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THE TRIAL OF STEAM PLOUGHS AT 
FARNINGHAM. 


(From the Times). 


Tue old idea of an implement dragged at the tail of a locomotive 
is now quite exploded, or, at all events, no invention at present 
before the public professes to climb the acclivities and damage tie 
soft soil of a field with a ponderous steam-ei yoked before 
ploughs or grubbers. Drawing carriages over and farm roads 
up-hill or down is a very different matter; and Mr. Aveling’s 
engine—hauling sets of heavy steam-ploughing machinery from 
Farningham station to the trial fields, and travelling to the diffe- 
rent fields sometimes up hills, with a long train of vehicles full 
of sight-seeing passengers—illustrated yesterday the advance which 
has been made in this direction. But the steam plough is now every- 
where drawn by a wire rope, set in motion by an engine, fixed or 
movable, at one boundary of the field, one invention differing from 
another in the mode of working the rope and in the form of imple- 
ment used. 

Take first the idea of a Kentish man, Mr. Evenden, of Meopham. 
Onthe summit of a hill, about two miles from the station, we found 
one of Aveling’s engines (employed as a stationary power) driving 
by endless belt the alternately coiling and paying-out drums of a 
fixed windlass, the ropes laid round the fields by pulleys anchored 
at the corners, and hauling a couple of Kentish turnwrist ploughs, 
one a little forwarder than the other. Each of these strange-look- 
ing but exceedingly efficient implements was held by one man and 
its fore-carriage i by another, making four men to the two 
ploughs—the entire force, including windlass, anchor, and engine- 
men, consisting of eight men and one boy; but another boy is 
needed to shift the rope porters more expeditiously. 
was bestowed upon the execution of only two furrows; yet we had 
only just left Mr. Fowler’s machine ploughing twice the number of 
furrows with three men and two boys. To waste of labour must 
be added loss of time. The turning of the implements at the end 
of the field occupied one minute, instead of less than a quarter of a 
minute, as we observed in the working of other machines; and a 
loss of three-fourths of a minute in, say, every jive minutes 
(occupied in a journey) amounts to no less than one hour anda 
half per day of 10 hours consumed without turning over any 
ground. Yet it is often that such uumechanical, unthrifty, but 
simple-looking contrivances as these take the fancy of the tarmer 
who may know a common plough very well, but be quite unfamiliar 
with questions of motive power and the best applications of me- 
chanical labour. 

Tn the same locality, and on a piece of exceedingly rough land, 
Mr. Smith, of Woolston, was working his original cultivating imple- 
ment, which “ smashes up” the ground without inverting the sod, 
thus enabling the weeds to be readily eradicated. The common 
portable engine and coiling windlass are stationary, the ropes being 
led round the field, and the anchored pulley at end of the work 
shifted the headland et intervals by a man digging holes and 
removing strong clawed grapnel into its next hiding place. 
Mr. Smith also showed the operation of his new combined imple- 
ment, which grubs up a seed-bed, deposits and covers in the seed at 
one stroke; aud he has brought out a very handy rope-porter, which 
cannot be upset, and is very readily removed from under the rope 
just in front of the advancing implement, and quickly replaced 
behind. The price of Mr. Smith's apparatus, exclusive of the 
engine, and including only oue implement, the three-tined cultivator, 
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Close by we saw Messrs. Tasker and Sons’ new stationary wind- 
lass, driven by an ordinary engine, and working with ropes, &c., 
a la Woolston, one of Mr. Fowler's ploughs. In this windlass the 
two drums haveariggeror smooth wheel between them hung upon the 
same singleaxis, aud driven by the engine strap ; the rapidly revolving 
rigger actuating the slowly rotating drums alternately by means ot 
pinions and toothed wheels contained within the drums themselves 
—a remarkably neat arrangement, securing a light machine and 
the advantage of not having to stop the engine at every bout of the 
implement. ‘The windlass of Mr. Hayes, of Stony Stratford, which 
combines the same feature of driving by a belt, with a means of 
instantaneously arresting the motion of the drums without the 
incessant attention of the engineman, is not present at the trialfields, 
not being permitted to leave the Exhibition at Kensington Mr. 
Steevens’ new balance plough for steam power is also in the like 
predicament. 

In another trial field Messrs. Brown andSWay displayed their new 
stationary windlass, working on the Woolston principle, the machine 
being much lightened in construction; and here, also, Mr. Williams 
exhibited his cultivating implements, one uniting the roller, heavy- 
toothed dray, light harrow, and chain harrow in one huge tool, 
to make a complete tilth at one operation. 

Nearer the station was working Messrs. Coleman's new apparatus, 
patented by Messrs. Yarrow and Hilditch. The engine travels at 
intervals along the headland, keeping opposite one end of the 
furrow, and hauls a couple of wire ropes by two drums attached to 
the side of the boiler. ‘I'he ropes run parallel across the field to two 
separate implements, one of which is in work while the other is 
running empty backwards for a fresh furrow. That part of the 
rope which takes the implements backwards is, of course, very 
light, and the anchorage for the pulley is very light indeed, and is 
shifted by hand when required. ‘I'he time lost at the ends is, in this 
apparatus, reduced to a minimum, being about ten or twelve seconds. 
‘The labour is that of five men, to which should be added two boys 
for shifting the rope-porters. 
~ In all the above sets of machinery, though the ropes are to some 
extent supported upon the small frames with friction-rollers, called 
rope-porters, the slack or return ply of rope is left to trail more or 
less upon the ground. But as a rope sledging upon the land takes 
about ten times the draught that will move the same rope over rope- 
porters, both Mr. Fowler and Messrs. Howard have learned to pro- 
perly carry their rope, and thus not only save wear (hitherto an un- 
favourable item in the cost of steam culture), but also apply a larger 
percentage of the engine power tothe implement. Messrs. Howard's 
Windlass is a fixture alongside a common portable engine, at the 
corner of the plot to be ploughed ; motion being communicated to 
the windlass pinions and drums by a connecting spindle with uni- 
versal joints. 1 he ropes from the two winding drums lead partly round 
two pulleys or grooved wheels upon a frame, thence diverging to 
anchored pulleys at the corners of the field, which are shifted when 
required by manual labour. In order to tighten the outgoing or tail 
rope sufficiently to bear it off the ground (held up as the rope is at 
intervals by rope porters 3}ft. in height), it was requisite to put a 
retarding strain upon it without consuming motive power in fric- 
tion 3 and this has been effected with extreme simplicity and in- 
genuity by placing a third pulley-wheel between the two pulleys on 
the above-mentioned frame iu such a position that both the pulling 
and the outgoing or slack ropes are nipped against it, the one being 
thus suffered to pass out only with the same speed as that of the 
other, and hence the retarding strain upon the one is made an 
accelerating strain upon the other. ‘There is no perceptible slip, 
although ouly a smali amount of frictional brakeing action is applied 
to the uncoiling drum, and the rope is well carried off the land; if 
there be a disadvantage in the compensation pulleys, it is in the 
probably iucreased wear by sudden bending of the ropes. The 
new rope porters are a great improvement, the friction-roliers being 
dropped trom beneath the rope, and the porter shifted in an instant. 
Messrs. Howard, with the vast experience they possess in forms ot! 
tillage implements, have added new cutting and lifting shares tu 
their doubie-action cultivator, which requires no turuing at th 
land’s end; and their new plough we saw making most veautifui 
work. In this implement the two sets of plough-bodies upon lever 
frames are so suspended that the set out of work is not liable to lilt 
the other set out of the ground, and the steerage is simple and easy. 
The prtce of the apparatus, with one cultivator, not including the 
engine, is £200; with three-furrow plough, £255. 

That both Messrs. Howard's and Mr. Fowler's implements are 
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and thoroughness of the grubbing, trenching, so-called *‘ digging,” 
and again of the clean, smooth, furrow-slice ploughing we have 
often had to report. Then the extraordinary cheapness of the pro- 
cesses, in comparison with horse-power operations, was sufficiently 
established by the Leeds trial last year; so that, leaving the reitera- 
tion of those points, now universally consented to, we have limited 
our observations to the mechanical peculiarities of different machines, 
in this way hoping to direct intending purchasers to the powers 
and facilities of which they are in search. If Messrs. eeuek 
have latterly made great advances, Mr. Fowler, too, has not 
rested at former stage of progress. Ho has brought out 
a stationary windlass with coiling drums, holding the slack 
rope tight enough by a perfectly self-acting compensation 
brake, by which little power is lost by friction; and this is not the 
machine exhibited at the Christmas show, but constructed with the 
drums on a vertical axis, enabling the ropes to run at once towards 
any quarter of the field. But Mr. Fowler prefers having the engine 
nearer its work, and the rope as short as may be practicable; for 
these! purposes moving the engine at intervals along one headland 
opposite to a self-moving anchorage-pulley on the other, the imple- 
ment traversing to and fro between them. The large locomotive 
engine, with the clip drum beneath it, which grasps and gives 
motion to the rope without coiling, is the machine for celerity of 
execution, and best adapted for large farms; but to give smaller 
occupations a chance of most profitably employing the ordinary 
eight or ten horse portable engines now so plentiful throughout 
the country a new and most light and simple apparatus has been 
successfully devised. One of the self-moving anchorages is 
| furnished with a clip-drum in place of the pulley, placed 
on the headland in advance of a common engine, aad driven 
by a novel kind of band or chain which will not slip, no 
matter how loose it may be, and heedless of the relative positions of 
the groove sheaves in which it runs. The iron links of this chain 
are faced on each side with folds of leather, and the wear is said to 
be very moderate. Of course the price is lower than any which Mr. 
| Fowler has yet published in his catalogue— £285, with plough and 
grubber, adapted for an 8-horse engine. This apparatus unites the 
advantages of having the engine near its work, and of having a 
short rope, with the merit of using an unaltered farm engine; and, 
where fields are suitably laid out, there is no limit to the number of 
acres that ean be ploughed, or grubbed, or worked with the extra- 
ordinarily effective new “digging” shares, without the necessity of 
stopping to move the engine by horses to another position. 

Among the great concourse of spectators were very many foreign 
agriculturists ; and we learnt that Mr. Fowler and Messrs. Howard 
have sold many sets of their machinery within the last two days, 
while other exhibitors are also receiving the solid patronage of 
bona fide orders. 











Fortirications.—T wo parliamentary returns were issued on Mon- 
day, showing the amount in detail of the sums of money already 
spent upon, and required to complete the fortifications in fifty-five 

laces, of which the centres are Portsmouth, Plymouth, Pembroke, 

ortland, Gravesend, the Medway, and Sheerness, Chatham, Dover, 
and Cork. The estimated cost of these works is £5,68U,000. The 
estimated expenditure on the works up to the 31st of next month 
is £900,000 ; the amount proposed for 1862-3 is £1,2U0,00U ; and the 
further amount required to complete the works is £3,550,000. The 
total sum paid for lands is £1,030,0UU. The balance available to 
meet payments on account of works in August next is £70,000. 

Tue Ronnine Deer Tarcer at tae Wimsievon Ririte Meertine 
~The “ Running Deer target,” which has excited more curiosity 
among the inhabitants of Wimbledon, as well as the visitors to the 
camp, than any other feature of the arrangements, is of Scotch 
extraction, and has been erected by the association at considerable 
expense. The very look of the butt attracus attention; it is much 
wider than any of the others, and has a curved line running across 
its face. This line is, in fact, a second embankment, which conceals 
from view the machinery by which a deer, life-size, and made of 
iron, is caused to pass rapidly across the face of the butt. ‘The 
mechanism, which is highly ingenious, will afford a very good 
insight into the difficulties and excitement of deer shooting, and the 
zeal of the amateur sportsmen will be quickened by the fact that the 
game, for such it really is, entails forfeits as well as confers rewards. 
A bullet, striking the deer in a vital will entitle the marksman 
to share at the end of the day in the distribution of the pool; but, on 
the other hand, anyone hitting the haunch and “spoiling the 
venison,” will not only forfeit his entrance fee, but be mulcted in a 
fine as well. 


Proposen Fort at Pirymourn.--The Royal Commission on the 
National Defences having been requested to reconsider, in conjunc- 
tion with other officers, the subject of the construction of a fort 
behind Plymouth breakwater, a supplemental report has been pre- 
sented, stating, in the first place, that a fort on or near the break- 
water is required for the more complete command and protection of 
the Sound. It would also be in the best position for supporting 
floating defences, and for affording protection to any portion of our 
sea-going fleet seeking refuge under its guns. The next question 
was, on what spot such a work should be placed. Its erection on 
the breakwater itself is pronounced objectionable; indeed, the 
foundation could not not be depended upon for a superstructure of 
such weight. The site recommended is the Shovel Rock, inside and 
near the centre of the breakwater, and as close to its inner slope as 
practicable. The rock is in every respect suitable for the foundation, 
and a fort in that position will not interfere with the anchorage of a 
single ship. Being protected from the wash of the sea, the lower 
tier of guns may be placed as low as the top of the breakwater will 
allow; and communication with the fort will be practicable in all 
weathers. 

Tue American Lakes.—“ An American” writes to the Glasgow 
Herald :—* Yhe London Times, true to its mission, which is to give 
the British public false impressions of the desires and intentions of 
the United States Government and people, has a characteristic 
article on the proposed improvements intended to be made on the 
canals connecting the rivers emptying into the Atlanuc Ocean with 
the great lakes. T'he real truth of the whole matter is, that the 
proposed measures of the United States Government in widening 
and deepening the canals leading from the Hudson river to Lake 
Untario aud the St. Lawrence river will only restore the equality of 
the Americans and British in their means of carrying on a naval 
warfare on the lakes, and is rendered necessary to the American 
Government, in consequence of the action of the british Government 
in making—by means of the Rideau river and canal, connecting the 
Ottawa river and Lake Outario—an opportunity by which British 
gunboats can be taken into the lakes beyond the reach of American 
capnon. ‘This advantage bas been long known to be in the pos- 
session of the British Government, but has excited no fears on 
the part of the American people—because, contrary to the idea 
which some of your correspondents seek to impress on your readers, 
the Americans have for a long time believed that there was no dau- 
ger of any future war with Great Britain. But when the ‘Trent 
affair came up, and the Loudon 7imes characteristically indulged in 
its usual bravado about the British gunboats coming on to the lakes 
by means of the Ottawa river aud the Kideau Canal, and thus 
holding the American cities ou the lakes at their mercy, the people 
inhabiting these cities became alarmed, and a large number of them 


requesubg that means might be taken to wake their cities secure 
aguiust tue attacks of these guuboats. ‘Ihe principal petition was 
trom the city of Buffalo, aud was headed by Miilard Fillmore, ex- 
President of the United States. As, by the treaty of 1817, it was 
provided that neither the British nor the American Government 
should keep in service on Lakes Ontario or Champlain more than 
one armed vessel, and on Lake Erie, or any of the upper lakes, more 
than two, to be armed with oue gun only, no other means were pos- 
sible to give these petitioners the security asked for than to widen 





capable of good works is, happily, an old story, and the great depth ; 


and deepen the canals, and so restore the equality of the two natious 
~0 far as access to the lakes was concerned.” 


sigued peutions to Congress, aud to tue Legislature of New York, | 





INSTITUTION OF MECHANICAL ENGINEERS. 
Birmingham, January 30th, 1862. 


ON A REGENERATIVE GAS FURNACE, AS APPLIED TO GLASS- 
HOUSES, PUDDLING, HEATING, &e 
By Mr. C. W1ti1aM Siemens, of London. 
(Concluded from p. 376.) 

Mr. Srewens observed that the essential features of the regenera- 
tive gas furnace described in the paper, as now matured and carried 
out in practice, were the separate gas producers, in which the solid 
fuel was converted into a gaseous form for use in the furnace, and 
the regenerators, in which the gas aad air were each raised toa high 
degree of temperature previous to their mixture and combustion in 
the furnace, whereby the heat produeed by the combustion was very 
greatly increased, in the gas producers the fuel underwent a slow 
digestion, and the whole of the combustible constituents were drawn 
off into the furnace in the form of gas, while the incombustible ash 
or valueless portion of the fuel was left behind. ‘The gas produced 
was of a crude nature in its original state, and much inferior to 
common gas for illuminating or heating purposes, and if burnt only 
with ordinary air would give very poor results: but it underwent a 
further change in the regenerator where it was heated up to about 
3,000 deg. Fah., at which temperature the several gaseous com- 
pounds contained in it became decomposed, the rich carburetted 
hydrogen depositing carbon which was at once taken up by the 
vapour of water present, producing carbonic oxide and hydrogen ; 
so that there was then present the greatest amount of free hydrogen, 
which had three or four times the heating power of any other gas. 
The air used for burning the gas was also heated by the regenerator 
up to about 3,000 deg. and then mixed with the gas at the same tem- 
perature, producing perfect and most intense combustion; the 
regenerative system thus presented the means of attaining an almost 
unlimited degree of temperature. At the same time there was no 
great current or draught through the furnace, siuce the chimney 
draught was not required in this turpace to urge the combustion as in 
ovdinary furnaces heated by solid fuel, and the cutting draughts 
destructive of ordinary furnaces were therefore entirely avoided, 

Mr. J. ‘I’. Chance said the regenerative gas furnace had been 

tried .: Messrs. Chance’s glassworks, and it certainly bid fair to 
produce a considerable change in the mode of maintaining the high 
temperature required in glassworks. He was not in a position at 
present to state definitely that success was thoroughly obtained in 
every particular, simply because it required time to develope all the 
difficulties or peculiarities that might arise in the application of the 
furnace to a new process of manufacture, which might not be 
anticipated prior to actual trial. No difficulties, however, had 
occurred yet in the working of their large melting furnace, contain- 
ing eight large pots holding two tons of glass each, which had now 
been in reguiar work for three weeks with complete success; and 
there appeared no reason to anticipate any difficulty arising. On 
the coutrary, he expected the greatest advantages in glass furnaces 
from the plan of converting the fuel into gas before letting it enter 
the furnace, of the superionity of which there could be no doubt ; 
for it was evident it must be far beter to have gas alone burnt in 
the furnace, producing a perfectly clean flame, free from all impuri- 
ties, than to have the gas generated from solid fuel in the furnace 
itself, when the work was necessarily exposed to all the impurities 
arising from the fuel, especially at the ume of stirring up the fire. 
Lhe economy of the furnace at their works had not yet been 
definitely ascurtained, as it had not been long enough at work at 
present jor that purpose, but he expected there would certainly be 
economy as compared with ordinary luruaces, acd 

They had had a smaller furuace on the same principle at work 
previously for a year, for the purpose of making a preliminary trial 
of the plan before attempting to carry it out on se large a scale as 
the new furnace that had now been erected. In this first furnace 
some deposit had occurred in the regenerators, which he hoped 
would be obviated in the larger furnace. In making glass a great 
volatilisation took place of the foreign substances coutuined in the 
melted materials,which, in the ordinary furnaces, passed off through 
the working holes; but, in the new regenerative furnace, the vola~ 
tilised gases would all have to pass through the regenerators, and he 
was desirous of seeing whether this would cause any trouble by 
choking the passages of the regenerators after working for a length 
of time; but even if any such effect were produced, it would be 
merely a question of expeuse of renewing the regenerators when 
required. ‘Ihe principle of the furnace was certainly a very per- 
fect ome, and on first becoming acquainted with it he was 
particwarly struck with the scienufic principle on which the rege- 
nerators acted, separating the heat passing off from the furnace, 
and retaining it all in the furnace, letting the products of combustion 
pass off into the chimney at a low temperature; and the quantity of 
heat thus gradually accumulating in the regenerator was thenall given 
back again to the furnace when the draught was reversed. In the 
practical application of the regenerative furnace for glass making he 
had been surprised that so few dilliculties were met with, the 
new large furnace having gone on in regular work with entire 
success from the first start; the furnace thus appeared not only per- 
fect in theory, but also to present no insuperable difficulues in 
practice. 

he chairman asked what was the experience at Messrs. Lloyd 
and Summertield’s glassworks as to working and economy of fuel 
with the new furnace, : 

Dr. Lloyd replied that they had had one of the regenerative ten 
pot furnaces in operation nearly twelve months for flint glass 
makiug, aud every month’s experience of its working convinced 
him that the higu opinion he originally formed of its value was 
fully deserved, notwithstanding some difficulties that had been met 
with. ‘he regenerative system appeared to him one of the most 
beautiful adaptations of science to practical art, and he was so much 
struck with the soundness of the principle that he weut at once to 
see a small glass furnace that was working on that plan in York- 
shire; and being satistied of the theoretical perfection of the plan, 
he adopted the new furnace immediately at his own works for flint 
glass making. In this case the melting pots were all closed in at 
the top, and he had therefore no apprehension of the regenerators 
getting clogged after working a length of time, since all the vapours 
in melting escaped at the mouths of the ,Ots aid did Dol pass into 
the regeuerators at all, Some inconvenience had ariseu occasionally 
at first by pots breaking near the bottom, in consequence of the 
siege being too thin; but this was effectually remeuied by raising 
the siege with fireclay by degrees in setting new pots He had 
adopted the new furnace mainly with a view to saving in fuel, and 
particular attention had been paid to ascertain the real economy in 
this respect. 1t was built of about the same capacity as an old ten 
pot furnace, which they had had in use for several years previously, 
heated with large best coal; the large coal was found more 
economical in the end than coal of an inferior and cheaper aescrip- 
tion, but the consumption was very considerable. The result of the 
comparison between the two furnaces was that the old furnace con~ 
sumed as nearly as possible double the quantity of fuel required in 
the regenerative furnace, the average of the year bemg about 
3d tous per week in the old and only 16 to 17 tous per Week In the 
new : but the coal now used in the new furnace cost only one-third 
as much per ton, being entirely small cual at 4s. per ton instead 
of large coal at 12s.; so that the actual cost of fuel in the new lur- 
nace was reduced tu one-sixth of that in the old, duing the same 
amount of work. 

Luis was a very important economy in manufacture, but there 
were also Oller prospective ndvaulages in the uew turuace to be 
taken into accuuut, iu respect of durability aud maintenance, In 
the old furnaces the cost and incouVenleuce vi rebuuding were & 
serivus Cousideration ; but the durability of the new luruace seemed 
likely to be much increased by the heat being kept 80 eyuable, with 
un entire freedom from cutting draughts; the experience of the 

welve months’ working of their new furnace was that the wear and 
war Were so trifling, although a very high temperature was Main~ 
tained, that he expected it would last three or four times as long as 
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the old furnace, judging from the state of the edges of the bricks in 
the new furnace, which were stili nearly as sharp as when it was 
built. ‘This increased durability might, indeed, be reasonably anti- 
cipated, because no alkaline and earthy matters from the fuel were 
now carried into the furnace, but they were all left behind in the gas 
producer, and nothing went into the furnace but gases that were 
wholly combustible and almost entirely free from impurities. The 
flame produced was so pure that they were now able to carry on the 
working, as it is termed, of the glass in the same furnace as the 
melting, instead of in a separate heating furnace, where the glass 
articles being worked were protected from the fuel; this was utterly 
impossible in the old furnaces heated direct by coal, because pure 
glass was completely spoiled in a few minutes if exposed to the 
flame of ordinary furnaces, and flint glass could not be melted in 
them except in covered pots, to protect it from contact with the 
flame. But in the new furnace not more than 5 per cent. of the 
articles had been injured, and that was observed to occur only occa- 
sionally, when there had been some irregularity in the working of 
the gas producers, on account of their not having been correctly 
managed, ‘The very uniform and intense heat obtained in the new 
furnace enabled the melting to be done quicker than before, im- 
proving both the quantity and quality of the make; a considerable 
saving might also be effected in the proportion of fluxes required in 
the glass, a smaller quantity being necessary with the greater heat 
obtained. He considered that for all manufactures where a high 
temperature was required to be constantly maintained without risk 
of variations the regenerative gas furnace possessed great advan- 
tages and was deserving of careful attention. 

Mr. W. Haden inquired whether in applying the new furnace for 
puddling there was any practical difficulty in varying the intensity 
of the flame in the puddling chamber to suit the state of the iron. 

Mr. Siemens replied that there was no difficulty in keeping up an 
abundant supply of gas if there were enough gas producers and if 
the passages to the furnace were large enough; the puddling 
chamber could then be completely filled with flame at any moment, 
or the flame could be as instantly stopped, by means of the regulating 
valves and chimney damper. By having separate air and gas valves 
the chemical nature or heating power of the flame could also be 
regulated to any desired degree by altering the proportion of air 
admitted with the gas, so as to produce any required effect, from a 
smnoky flame to a pure bright flame. In the furnace for flattening 
the cylinders of fe glass a quantity of bright clean flame was 
required for softening the glass without melting it ; but in the melt- 
ing furnace, on the contrary, an intense soaking heat was wanted 
with very little variation; and both sorts of heat were obtained in 
the new furnace from the same gas main, by simply regulating the 
quantities of air and gas admitted. Of the puddling furnaces two 
were now just being started in the South Staffordshire district, but 
about twenty puddling and heating furnaces had been at work in 
Germany for some months already, with complete success. 

The chairman asked how long it took to work off a heat in 
puddling in the regenerative furnace. 

Mr. Siemens said they had not yet obtained any absolute results 
with the regenerative puddling Fermaces in this country, but at 









REGENERATIVE FURNA 


Coa Zi 
NRG 


W \N WY 
WN K 


WN 


ISS 






ZZ 


7) 
f 
% 
4: 


y 
VF 


a 
Peet let 


WM 


Yt 
Pd tte 
better tate 
Leet 
Doe bet 


Z 


VUMALLLLLTELLLLLLLLLLL LULL lle, 


YI" ax \ 


Z 


ie 
Vig 





present the time of working a heat was about the same as in the | 
ordinary puddling furnaces. The puddling furnaces working on | 
this plan near Wolverhampton were not yet in a complete state for | 
operation, as they had been expected to be before this time, on | 
account of a defect in the chimney flue and in the drainage of the 
premises. No permanent difficulty could be anticipated in carrying | 
out the new puddling furnace in practice, on account of the large 
amount of experience gained in the application of the regenerative 
furnace for other purposes. 

Mr. T. W. Plum asked whether the draught was obtained by a 
—— chimney to each furnace as in ordinary puddling furnaces. 

r. Siemens replied that there was only one chimney to a number 
of furnaces, and the draught was simply regulated by a separate 
damper to each furnace. The chimney was not required to be lined 
with fire-brick, but was built of red bricks, as the heat passing off 
from the puddling chamber was all arrested in the regenerators and 
the chimney was always cool. The chimney damper regulated only 
the force of draught in each furnace, but the quantity and quality of | 
flame were regulated by the gas valve. 

Mr. W. Mathews inquired whether there was any tendency in 
the regenerators to fur up with deposit from the inferior description 
of fuel used for the furnace. 

Mr. Siemens replied that no such result had taken place in the 
regenerators, because the steam mixed with the gas would volatilise 
any carbon this might otherwise be deposited on the walls of the 
regenerator : it was for this purpose that care was taken to supply 
an excess of vapour of water from the water trough in the grate of | 
the gas producer. 

Mr. W. Mathews asked whether the materials of the furnace were 
not liable to vitrify under the great heat to which they were exposed, 
and whether any limit had been found to their endurance. 

Mr. Siemens replied that a regenerative heating furnace had been 
three years in constant work at Messrs. Marriott and Atkinson's Steel 
Works, Sheffield, heating the steel for the rolling mill, and no in- 
convenience had been experienced from this cause. Mr. Atkinson 
was prevented from being present at the meeting himself as he had 
wished, but had sent a letter expressing his satisfaction with the 
furnace, as especially advantageous for heating steel on account of 
the uniformity of the heat obtainedin it. The glass melting furnace 
at Messrs. Lloyd and Summerfield’s had also been in constant work 
for nearly a year without sustaining any injury from the great heat 
employed in it. 

Mr. W. Mathews asked whether the temperature was really as 
high as had been supposed in the glass furnace ; and what means 
were used for correctly measuring the degree of heat. 

Mr. Siemens said the temperature in furnace was at least a 
full welding heat of iron, as a bar of iron held in it dropped melted | 
in half a minute ; the hot end of the regenerator had a temperature 
of about 3,000 deg. Fah., and the heat in the furnace must of course 
be greater. For measuring such high temperatures he made use of 
the ge described at a previous meeting (Proceedings Inst. 
M. E., 1860, page 59), consisting of a well protected vessel contain- 
ing a measured quantity of water, and a piece of copper or platinum 
of definite size, which was exposed for a sufficient length of time to | 
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the heat to be measured and was then dropped into the water ; the rise 
of temperature produced in the water showed the degree of heat 
upon a thermometer scale graduated in the proper proportion, and 
the results thus obtained must certainly be correct within 10 deg. or 
15 deg. Fah. 

The chairman inquired what were the results of working of 


| the regenerative furnace of Messrs. Russell’s Tube Works at Wednes- 


ury. 
Mr. B. L. Brown said they had had one regenerative furnace at 


| work for three months at their works as a heating furnace for bend- 
| ing the wrought iron strips for the tubes, and it had given complete 


satisfaction : the temperature was kept up constantly with great 
regularity, and there was no fear of the iron being unequally heated 


| in different parts of the furnace or being injured by any impurities 


in the fuel. Another furnace on the same principle for welding the 
tubes had now been added at their works, but it had been in full 
operation for only about three weeks, and a definite statement of 
the results could not therefore be given ; but up to the present time 
it had also proved thoroughly successful. 

Mr. S. H. Blackwell bad seen the regenerative furnaces at 


| Messrs. Chance’s and Messrs. Lloyd and Summerfield’s_glassworks, 


and was exceedingly pleased with their operation. It would be 
premature to say much about puddling with the new furnace till it 
had been longer at work and afforded definite results; but he 
certainly thought there were some points about it which would be of 
the greatest benefit in puddling, particularly the saving of fuel by re- 
covering all the waste heat passing off from the puddling chamber, 


| and the very efficient heat obtained for working the iron. Also the 


peculiar balancing of pressure, for insuring always a slight excess of 
pressure inside the furnace was an improvement of great value, pre- 
venting the cutting draughts that took place in ordinary furnaces 
through the puddling door and other openings, which caused a 
serious waste of the iron by oxidation. He had not yet had an 
opportunity of seeing the new puddling furnace at work, but had 
heard that one had been at work already about a month in the 
neighbourhood. 

Mr. Siemens said that was the case, but the works happened to be 
just now stopped by the water being out of the canal; he under- 
stood, however, they were already starting to work again imme- 
diately. 

Mr. S. H. Blackwell asked whether any results had been obtained 
as to the yield of iron in puddling with the new furnace. ; 

Mr. Siemens replied that rather larger yields were obtained with 
the regenerative puddling furnace, but it had not been long enough 
at work yet to give any definite results. ‘The puddling furnaces at 
work in Germany, however, showed at least 4 or 5 per cent. increase 
in the yield of iron, and this result was, indeed, to be expected, 
because the new furnace was free from the cutting action of the 
flame produced by astrong draught, and the ball was surrounded on 
all sides by an equally hot flame. , 

Mr. G. Thomson inquired what was the cost of applying the 
regenerative system to present puddling furnaces. 

Mr. Siemens replied that the alteration of present furnaces would 
be attended with a considerable expense, as there was all the extra 
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bottom brickwork of the regenerators, besides the separate gas pro- 
ducers and the valves and mains; but the separate chimneys for 
each furnace were saved, and the cost of maintenance was greatly 
reduced, judging from the condition of the glass furnaces that had 
been twelve months at work. In new works, however, the cost of 
construction of the regenerative puddling furnaces would not much 
exceed the total cost of the present furnaces complete; and the new 
furnaces had the advantage of occupying only their own space, 
without requiring room for a coal pen to each furnace; they could 
thus be built closer together, and consequently more could be 
brought within reach of one hammer. 

The chairmau inquired whether the pig iron was heated before 
being put into the is furnace. 

Mr. Siemens said it was not heated, but putin cold. 

The chairman inquired what was the cost of the new puddling 

urnace, taking that of an ordinary furnace at about £150. 

Mr. Siemens thought a pair of the new puddling furnaces would 
cost about £300 complete. The regenerative glass furnaces hitherto 
erected had been very expensive in construction, having heavy iron 
plates in the sieges and a great deal of ironwork in the fittings of 
the furnace and in the gas producers, much of which had been 
greatly reduced or dispensed with in the furnaces subsequently put 
up. In starting the new plan of furnace he had thought it best to 
keep all the work very substantial, to be on the safe side for 
strepgth and durability; and the gas producers had also been 
provided each with a separate gas tube and valve, so that each 
could be shut off from the furnace if desired, to avoid risk of the 
furnace being interfered with in its working by a defect at any par- 
ticular point. 

Mr. J. T. Chance observed that one other circumstance that ought 
to be mentioned about the regenerative furnace was the complete 
absence of smoke, which was a considerable advantage in its favour : 
excepting at distant intervals when the tar was being burnt out 
from the gas mains, there was really no smoke at all from the 
chimney, the combustion of the gases in the furnace being perfect. 
In large towns freedom from smoke was so great an advantage 
that this of itself would be a sufficient reason for adopting the 
regenerative furnace, even if, in other respects, it were only as good 
as ordinary furnaces, instead of being, as he had found it, so much 
superior to them. 

Mr. E. A. Cowper thought the application of the new furnace in 
ironworks as a mill furnace would be attended with great advantages 
and would not involve any serious difficulty. It would be par- 
ticularly advantageous for large work, such as heavy shafts of very 
large diameter, as it would afford the means of getting a soaking 
heat through to the centre of the mass, without any fear of injuring 
the irou by burning, since there was no free oxygen present in the 
furnace, as the whole of it was completely burnt at the moment of 
entering the furnace. 

The chairman observed that the subject of the paper was one of 
great interest and importance, and moved a vote of thanks to Mr. 
Siemens for his paper, which was passed. 





Tne Navy Anp Navat Dockyarps.—Mr. Laird moved on Monday, 
in the House of Commons, for a return of the number and area of 
basins at present existing at the respective naval dockyards, showing 
the length and width of the lock entrances and gates, and the depth 
of water at ordinary spring and neap tides; and on Thursday Mr. 
Corry moved for a return of the number of docks, including those 
in course of being constructed or enlarged, in each of the royal 
dockyards capable of admitting the several classes of iron-cased 
ships, masted and rigged as sea-going ships, exclusive of the floating 
batteries built for the Russian war; the classes of ships to be dis- 
tinguished as the Northumberland class, the Warrior class, the 
Royal Oak class, &c., and the capacity of the docks to admit them 
shown for spring and neap tides, and with the ships loaded and 
lightened, 1ft., 2ft., and 3ft. respectively. Another return, moved 
for by Mr. Laird on Monday, is to show all the iron-cased ships and 
floating batteries now building or afloat, distinguishing those building 
or built of iron from those of wood, and those cased or to be cased 
wholly or partially with armour plates; also the dimensions and 
actual or calculated draught of water when complete for sea, with 
coal and stores, and draught of water without coal, whether to be 
fitted with Captain Coles’ cupola, and if with or without masts. 


Tue Emigration or 186].—Of the emigrants from the United 
Kingdom in 1861—91,770 in all—49,764 embarked for the United 
States, 12,707 for British North America, 19,183 for Australia 
(14,256 of them for Victoria), 4,555 for New Zealand, 1,576 for the 
Cape, and 774 for Natal. 55,010 embarked at Liverpool, (13,656 in 
London, 2,606 at Plymouth, 1,724 at Southampton, 3,153 at Scotch, 
and 15,247 at Irish ports. Of the whole number 3,619 were 
foreigners, and the country of 22,954 was not ascertained; of the 
remaining 65,197 22,145 were English, 6,730 Scotch, and 36,322 
Irish. ‘The age and sex of 19,248 are not stated; of the other 
72,522 33,973 were men (26,580 of them single), 26,612 were wo- 
men (17,506 of them single), 2,224 were infants, and 9,713 were 
children between 1 and 12 years of age, boys and girls in nearly 
equal numbers. The table of occupations is imperfect, but there are 
17,913 men described as labourers, 537 as mechanics, 1,289 as agri- 
cultural labourers, 1,493 as miners and quarrymen, 69 as coal 
miners, 3,207 as farmers, a few members of most trades and handi- 
crafts, 458 clerks, 95 engineers, 888 gentlemen, professional men, 
and merchants. 54 of the men are described as domestic servants, 
and 4,662 of the single women as domestic and farm servants and 
nurses, 169 as dress makers, 64 as gentlewomen and governesses, 
Against these 91,770 emigrants of 1861 we have to set 32,003 emi- 
grants who returned to this country in the course of that year—a 
number larger by 7,569 than in 1860. The increase was in the 
number returning from America, and no doubt is entertained that it 
would have been much larger but for the high pay and other tempta- 
tions offered for enlistment in the armies now in the field. On the 
whole we made but a moderate addition last year to the 5,000,000 of 
peopie whom in less than half a century we have sent forth from 
these shores to replenish the earth and subdue it. 

Trarric Receirrs.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 21st of June, on 10,248 
miles, to £571,839, and for the corresponding week of last year, ou 
9,951 miles, to £555,662, showing an increase of 297 miles and of 
£16,117 in the receipts. The gross receipts on the following 14 
railways amounted in the aggregate, on 6,634 miles, to £441,770; 
and for the corresponding week of 1861, on 6,497 miles, to £430,015, 
showing an increase of 137 miles and of £11,755 in the receipts. 
The increase on the EasternjCounties Railway amounted to £1,076 ; 
on the Great Northern to £2,809; on_the Great Southern and 
Western to £456; on the Great Western to £6,846 ; on the London 
and North-Western to £9,364; on the London, Brighton, and South 
Coast to £308; on the London and South-Western to £5,593; and on 
the South-Eastern to £739; total, 27,191. But from this must be 
deducted £626, the decrease on the Caledonian; £6,203 on the Lanca- 
shire and Yorkshire ; £1,948 on the Manchester, Sheffield, and Lin- 
colushire; £2,492 on the Midland; £15 on the North British; and 
£4,152 on the North-Eastern, together £15,436, leaving the increase, 
as above, £11,755. The goods and mineral traffic on those lines 
amounted to £190,928, and for the corresponding week of 1861 to 
£195,788, showing a decrease of £4,860. The receipts for pas- 
sengers, parcels, &c., amounted to £250,842, inst £234,227, show- 
ing an increase of £16,615. The traffic receipts on sixty-six other 
lines amounted, on 3,614 miles, to £130,069, and for the correspond- 
ing week of last year, on 3,454 miles, to £125,647, showing an 
increase of 160 miles, and of £4,422 in the receipts. The increase 
in the traffic of the past week as compared with the corresponding 
period of 1861 arises chiefly from the passenger traffic to the Inter- 
national Exhibition, it being the third week of shilling admissions. 
The decrease in the goods traffic is caused by the depression of 
trade. The traffic receipts of the past week show a decrease of 
—_ as compared with those of the preceding week ending the 
14th inst. 
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Tue object of this invention, by George Parry, of Ebbw Vale, 
8 


is the production of a bar of wrought iron superior to that obtained 
in the ordinary manufacture of iron, as well as the production of 
cast steel in large masses of a superior quality to that obtained by 
the direct decarbonisation of crude pig iron, as now carried out, 
To accomplish these objects the patentee takes wrought iron, which 
having previously undergone the puddling process, has been purified 
by the expulsion of sulphur and phosphorus; or he takes 
wrought iron scrap and introduces it together with coke or 
other fuel and proper fluxes into a blast furnace similar in form to 
that ordinarily used for melting pig iron, but so arranged with 
respect to the tuyeres as to ensure the maintenance of a much higher 
temperature in the furnace than is required for merely melting the 
iron. By this means he is enabled to effect the rapid and econo- 
mical carbonisation of the wrought iron under treatment. When 
thus carburetted he runs out the iron from the converting or blast 
furnace into any suitable form, and submits it to the dling pro- 
cess, by which means a further portion of sulphur and phosphorus 
is removed and the iron is increased in strength and value. This 
iron may, if thought desirable, be again carbonised and puddled 
again for the third time. 

Fig. 1 shows, in vertical section, the furnace for converting or 
carbonising wrought iron. A is the opening for charging; B, a 
tuyere blowing horizontally; C, a smaller tuyere inclined down- 
wards at an angle of about thirty to forty-five degrees; D, D, are 
tuyeres placed near the bottom of the furnace for blowing air through 
the metal when required (two of which only are shown in the 
illustration); E, E, are blast boxes for supplying the tuyeres D, D, 
and which are connected with the blowing engines by pipes F, F. 

In carbonising the wrought iron it is pro to e it take up 
2 per cent. or thereabouts of carbon from the coke, when it will be 
ready to undergo the subsequent treatment of puddling, which will 
convert it into “ purified wrought iron.” Sufficient fuel having been 
supplied to the furnace for the purpose of getting up the heat, the 
furnace is charged with about 7 cwt. of coke (with sufficient lime to 
flux the ash of the coke) to every ton of wrought iron, applying 
these materials in successive quantities of from 1} cwt. to 1} cwt. 
of coke to 4 ewt. of iron, which will be found a convenient quantity 
for each charge. The converting furnace being filled and the blast 
put on, the furnace should be kept nearly full during the continuance 
of the operation, or the iron will not have taken up a sufficient 
dose of carbon ; unless this be done the subsequent treatment of the 
iron in the puddling furnace will be useless; the presence of a 
certain amount of carbon in combination with the metal being 
necessary to produce the “ boil,” without which no efficient refining 
of the iron will take place. With a small furnace 2}ft. square, 
rounded at the angles, and from 10ft. to 15ft. high, blown by one 
horizontal tuyere having a nozzle of 2}-in. diameter, and one 
inclined tuyere of 1}in. diameter, with a pressure of blast of two 

junds and a half to three pounds on the square inch, the patentee 

as carbonised and run out one ton of iron per hour. In carrying out 
this part of the process he blows down into the iron through one or 
more tuyeres C (not using the lower tuyeres D, D). The nozzles 
of these tuyeres C may be changed for others of larger or 
smaller bore in a few seconds when required, the exact amount 
of blast required being soon ascertained by a little practice, 
the want of a sufficient blast being indicated by the carbonised 
iron when run off not being sufficiently fluid. G is the cinder- 
hole at the back of the furnace, and H the tap-hole. With 
converting furnaces of larger dimensions the number of both 
horizontal and inclined tuyeres must be increased, so as to 
diffuse the blasts of air more uniformly over the enlarged 
area of the furnace. The whole of the tuyeres may be inclined 
downward with nearly the same effect, if thought desirable, 
but must be put at a lesser angle of dip. There is little or 
no loss of metal in carrying out this carbonising process when clean 
wrought iron is employed ; the small quantity of iron oxidised, and 
which passes off with the slag, being replaced by carbon. The 
minute portion of silicon in this carbonised wrought iron, as com- 
oe with that contained in crude pig iron, does not admit of slag 

ing formed to any extent when air is blown into it while in the 
fluid state ; but the cxide formed would pass out at the top of the 
furmace as a dense brown smoke, and entail a loss, were it not that 
the column of incandescent fuel above reduces it to the metallic 
state and ver it. Jt is found that a height of furnace from 
8ft. to J0ft. is sufficient to effect this reduction, and prevent the loss 
of metal by sublimation. 

When the charge of scrap or puddled iron has been subjected to 
the blast a sufficient time to bring down, say, a ton of the carbonised 
metal, the furnace is tapped and the metal run into moulds, as is 
usually done with pig iron intended for puddling, and it is other- 
wise treated in a similar manner to iron prepared for puddling (that 
is to say) the carbonised, wrought, or scrap iron is submitted to 
the operation of puddling in an ordinary puddling furnace, and 
by that means caused to give up or part with the impurities 
remaining therein, after the first puddling process. The metal 
is removed as puddled balls, which may be submitted to 








the ordinary rolls, for the Fo gaa of being reduced to the form of 
merchant or other bars. This completes (in general) the process 
of rw “ purified wrought iron,” which may be subsequentl 
converted into cast steel in the manner presently to be poe | 
or applied to other uses. When, however, a still purer quality of 
iron is required, the converting or carbonising process is repeated, 
and the metal then subjected to the puddling process as before. 

By taking the thoroughly puddled iron from the furnace in small 
balls or impo the cost of rolling the same into bars and cutting those 
bars up by shears into pieces suitable for undergoing a second car- 
bonisation, or for conversion into hard or soft steel, will be avoided. 
The pieces of wrought iron intended for carburation should not be 
too large, not much exceeding the size of a railway bar cut up into 
lengths of 4in. to Gin. Cinder iron, of which nearly the whole of 
the railway bars laid down have been manufactured, becomes, by 
sufficient carburation in the converting furnace, and subsequent 
puddling, equal in value to the best brands of the iron, and may be 
used for the like purposes, or be converted into cast steel; thus the 
iron rails now in use, as they successively became worn out, may by 
this invention be converted into durable cast steel rails. 

In order to convert bar or scrap iron into cast steel there is 
introduced into the converting or blast furnace a smaller proportion 
of coke or fuel than is required for manufacturing the purified 
wrought iron. ‘he proportion may be so regulated as to com- 
municate to the wrought iron the desired degree of carbon known 
to exist in the various classes of cast steel, from hard cast steel to 
soft cast steel, and this steel is run out of the furnace into ingots, or 
into any desired forms. 

In the manufacture of cast steel from wrought iron, the same 
kind of converting furnace is used as that described for making the 
more highly carburetted metal; but the quantity of coke is 
diminished to about five hundredweight to every ton of wrought 
iron used when making a hard steel, and to about four and a half 
hundredweight when producing a soft steel, the proportions varying 
somewhat according to the quality of the coke or other fuel used. 
In making hard steel, the patentee prefers using the tuyeres B and 
C, Fig. 1, without the tuyeres D, D ; but he increases the size of the 
nozzle of the blowing down tuyere C, making it about one anda 
half to one and three-quarters inches in diameter, so as to discharge 
more blast into the metal at the bottom of the furnace than is re- 
quired when preparing the carburetted iron for the puddling pro- 
cess. The proper quantity of air required will be found by a little 
practice, for, if too little be blown down, the steel will prove defi- 
cient in fluidity. 

In making soft cast steel, two or more of the tuyeres, D, D, are 
used together with the ordinary tuyere B of the blast furnace, with 
or without the tuyere C. The tuyeres D, D, being below the surface 
of the fluid, converted wrought iron or molten steel must be sup- 
plied with blast of sufficient pressure to force through the head of 
metal, and three pounds to the square inch is enough for every six 
inches of depth of metal. The state of the metal in the bottom of 
the furnace may be partly — of by passing a small rod of iron 
into it through the tuyere C, or more exactly by tapping out a small 
quantity of it. If too hard, the blast should be slackened on the tuyere 
B, the blast on the other tuyeres being either continued unaltered or 
somewhat increased. If found too soft, a portion of hard steel or 
any pure pig or carburetted iron may be run into it through the 
tuyere C, where also any manganesic or other desirable alloy may 
be passed in (by moving the blow pipe back) just previously to 
tapping the furnace. It is best not to run the steel direct from the 
furnace into the moulds, but first into a funnel, from whence it may 
be passed out with greater regularity on removing the funnel 
stopper, as is usually done when large castings of steel are made from 
the accumulated pourings of numerous crucibles. The steel may 
also be mixed or alloyed with any other metals or substances in this 
funnel, instead of in the furnace; the moulds may be placed on a 
turn-table, which is made to revolve beneath the funnel, thus bring- 
ing each mould in succession beneath the orifice of the funnel to be 
filled, and the funnel made large enough to receive the contents of 
two or more converting furnaces, if required. 

Instead, however, of making soft steel in the converting furnace 

as just described, it is better to produce it at two operations. Thus, 
first make a hard steel in the converting furnace, and then run it 
out into another furnace or receiver, where it is reduced to the re- 
quired degree of yy > | passing air through the fluid metal 
rom below, as first pointed out in the specification of Mr. J. G. 
Martien’s patent, dated September 15th, 1855 (No. 2,082), for the 
treatment of crude pig iron, or blow air down on the surface of the 
metal as practised in the old refineries, and should the steel now be 
found too soft for the purpose — harden it by the addition 
thereto of a proper proportion of the hard steel in a fluid state from 
the converting furnace. 

Fig. 2 represents in sectional elevation the furnace or receiver into 
which is run the hard steel from the converting furnace. 

E, E, are two blast boxes, of which there are several placed round 
the furnace. They are made either cylindrical, to hold but one 
tuyere each, or are widened out around the furnace so as to holda 
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greater number; G, G, is the main blast pipe which passes round 
the furnace and feeds the blast boxes by the pipes F, F; D, D, are 
two of the tuyeres for blowing air through the molten metal, and H 
the tap hole oy discharging it when reduced to the required degree 
of softness. This furnace or receiver may be made of two truncated 
cones of sheet iron joined at the base (or better of a curved or para- 
bolic form, as shown in the Fig.), and lined with fire-resisting 
material, which is shown atI,I, 1. The charge of hard steel or 
carburetted wrought iron is run in a molten state into the furnace 
through the opening J at the top after the blast has been turned on. 

The furnace may conveniently be heated by means of a gas blow 
pipe shown in vertical section at Fig. 3. A is the fuel chamber of 
this blow pipe, charged up to the line D with breeze or small cokes, 
cinders, or refuse from the fires, together with a portion of lime to 
flux the clinker and ash, and which runs out at the cinder hole C; 
BL is a blast pipe for generating the gas, and H another for effecting 
the combustion of the gases while passing through the pipe I to the 
furnace, Fig. 2; or the blast of air for consuming the gases may 
be introduced at K directly into the pipe I. This gas furnace is 
lined with fire-brick and closed with a brick cover L, or it may be 
surmounted by a charging hopper. The pipe I is also lined 
with loam or other bad conductor of heat. This gas blow pipe 
is mounted on wheels for the convenience of removing it from 
the furnace, Fig. 2, when desired. After a few minutes blow- 
ing into the receiver (the exact time requisite being very accu- 
rately ascertained by the workman after a little experience) the 
stee! will have become sufficiently softened, and may be tapped 
and run out intoa funnel and dealt with as before described. Pre- 
viously to tapping the furnace alloys may be run in at the top J, or, 
what is better, the alloying material may be poured into the funnel as 
the steel is running. It may also be hardened when made too soft 
by the addition of hard steel or of any pure pig or carburetted iron 
(which may also contain the alloy) in the same manner. 

in the manufacture of cast steel direct from crude pig iron, as 
lately introduced by removing a portion of the carbon, sulphur and 
phosphorus remain behind, and it is difficult to get crude pig iron 
free from these injurious ejgments. In this process for manufac- 
turing cast steel by adding carbon to wrought iron (which had pre- 
viously been puddled) nearly all the pig iron produced in this coun- 
try becomes available for the manufacture of cast steel in the con- 
verting furnace, the greater proportion of the sulphur and phospho- 
rus originally contained in the iron having previously been elimi- 
nated in the puddling process. 

irom some years’ experience in the analysis of irons, Mr. Parry 
has always found that the effect of puddling is to reduc: the 
quantity of sulphur to about one-third, and of phosphorus from one- 
fourth to one-fifth of that originally contained in the pig iron. It 
will thus be seen that when such purified iron has been sufficiently 
curburetted in the converting furnace and again puddled, the 
impurities above named become almost entirely removed, and the 
iron is fitted for conversion into best cast steel by this invention. 

It has been found desirable, when using sulphury coke in the con- 
verting furnace, to add as much lime as the ash will bear, as a flux, 
but not such an execss as to thicken the cinder and clog up the 





furnace. ‘The coke should also, when in a dry state, be immersed 
in brine or a solution of carbonate of soda for a few days previous 
to use. The brine or carbonate of soda, when thus intimately 


diffused through the whole substance of the coke, will effectually 
seize the sulphur and carry it off in the slag, and thus prevent the 
contamination of the metal, Carbonate of soda or any other cheap 
alkali (ina dry state) may also be introduced at the top of the 
furnace with the charges, but the use of alkalies for seizing the sul- 
phur of the coke forms no part of the invention. 

When the kind of wrought iron called puddled steel is used in the 
converting furnace for conversion into cast steel, the proportion of 
fuel expended will be less than that given above. The same remark 
also applies when hot blasts are employed; in the latter case the 
tuyeres which are placed above the surface of the metal may be of 
the kind well known as “ water tuyeres,” but with cold blasts, brick 
or refractory firestone tuyeres are best. ‘The tuyeres placed below 
the surface of the metal are conveniently made of very thin sheet 
iron (* black plate ”) slightly tapering, having good fire-sand or clay 
rammed around them. 





LOCOMOTIVE TRACTION, 

In July last the chief engineer of the Dom Pedro II. Railway, of 
Brazil, Major Andrew Ellison, jun., addressed the following letter 
to several Mnglish and American locomotive builders :— 

“Iu view of the approaching completion of the second section of 
the Dom Pedro LL. Railroad, and its opening for traflic, the under- 
signed has been instructed to correspond with manufacturers of 
locomotive engines in relation to its equipment, and you are respect- 
fully invited to present proposals therefor. 

“It is desirable that each proponent, keeping in view the 
characteristics of the line, traffic, &c., as set forth in the annexed 
statements, should furnish fulland minute specifications, accompanied 
by such explanatory drawings as will give a clear idea of the con- 
struction of such engines as he may deem to be best suited to the 
requirements of the service and of the locality. 

~The length of the line as located is about 260 miles. 

“It is divided into four sections, of which the first and second 
constitute the main stem; the first section, thirty-eight miles in 
length, extending from Kio de Janeiroto Belem, has been in operation 
for three years, and is worked by engines built by Stephenson, 
England. 

“Minimum radius of curvature one-fourth mile; maximum 
gradient, 1 in 80 for one mile in length. 

* ‘The second section, or mountain section, extends from Belem to 
the banks of the Parahyba river, a distance of twenty nine miles. 
ilere the line bifureates, one branch running up and the other down 
the river Parahyba, ‘The maximum gradients on the two branches 
will be 1 in 200, and the smallest radius of curvature 730ft. 

“The characteristics of the line of the second section, or mountain 
section, twenty-nine miles in length, for which special engines are 
required, are as follow:—The line leaving Belem, where the 
mountain engines are attached, runs two miles level, or with very 
light gradients. Then commences the ascent of the Serra. The 
gradients, commencing at Belem, are as follow:— 
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“ From the summit the line descends as follows: — 
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“1st. Proposals are at present invited for three engines for 
Passenger business, capable of drawing a gross weight (excluding 
engine and tender) of not less than 110 tons at the mean rate of 20 
miles an hour, from Belem to the summit tunnel, over the grades 
and curves hereinbefore set forth. Also for five freight engines, of 
first-rate power, to work over the same part of the line, at a mean 
speed of 12 miles an hour. 

“Tu addition to a full specification of dimensions and workman- 
ship, the character of the material proposed to be used in the 
construction of the engines should be fully set forth, specifying 
whether iron, copper, or brass are proposed in flues, flue-sheets, and 
fire-boxes, steel or iron in tyres, what tools accompany each engine 
and are included in the price, &c. Indeed it would be desirable to 
have the bids so varied as both to include and exclude what may be 
considered as “extras,” in order that a more satisfactory comparison 
of the bids might be made. 

“2nd. Besides the main line and branches up and down the 
Parahyba, as before mentioned, a temporary line about four miles in 
length has been projected over the summit tunnel, to be con- 
structed in case that delay in completing the latter should render 
such line expedient. This line would have grades of one in eighteen, 
combined with curves of 250ft. radius. 

“ 3rd. In case of the construction of this, two tank engines, espe- 
cially adapted to its working, would be required. The track would 
be equal to that of the main line in point of solidity, and the whole 
of the through traffic of the latter would pass over it. While 
engines should be constructed with primary regard to their efficiency 
upon the temporary track, preference would be given to those calcu- 
lated to be useful upon the main line after their services upon the 
former might no longer be required. 

“ All bids should state price of each engine and tender complete, 
delivered upon shipboard, freight and insurance paid, and guarantee 
a certain performance upon the second section of the main line, or 
temporary track, as may be. 

“Payment will be made as follows :—viz., three-fourths upon re- 
ceipt of bills of lading, accompanied by policy of insurance, the re- 
maining fourth of the price of each engine to be paid as soon as a 
trial shall demonstrate its power to fulfil the guarantee of the maker. 

“ Bids directed to A. Ellison, jun., chief engineer Dom Pedro II. 
Railway, should be sent by English or French steamers so as to 
arrive in Rio de Janeiro previous to January Ist, 1862, and it is 
desirable that each bid should be accompanied by testimonials of 
general superintendents or superintendents of motive power, as to the 
performance of engines of the respective makers upon roads pre- 
senting grades and curves similar to those of the Dom Pedro II. 
Railroad.” 

Mr. Zerah Colburn, having been consulted with reference to the 
engines to be made, addressed a letter to Major Ellison, from which 
we make the following extracts :— 

“ ‘The passenger engines required for your mountain division must 
be necessarily powerful to take up 119 tons—equal to six heavy and 
fully loaded American, or eighteen English passenger cars, at 
20 miles an hour. Were the gradient only for two or three miles 
the work would be far less severe than it is on 15 miles. Apart from 
the Baltimore and Ohio grades of 116ft. per mile, for, in all, about 
30 miles, there are few such grades as yours on the railways of the 
United States and very few in Europe. The Pennsylvania Central 
has one much like yours from Altoona to Gallitzin, a distance of 
12 miles, rising 982ft., or an average of $5}ft. per mile, upwards of 
10 miles, however, rising at the rate of 95ft. per mile on straight 
lines, reduced on curves at the rate of -025 to -038ft. per 100ft. for 
each degree of curvature per 100ft. Up this grade the passenger 
trains, averaging 5} long cars, or 120 tons (of 2,240 Ib.), including 
leading engine and tender, are helped by a pushing engine, the 
speed up being 20 miles an hour. both the leading and pushing 
engines are about 27 tons each in weight, besides tenders. On one 
occasion, When no pushing engine was used, a train weighing 
63°8 tons was taken up at 204 miles per hour by an engine weighing 
63,800 lb, (28°8 tons), or, with tender, 41-2 tons. The engine had 
16-in. cylinders, 24-in. stroke, four 5}-ft. driving wheels, 780 square 
feet of heating surface, and 153 square feet of grate. The consump- 
tion of water for 12 miles, or in 38 minutes’ time, was from 6,481 Ib. 
to 6,748 lb. (see report to J. Edgar Thomson, by W. J. Palmer, on 
burning coal in engines on Pennsylvania Central R.R.). Thus, the 
hourly consumption of water was about 10,580 lb., or nearly 1,060 
gallons, the whole weight of engine, tender, and train being but 
105 tons. Taking the gravity of this mass,and making a moderate 
estimate of the friction, the resistance would require an average 
pressure of 66 lb. per square inch upon the pistons, throughout 
their strokes, the work done being almost exactly 300-horse power. 

“The New York Central Railroad has a grade of 95ft. per mile 
for nearly three miles out of Albany, and work it with heavy pas- 
senger engines and pushers, taking up from five to nine long cars, 
or 90 to 160 tons. The pushing engines are worked, however, with 
from 140 Ib, to 145 1b. steam, which is higher than 1 would recom- 
mend you to adopt. 

“On the Virginia and Tennessee Railroad the mountain grade is 
twelve miles long on the east side, rising 68 ft. per mile. The com- 
pany had eleven engines built in 1859 and 1860, by the New Jersey 
Locomotive and Machine Company, the passenger engines having 
16-in. cylinders, 24-in. stroke, and weighing 28 tons, the freight en- 
gines 17-in. cylinders, 24-in. stroke, and weighing 29 tons. 

“The Western Railroad of Massachusetts has twelve consecutive 
miles of heavy grades, of which 2} rise at 55ft. per mile, 7} at 78ft., 
1 mile at 7vft., and 14 miles at 83ft. The passenger trains are light 
and go up slow, the westward bound express reaching Chester Fac- 
tories at 1.21 p.m., and only reaching Washington summit (after 
stopping at Middletield and Becket) at 2 p.m., giving 39 minutes for 
12 miles, or au average of less than 18} miles an hour, including 
two stops. This is summer time. The accommodation trains average, 
in summer, 164 to 17 miles an hour on the grades. The engines 
are 16-in. cylinders, 20-in. stroke, and weigh about 24 tons. 

“One of the longest inclines of considerable steepness in Great 
Britain is the Beattock incline of the Caledonian Railway. Ten 
miles of it rise at the rate of 1 in 76, or 69ft. per mile. Mr. 
PD. K. Clark has driven the ordinary passenger engines, with 15-in. 
cylinder, 20-in. stroke, and 6-ft. driving wheels, up it at 20 miles an 
hour, the whole weight of engine, tender, and train being but 704 
tons. On another occasion he took up the express at 28 miles an 
hour, with the same engine, the whole weight being only 61 tons. 
The evaporation of water was 87 cubic feet, or 544 gallons per hour, 
the work done in the first trip being (gravity 2,071 lb., other resist- 
ances at 13 Ib. per ton, 910 1b. = 2,981 1b. at 1,760ft. per minute) 159- 
horse power, and the consequent average pressure 47} lb. per square 
inch upon the pistons, throughout their strokes, the boiler pressure 
being about 90'lb. 

“Coming now to your mountain division : I do not consider that 
it would be safe to attempt to carry up 110 tons at 20 miles an hour 
with an engine weighing less than 3!) tonsin running order, or, with 
its tender, 45 tons. Thus we at once have a total load of 155 tons, 
which on a 96ft. grade, presents a gravity of 6,313 lb. Taking the 
other resistances as no more than 13 Ib. per ton, we have 8,328 lb. 
to overcome at 1,760ft. per minute, thus requiring 444-horse power. 
To exert a tractive force of 8,328 lb. an engme should have at least 
five times that weight, or 184 tons on its coupled driving wheels. 
And as we cannot count upon the maintenarce (unless with a very 
large boiler) of more than 75 lb. average effective pressure per 
square inch upon the pistons throughout their whole stroke (the 
boiler pressure being, say, 120 1b.), we shall find that 17-in. cylinders 
24-in. stroke, and dft. - wheels will give off 8,390 lb. of steam 
tractive force, which is only a very little more than is required. So, 
again, to exert 444-horse power will require the evaporation of not 
less than 1,400 gallons of water per hour, showing that the boiler 
must also be large. 

“ |] have decided, therefore, upon an outside cylinder 
engine with 17-in. cylinders, 24-in. stroke, four coupled 
driving wheels dft. 2in. in diameter, and truck of four 30in 
wheels. The boiler to be 48in. in diameter inside, and to contain 
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The firebox surface will be about 


square feet of external surface. 
87 square feet, and the area of grate 15 square feet. The driving 
wheels will be spread 8ft. from centre to centre, and the truck wheels 
5ft. Gin. from centre to centre, the whole distance from the centre 
of the back driving wheels to the centre of the pintle of the truck 
being 18ft. 9in., and the whole length of wheel base 21ft. 6in. Both 
pairs of driving wheels to be flanged. I presume you will have no 
apprehension that these lengths will be too great for your 739ft. 
curves. The following roads run engines of equal and often of 
greater length through the curves stated :— 
Shortest radius of curves, 
New York and Erie, 6-ft. gauge = «wwe ee ee we 799 Et. 
New York and New Haven, 4ft. 8}in. .. .. «.. «. 573,, 


Hartford and New Haven, do. ie + Os 444,, 
Hartford, Prov., and Fishkill, do. es oe ve 604 ,, 
Boston and Worcester, do. oo cc ee 600 ,, 
Naugatuck, do. ee oe 600 ,, 
Danbury and Norwalk, do. ° -- 573 ,, 


Western ( Mass.) oe! % ° 
Canandaigua and Elmira, 6-ft. gauge .. .. +. «. 631,, 


New York Central, 4-ft. 8}-in. ,, ee 700 ,, 
Watertown and Rome, me igs aa sc eo us oo BBs 
Albany Northern, a. ice ue te 08 600 ,, 
Rensselaer and Saratoga, do. .. .. «. oe 415 ,, 
Saratogaand Schenectady,do. .. .. «2 «+ +s oe 500,, 
Penna Central (Mountain division) .. .. .. «+ «.. 637,, 

de Philadelphia and Columbia .. .. .. 687 ,, 


” 

“The Baltimore and Ohio engines, different from those of the 
above roads, run through innumerable curves of 600ft. and the 
Reading Railroad engines through curves of 700ft., the passenger 
engines running into the new station in Philadelphia through a 
curve of only 280ft. radius laid down in Broad-street. The Virginia 
and Tennessee Railroad, 5ft. gauge, has, I believe, 13-7 miles of 
curves not greater than 955ft. radius, and of this distance 3 miles 
have no more than 819ft. radius and } mile only 717ft. radius. Yet 
the last engines built in Paterson for the Virginia and Tennessee 
Railroad have all-flanged drivers spread 8ft. 6in. from centre to 
centre, and with a wheel base of quite 21ft. Gin. The New York 
and Erie (6ft. gauge) engines run daily through 799ft. curves, many 
of the freight engines having six coupled rivers and truck, the 
extreme drivers 11ft. from centre to centre, and the whole wheel- 
base 23ft. This is, of course, far more trying than a curve of 739ft., 
with such engines as I propose, on a 5ft. din. gauge. 

“In the design of the engine I have introduced no untried novel- 
ties of any kind, nor anything which, although in occasional use, 
has not yet established its character for reliability and real advan- 
tage. The general design is much like the Rogers engines, only I 
adopt the deep slab frame of the English builders, and fasten my 
cylinders with perhaps unusual care to a cast iron bed-plate on a 
plan which I employed with success for some very large engines 
built by the New Jersey Locomotive and Machine Company for the 
Delaware, Lackawanna, and Western Railroad. I adopt the link 
motion, full-stroke pump with air vessels, or Giffard’s injector, 
which I believe to be still better. I use the centre-bearing truck, 
as made by Rogers, only strengthening it somewhat. The general 
running gear is of the ordinary American plan. Messrs. - 
will propose for the engines both with cast and with wrought 
iron driving wheels, and I shall recommend either Whitney’s or 
Bush and Lobdell’s chilled wheels for the trucks and tenders, sup- 
posing there to be sufficient time to order and procure them from 
America. I prefer these wheels to small wrought iron tyred wheels. 
Throughout my design I have provided liberal bearing surfaces, 
a very easy suspension on the springs, deep oil cellars to the main 
journals, and unquestionable strength and thoroughness of con- 
struction everywhere. I take it that your gauge is exactly 5ft. 3in. 
on straight lines, and slightly widened on curves, say, to 5ft. 3}in. 
Also that you speak of tons of 2,2401b., and not of 2,0001b. I 
presume also that you burn wood, as is to be done on the San Paulo 
line, and that the water for the engines will be of fair quality. 

“ English-built engines are generally costly in consequence of 
having very heavy boilers, very heavy copper fireboxes, wrought 
iron wheels throughout, often copper steam pipes, brass pistons, 
and other expensive materials. But for an engine of like construc- 
tion, it ought unquestionably to be built cheaper here than in 
America, as iron is one-third cheaper, and mechanics’ wages are 
about one-third less also.” 

Mr. Colburn subsequently addressed to Major Ellison the follow- 
ing communication with reference to the goods’ engines required, 
and which we publish entire, believing that it contains many useful 
and interesting particulars of locomotive performance :— 





15, Tavistock-street, Bedford-square, London, 
December 3rd, 1861, 

Major Andrew Ellison, jr., 

Chief Engineer, Dom Pedro IT. Railway. 

Dear Sir,— 

When I last wrote to you I had completed my design for your 
passenger engines, and I have since settled upon the general plan 
and dimensions which I would recommend for the freight engines. 
I have laid my plans and specifications before Messrs. whose 
bid you will probably receive ere this reaches you. 

Your requirements with regard to the duty of the passenger 
engines were so fully stated, that I had no difficulty in determining 
their proper size and weight. As for the freight engines, however, 
it was stipulated only that they should be of “ first-rate power,” 
and be capable of working your mountain grades at 12 miles 
ar hour. Different engineers and locomotive builders would, 
no doubt, construe this requirement differently, and while some 
would consider that a 28-ton engine would be of “ first-rate power,” 
others might not be satisfied with less than 356 tons. But 
as the duty you require of your passenger engines is unquestionably 
large, I am led to believe that you anticipate, also, a heavy freight 
traffic. For a 15-mile grade, averaging 88ft. per mile (1 in 6) all the 
way up, I think you would sooner have occasion for regretting the 
choice of too light than of too heavy engines. Iam aware also that 
you have in your mind the class of engines employed in working 
the heavy grades of the Baltimore and Ohio, Peunsylvania Central, 
Virginia and Tennessee, and other roads in the United (and I must 
add the Confederate) States. Your mountain section so far resem- 
bles that of each of the roads named, that it might be supposed that 
what answered best for them would also do for you. There are one 
or two roads also—the Mine Hill and Schuylkill Haven, with 8 
miles of 90-ft. grade, and the Delaware, Lackawanna, and Western, 
with several miles of 75-ft. grade—which are worked with much 
the same kind of engines as those employed on the first two of the 
lines above named. Few, however, if any, of the long and heavy 
grades on these roads are worked at so high a speed as 12 miles an 
hour for freight trains. Unless the engines go up with two-thirds 
of a train the speed cannot be kept up at more than 8 miles an hour, 
and this low rate of speed is that now adopted with the same kind of 
engines, running heavy coal trains, on the nearly level grades of the 
Reading Railroad, the time from Pottsville to Port Richmond—95 
miles—being from 13 to 14 hours, including stops—12 hours being 
the regular running time. If, now, you have decided upon 12 miles 
an hour as the regular speed of freight trains, both from the Para- 
hyba river and from Belem, up to the summit tunnel, I do not doubt 
that you also expect these trains to be as heavy as on any similar 
grades in the States. Your heaviest traffic, I must suppose, will be 
up the western slope, on which, although the grade averages but 
25ft. per mile, it rises for, in all, 33 miles at the rate of 68}ft. per 
mile (1 in 77). Here, you will probably require to take up 
as a maximum gross load (cars and freight) 300 tons, and in 
returning from Belem, the same cars— with whatever return 
freight they may bring—will be likely to weigh from 200 tons to 
225 tons; and thus, taking the difference of grades into account, 
the engines would be worked up to about the same power on both 
sides of the tunnel If your freight cars have continuous draw- 
rods, so that no car in a train—no matter how long that train may 
be—is strained beyond what is- due to its own weight and load, you 
will, I have no doubt, wish to avail yourself of the advantages of 
running heavy trains, dividing your loads as little as possible, so as 
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not to keep two engines at work where one would answer, at hardly 
more than two-thirds of their total expense. The Western Railroad 
of Massachusetts is the only American road I know of on which 
light freight engines and, consequently, light trains are worked over 
long 75ft. grades ; and a reference to the reports of that corporation 
will enable any one to decide how unprofitable the system is, even 
when kept up in a long line of railroad, over which the cheapest 
freight pays 2} cents per ton per mile. 

Before coming to the consideration of working your mountain 

rades it may be as well here to examine the working of the 

timore and Ohio, Pennsylvania Central, and other grades, with 
reference to freight trains. ‘The Baltimore and Ohio road has, as 
you are aware, 30 miles of “ grouped gradients” ranging from 106ft. 
to 116ft. per mile (1 in 50 to 1 in 45}) one of the latter, or 116ft., 
grades from Piedmont to Altamont, being 11 miles long. East of 
Harper's Ferry there is a summit at Parr’s Ridge, with 2} miles of 
grade on each side, ascending and descending at the rate of 82ft. 
per mile (1 in 64-4). Five engines, built from eight to ten years 
ago by Samuel J. Hayes, Esq., at the company’s shops, at Mount 
Clare, Baltimore, are said to be the most efficient and the most 
economical in draught of any on the road. These have 20-in. 
cylinders, 22-in. stroke, eight coupled driving-wheels, 3ft. Tin. dia- 
meter, and weigh 57,4001b. in running order, and exclusive of 
tender. The majority of the engines on the road are, how- 
ever, Mr. Ross Winans’ “camel backs,” which have 19-in. 
cylinders, 22-in. stroke, eight coupled drivers 3ft. 7in. diameter, 
and which weigh 54,2U01b. in running order, and exclusive of 
tender. A considerable number of engines were also put on the 
road between three and four years ago, having 18in. cylinders, 
24in. stroke, six coupled drivers 4ft. 2in. in diameter, and a truck, 
and weighing 60,000 lb. Of the performance of the latter, or ten- 
wheel engines, I have no particulars, but of the two former classes 
I may give the following :— 

Their regular load, on the long 116ft. grades, is eight cars, 
weighing, with freight, 114 tons of 2,240 Ib. (I shall herein refer 
to 2,240 lb. as the standard ton, notwithstanding that, in America, 
2,000 Ib. is generally taken as a ton—the above load being 128 tons 
of 2,000 1b.) On several occasions the 20in. cylinder engines have 
taken up eighteen loaded cars, weighing, with freight, 200 tous. On 
one trip, 18 cars weighing 201 tons, were taken up, a performance 
which may be analysed as follows :— 

Total weight, engine, tender, and train .. .. «2 «2 + 
Gravity on 116ft. grade CO 26 se we 62 00 te 
Friction at an average of, say, 101b. perton.. «2 .. ee ve 


242 tons. 
11,912 Ib, 
2,420 Ib 


Total resistance of engine, tender, and train, and pies coteed | 14,332 Ib 

tractive force ofengine .. .. .. «2s ss 08 oo oe pict sel 
Equal to one-fourth the weight on the driving wheels, and equal to a mean 
pressure of 701b. per square inch on the 2vin. pistons throughout their 
strokes. 

A series of trials, as follows, was made in the autumn of 1852 and 
in January, 1853, with two of the 19in. and two of the 2Uin. cylin- 
der engines, the results of which trials represent the capacities of 
the same class of engines at the present time :— 


Date of trip Oct. 21, 1852. Oct. 22, 1852. 





Trip from Piedmont to Altamont .. 11 miles of 116ft. grade. 
Number ofengine .. .. « .. 8 ee No. 83. No. 102. 
Diameter of cylinder .e .. «oe «+ «- 19in. 
Stroke of piston .. «2 «2 ce co ee 22in, 
Diameter of 8-coupled drivers .. .. 43in. 
Weight of engine, all on drivers... .. 57,400 th. 54,200 Ib, 
eight eight 


Weight of engine, tender, and train... 1263 tons. 127% tons. 
Gravity of this mass, on 116ft, grade 5 


Number of cars drawn .. be 
° 6,234 Ib, 





Whole resistance, friction estimated at 

BSP per tom cc ce oe te te oe 7,756 1b. 7,816 Ib, 
Average speed in miles an hour.. oe 11-46 14°37 
Equivalent velocity in feet per minute .. 1,003 1,264} 
Horse power exerted .. .. . 237 2004 


Equivalent average pressure on pistons 
throughout their stroke .. .. 
Boiler pressure... wee 


oe ee 37°9 Ib. 42°3 Ib. 

«+ «- S01b. to 1061b. 90 Ib. to 122 Tb. 
The following trips were made up the 82-ft. grades, 2} miles long, 

at Parr’s Ridge, east of Harper’s Ferry. 

Engine No. 72, 20in. cylinder, and in all other respects the same as 

Engine No. 83, of which the dimensions are eRe given. 

Date of Trip, 1852 .. | Nov. 10 | Nov. 138 

Numberofcarsdrawn| 18 | 16 

Weightofenyine, ten-| 

der, and train, tons.. 

Gravity and friction! 





Nov. 24 


Nov. 17 | Nov. 20) 
7 7 17 | 


Nov. 29 
lj j 17 


257 238 234} 254 | 245 248 





of train, the frictidn; 

at 10lb. perton .. 11,5111/b. 10,6571b./10,502Ib. 11,385Ib.|10,9781b. 11, L041b. 
Average speed in) 

miles perhour.. re 12} 10 | 7°89 8°82 882 
Equivalent velocity in | 

feet perminute ..| 660 1,100 | 880 | 694 776 | 776 
Horse power exerted. 230°2 355 230 239°4 258 261 
Equivalent average | 
pressure on 20-in. | 
pistons throughout 

their stroke .. ..| 56h1b. 521b. | 5131b. | 553 1b. | 533 1b. | 54} Ib, 
Boiler pressure.. pm 100 ib, to 125 Ib. oe ee 











Engine No. 83 (same as No. 72) on same grade at Parr’s Ridge. 


Jan. 7. 
16 


Date of trip, 1853 .. .. «. « 


Number of cars drawn .. .. «ee 
Weight of engine, tender, and train, 


18. Jan. 21. 
y | i 


jJan. 11. Jan. 
18 1 








aa ee ee ee ee 304 283 2395 2223 
Gravity and friction of train, friction | 

Set. pects ss es es as 10,332 | 12,673 | 10,725 | 9,964 
Average speed in miles per hour.. .. | 10-71 | 10-34 0°37 13°04 
Equivalent velocity of train in feet per | } 

minute 2c .. oe «+ «+ oe eof | 9424 | 910 | S24¥ | 1,147} 
Horse power exerted .. .. .. «- | 2043 | 3494 | 268 3464 
Equivalent average pressure on 20-in. | | | 

pistons throughout their stroke .. 504 | 619 | 524 | 487 
Boiler pressure .. 2. «+ 2 8 oe 100 Ib. to 125 Ib. 





Engine No. 102, 19-in. cylinder (already described). On same grade 
at Parr’s Ridge. 











Date oftrial, 1852 Nov. 11. | Nov. 11. | Nov. 18, | Nov. 22. | Nov. 26. 
Number of cars | 

drawn «. .. 18 16 15 17 17 
Weight of engine, 

tender,and train, 

tons eo ot 252} 236°7, 236 | 245°2 239} 
Gravity and fric- | 

tion. Friction, 

10 1b, per ton . 11,296 10,599 10,569 | 10,980 | 10,736 
Average speed— | | 

miles per hour 7°89 405 | 349 |Not taken.|Not taken, 
Average speed— | 

feet per minute 694 | 3564 307 a 
Horse-power 

exerted } 1144 98'3 ”» | ” 
Corresponding | | | 

mean pressure on | | | 

19-in. pistons 61°1 Ib, 57% Ib. | 50°41b. | 58 Ib. 


' 57 Ib. 
Boiler pressure... 100 Ib. to 145 Ib, 


Engine No. 118, 19-in. cylinder, and in all respects the same as 
No. 102, already described. On Parr’s Ridge grade. 





Date of trip, 1853... 1. oe oe 


° | Jan. 4. | Jan. 8. Jan. 26.\Jan. 29. 
17 


Number of cars drawn .. «oe .. “ | 17 | 
Weight of engine, tender, and train, | | | | 

RS a ee coe, 4, ee | 2373 | 2452 | 2282 | 
Gravity and friction, friction at 10 Ib. | | 

per ton .. 6. oe os oe ee +e {11,7661b/12,865 1b) 10,980 Ib} 10,2434 
Average speed, miles perhour .. .. | 68 7°50 8°82 | 13°63 

és feet per minute .. .. | 862 | 660 | 776 |1,190-4 | 

Horse-power exerted .. .. «. .. | S08} 257°3 | 258°2 | 3723 
Corresponding mean pressure on 19-in. 

pistons throughout their strokes .. les 7 lb..| 693 Ib. | 59°4 Ib. | 55°41b, 











The Parr’s Ridge grade, being but 24 miles long, does not present 
the same difficulty as a like grade 12 or 15 miles long, inasmuch as, 
going up in from 9 to 15 or 18 minutes, the engines would not run 
down their steam to anything like the same extent. 

I have estimated the friction of engine, tender, and train at 
12 lb. per ton on the 116ft. grades, and 10 lb. on the 82ft. grades. 
This difference, of course, has nothing to do with the grade per se, 
but on the steeper grade the proportion of the weight of the engine 
to the whole weight of the train was double what it was on the 82ft. 
a and the speed averaged considerably higher also on the 116ft. 

rade. 

These trips represent, if anything, rather more than the ordinary 
performance of the engines, some feeling of emulation having 
entered into the trials, and the boilers of the Winans engines having 
been, I believe, a little strained. Nevertheless, I understand that 
from 16 to 18 loaded cars are the regular load of an unassisted 
engine over Parr’s Ridge, although longer trains are helped over by 
pushers. 

The 10-wheel engines are, I believe, now most in favour on the 
road, as being easier on the track ; but 1 am not aware that they are 
employed, with freight trams, on the heavy grades. 

(To be concluded next week.) 


HOOPER’S SUBMARINE TELEGRAPH CABLES. 

Fies. 1 and 2 show longitudinal sections of two forms of cable 
according to the invention of William Hooper, of 7, Pall Mall East, 
8.W., and the London India Rubber Works, Mitcham, 8. Fig.1:—<A, 
conductor; B, india-rubber insulator; (, separator; D, vulcanised 
india-rubber; E, F, wires for tensile strength, embedded in 
vulcanite or vulcanised india-rubber. 

Fig. 2:—A, conductor; B, india-rubber insulator; C, wires or 
cords for tensile strength; D, protector of vulcanite or vulcanised 
india-rubber. 

The circumstances which have so strongly militated against the 
universal success of submarine telegraphy, especially in deep seas, 
may be considered to have arisen mainly from two causes—lIst, The 
want of an insulating medium which is capable of withstanding the 
effects arising from climatical influences; 2nd, The corrosion of 
the wires employed for tensile strength. Thus the destruction of 
cables has frequently been completed when, for the purpose of re- 
pairs, attempts have been made to fish up an iron protected core. 
Again, the elimination of heat during the oxidation of these wires 
has been shown to be sufficient to produce a serious derangement 
almost, if not entirely, fatal to the insulation. 


Fig. 1. 


lia. 2. 











The close investigation which has recently taken place by the 


| Joint Committee to inquire into the construction of submarine tele- 


graph cables confirms the fact that india-rubber far surpasses all 
other dialectrics ; there are, however, certain phenomena connected 
with the physical history of india-rubber which must modify its 
application. 

As early as the year 1834 heavy losses were sustained by manu- 
facturers, both in this country and in America, from a peculiar 
change which took place in their goods. No satisfactory explana- 
tion of the cause of this result was publicly made known until lately, 
and we find no less than five different reasons of the cause of this 
change given by the witnesses examined before the Joint Com- 
mittee. 

The report and analysis by Dr. Miller have shown this result to 
be the effect of oxidation. 

This oxidation is facilitated by the ordinary method of applying 
india-rubber as an insulator. If we even heat a piece of india- 


| rubber by immersion in boiling water and expose it to the air it 


gradually gets sticky and ultimately quite fluid. We thus by heat 
and exposure to air produce an arrangement of its molecules more 
favourable to oxidation; but if the india-rubber is protected from 
the influence of the air this alteration cannot take place: an im- 
portant point, considering that the consolidation of an india-rubber 
couting can only be brought about by heat. 

The method of applying india-rubber by Mr. Hooper's patent is 
based upon experience derived from these facts. ‘lo obviate the 
absorption of water by india-rubber, and to prevent its oxidation, he 
encloses the india-rubber insulated wire in an envelope of vulcanite 
or vulcanised india-rubber, and introduces a separator either of a 
mechanical or chemical nature to confine the change of vuleanisation 
to the outer coat or protector. 

The durability of vuleanised india-rubber, together with its being 
the lowest absorbent under a pressure of 6,000 1b. to the square inch, 
renders it most highly adapted for the protection of a deep sea core. 

The preservation of the wires or cords for tensile strength is most 
effectually accomplished by their being enclosed in vulcanite or vul- 
canised india-rubber, so that oxidation from exposure to air or corro- 
sion by sea water may be prevented—a matter of the first im- 
portance, 

The advantages attained by Mr. Hooper's patent are :—The pro- 


' duction of a consolidated coating of india-rubber as an insulator ; 


the prevention of the india-rubber from oxidation or decay, and also 
from absorption, and the production of an insulated core unaltered in 
its physical condition by any temperature ranging from Zero to 280 
deg. Fah.; elements connected with the insulation of submarine 
wires never heretofore accomplished. 





Tue Great Eastern.—The Great Eastern sailed on Tuesday 
from Liverpool for New York. She took out about 100 first cabin 
and 200 second cabin passengers. 
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Monday, May 19th, 1862. 
His Grace the Duke of Somerset in the Chair. 

THE CHARACTER OF GUN BEST ADAPTED FOR NAVAL WAR- 
FARE, AS GATHERED FROM THE VARIVUS PLANS OF GUNS 
PROPOSED. 

By Captain E. Garpiver Fisnsovrne, R.N. C.B. 

I will not take up the time of the evening with apologies for having 
undertaken to read this paper: let it suffice that, having been 
captivated by the beauty of the mechanism of the Armstrong gun, 
its great ranges, reported accuracy, and the undoubted genius of its 
constructor, I incidentally gave in this place a too unqualified 
assent to all that had been claimed for it. Finding that in some 
respects I had been misinformed on a point of such national impor- 
tance, it became my duty to give equal publicity to my withdrawal 
of that assent. 

To compare results obtained from an elaborately finished rifled 
gun, fitted with an accurate sight, a nicely adjusted missile, added to 
a carefully devised carriage, and elevating screw, with results 
obtained from an ordinary smooth-bore gun, without any of those 
advantages, firing an imperfect missile leaving a large amount of 
windage, yet, on that comparison, to found an estimate of the rifle 
principle, as contrasted with that of the smooth-bore, was obviously 
incorrect—still more incorrect to give practice at ranges that were as 
favourable to the rifled gun as they were unfavourable to the smooth- 
bore. No fair estimate of the principle could have been arrived at 
till equal genius had been expended in developing the merits‘of each. 

The evils that arise from such a course, even in holiday practice, 
are great, but they are all intensified by the circumstances of war- 
fare, owing to which, as Colonel Fox has justly cbseryed, the 
inaccuracies of the man are as 20 tol of those which result from 
defects in his rifle; and if so in the field, how much more so afloat, 
where, in addition to the causes of inaccuracy enumerated by that 
officer, are superadded the motions of the ship. How very incorrect 
then must it be to consider a gun apart from the normal cireum- 
stances under which it will be used! Yet such has been done; a 
comparative estimate of the principle of the rifle, and of that of the 
smooth-bore, has been made irrespective of that which, when the 
guns and objects are in motion and the distances unknown, must 
rule their useful qualities, viz., the form of trajectory and the 
straightness of ricochet. 

For the inaccuracies arising from motion, whether it be that of 
pitching, r> , or of transit, across line of fire, or of rapid change 
of distances, . r smallness of height of the object fired at, are best 
provided against by a flat trajectory and a ball that will ricochet 
straight—these will be more nearly attained in proportion as the 
time of flight, for the required distance, is reduced, and the ball 
more perfectly spherical, while the smashing effect will be in- 
creased ina higher ratio than even the square of the increased 
velocity. 

Greater accuracy with the same guns, &c., at known distances, 
with heavier charges, arising from the greater velocity of projectile, 
is so well known and admitted, as not to need proof or explanation ; 
but, great as are the other advantages of high charges, they are 
small as compared with those of a flat trajectory, where the distances 
are unknown. 

A diagram will illustrate this :—Fig. 13 represents two trajectories, 
one that of a ball with such a velocity that it travels the distance in 
1 sec., and subject only to the fall of 16ft.; the other of a ball that 
requires 2 sec., therefore subject to a fall by gravity of 64ft. 

lf no disturbing cause arises a ship that is but 12ft. high, and 
there are few so low, will be struck at any point in the trajectory of 
the ball, with high velocity; whereas a ship 48ft. high or more will 
be passed over by the ball having the lower velocity, and cnl 
within narrow limits of distance would a ship 30ft. high be struc 
by it in its trajectory. 

High charges and high velocities are most valuable for accuracy 
under the circumstances of actual warfare; uniformly so when, as 
in naval warfare, the changes prevent the distances from being 
known, and where the varied motions of the gun-platform prevent 
any tentative process by which the distances might be even approxi- 
mately estimated. 

High velocities are rendered indispensable by the introduction of 
iron-clad ships. This is clearly shown in tables A and G, from 
which it appears that the old smooth-bore 68-pounder, with all its 
defects, is more effective than the carefully devised 110-pounder 
Armstrong, demonstrated by the greater penetration and greater 
indentation of the shot of the former. 


TABLE A.—Obtained by measurement at Shoeburyness. 


j j 
| Penetration. 








Comparative force 
Nature of gun. | Shot. Powder. of blow, exclu- 
| Depth. | Width. sive of width. 
ce. Ib, Ib. in. in, 
Old68 .. «. 68 16 2} 7h 5°06) Cast iron 
Armstrong .. 110 14 1s = 0°25 shot. 
Ditto .. .. | 200 10 g 64 0°56 
Shell. | | 
50 ww | YW 11 | 2°25 


u 


~~ PAIRBAIRN TARGET. 


TABLE G. 























Nature of gun, Distance. | Powder. aa |Penetration,| Remarks. 
yords, ‘Tb. in. in, Obtained at 
68-pounder 200 16 4) 2 Shoebury- 
ness, 
” ” 20 »” | 3 From I.“L8. 
~ se » 24 es 34 Excellent, 
*» - 400 16 4 ioe Wrought- 
*y + ” ” ” through iron shot. 
.. - 600 16 10 14 Thornycrolt’s 
*Armstrong 50- ' plates. 
pounder ” ll 1 
* Ditto, 40- 
pounder .. we 5 | a } 








* Compiled from official reports. 


TABLE B. , 
OFriciAL Rerort.—Velocities obtained by Capt. Andrew Noble, R.A., with 
Narvez’s Ballistic Pendulum. 



































. Re- 
5 Projectiles. |Velocity| 1, itia) | marks. 
Nature of gun. Bo hoe _| at 3 | velocity.| 
° ; a fer . yards. | ef ree 
a Nature. |Wght, Diam, | 4 Sp, 
—e ——— “Eo 
Ib. 072. Ib. | in, | Bye 
32-pr. rifled shunt, Plain ar 215° F i»os | 
Sewt. .. «| } 58 | ‘shell. | 64 | 6°35 | sana | = ba 
29. 5¢ 7 : ? - , ' m 
Se Pooth oY? | £58 |Cylinder! 54 |635 | 1s74| 12010] Fer 
; emi ai | | Seo 
12-pr. A.Gewt. ..| 16 | Plain pg | 3-074! 1103-4! 1111°8 | 83a 
shell. | | | 33 S 
12-pr. 6} ewt, 1-4 ComMON) gy [4-55 | 1142 | 11684) 2S 
shell. | | | Sak 
1-pr. A. 8} ewt...| 18 | Fe 19 | 3-084 1180°9 | 1190-2 eae 
18 — (119 | 3°074| 12383 | 1248-29 } g38 
is) — 119 =| 3010; 12000 ened Ps FE 
.. | Round |... . — ss at 
68-pr. 95 ews. 160 | ‘shot, (664 | 791 | 16533 | 1579-0 “5 
| 618 | 791 | 1769-4 | 18099 Be . 
| SOlld lene leay | saso| see | See 
$2-pr. 58 ewt, 10°0 | Shot, (31°6 | G17 | 1653-0 16900 | 258 
12-pr. 18 ewt, 40 | — /1210)) 452 | 1718°0 | 1769°8 | ks & 
im) 


| 


* Shell fired under normal circumstances. 
+ Same shell, lead reduced to the same diameter as 
0°25 of an inch at the base. 
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TABLE C. 


Description of gun. Point blank range. Height of platform. 
i " aS 


| yards, 
on peng aoe 310 8 ft. 
*68-pounder, 112 ewt. (ditto) 400 8 ft. 
100-pounder rifled Armstrong 345 17 ft. 
13-in. Horsfall 280-pounder 600 20 ft. 


(smooth bore) .. 
oa * Service charge of this gan 20 Ib. of powder, 
TABLE F. 
Royal Artillery Practice Cards. 


ldeg. | 2deg. | 5 deg. 


| } deg. | 4 deg. 
ii Aa YR RN eae RRR AN 
Brass 9-pounder, charge )} a s 
12 1b. 8 oz ty oe a ‘ 400 500 700 1,000 ad 
Armstrong 12-pounder | ‘ g as 
charge 1 Ib, 80z.  .. }] 150 309 0 998 = 


Fired from own field carriages. 


2,146 
1,198 | 2,368 


Armstrong 12-pounder 
Whitworth 12-pounder _ - 
Fired 17 ft. above plane. 
Armstrong and Whitworth competition with service charges, 
powder ith weight of projectile. 

Whatever, therefore, may be determined on as to smooth-bore 
guns, round shot cannot be dispensed with, especially when the 
calibres are further increased, for elongated shot cannot be driven 
with equal velocity ; their greater weight, ard the friction on the 
lands, or wings, to give them rotatory motion, must always prevent 
their attaining very high velocities, nor can it with reason be said 
that the charges with such shot can be increased to the amount used 
with the round shot, since the increased tension which that would 

. entail would destroy any gun yet made, and likewise destroy many 
descriptions of rifle projectiles. 

Table B of experiments is offered in proof that there is no more 
friction in the shunt rifled gun than in the smooth bore, but that is 
simply impossible. The shunt rifled gun nips its missile as it passes 
out, for the purpose of obtaining greater accuracy, but if there is no 
greater friction there can be no nip and no directing power. It is 
but too palpable that there is a destructive amount of friction, and a 
retardation of the bullet near the muzzle of the bore, and from the 
shot being elongated, the powder is exploded under greater pressure, 
and a more elastic gas is generated, which, counterbalancing much 
of the force absorbed by the friction, may hide in part its existence 
from view. That the gas under such circumstances is more elastic 
is proved “ by the fact of the back action increasing with the angle 
of elevation, and the initial velocity of round shot increasing with 
it pari passu.” 

The friction and consequent increase of tension prevents the 
powder charge from being increased in any of our present rifle guns, 
so as to obtain an effective initial velocity. 

Had the powder been increased the shunt shot would have stripped, 
or the gun itself would have yielded. But the fact is the table does 
not supply data sufficient from which to form a correct estimate, and 








there is no parallelism between a cylinder with its large frictional 
surface and a round shot, which rests upon a point and at once rolls 
in the bore. 

And yet the experiment with the cylinder mentioned in table B is 
given as a proof that there is no friction in the rifled gun, overlook- 
ing two important elements wanting to constitute it as a scientific 
experiment, viz., absence of equality of windage and of tension on 
the gun; the latter must always be the starting point, as that must 
determine the quantity of powder. 

The argument that the smallness of the recoil of rifle guns esta- 
blishes that there is little friction, and therefore little tension on the 
gun, is a fallacy, for it is the intensity of the friction that prevents 
the gun from recoiling; so great is it that it could not fail, with 
higher charges than those used for them now, in time to disintegrate 
such guns, by separating the chase from the breech, or more 
properly the inner cylinder from the outer; indeed I believe this 
has already in many cases taken place. 

The friction of some of the rifle projectiles has been estimated as 
absorbing nearly half the power of the powder burnt, all which goes 
directly to injure the gun. 

The retardation of the shot, of which there can be no question, is 
an undeniable proof of the existence of the greater friction of rifle 
projectiles and of the increase of tension which it occasions to the 
guns. 

The evil of retardation of the shot in ships’ guns is so great that 
it is a serious objection to any gun in which it occurs, as it becomes, 
from various causes common to ships, a very large element in in- 
accuracy—as, for instance, from the rolling motion, and the form of 
the decks, the effect of which would be similar to a jump froma 
violent recoil, or from the absence of a just preponderance, pro- 
ducing errors both in elevation and in direction proportionate to the 
amount of the retardation. 

Since | wrote the above the following extract has been placed 
in my hands, in which are summed up the results of some experi- 
ments :— 

“ The 68-pounder was loaded and fired five times, very good shots, 
the distance being about 2,000 yards; while the 100-pounder Arm- 
strong was loaded and fired three times, and, from some unaccount- 
able reason, very bad shots, yet they were laid very well, so that in 
& seaway, or where at least the ship is rolling like the gunboats do, 
25 deg. altogether, the 68-pounder pivot-gun beats the Armstrong 
100-pounder completely. Such was the opinion of all who were 
there and saw the firing. I suppose on shore the Armstrong is 
best, but not at sea.” The extract bears the impress of truth, and 
that the writer was not prejudiced, for he deems the result as un- 
accountable, while I, under the circumstances, consider that none 
other could reasonably have been expected. This leads us to the 
conclusion that, with care in the improvement of smooth-bore guns 
and their missiles, we may obtain sufficient range and greater 
accuracy afloat than with rifled guns, while the former would pos- 
sess what the latter is so wanting in, viz., smashing effect at short 
ranges. 

I take this view, though it may be said to be retrograde. It is 
not so, however; rifling evades the difficulty by making others, 
which at short ranges are very much greater; in fact it destroys 
effectiveness against iron plates. Now I only propose that the 
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causes of the errors in round shot shall be directly removed. Theso 
are: an undue amount of windage, imperfect sphericity, and 
absence of homogeneity. The following tables show how much 
may be effected by a reduction of the windage. Table D shows the 
effect of the reduction of windage : 

TABLE D. 


| Weight wing. | Elevation. 





Nature of gun. | Length. of age. eS Si nee 
| | powder. ldeg. _2deg. | 5 deg. 
parts of | | 
ft. in. Ibs. | inches, | yards. | 
*32-pounder, 56ewt. 9 6 | 10 | ‘233 700 1,130 1,964 
{ 32-pounder, 40cwt. 8 0 6 175 731 -- _ 
32-pounder_,, oo oF 175 | #7158) — _ 
56-pounder, Monk, 
97 ewt. oo os] BO 16 175 +930 1,340 2,200 
\|110-pounder, Arm- 
strong... .. «. _ 12 Nil. 530 920 1,970 


* From “ Aide Memoire to the Military Sciences.” 
+ ‘* Handbook for Field Service.” § Height above plane, S8ft. 
t Height above plane, 15ft. || From Royal Naval Official Ranges. 





Table C a (Appendix) shows the range at first grazes at point 
blank ; it shows, also, the comparative initial velocities. 

Table E, showing results obtained in America, appears to demon- 
strate that the windage of smooth-bore shot might be reduced still 
more with satisfactory results as to accuracy, increase of initial 
velocity, and, therefore, of smashing effect, without, from a certain 
point, increase of tension on the gun; and, as the injury from 
lodgements arises from large windage, its reduction would increase 
the lives of guns. 

This table establishes, in a striking manner, that the friction of, 
and tension on, these rifled guns must be very great, or the initial 
velocity of their shot would be very much greater; *170, which is 
less windage than that of the smooth-bores in the naval service, 
gives a range of only fifty-two yards as compared with 288 with 
only 0°25 windage. 

TABLE E.—AMERICAN EXPERIMENTS. 
From Simpson’s “Ordnance and Naval Gunnery,” used as a text-book in 
the United States Navy. 








: | Pressure | 1; | 
- . | Range in | Pressure a | Diameter | w: 4... 
Kind of Powder. | yards, | on plug. | a ©. of ball. Windage. 
uc Ibs. | inches. parts of in, 
) 288 301 } 1179 5°63 | 025 
Dupont, 30 oop | 92 331 1297 5°535 "120 
j 52 207 =| = «sll 5485 | 170 


Tables C and C a (Appendix) show ranges and particulars of 
Horsfall’s 280-pounder ; this Table shows the point-blank range as 
compared with those of the service 68-pounders and Armstrong 
110-pounder. The 68 71 to a disadvantage ; its range was 
taken at a height of only 8ft., the other two, Sir William Arm- 
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strong’s at 17ft., and Ilorsfall’s at 20ft. This would make a con- 
siderable difference in their range against that of the 68-pounder. 
The time of flight of Horsfall’s smooth-bore is about half that of the 
other, and shows abundantly to what perfection smooth-bore guns 
may be brought. The windage in the 68-pounder is -198, that in 
Horsfall’s is only °08, the effect of which may be gathered from the 
American results. 

In the field it is admitted that the difficulty of judging distances, 
and other disturbing circumstances, are such as to confine the 
ranges of projectiles for military purposes to 2,000 yards ; afloat 
the disturbing causes, which are constant, are greater, from which 
the various movements in rifle sights become causes of error, there- 
fore the most useful ranges cannot be greater than those obtained by 
Mr. Horsfall’s gun at little above point blank, and with powder only 
one-sixth the weight of snot, while the elevation of rifle guns is 
cousiderable for the same distances. Then, as the angles of descent 
are great, the chances of striking an object are scarcely worth the 
powder used. The smashing effect of this gun would be three 
times that of the 150-pounder. 

The former conclusion Sir H. Douglas arrived at some time since, 
for he says :—“* The main principle which should govern our choice 
of naval guns is, to prefer those which with equal calibre possess the 
greatest point-blank range.” This was the correct view to have 
taken Fm the introduction of iron-coated ships; since that we 
have no choice, as no other guns will be completely effective against 
iron plates, if against other ships either. 

Imperfect sphericity, another cause of error in round shot, may be 
removed in working scrap-iron into wrought-iron shot, made 
requisite by the introduction of iron-plated ships ; a nearer approach 
to homogeneity will at the same time be made, while the expense of 
such will still be far below the cost of any of the elongated shot. 

Since this paper was written I have seen a pamphlet on this 
subject, in which the value of smooth-bore guns and improved shot 
are set forth. It is by Mr. M. Scott, C.E., and shows the turn which 
the public mind is taking. 

To the extent that we have adopted rifle guns, to the exclusion of 
smooth-bores, for the navy, we have given up the substantial 
advantages of low trajectories, straight ricochet, smashing force, 
simplicity, and economy, for the very occasional advantages of long 
range. ‘Therefore, for efficiency no less than for economy, we must 
revert to the smooth-bore in principle, and invest talent and money 
to develope its merits. 

But rifle guns and elongated shells, especially of small and medium 
calibre, have decided advantages, because of the greater quantity of 
powder these shells are capable of containing, and long range is 
also sometimes very important for the support of troops and for 
breaching purposes; we should therefore ps sweden if possible, to 
combine the advantages of the round-shot with those of the elongated 
in one description of gun; but even for the simplicity which this 
would bring with it no sacrifice of initial velocity is admissible. 
So that, unless a mode of rifling can be found that will not involve 
undue windage, we must have both descriptions of gun in numbers 
proportionate to the relative importance of each: little windage, 
then, must be the ruling qualification in the selection. Such is that 
proposed by Captain Scott, R.N., such is that used by the French in 
their rifled gun that admits of the use of round balls. It should bea 
muzzle-loader, simple of construction, strong, and as little liable to 
get out of order as possible; for neither ships nor fleets can take 
factories to sea with them. 

This would exclude all multigrooves, or those with a sharp- 
edged rifling, which would be destroyed by the passage of round 
shot over the lands. 

Breech-loaders would also be excluded, for they would be too 
weak in the breech to stand the high charges necessary, and they 
are dangerous; their greater weakness will be seen by a glance at 
Fig. 2, which represents the Armstrong breech-loader, in 
contrast with Plate 1. Fig. 1, which represents a 200-pounder gun 
of Captain Blakely. Thus, in Fig. 2, the entering the cartridge, &c., 
from behind, entails a bad form of chamber; the squareness of the 
end of which, in Sir William Armstrong’s gun, is a proved cause 
of weakness, as is evident from a comparison of that shown in 
Fig. 3, which is a form known to add to the endurance of the gun. 
The hoies for breech-screw and breech-piece further greatly im- 
pair its strength; indeed it seems impossible, with so many parts 
subject to the action of highly elastic gases, that a gun thus con- 
structed could be otherwise than weak, and extremely liable to 
injury. 

The coils are shrunk on hot; the metal, of course, contracts in 
every direction, consequently the joints open; it were impossible 
they should be close; the wy re pieces at the joints indicate 
the knowledge of this defect. All these are points of weakness, and 
the whole of the great vibration which takes place every time the 
gun is fired must be thrown in turn on these se parts, and not 
distributed owing to the continuity being broken, which must lead 
early to the disintegration of the gun. 

The maximum initial velocity being of necessity the primary 
@onsideration, when the smallest increments of time involve the 

jhole question of hitting or not, and always diminish the chance 
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of doing so, lead-coated shot cannot be safely used, nor those either 
where lead is expanded or compressed into grooves, for the charges 
required to give high velocities would certainly force these missiles 
through the gun without their taking the rifling, causing them to 
strip; and to use hardened lead on the common principle with 
high charges, would inevitably prove fatal to the bore; the lia- 
bility of leaden missiles to become out of shape by falls would, when 
it occurred, as is too probable on board ship, increase much the 
difficulty of loading from the muzzle, and also the danger of bursting 
the gun. 

High charges also would crush up compound shell, and damage 
the bore near the chamber even more than is the case now, which 
is so much so in the expanding rifle projectiles that the grooving 
at the seat of the projectile is after a time obliterated. The un- 
certainty and danger of these is such that it becomes a question 
whether, even for special though unfrequent service, they should 
be used on board ship. 

Tt has been set forth as a merit that such guns are economical 
because of the small quantity of powder required for them, covering 
up the fact that the sum saved in powder is more than doubled in 
the cost of the shot. 








APPROXIMATE PRICES OF ARMSTRONG AND SMOOTH- 

BORE SHOT. 

Descrip- | | Cost of 

tion of | Charge. a Total. 

cated Shot. | Powder. 

Ibs. s. J. s. d s 4d, 

Armstrong .. «2 «» | 110 |; 14 17 0 9 4 26 4 
Smooth bore .. .. .. | 68 16 30 ]10 8 ,13 8 
Armstrong : - 40 5 8 0 3 4 ll 4 
Smooth bore .. .. «. | 32 ; 10 1 5 68 8 1 


It cannot be economy to sacrifice efficiency, and such guns are 
valueless against iron plates. 

The Whitworth gun, though giving satisfactory results'with lon 
ranges, under circumstances seldom or never occurring on 
ship, is still open to many serious objections. 

The angles of its missile in the process of rotation, press against 
the inner surface of the gun, and cut into it, tending to rip it up. 

Lastly, it is unsuitable for round shot, as the angles, as may be 
observed from Fig. 6 b, would necessarily entail a great loss of 
power by the escape of gas; the shot also would be proportionately 
small for the same reason. 

The Lancaster oval, Fig. 6 a, would be very dangerous with large 
charges, and it also is unsuitable for round shot; the loss of power 
> the escape of gas would be very great, but a more serious 
objection is that the use of round shot and high charges would 
destroy the gun very shortly. 

Without enumerating all the rifle guns it appears to me that the 
claim to superiority lies with the three-grooved guns, the others 


‘being thrown out by the large portion of the bore that is cut away 


by many grooves, or by wide grooves, entailed weakness and undue 
windage. 

Figs. 6 and 7 represent sections of different rifle guns drawn to 
scale; a round ball is placed in the bore, and shows the amount of 
windage that the use of such would entail in each kind respectively 
very great in Lancaster's and Whitworth’s, and least in that of 
Captain Scott. Captain Blakely has abandoned his, and has adopted 
that of Captain Scott in the guns he has made for foreign govern- 
ments. Plate il. Fig. 18 shows the effect even more distinctly. 
Suppose the rectangle a to represent the whole of the inner circle of 
the cylinder of the gun, then the smaller rectangles b, ¢, d, e, 7; g, h, 
represent the quantities of this circle required to be left untouched 
in rifling, according to the respective plans named. 

The total amount of windage occasioned by the different systems 
of rifling, when the present round shot are fired, is given in table H. 


TABLE H. 
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6375 
Diameter of round shot .. .. .. «+ oo 08 ee oe 6177 
Windage so 06 86 66 Se ce 0c op ce 60 0 “198 





Area of bore. | Area of round shot. | Area of Windage. 





Original bore.. 31°92 29-97 | 1°95 
SN Gy a ad 32°94 ct | 2°27 
Britten’s.. .. «. 82°55 a | 2°58 
Armstrong's shunt 32°97 - } 3-00 
Jeffrey's .. .. « 83°07 Ped | 3°10 
Lynall Thomas’s .. | 33°34 - 3°37 

hitworth’s .. .. | 34°62 i 4°65 
Lancaster’s .. | 34°73 | 4°76 


The above results have been obtained by measurement from the guns. _ 





There are three guns with three grooves—the Shunt, by Sir 





William Armstrong ;* the French gun ; and that of Captain Scott 
of the Navy. (Fig. 8.) 

In the shunt gun the grooves are double, with sharp edges 
(Fig. 9); the rotatory motion of the shot is produced by 
zinc ribs, which run in the grooves—slack going in to facilitate 
loading, tight coming out. For greater accuracy the rifling 
diminishes in diameter towards the muzzle, to nip the ribs (Fig. 10); 
this necessarily increases the tension on the gun, to which it must 
prematurely yield; also, there cannot fail to be uncertainty from 
unequal yielding of the zinc, and a great danger that, with high 
charges, the ribs would strip off. The missiles would be delicate 
for the rough usage of ship service, and the feeling that shot might 
strip would have a very bad moral effect. The bearing side of the 
groove of the French gun (see Fig. 8 A) is not unlike that of (ap- 
tain Scott's (Fig. 8 g); the preference is due, however, to the latter, 
as the direction of the friction is less injurious to the gun. 

Again, the rotatory motion of the French missile is produced by 
studs of soft metal, which are liabie to injury, and would certainly 
fail under the pressure of high charges, and when bent are liable to 
burst the gun. 

The rotation of Captain Scott's shot is obtained by ribs cast on 
the shot; they are simple, strong, little liable to injury, and cannot 
fail ; better to steady and direct the shot, and give greater accuracy 
than studs. The ion of these ribs are softened off by a coating 
of zinc, giving them any advantage that may belong to soft metal, 
without the disadvantage. 

g, Fig. 8, represents the shoulder of Captain Scott's; the friction, 
which is in the direction of the circle, bears against it, whereas, 
owing to the nipping of the shunt, the pressure is directly outwards, 
tending to burst the gun ¢, Fig. 8. If there is no friction there is 
no directing power. 

No doubt round shot might be fired from these three guns, as also 
that of Mr. B. Britten, and, indeed, others; but the loss from wind- 
age through the many or deep grooves would prevent round shot 
attaining a sufficiently high velocity. The many grooves and the 
wide grooves impair the strength of the gun, while the narrow 
lands would soon be eaten through by the friction (d, e, 7, Fig. 7). 

Nor can the evil be remedied, for with increase of powder the 
grooves must be deepened, or the soft metal will strip or ride over 
the lands without taking the rifling. By the system proposed by 
Captain Scott, of having strong iron wings, as it were, lubricated by 
a soft metal, great initial velocity for a rifle may be obtained; the 
mode of rifling being least injurious to the strength of the gun. 
His missile being also the strongest, simplest, cheapest, and least 
liable to injury, possesses the strongest claim to be adopted as the 
naval pattern ad a rifle gun. 

I might have gone into many details interesting and important in 
their degree, but unimportant till the question of principle was de- 
cided. ‘To that I have endeavoured to confine myself, and I feel 
sure the discussion were better thus confined, I have satisfied my- 
self, and can only wish I may have satistied my audience, that with 
round shot (perhaps it may be with smooth-bore guns) alone shall 
we be able easily, safely, and economically to obtain that velocity of 
flight over short ranges that shall be effective against iron-plated 
ships; and that the long-range guns are of more limited value for 
military purposes generally than has of late been supposed; and, as 
they are of still less value for naval purposes, it will be matter of 
grave surprise that so much has been spent in producing guns so 
deficient in the prime qualifications for good naval guns, viz., Ist, 
Great initial velocity, no great part of which must be sacrificed to 
the rifling; 2ndly, Simplicity of construction in gun and in all its 
appointments; 3rdly, Muzzle-loading, for safety with high charges, 
4thly, Mode of rifling to be strong, simple, and least injurious to 
the gun, or easily injured by round shot, or by any other cause, 
such as leading, constantly in operation ; Sthly, Missiles to be simple, 
strong, and least liable to injury. 

It is due to Captain Scott to say that thirteen months since he 
strongly insisted in this place on the value of rifled guus that would 
admit of the use of round shot, and that every experiment in that 
direction establishes more and more the correctness of the views he 
then stated. The 7imes, in a recent number, gives 3in. and 3}in, as 
the penetration of a 68-pounder with 20]b. and 241b. of powder; 
the probability is that the windage of that gun was °198--far too 
great ; that of Horsfall's gun is only 080—°060 would be sufficient; 
a reduction to half 198 would produce nearly, if not quite double 
the effect reported. The cast iron guns in their present condition 
would hardly stand the high tension, but hooping them would be a 
rapid, effective, and economical way of using up our present stores, 
and of obtaining an early supply of guns. The propriety of 
ordering more cast iron guns is doubtful. 

A question here arises as to the construction of the guns. We 
have seen what danger and weakness arose from violating the law 
of homogeneity in the breech-loaders; this may not be repeated 
without grave responsibility, and as we must have high charges at 
all costs, with increased tension, it seems the undue application of 
the coil system as in use will have to be modified, if not abandoned, 
for forging in whole, or to a greater extent; the forged guns would 
stand the blow of a shot vastly better than a coil gun. And there- 
fore it is an important consideration as to whether it is worth pay- 
ing £650, the price of a a for what at £300 or £350 
would suit our purpose equally well on most points, and better on 
this important one. 

As a practical illustration of how the two systems of coils and 
forging might be combined with advantage I may suggest the 
following, the result of conversation with practical men :— 

The internal tube reaching to the muzzle should be forged in one 
piece, closed at the breech, of iron approaching to the character of 
steel, and wrought on a mandril, hollow; breech-piece, including 
the trunnions, should then be brought over; lastly, over the 
chamber there should be a coil, to give more tensile strength to 
resist the effect of explosion. 


The question is one of great national importance, both in an 
effective, an economic, and commercial poiat of view, so great as to 
justify us in calling on those gentlemen who have displayed so 
much talent in working out their respective plans to look at the 
question less from a personal and more from a national point of 
view, and agree to differ as to the respective merits of their respec- 
tive plans, and, while differing, agree to join in producing the gun 
best suited to serve their country's interest. 





* Sir William Armstrong: You have no correct section of the shunt 
principle there ?—Captain Fishbourne; Mr. Vavasseur kindly measured all 
the guns, and drew themfor me. He will establish the correctness of his 
measurements.—Sir William Armstrong: He cannot. There are no 
measurements given.—Captain Fishbourne : The measurements are given 
in table H.—Sir William Armstrong : Then in the diagrams you are show- 
ing there is a far larger space in the grooves than actually exists. 





Perroteum.—A bill has been introduced in the House of Com- 
mons, and passed through committee, for the safe keeping of petro- 
leum, and which is to include any product that gives off an iuflam- 
mable vapour at a temperature of less than 100 degrees of Fahrenheit. 
Vessels bringing it into port are to conform to any harbour regula- 
tions that may be made respecting it, under a penalty of £20; and 
not more than 25 gallons is to be kept within 100 yards of a dwelling- 
house or warehouse, except under special license from the municipal 
or other authorities of the place. Persons contravening this 

rovision will render themselves liable to a say A of £20 a day. 
tis also to be provided that petroleum may be searched for in the 
same manner and under the same warrants as gunpowder, 

Nava. Gossir.—The Prince Consort, 51—4,045 tons burthen an d 
1,000-borse power nominal—has been launched at Pembroke Dock- 
yard in the presence of Prince Alfred.—An interesting trial has 
taken place at Portsmouth of a plan patented by Captain Warren, 
R.N., for steering ships under steam by an auxiliary rudder placed 
in the vessel's bow.—The Admiralty have decided upon giving 


Mr. Reed permission to try his scheme of semi-iron-plating on th 
Favourite, a fine corvette of 1,857 tons, and which was original | 
intended to mount 22 guns. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


Correspondents.) 


TURBINE WATER WHEELS. 


Sim,—I have to request that you will please to allow me space 
for a few brief remarks in reply to statements which have appeared 
in articles in several numbers of your journal in July and August 
of last year, and in the number for the 6th of the present month, 
bearing on the merits of my Patent Vortex Turbines, as compared 
with other kinds of turbines. 

The unfavourable opinion you have published of my wheels, it 
appears to me, rests on two principal grounds; and I shall therefore 
confine my remarks to these two, because I believe that if, on these 
points, I shall succeed in correcting your views, and those of any of 
your readers who may have been influenced by their publication, 
the merits of my wheels will come to be seen in a very different 
light from that in which they have been placed in your journal. 

Firstly,—Your whole treatment of the subject is essentially based 
on the supposition that the principle of the inward flow in the vortex 
turbine involves a loss of power. 

You say (June 6, 1862, page 338) “ All wheels in motion must 
generate a corresponding amount of centrifugal force. In the outward 
flow wheel this force tends to accelerate the outward flow of the 
water, and the reaction due to this effort is taken up in the wheel. 
We do not mean that there is any positive gain, as the reaction 
from centrifugal force can never exceed the effort expended in 
generating it. But with respect to the inward flow, the centrifugal 
force is not only first produced with the same expenditure of effort, 
but, when produced, it is actually expended in pro tanto, forcing 
back the influent water. Thus there is unquestionably a double 
loss of power.” Now I beg to assure you and your readers, and 
without hesitation I stake my professional reputation on this 
assurance, that the view you have here adopted is totally fallacious. 
Centrifugal force can neither generate nor destroy mechanical power. 
For the destruction of power, or more strictly speaking for its dissi- 
pation as heat, friction either of solids or fluids, or bending, or com- 
pression, or extension of imperfectly elastic bodies, or the production 
of electric or thermal currents in matter resisting them, by its im- 
perfect conducting power, or some equivalent action is requisite. 

The following illustration will suffice, in an easily intelligible way, 
to prove the fundamental principle which has been impugned, and 
which | have to maintain :— 

Suppose a smooth bar (which may be one spoke of a fly wheel) 
to radiate horizontally from a vertical revolving axle, and to carry 
a weight capable of sliding outwards or inwards along it. Let the 
weight be held in against its own centrifugal foree by a cord pass- 
ing round a pulley at the centre, and going off axially, and so 
arranged that at pleasure the weight can be drawn inwards by the 
cord to the centre, or allowed to fly out to the outer end of the 
radiating bar. Let these motions be conceived as being free from 
friction. If we commence with the weight placed at the outer end 
of the bar, and suppose the axle and the bar with the weight to be 
in a state of rapid revolution, the weight will possess in its vis viva 
a certain amount of mechanical work, which is its energy of motion. 
Also, ‘et the shaft be supposed to be constrained, by connection with 
machinery or otherwise, to revolve with atolerably uniform motion, 
If we now, by the hand, draw the cord, and so pull the weight 
along the bar in to the centre, and consider what has happened, we 
shall observe that, first, the weight has been deprived of its original 
energy of motion, as it is now located at the centre, where, practi- 

cally speaking, we may say its motion is nothing ; and, second, a 
very considerable amount of mechanical work has been given out 
by the hand to the weight in pulling it against its centrifugal force. 
Yet, when at the centre, the weight possesses neither one or other 
of these two amounts of mechanical work, as it is practically at 
rest. Where, then, have they gone? They have not disappeared 
in friction, for the apparatus is supposed free from that cause of 
loss. The answer is that they have been both given out to the 
spoke, and applied by it in impelling the shaft and any machi- 
nery with which it may be in connection. Demonstrations in 
mathematical terms of this could readily be given, but [ think all 
such would be needless at present, as every person at all conversant 
with mechanical science must be already fully aware that in any 
system of axles, levers, pulleys, fly wheels, or the like, conceived 
as acting without friction or other resistances, any power intro- 
duced at one part, and not stored in the system must be given out 
at some other part. Now, in the case before us the work in question 
is not stored; and, except at the shaft, there is no place where the 
work can be given out, and so it must be given out there. 

The principle here stated is in fact merely a particular case of 
the following well-known general principle in dynamics:—If a 
small body (which may be regarded as a material point) be in motion, 
and if any point of its whole course be taken as the commencement 
of the course to be considered, its velocity at that point being 
regarded as an initial velocity, and if then it move on subject to 
any forces whatever (which may be varying in their amounts and 
in their directions), and if the course (which may be any curve as 
determined by the applied forces) be divided into an infinite number 
of infinitely small elements so that the forces acting during the 
motion over any one element may be regarded as constant; then if 
for all these clements we take the sum of the products obtained by 
multiplying every force yielded to during the passage along each 
elemeut by the distance in its own direction through which it is 
yielded to; and if for all the elements we take the sum of the 
products obtained by multiplying every force overcome during the 
passage along each element by the distance in its own direction 
through which it isovercome, the former sum (which may be expressed 
as © /'s) will be the whole amount of work communicated to the muss 
by the forces yielded to, and the latter sum (which may be denoted 
by 2's!) will be the whole amount given out by it to the forces 
overcome, Then, if to the initial energy of motion of the mass we 
add the former of those sums, and from the result we deduct the 
final energy of motion remaining in the mass, the remainder must 
be the latter of those sums, namely, the work given out; but if 
the forces be such as to bring the mass finally to rest, then the 
latter must be equal to the result obtained by adding the former to 
the initial energy. Or, as the same may be more briefly expressed, 
if m be the mass and ¢, its initial velocity, und v, its tinal velocity ; 
its initial energy of motion will be } m ¢,* and ‘its final energy of 
motion will be 4m v,?; and then we have the general condition that 
a. 














pmm? +2 fs—tnerZ= x, 
and if the final velocity rv, be nothing, that is, if the mass be brought 
to rest at the end of its course this becomes 

tmoe2+ Tfs= zfs! 
which implies that the work given out in the case of the body being 
brought to rest in the end will be equal to the initial energy of 
motion, together with all that has been since introduced. 
Secondly,—The remaining ground, to which | feel bound to 
advert, of your comparatively unfavourable opinion of my wheels, 
consists in your having given credit to allegations of such high 
performances of other turbines as to leave no room whatever for 
superiority in mine, nor for the attainment of any considerable 
seeming improvement in results unless on the part of those whose 
experiments may indicate more than an efticiency of cent. per cent. 
Although, confident of my turbine being greatly superior in effi- 
ciency to others of which you have published with credit efficiencies 
of 8 to 90 per cent. or more, | make no attempt to compete, by 
similar assertions as to mine, with the makers or designers of those 
wheels. When some time ago I found in the elaborate, and in many 
respects valuable quarto volume of Mr. Francis on “ Lowell Hy- 
draulic Experiments,” statements to the effect that an efficiency of 
88 per cent. had been realised by a turbine in the investigation of 
the performance of which he had himself been concerned, I felt 
certainly astonished, because from the whole tenor of his accounts 
of his experiments on the gauging of water and on turbines it a 
sary that he had every possible facility, and also that he had the 
Jide wish to arrive at true results. “All this, however, did not 
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convince me that the per centage stated had been actually realised 
by the wheel to which it was attributed; and I had a lurking doubt 
that there must be a mistake somewhere in the experiments. I could 
do nothing, however, to check and to verify or disprove the experi- 
ments alleged in his book, but had merely to proceed with my own 
wheel, fully persuaded as I was of itsadvantages. It would scarcely 
be possible, however, now to have any stronger confirmation of 
these doubts than is presented by the following extract from your 
article on turbines in Tue Enotneer of August 9, 1861, page 73, 
referring to transactions subsequent to those published in Mr. 
Francis’s book :— 

“Upon terms similar to those which he made with the Appleton 
Manufacturing Company, Mr. Boyden obtained several other con- 
tracts for the erection of turbine water wheels. Under one of these 
contracts with a cotton manufacturing company at Lawrence, 
Massachusetts, he claimed, in 1856, an efficiency for a pair of 
8ft. 9in. turbines of no less than 96 per cent. His claim was dis- 
puted upon its face, and, on commencing an action, the judge 
before whom it was brought sensibly enough admitted that it was 
no case for ajury, and that it could only be properly settled by 
arbitration. By agreement, therefore, between Mr. Boyden and the 
proprietors of the Atlantic Cotton Mills, the experiments were re- 
peated and tke results placed in the hands of three arbitrators—one 
an engineer, Mr. James LB. Francis ; one a mathematician, a pro- 
fessor of mathematics at Harvard University, Cambridge, near 
Boston, U.S.; and the other a barrister of Boston. The data were 
gone over at great length, and an award was finally made in Mr. 
Boyden’s favour. The data upon which the power and discharge of 
the wheel were respectively calculated had been taken by a nume- 
rous staff of observers, each charged with the duty of recording a 
single class of observations, the observers having been sworn also 
before the arbitrators. The conditions under which the observa- 
tions were made were much the same as in previous experiments 
upon the power of turbines at Lowell and Lawrence, and unless 
the grossest collusion was practised, which was next to impossible, 
the ascertained efficiency could have been but very little, if at allin 
excess.” Now I say without hesitation that, in this award as here 
described of the three arbitrators on an engineering question, unless 
the mathematician and the barrister decided it in spite of opposition 
from the engineer, and unless he has taken due means to clear himself 
from the imputation of having been a party to the publication of 
96 per cent. as a fair and true estimate or finding of the performance 
of any turbine, Mr. Francis has forfeited his professional credit. 





There is not even room for the mild judgment that he 
could have been deceived into believing in a performance 


of 96 per cent. He understands the science of hydraulics 
too well to have possibly been deceived into that supposition. 
It is a great public evil that any such false data tending to influence 
people on other occasions should be put forward and supported by 
an authoritative name. With reference to the allegation of 96 per 
cent. of the power of a fall of water being realisal!e as mechanical 
work by a turbine wheel, I would just ask you ai: your readers to 
reflect whether you would trust that much more than that amount 
would even be imparted as energy of motion to a jet of water issuing 
from a circular orifice of the best possible form, sud then to consider 
the confined central space in which the water of an outward flow 
turbine has to receive its jet-like motion, the rapid turn which it has 
to make round the edge of the annular sluice ; the numerous edges 
of guide blades, more or less blunt, past which the various issuing 
streams have to flow before uniting, and in the wake of which a 
considerable amount of their power must be consumed in eddying 
motions; and then farther to consider the numerous other sources of 
loss, more or less important, but all of them together amounting to 
something very considerable, which are inseparably connected with 
the transmission of the energy, or rather of a portion of it, from the 
jets of water to the wheel. 
This is all L shall now say. The suggestions I have offered are 
sufficient to remove from the minds of any persons conversant with 
hydraulic science, and I hope from the minds of most of your 
readers, the impression against my wheels which the several articles 
referred to in Tue Enaineer are calculated to produce; and I hope 
they will modify essentially the opinion you have, as I consider, too 

hastily adopted and announced. James THOMSON, 
Professor of Civil Engineering, 

Queen’s College, Belfast. 
2, Donegall-square West, Belfast, June 27th, 1862. 





CARBONIC OXIDE AND NITROGEN. 


Sir,—Since the publication of my communication in Tue 
Exarneer of the 13th inst., 1 got a piece of glass tube, 3in. long 
and }in. diameter, filled with CO, the tube being stopped at both 
ends with stoppers of cork, each stopper having a copper wire 
through it, and the tube being made perfectly air-tight at the stoppers 
by means of wax. ‘The poiuts of the copper wires inside the tubes 
approached each other to about half aninch. The wires were then 
connected with those of a galvanic battery havingjtwo copper plates 
and one zine plate, of the dimensions of 12in. by 10in., and after 
it had been allowed to operate on the oxide for about thirty-six 
hours, one of the stoppers of the tube was taken out, and a light 
was applied to the oxide, but the oxide did not burn. 

The same tube was again filled with CO, and stopped as before. 
Another tube of the same size was also filled with CO. The oxide 
in the former tube was again subjected to the action of the battery 


for about twelve hours, and one of the stoppers having been taken | 


out, and a light applied to the oxide, it again did not burn. One of 
the stoppers was then taken out of the other tube--the oxide in 
which had not been subjected to the action of the battery—and a 
light having been applied to the oxide, it inflamed with the blue 
colour peculiar to its combustion. 

It thus appears to be demonstrated beyond all doubt that when CO 
is subjected to the action of electricity it ceases to be inflammable — 
in other words, it loses its well-known power to combine with 
oxygen in the proportion to form carbonic acid. It may here be 
remarked that this result was predicted in my former communica- 
tions on the subject—the prediction being based on both electrical 
and chemical grounds. In the most restricted view that can pos- 
sibly be taken of the matter this is a truly remarkable—a most 
interesting discovery; but its remarkable and interesting nature is 
incaleulably enhanced when viewed in connection with the theory 
that CO and N are the same substance in different states, as proved 
by the sameness of their atomic number, of their combining volume 
and specific gravity, and by the general sameness of their action— 
both gases being admittedly neutral, the only difference being that 
N is more neutral (that is, more inert, the two words meaning the 
same thing) than what CO is. In opposition to this theory it was 
maintained that CO was inflammable while N was not. But, as pre- 
dicted on general grounds, it is now proven experimentally that 
when CO is electrised it loses its inflammability —becoming, in this 
respect, equally neutra!, equally inert, and altogether identical with 
N itself; and the objection, so striking and strong looking to the 
superficial observer, vanishes, and the conclusion that N and CO are 
identical is corroborated in the most decisive manner. 

The rationale of the action of electricity on CO and its results 
seem to be as follows:—The atoms of the carbon and the oxygen 
being united or compacted together more closely by such action they 
adhere more tenaciously to each other; and thus they neither act 
upon matter external to them, nor are acted upon by such matter so 
easily as before. Hence the greater inertness, indifference, neutra- 
lity, or whatever other name may be given to it, evinced by CO 
when electrised in its action on other bodies, as compared with the 
action of CO when not electrised. 

As we have thus seen that CO, when electrised, becomes so inert 
in its chemical action as to be no longer convertible into carbonic 
acid—hitherto its most distinguishing characteristic—it may, with 
the utmost reason, be inferred that, when so electrised, a similar 
inertness will be found to exist with reference to its poisonous 
action also—the phrase “poisonous action” being only a special 









name for chemical action upon the blood when that action is fole 











lowed by the death of the individual whose blood is so acted upon. 
But though the fatal result is most striking there is nothing special, 
peculiar, or apart in the action causing it, it being neither more nor 
less than common chemical action. There is strong reason for 
believing that the poisonous action of CO springs from the same 
cause as its combustible action, namely, from its convertibility into 
carbonic acid; and, if that be the case, it follows that when CO, by 
its electrisation, can no Jonger be converted into the acid, not only 
does its combustible power cease, as has been seen, but its poisonous 
power must cease also. To put the point of the cessation of its 
poisonous ph beyond all doubt it will be necessary that a greater 
quantity of CO should be electrised than I have yet had the means 
of doing, but I hope speedily to be able to overtake its accomplish- 
ment as well as the accomplishment of other instructive experi- 
ment in connection with the matter. As it is, if my observation 
of the experiments already made, and above related, has been cor- 
rect—and of this I have no doubt, nor have those kind friends who 
witnessed them along with myself—then, most assuredly, it would 
be difficult to over-estimate their importance, or to limit the view 
which they open up. 

Edinburgh, 30th June, 1862. Hi. K. 





THE ARMSTRONG GUN, 

Sir,—I saw an article in the Times, about a fortnight ago, highly 
commending a new breech-loading gun, by Sir Wm. Armstrong, in 
the Exhibition. If the writer of this article had cast his eyes to- 
wards the Italian court he would have there seen a breech-loading 
gun on the same principle, which was made so far back as 1846, and 
is said to have done great service. This gun is named the “ Cavalli 
gun,” but for some unexplained cause is not in the official catalogue, 
neither is the name of the exhibitor appended to the gun. ‘The only 
difference between the breech-loading pieces of the two guns is, 
that the “ Cavalli gun” has but one slot-wedge to close the breech 
opening, while that by Sir W. Armstrong has two such wedges. 
If you have not already observed the similarity of those guns it 
may be worth your examining them, and raising your voice once more 
against such wholesale and unacknowledged application of other 
people’s inventions, as has been practised. 

In the same article of the Times the writer says that if Sir W. 
Armstrong had done nothing whatever in inventing guns, that which 
he hasdone iu producing the segmental shell is sufficient for the pub- 
lic for all that the public has done for him (the exact words in the article 
I do not remember). Now, sir, this is coming it rather too strong, 
after the challenge I gave as to the invention of this, the destruc- 
tive properties of the shell, and the silence which so long after- 
wards prevailed. I am consequently induced, in calling attention 
to the false position in which the respective guns are placed, to say 
that Sir William Armstrong’s merit for inventing the segmental 
principle of the shell is equally misplaced. He only applied the 
principle after I had recommended it to him through his 
agent, Mr. Greydon, who had all the particulars of it given to him 
by myself, and I repeat my former challenge. It may be said, 


“Why talk now about your invention of the segmental 
principle of the shell?” or, “Why is it not exhibited ?” 


To this I say that I am not a manufacturer of shells, and, if I were to 
make them I don’t expect to be patronised by the War Office, which, 
at my first (January, 1855) proposal of the principle, pronounced it 
“complicated ;” but, on my having some made and burst, said that 
“the principle had not been lost sight of, and would be useful.” 
Surely it is not only unfair to the first inventor, but also a waste of 
the public money to heap so much of it in reward on individuals 
who ouly produce principles at second-hand. 

In conclusion allow me to say that I shall be very much deceived 
if another part of the Cavalli gun has not to be imitated, viz., that 
of greater strength to the breech, immediately above and below the 
slot wedge. Any person with the slightest mechanical knowledge 
will at once see that Sir W. Armstrong’s new breech-loader is 
exceedingly weak at this point, and must be very dangerous to the 
gunners. I trust you will favour me with a little space in your 
valuable paper for these remarks. Wu. Benson. 

July 3rd, 1862. —— 
LOCOMOTIVE TRACTION, 

Sir,— The subject of locomotives and steep gradients having been 
frequently under consideration in recent numbers of your journal, the 
following particulars of a small engine lately constructed by Messrs. 
Hawthorns and Co., of Leith, for Mr. Gray, Leavenseat Lime Works, 
near Whitburn, N.B., may not be uninteresting to your readers. 

The engine has cylinders 8in. diameter, stroke 1din. ; four wheels, 
27in. diameter and coupled, and the total weight in working trim is 
about seven tons, 

The road is a tramway of 32in. gauge, with gradients varying 
from 1 in 40 to 1 in 12, the latter being 300 yards in length, and up 
this incline the engine will take a load of seven tons at a speed of 
eight to ten miles per hour, or 24 tons on 1 in 40 at same rate. 

Edinburgh, Ist July, 1862. N 


THE NAVAL ENGINEERS. 

Sir,—I beg to thank your correspondent “ R. N.” for pointing out 
an error in my letter of the 6th. I became aware of it, however, 
before I read “ R. N.’s” communication, and I am now convinced 
that if I had at once written “some ” instead of “a great number,” 
and “many ” instead of “ nearly all,” it would have been nearer the 
truth; but, while acknowledging to these extravagances, | must 
remind “ R, N.” that I have constantly referred to two descriptions 
of engineers all through my letter. There are other, and, in my 
opinion now, inadvertent statements equally great. ‘To say that it 
is free from imperfections would be to say what can be said of no 
one’s productions. I think “ R. N.” winds up his first paragraph by, 
jumping to a conclusion on insufficient grounds. Harriet Beecher 
Stowe wrote a description of negro life in the slave states of America 
—not without inaccuracies, but undoubtedly the best descriptive 
work that ever was written, yet the authoress was not an escaped 
slave: that lady had never even been in the slave states. 

Probably I have net been sufficiently explicit, or “ R. N.” would 
not infer that I denounce all who are not mechanical engineers by a 
phrase which he has distilled from my letter, and turned into a 
quotation which, it is unnecessary here to repeat, such a term it 
certainly was not my intention to convey. The “cap” evidently 
has not fitted *R.N.” I beg to say that it was not intended for the 
class to which his letter seems to disclose him to belong; and I trust 
he or any other gentleman, who may have been pinched in putting 


on the wrong hat by mistake, will accept my apology for 
not more carefully expressing myself, and while admitting 


there are some chief engineers of great mechanical ability, who are 
equally noted for the unenviable quality sufficiently referred to, I 
will go further and point to many who are not mechanical engi- 
neers, but who are gentlemen in the strictest sense of high attain- 
ments, with whom I have ever associated with profit, and from 
whom even the most learned might gain improvement. 

With your permission I will correct one more statement in the 
long letter you did me the honour to insert. It would not be honest 
to “send ashore” all who are unable to pass “a proper theoretical 
and practical examination ;” the better course would, | submit, be to 
form the new class of “ engineers ” as I have suggested, open to all 
comers, and let all those who are unable to pass the proper exami- 
nation remain in their present class until they are able. 

I am not surprised to find that a feeling exists that a thorough 
reconstruction of the engineer department of the navy is inevitable. 
I appreciate the compliment passed upon my letter, coming from 
whence it does, and I hope that those who have the ability will no 
longer regard with coolness the deterioration of the very life-blood 
of our national existence. Cc 

14, Belgrave-street, Eaton-square, S.W., r 

June 30th, 1862. 


MARINE GOVERNORS, 
Sm,—In answer to Messrs. Miller and Knill’s letter in your 
ublication of 27th June, I beg the favour of your inserting the 
ollowing remarks. 
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In the first place, I have a great distaste for anything like personal 
abuse, therefore I cannot follow their example in that line, but must 
remind them of the old adage, “that in order to be respected they 
must respect themselves.” 

Not wishing to take up your valuable space with an interminable 
newspaper squabble, I beg to peed that those gentlemen who 
hold opposite opinions to myself on the theory of marine governors 
should come prepared to go fully into the question at the discussion 
of my paper, which will take place on the first Monday in September, 
as all that I have said goes for as much as it is worth, without it can 
stand open argument before a practical assemblage. 

I am, however, sorry that so much feeling should be exhibited 
upon a subject that I merely introduced for the information of the 
society of which I have the honour of being a member, but as your 
correspondents have made a statement connected with Mr. Silver, a 
gentleman for whom I have the greatest respect, I do not consider 
that it ought to pass uncontradicted. They say :—‘“ It surely does 
not look well for Mr. Silver, nor do we consider that it is calculated 
to do him much benefit, that his agent is forced to use arguments so 
utterly false and contrary to facts and practice, in order to draw 
comparison between two governors favourable to his own.” To this 
I beg to say, that I deny that it was at the instance of Mr. Silver 
that I read the paper, on the contrary, it was entirely against his 
wish, and had he been consulted beforehand it would, perhaps, not 
have taken place. As far as I am concerned myself, I do not con- 
sider such ungentlemanly phrases worthy of an answer, but trust at 
the above-mentioned period to have the pleasure of convincing the 
members of the society and your correspondents of the correct- 
ness of my statements in respect to marine governors. 

27, Leadenhall-street, E.C. Lewis OLRIcK, 

Ist July, 1862. Member of Society of Engineers. 

Sir,—In Mr. Olrick’s paper upon “ Marine Governors,” in your 
last number, he makes a statement respecting my governor which is 
well calculated to mislead. He says that “any sudden start of the 
engine, will immediately shut the valve and thereby carry the studs 
to the furthest end of the groove. When once arrived there, it 
would require some contrivance or the other to place them in their 
first position and thereby open the valve again, but this is left out in 
this governor, and thus it will be seen that the inventor has left out 
one of the main points essential in governors, viz., always to main- 
tain two constantly opposing forces.” This description is incorrect, 
inasmuch as my governor will “ open the valve again,” and that 
without any such special contrivance as Mr. Olrick believes is 
necessary for that purpose, my governor possessing in itself without 
such contrivance the “ two constantly opposing forces” the main- 
tenance of which is “one of the main points essential in governors.” 
It is quite true that “ any sudden start of the engine will immediately 
shut the valve and thereby carry the studs to the furthest end of the 
groove,” but it is also true tlfat when the studs have there arrived, 
the momentum of the fly-wheel will return the studs to their original 
position, thereby reopening the valve. From a perusal of this paper 
upon Marine Governors I am certain that to no one will this be 
more evident, upon sound reflection, than to Mr. Olrick, the talented 
author. 

In conclusion I beg to say that I have fitted forty-five of these 
governcrs, and were they not perfect governors, ie., did they not 
reopen the valve after shutting it, I should, no doubt, soon be called 
upon to remove them in order that the more complicated apparatus 
having special contrivances for the purpose of reopening the valve 
should replace them. Tuomas Merton. 

26, Second Bernard Strasse, St. Pauli, Hamburgh, 

June 30th, 1862. 











Si,—Your impression of the 27th ult. contains a letter from 
Messrs. Miller and Knill, in which they charge the author of the 
paper on “ Marine Governors,” read a short time since before the 
Society of Engineers, with having exhibited a model of their 
governor which was not acorrect copy of their “ invention.” The 
model in question was examined by myself and other members of 
the society, and I found it in all respects perfectly similar to the 
models I bave seen exhibited by them; and it is also in accordance 
with that described in their specification. 

I am at a loss to see how the use of a fly-wheel without vanes on 
it can be considered an “invention,” when the results of practical 
use show, and prove them to be necessary where a fly-wheel is used 
in governors similarly constructed. The use of “stops,” to which 
the plug of the throttle valve may be connected is coeval with the 
invention of governors, and I think a few moments’ study of the 
excellent and practical paper of Mr. Olrick, with a short examination 
of the governor in question, will satisfactorily prove the total 
ignorance of the “ inventors” of the principles and requirements for 
a satisfactory marine governor. 

In order to test the question whether the fly-wheel without vanes 
is used by Messrs. Miller and Knill (and of which vanes they say 
they “do not see the necessity”) is favoured by any particular or 
unknown state of things which does not exist in the other case, I 
would suggest that one of these so-called “ inventions ” be attached 
to a stationary engine working under circumstances where the 
variation of the load is frequent and prolonged, and the results 
would quickly show what, it seems, is not seen at present. 

A Member or tHE Sociery or EnGmneers. 

London, July Ist, 1862. 


_ 


Sir,—In a paper on Marine Governors, published in THe ENGINEER 
of the 20th instant, and which was recently read by Mr. Olrick at 
the Society of Engineers, that gentleman gives, amongst other con- 
trivances employed for regulating the speed of steam engines, a 
description of Meriton’s marine governor. 

As I believe Mr. Olrick’s view of the nature and principle of this 
governor to be erroneous, I trust, that you will kindly permit me, 
through the medium of your columns, to define that Which he has 
wrongly conceived or left unobserved. 

Referring to the paper in question, its author states, that “any 
sudden start of the engine will immediately shut the valve, and 
thereby carry the studs to the furthest end of the groove. When 
once arrived there, it would require some contrivance or the other 
to replace them in their first position, and thereby open the valve 
again; but this is left out in this governor, and thus it will be seen 
that the inventor has left out oue of the main points essential in 
governors, viz., always to maintain two constantly opposing forces.” 

This governor certainly was designed so that any sudden start 
of the engines should immediately shut the valve; but it will also 
be evident that, in a correctly proportioned governor upon this 
principle, the motion of the fly-wheel would be also accelerated— 
the velocity of such motion being proportionate to the momentum 
of inertia of the wheel and the energy of the impulse imparted by 
the sudden start to the studs working in the spiral grooves. It is 
therefore evident that, as soon as the sudden start has been counter- 
balanced by shutting the throttle valve, which must immediately 
follow upon the studs being woved along the inclined grooves, the 
momentum of the wheel will exercise its force through the spiral 
grooves on the studs, and thus open the valve again; but not, as 
Mr. Olrick asserts, leave it closed unless acted upon by another and 
an independent force. 

The principle of this governor, indeed, is very simple; and its 
action can be explained in a few words. If the velocity of the 
engines be above the normal velocity, or increased to such, the studs 
will act upon the incline and shut the valve accordingly, the 
counteracting force being the inertia of the wheel. If, on the other 
hand, the velocity be below the normal velocity, or reduced to such, 
the incline will act upon the studs and open the valve accordingly, 
the counteracting torce being the momentum created and con- 
centrated in the wheel. This being well understood, it will be seen 
that there are two forces which act in opposite directions, and hence 
supply that condition which, as Mr. Olrick rightly observes, is an 
essential point in governors. As both these forces, which, although 
acting in different directions, are and must be of equal magnitude 





and origin, are dependent on the velocity with which the governor 
is driven, it is evident that the governing element is not absent. 

The action of the governor is entirely confined to the tendency to 
store and restore force and may be expressed in the following 
words, as given by Professor Rankine :— 

“ A body alternately accelerated and retarded, so as to be brought 
back to its original speed, performs work by means of its retardation 
exactly equal in amount to the potential energy exerted in producing 
its acceleration ; and that amount of energy may be considered as 
stored during the acceleration, and restored during the retardation.” 

Mr. Olrick’s remark respecting the absence of a counterbalance to 
the vis viva is likewise proved by the above to be erroneous, as the 
very balance to that force consists in the pressure on the incline and 
the force resulting therefrom. 

It is the nature of the screw which admits, in a simple way and 
without the intervention of much mechanism, of the application of 
this principle in practice. 

I may finally add that, apart from theory, I have been practically 
convinced of the accurate working of these governors by personal 
inspection, there being now more than forty of these contrivances 
actually in use to perfect satisfaction. 

I need not remark that, in order to render the governor effective, 
the diameter and the weight of the fly-wheel, and the angle of the 
incline, must bear correct proportions to the normal velocity, which 
are determined by the laws of deviating forces. 

London, 26th June, 1862. C. H. 





STEAM HAMMERS, 

Sir,—From the tenor of “ W. E. C.’s” letterin your paper of the 
27th it would almost appear that he wishes for himself the seat of 
judgment on what he terms the “steam hammer controversy ;” 
but it appears to me that he wishes to do so, not upon the evidence 
before him, but by the introduction of foreign matter in the first 
part of his comment, and, I think, somewhat of incongruity in the 
latter part. In the first part he speaks of the joiner and mason’s 
iron hammer and wooden mallet. Hitherto the “ controversy,” if I 
may use his term, has been confined to the hammering of iron or 
steel by the hammer striking the object direct, and not operating 
through a second medium — “the joiner or mason’s chisel ;” for 
“W. E. C.” cannot possibly mean that the joiner or mason strikes the 
timber or stone with their wooden mallet to convert it from the 
rough mass to its artificial form, and I am sure “ W. E. C.” would be 
a little surprised if he were told that either the joiner or mason had 
been using his wooden mallet, even with a chisel, to cut a piece of 
iron. He also refers to pile driving. Now, pile driving is generally 
done by blows and sometimes by a steam hammer; but in the con- 
troversy, in which I may be considered to have taken a part, pile 
driving has not formed any portion of it. {[ may, however, observe 
that in pile driving the object is, as it were, to drive the anvil upon 
which it strikes down into its foundation. But for a steam hammer 
working upon iron or steel upon the anvil, the object is to penetrate 
the mass of metal it is operating upon with the least possible effect 
upon the foundation. High velocity does that the same as when a 
cold shot is fired against the cold armour plated sides of a ship: the 
object is to penetrate through her iron skin before the inertia of 
the ship has been overcome, to get her to yield from it. The 
second part of “ W. E. C.’s” remarks, in which appears to me the in- 
congruity above referred to. 1 must give you his own words as the 
best way of explaining the matter. He says, “if self-acting 
apparatus to hammers is objectionable, why not effect this without 
any machinery, and be able to admit the steam above the hammer or 
not, and to work the valve by hand or otherwise?” Is not this 
by hand or otherwise; in plain English, by hand, or by machinery, or 
self-acting gear? This appears to me to be blowing hot and cold 
in the same breath. And he also continues by saying, “according 
to the practical experience of each operator and the material he has 
to work upon, and the speed, he ought to work at;” and finishes 
with a note of interrogation, as much as to say is it not so? I think we 
might find words to convey the meaning of “W. E. ©.” upon this 
matter more clearly than those he has chosen if we were to say 
“ why don’t you, each of you, do as you find it best to do, and say no 
more about it ;” and I supposethat is pretty near what it must end in. 

London, June 30th, 1862. Wa. Nayior. 


BOMBAY, BARODA, AND CENTRAL INDIA 
RAILWAY. 

Tue half-yearly meeting of this company was heid on Monday, 
at the offices, Liverpool-street; Mr. W. Hartridge in the chair. 

After the reading of the report the chairman, in moving its adop- 

tion, said he hoped that the shareholders concurred with the 
directors in the opinion that a long stride had been made since the 
last meeting towards a satisfactory completion of the undertaking. 
There had been many and unexpected difficulties to surmount, but 
he was glad to say that the majority of them had been overcome. 
The report referred to the completion of another of their great 
bridges, that over the Mhye river; and rapid progress had been 
made in those over the Veturnee and Bassein rivers. He trusted it 
would not be long before these important structures were completed. 
He had been much struck with a retrospect of the past lately laid 
before the Government of Bombay, and which had just come to 
hand. He then read extracts from a document, which expressed 
great gratification as to the works that had already been executed. It 
stated that the great bridges over the Taptee, Nerbudda, and Mhye 
rivers had been completed, and all the difficulties of those works had 
been successfully overcome. Thousands of people had been carried 
over those great bridges safely since the opening of the line. It 
was not merely those wide rivers that had been crossed, but a length 
of line had been completed from Surat to Bulsar, which presented 
difficulties that could not be fully appreciated, except on the spot. 
This portion had been opened for traflic, which, together with the 
portion of line from Surat northwards, formed a length of 132 
miles of as sound and well ordered a road as any other in India. It 
was hoped that in the present season the line would be opened 
from Dhanoo to Ahmedabad, a distance of 231} miles, crossing 
three of the largest rivers in that part of the world, besides 
many others. The correctness of this statement could be vouched 
by Mr. Lane, their agent, who was in the room, and by Colonel 
French, the chairman of the company, who was now in India. Their 
chief officers had expressed to their agent, on his departure for Europe, 
that they looked forward to further successes in overcoming other 
difficulties that had to be surmounted in completing the line to 
tjombay. The company would require to raise about £500,000 
more to complete the line, making, with £3,500,000 already autho- 
rised, £4,000,000. There was a work of reclamation at “Bombay 
proposed to be carried out, and although it was stated that it 
could be carried out successfully, he must say that the directors 
were most anxious to complete the 310 miles already authorised 
from Bombay to Ahmedabad, before undertaking anything else. 
With regard to the traffic on the open portions of the line, no esti- 
mate could be made of what the traffic would be when opened 
throughout to Bombay, but it was considered that the traffic so far 
as the line had been opened was satisfactory. Nearly all their pas- 
sengers were third class, and the fare was a farthing a mile. This 
was considered too low, but the fares at present were merely experi- 
mental. He regretted that they had been deprived of the valuable 
services of their excellent secretary, Mr. C. Kennedy, who in 
January last had been seized with an attack of paralysis ; he hoped 
he would be able to return to them, but feared he would not. 

Resolutions were passed adopting the report, re-electing Colonel 
P. T. French and Major the Hon. 8. P. Vereker, the retiring 
directors, and also Mr. Rk. Fisher, the retiring auditor. 

The meeting was then made special, and formal resolutions were 
passed authorising the directors to complete the authorised capital 
and raise £500,000 of additional capital to finish the line and pro- 
vide extra rolling stock. The requisite capital was to be raised by 
the issue of shares and debentures. No call was to exceed £2 10s. 
per £20 share. 

Colonel Kennedy, the consulting engineer, at the request of the 





chairman, stated that he had ~~ a map of India, showing their 
main line, and all the suggested branches from it had been surveyed 
for the company. On the face of the map were shown the plans of 
their bridges, comparisons with English lines, as to the cost of con- 
struction and working of their railway, and the probable dividends 
that would be realised. He believed that, under the ordinary modes 
of construction, their railway would be the most expensive for its 
length ever made, but it would not exceed £13,000 a mile, notwith- 
standing all the delays, difficulties, and obstructions they had met 
with. The average cost of working railways in England was 
£1,264 per mile, while on their line the cost would not exceed £394 
per mile, or about one-third of it; this was owing to their excellent 
gradients, the ruling one being 1 in 500. They had, by placing a 
second floor in their third-class carriages, reduced the “dead 
weight” of the carriages by 47 per cent., as compared with the 
load. The average number of passengers per train in England 
was seventy, and the average load of goods trains 60 tons. On 
their line they had carried 4,000 passengers in a train at twenty 
miles an hour, and they could carry 720 tons of goods along their 
line, at 10 miles an hour with an ordinary four-wheeled coupled 
engine. He hoped the directors would be able to establish such a 
system of working the traffic in India as would realise considerable 
dividends for the shareholders. The average rate of fares charged 
on their line was one-fifth of the average charged on English lines, 
and had the traffic on the 121 miles now open been paid for at the 
same rates as in England the returns would have not only paid the 
working expenses but have yielded a dividend at the rate of £11 16s. 
per cent. on the cost of that portion of the line. They would be 
able to carry an immense traffic before it would be necessary to 
double their line. The map and tables gave a great deal of infor- 
mation to the shareholders in a small compass. 

Mr. Saunderson believed that the line would have been con- 
structed in less time and at less cost if his plan had been adopted 
he complained of the mode in which the business of the company 
had been conducted abroad by their agent, and called upon the 
directors to investigate the matter. 

The chairman said the directors had waited for the return of their 
agent, and, now that he had returned, would investigate the whole 
matter referred to by Mr. Saunderson as soon as possible. 

A vote of thanks to the chairman and directors concluded the 
proceedings. 





NEW BLACKFRIARS’ BRIDGE. 


Ar the last meeting of the Court of Common Council on the 
26th ult. Mr. Wellington-Vallance, Chairman of the Bridgehouse 
Estates Committee, brought up a report from them in reference to 
the proposed new bridge at Blackfriars. On the 13th of February 
last it was referred to the committee to reconsider their previous 
report upon the subject, with instructions to examine the whole of 
the plans and estimates with professional assistance, to confer with 
the various engineers who had furnished the designs, and report 
again to the Court. The report proceeded to etate that they fad 
substantially done all that, and had, besides, conferred with the 
Conservators of the Thames upon the matter. After full informa- 
tion had been afforded to them by the several engineers, and 
the careful examination of their designs and estimates, the com- 
mittee determined to recommend that the proposed bridge should be 
one of five arches, springing from an abutment in a line with the 
present wharf lines on each side of the river. They then requested 
the various engineers who had sent in designs to modify them in 
conformity with that resolution as they might desire. Sixteen 
modified designs were, in consequence, submitted to the committee, 
comprising five designs for a stone bridge, ten for an iron-arched 
bridge, with stone piers, and one for an iron girder bridge. After a 
full and careful consideration of the subject the committee did 
not see any reason to alter the opinion expressed in their former 
report, that, having regard to the length of time that would 
necessarily be occupied in the construction of a stone bridge, as 
compared with that required for the erection of a bridge with iron 
arches, and to the very great difference between the cost of a 
stone bridge and that of an iron one, it would not be desirable 
to adopt a design for a stone bridge. Having most anxiously 
reconsidered the whole matter, they came to the conclusion 
that the best mode of carrying out what they conceived to 
be the views and wishes of the Court would be for them (the 
committee) to select five designs, from which one should be chosen 
for adoption by the Court. That being so, they carefully examined 
the several designs, and it appeared to them that those best caleu- 
lated to meet the requirements of the public were:—The design of 
Mr. James Brunlees for a bridge of five elliptical arches, at the esti- 
mated cost of £230,573, including the cost of a temporary bridge; 
the design of Mr. Joseph Cubitt for a bridge of five segmental 
arches, at the estimated cost of £265,000; the design of Mr. John 
Fowler for a bridge of five elliptical arches, at the estimated cost of 
£280,000; the design of Mr. Robert William Mylne for a bridge of 
five segmental arches, at the estimated expense of £308,000, exclu- 
sive of a temporary bridge and the reconstruction of the outlet of 
the Fleet sewer; and the design of Mr. Thomas Page for a bridge 
of five segmental arches, at the estimated cost of £260,000, including 
an allowance for contingencies and for removing the present bridge. 
They accordingly submit those five designs to the consideration of 
the Court, and, in accordance with an opinion expressed in their 
former report, they recommend that the engineer whose design may 
be adopted should be retained as the engineer to superintend the 
requisite works connected with the erection of the new bridge, and 
to make temporary provision for the traflic in the meantime. They 
also recommend that they should be authorised to take the steps 
referred to in their previous report for obtaining Parliamentary 
powers for raising the necessary funds for the erection of the 
works, upon the credit of the surplus rents and profits of the 
Bridge-house Estates. They concluded by expressing their thanks 
to the several eminent engineers who ad furnished them with 
designs for the talent they had displayed and their great care and 
attention in the preparation of those designs and of the accompany- 
ing reports and estimates. 

Mr. Vallance moved that the report, of which the above is a 
summary, be taken as read, printed, and circulated among the 
members, and that an early day be appointed for its consideration. 

The resolution was agreed to, and yesterday, at two o'clock, was 
fixed for the consideration of the subject by the Court at a special 
meeting. 





Tre Cunarp Sreamers.—The Cunard line of steamers have been 
very fortunate in their passages, but they have frequently encountered 
erils Which only their great strength has enabled them to survive. 
The Africa, on her last passage, was in great danger. She was 
running among heavy ice floes, and close in with Cape Race struck 
so heavily on the ice or the bottom—the officers said on the ice—- 
that, had she not been astrong ship, the blows would have knocked 
ahole in her. As it was, 17ft. of her rudder, close up to her brace, 
broke off, and for 500 miles, or until she reached Halifax, she was 
steered with great difficulty. By carrying her chains, &c., aft, about 
1ft. of the rudder was dipped in the water. When she reached 
Halifax her broken rudder was just even with the water, and 5ft. 
was spliced upon it to take her to Boston. 

Navat Enaieers.—The following appointments have been 
made since our last:—William Lowther, chief engineer, to the 
Fisgard, for the Prometheus ; Peter Butler, engineer, to the Cum- 
berland, for the Columbine; ©. C. Hyde, in the Asia, promoted to 
first-class assistant-engineer ; William I. Capp, promoted to acting 
chief engineer in the Icarus; Edward Lewis, engineer, to the 
Rosario; Thomas Clark, acting first-class assistant-engineer, to the 
Cumberland, for the Cochin; James Sammons, acting first-class 
assistant-engineer, to the Rosario; J. R. Harvey, second-class 
assistant-engineer, to the Rosario; J. A. Kitt, first-class assistant- 
engineer, to the Sanspareil; W. Williamson, confirmed as second- 
class assistant-engineer, and appointed to the Euryalus; W. E. 
Prescott, acting second-class assistant-engineer, to the Asia, as 
supernumerary ; John G. Oakshott, chief_engineer, to the Hastings. 
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GIFFARD’S STEAM ENGINES AND BOILERS. 
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Tue object of this invention, by Henri Giffard, of Paris (the 
patentee of Giffard’s Injector), is the construction of boilers and 
engines for the purpose of employing steam at very high pressures, 
namely, at least five times that of ordinary boilers. For this purpose, 
according to this invention an improved boiler is constructed, having 
a reservoir or reservoirs for containing steam and water at about 
the same temperature of sufficient volume to constitute a reserve 
of heat and motive power intended to keep up the pressure of the 
steam, and to keep the work of the engine regular notwithstanding 
the reduction of pressure and irregularities consequent on the 
incidents of feed and combustion and on the power expended. 
Also an improved arrangement of engine is herein proposed to be 
constructed for working steam expansively at very high pressures. 

In one arrangemert of this improved boiler the boiler is con- 
structed with a reservoir such as above described, consisting of a 
strong chamber containing hot water and steam, and placed either 
outside of or wholly or partially enclosed in the furnace ; into this 
chamber opens a set of tubes for holding water and steam, set one 
above another in a more or less inclined position above the fire bars. 
‘The tubes communicate with the reservoir at one end, and their 
other ends lead to outside the furnace, where they are closed or 
plugged. The covers or plugs that closed them should be readily 
removable, so that the interior of the tubes may be easily got at and 
cleaned. ‘The waste heat of the furnace may be utilised by sending 
the feed water into the upper tubes or circulating it through a ser- 
pentine or otherwise in the chimney. A number of such reservoirs 
und tubes may be arranged side by side, communicating above and 
below, and forming several rows of horizontal and vertical tubes, 
thus fully utilising the heat of the furnace, though occupying a 
comparatively small space. ‘Transverse branch tubes may be connected 
with these tubes in such manner that one end of the branch tube 
opens into them and the opposite end of the branch tube leads to 
outside the furnace, where those ends are plugged, so that they may 
be readily opened and cleaned. Sometimes (for engines of small 
horse power) the tubes are dispensed with, and only a vertical or 
horizontal “ reservoir” used, enclosed wholly or partially within 
the furnace. But this boiler (that is a boiler composed of the reser- 
voir without the tubes) is not claimed herein separately or apart 
from its combination with the engine herein described. ‘The reser- 
voirs are sometimes composed of tubes arranged spirally or other- 
wise, but they must be of sufficient capacity to contain enough water 
and steam to keep the engine going a certain time though the feed 
and tire should be stopped. 

The foregoing arrangements, it will be observed, a ply to boilers in 
which the water is heated externally, that is, in whieh the water is 
held in water (spaces, tubes, channels, or chambers, wholly or par- 
tially surrounded by the fire, hot air, and products of combustion. 
But for internal flue or tubular boilers, in which the flames and heat 
anes through tubes and flues carried through the water, as in 
ocomotive boilers for example, the two following arrangements 
= be used :—In one the reservoir is used, but is heated by the 
well known vertical tube boiler arrangement, in which the flames 
and hot gases pass to the chimney through vertical tubes, the upper 
parts of which thus dry or superheat the steam that surrounds them. 

Another arrangement of this class consists of a horizontal or 
slightly inclined tubular boiler, in which a single shell contains tubes, 
longitudinal stays, and the “ reservoir ;” or this may be modified by 
using two shells of smaller diameter, of which one which contains 
the “ reservoir” is set over and communicates with the other, in 
which are the tubes (or tubular flues). In these two last arrange- 
ments, é.e., the upright boiler plan and the single or double shell 
plan, the tubes serve as struts or stays between the boiler ends, 
and should be of thick iron, screwed and rivetted at each end; the 


shell should be strengthened by wrought iron or steel hoops. The | 


furnace need not be enclosed in the boiler, but may be outside and 
joined to it. The sections of bore, passage, orifice, or opening of 
the various appendages of boilers used in this invention, such as 
safety valve, gauge cocks, and delivery pipes, are very small. The 
strength of the foregoing boilers should be such as to considerab.y 
exceed the highest pressure. This may be tested by subjecting 
them to the press in a cold state to a threefold pressure. : 

In another arrangement of boiler suitable for the purposes of this 
invention a tubular boiler herein called “ ring-shell boiler,” is con- 
structed with a shell consisting of a number of rings or annular pieces 
turned, screwed, “ caulked,” and connected together at half thickness. 
The cocks are screwed into the two end rings, which are made 
thicker than the others. The boiler ends are composed of steel or 
other plates screwed into the end rings, and having the tubes screwed 
and rivetted or fixed into them. 

We now proceed to describe the engine constructed according to 
this invention. In this improved arrangement of engine two tubes 
or cylinders are used, instead of the usual working cylinder ; in each 
of these tubes or cylinders there works a plunger or piston; these 
plungers are of such a size, that, when at the end of their inward 
stroke, they about occupy the whole area of the cylinder, and at the 
opposite stroke they nearly clear it, These cylinders are sometimes 
fixed end to end with a cover block or piece between them, through 
which are formed the ports, one to each cylinder, and on which 
works the slide valve. At the opposite end of the cylinders are 
stufling boxes or like contrivances through which the plungers work. 
The plungers are connected by rods or links at those ends, and so 
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arranged that when one completes its stroke inward, the other has 
completed its stroke outward, that is, when one plunger is at the end 
nearest the other cylinder, the other plunger is at the end furthest 
from the first cylinder. Steam enters each cylinder on one side of 
the plunger only, and thus, though single-acting, they work like a 
double-acting piston in a single cylinder. By jointing one plunger 
to a connecting rod, motion can be transmitted to a beam shaft or 
lever ; or the two cylinders may be set with the stuffing box ends 
nearest each other, motion being taken from the plungers by con- 
nections from between the cylinders, and in that case two single- 
action slide valves worked by one rod may be used ; or the two tubes 
or cylinders may be fixed apart and act on a beam vertically or hori- 
zoutally. P 

‘The steam and expansion valves are sometimes two valves one 
over the other, arranged and worked in the manner heretofore 
known; but instead thereof there may be a single valve, the steam 
passing wholly underneath it, and for this purpose the internal face 
of the valve is recessed, the supply steam entering one or more of 
these recesses and the escaping steam the other. ‘To balance the 
tendency of the steam to lift the valve, a sort of rod may be used, 
one end resting on the valve, and following its motion, and a spring 
which presses on the other end is regulated to exert a slight excess 
of pressure, or the valve may be equipoised by a piston or plunger 
receiving the steam; this piston or plunger may consist of a corru- 
gated or wrinkled tube, the motion being varied or reversed by re- 
versing or varying the gear, or a bent and flattened tube may be em- 
ployed. The valve may be without a box, but it is preferred to use 
a box to receive the escaping steam. 

To work the valve expansively, and vary the cut off with a single 
valve, and a single handle during the progress of the engine 
in whatever direction it may be working, the inventor uses the 
ordinary link motion worked by two excentrics, one for the 
forward motion and the other for the backing or reverse motion ; 
but he combines therewith an intermediate link motion, which I 
herein call a “correcting apparatus,” on which the usual link 
motion acts, instead of acting directly on the valve. By this 
arrangement, at equal expansion, the lap and lead to escape and 
pressure are reduced or so affected as to obtain the maximun open- 
ing of the steam ports, thereby obtaining a higner degree of expansion 
without bringing the usual link so near its dead point. In this ar- 
rangement the ordinary link, instead of acting directly on the valve 
rod, acts on a lever or rod, which turns on one end jointed to a fixed 
point, and carries the supplementary or “ correcting link,” in the 
slot of which works a block or slide piece herein called the 
“ correcting block,” to which is fixed a rod, which transmits motion 
to the valve-rod. This correcting block is worked in its link by 
certain mechanical arrangements and by another rod, which 
transmits motion to it in a direction perpendicular to the axis 
carrying the correcting link, so that in respect to the inclination of 
the correcting lever the valve-rod at certain times partakes simul- 
taneously of the longitudinal motion imparted by the ordinary 
link, and of the said perpendicular motion. ‘The mechanical 
arrangements which work the correcting block may vary, thus they 
may consist of a third eccentric and rod, throwing two levers or 
jointed rods out of the line of their common longitudinal axis on 
each side the first lever, being connected to a fixed point, and the 
opposite end of the other moves up and down, and transmits motion 
to the correcting block, either directly or by a short lever, whereby 
the plane of transmission may be changed, so that whatever the 
direction of the engine’s motion that imparted to the correcting 
slide block remains the same at the beginning of the stroke. To 
render the cut off easier (for high degrees of expansion) and the 
motion of the correcting block quicker at the first few throws of the 
crank, the action of the third eccentric rod on the jointed lever may 
be varied and rendered more powerful 5 forming in it a slot (so as 
to form a link motion) in which works another block or slide 
piece, guided by one or more connecting or suspending pieces 
attached to a fixed point; or instead of the last arrangement and of 
the jointed rods, a stationary curved link may be used, in which a 
roller moved by a third eccentric imparts perpendicular motion to 
the correcting side block; in all these various arrangements all 
violent shocks are avoided, the motion being transmitted gradually 
and gently. The number of vibrations of the block or slide piece 
are double those of the pistons. 

The engine may be regulated by an ordinary valve, which 
cuts off the steam as required, or by moving the variable expansion 
gear by a governor, or by a rapidly working regulator for varying 
the cut off, either directly or by connecting the engine with the 
regulator gear. The engine may be fed by Giffard’s injecting or 
feed apparatus, just modifying it to adapt it to the high state of 
tension of the steam, or the feed may be effected by small feed- 
pumps, preferring to use two attached at each side of a beam or axis 
with a simple mechanical arrangement, such as any ordinary work- 
man might readily construct for varying or neutralising the stroke 
of the feed pistons or plungers, even while the engine is at work. 

When the engine is a condensing one, and surface condensation 
is used, it may be effected by air or water in various ways. Incon- 
densing by air, especially for stationary engines, tubes fixed to the 
walls, or elsewhere, may be employed for condensing in. During 
winter these tubes would be available for heating purposes. 


Straight (upright) or bent tubes may be placed inside the chimney 








or a coil of pipes may be fixed in the building, yard, or roof; or 
flattened close tubes set in a horizontal or ner position may be 
used, arranged like organ pipes or stops, constructed as if two metal 
plates were placed together nearly in contact. The steam may 
enter and leave the condenser at bottom through two pipes passing 
out through the smaller one (or one, having at bottom a cock of 
small bore) into a tank near the pumps, the condenser pipes may be 
open at top to the air to keep down pressure anc prevent vacuum, 
and the steam may be distributed by contractions at parts, and one 
or more general communications. For condensing by means of 
water, the condensing tubes may be inclosed in a chest, steam pass- 
ing inside or outside them. 

In marine engines, fresh supplies of cold water may be admitted 
into the condenser as the vessel proceeds through two pipes, one 
starting from the fore and the other opening at the back. In this 
latter case the supply of water to the condensing surfaces will be 
greater in proportion to the speed of the vessel’s progress through 
the water and to the amount of the expenditure of steam. 

Fig. 1 is a vertical section of a boiler constructed according to the 
first arrangement herein described. A is the furnace; B, the fire- 
bars; B' the furnace door; C is a very strong chamber or water 
space, forming the “reservoir” for containing water and steam ; 
D, D, are a number of tubes set one above the other in the 
furnace over the fire-bars ; they are fixed at one end to the side of 
the chamber C, into the interior of which they open, and at their 
opposite ends they lead to the outside of the furnace, where they 
are closed by plugs or caps E, which are securely fitted in the tube 
ends, but may be withdrawn therefrom without difficulty to allow 
of the tubes being cleaned out when desired. The tubes are slightly 
inclined. F is the uptake or chimney. The tubes D, instead of 
being set directly one over the other, as shown, may be arranged 
over the fire-bars in the fashion of a quincunx, as in the illustration, 
Fig. 1*, representing an end view in section reduced. 

Fig. 2 is a vertical section of what is called the “ ring shell boiler.” 
The shell of this boiler consists of a number of rings or annular 
pieces G, G, screwed together at half thickness, as shown, and 
caulked on the outside to make a tight joint. The twoend rings are 
thicker than the others, and into these end rings are screwed the 
water inlet way or cock H, and the steam outlet way or cock I. 
J, J, are a pair of steel plates, forming the boiler ends or covers, to 
which, or rather to projections formed thereon, are screwed the 
tubes K, K, which form the flues through which the flames and hot 
air pass from the furnace. 


Fig. 3 is a vertical section of the improved steam engine. L, L, 


| are a pair of tubes or narrow cylinders, closed at oue end by a block 


M, and terminating at the opposite ends by stufling boxes N, N: 
O, O, are ports or ways formed through the block M, for the passage’ 
of steam to and from the cylinders; P is the steam inlet way ; 
Q, Q, the eduction ways for the escape of the steam after acting in 
the tubes L.; Ris a slide valve working to and fro on the face of the 
block M, and opening and closing the ports; S, valve rod; T, valve 
box, in which the valve works; U, spring; V, a sort of double rod 
adjusted as to length by a screw W, one end of this rod or piece V 
resting on the valve, while on the other end the spring U rests, by 
these means the tendency of the valve to rise may be duly balanced ; 
X, X, are plungers or pistons working in the tubes L, L. ‘The 
plungers are of such length and diameter as to fill the whole area of 
the tube when inserted. The plungers work through the stuffing 
boxes and their glands N, N, and are connected together by links or 
side rods. Y is a connecting rod at the end of one plunger for 
transmitting motion to a working beam. The plungers are so com- 
bined that,when one is at the end of its stroke inward, or at that end 
of the tube which is nearest the block M, the other plunger is at the 
end of its stroke outward, or that end of the tube nearest the stuffing 
box. The steam enters through the block into the tube at one side 
only of each plunger. 

Fig. 4 is a diagram exemplifying the arrangement of the correct- 
ing apparatus as applied to the ordinary link motion. ‘The old or 
known parts are shown in black lines, and the new parts or correct- 
ing apparatus are shown in red lines. a is the shaft, and J the 
crank; c, connecting piece, by which the ordinary link d is sus- 
eg d is the ordinary link; e is the additional or correcting 

ink; J; valve rod; g, g, fixed points. The link d acts ona rod h, 
jointed at one end to a fixed point iin the link d, on which point 7 
the rod turns. The rod A carries the correcting link e, in the 
slot of which works the correcting block or slide piece j, to which 
is fixed a rod k, which transmits motion to the valve rod J A 
rod / works the block 7 in a direction at right angles to the axis 
carrying the link e, so that the valve rod thus partakes of the 
longitudinal motion communicated by the ordinary link and the 
perpendicular motion of the rod & 

By combining the improved engine hereinbefore described with 
one of the boilers hereinbefore described, and using with the engine 
one of the arrangements herein explained for admitting steam and 
controlling its expansion, a steam engine will be obtained capable of 
working at a very high pressure (at the very least at a pressure of 
twenty atmospheres). 





Forrign ann Cotontan Jorrinas.—Mr. Gideon Welles, of the 
American Admiralty, has officially recommended Congress to create 
a great iron fleet. “It is,” he says, “ a duty as well as a necessity 
to make the United States a great naval power.” Consequently he 
recommends Congress to appropriate “a million or two of dollars” 
for great naval yards, in which the Government may henceforth 
construct its own iron ships. All the old dockyards must be en- 
larged, new ones must be constructed, vast machinery must be set 
up, private contracts must be abandoned, and, in short, the 

nited States must enter on the career which ends in a British 
Admiralty, and a _ great burden of taxes. Government, 
moreover, is asked to enlarge the canals which enter into the lakes.— 
Her Majesty's Government have declined to accept the proffered 
cession of the Fiji Islands. When the offer was made some time 
ago, Colonel Smythe, R.A., was commissioned to examine the 
islands as to their alleged capabilities for the growth of cotton, 
and that officer has reported that, “ whether by natives, or by the 
white planters with native labourers, the supply of cotton from the 
Fiji can never be otherwise than insignificant.” The result of his 
inquiries relative to other matters was equally unsatisfactory, and 
the Government have determined to leave the Fiji islanders to them- 
selves.— On dit that a company has been organised in Philadelphia to 
construct a line of mammoth steamers, to ply between that port and 
Liverpool. ‘These vessels are to be of enormous size and power, 
and, it is calculated, will be able to make the passage from port to 
port in six days. We should rather be inclined to doubt all this in 
the present condition of American affairs.—A letter from Alexandria 
says :—* Cotton requires an abundant supply of water, which it is 
often difficult to obtain on lands lying in the interior of the Delta. 
Halim Pasha, I am informed, is about to meet the difficulty by draw- 
ing water by means of steam pumps from wells, which it is wel 
known are in all parts of the country rapidly supplied by infiltration. 
By these simple means the Prince confidently expects to double the 
produce of his cotton estates. He is also, I believe, about to try the 
cultivation of cotton on an increasing scale in Upper Egypt, where 
the plant has never been grown, except in the smallest possible 
quantities. Here, again, all that is required is artificial irriza- 
tlon, a sufficiency of which can alone be obtained by means of 
steam power. There is not the slightest reason to doubt that, at 
prices far below those now ruling, the cultivation of cotton 
can be conducted in the upper country with great advantage. 
The question is simply whether the profits to be derived from sugar 
are not superior, in spite of the larger outlay of capital which the 
latter requires.” —We read in a Berlin letter:—“ A Prussian artillery 
officer has discovered a new cannon, of which great things are pre- 
dicted. The principle is said to be widely different trom that of any 
existing class of ordnance, and an immense effect is to be produced 
by a proportionately small calibre. They have been making ex- 
periments with it at Magdeburg, but the nature of the arm is ke pt 
secret as yet” 
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TO CORRESPONDENTS. 

*," Covers for binding the volume can be had from the publisher 
price 2s. 6d. each. 

R. B.—There should be such a work, but we know of none. 

W. R.—We cannot undertake to effect business introductions between our 
correspondents. 

N. C.— Your letter is offensively personal, which, were it not also garrulous, 
would preclude its insertion in our columns. 

R. H.— Your 7-in. square timber, with the slab of 2tin. by Tin., bolted on one 
side, will support the greater load when it is laid with the slab either at 
the top or bottom, and not on either side, 

MANCHESTER. — she length of your lever will depend on the strength of your 
spring balance, and may be the same both for 80 lb. and 130 lb., presuming 
the range of the balance to be sutiicient for either pressure. 

8S. F.— There are at least four different rules for jinding what is vaguely 
called “* nominal horse-power.” We prefer the Glasgow rule: Square the 
diameter of one cylinder, in inches, and point off tio places of decimals for 
the nominal horse-power of both cylinders, 

LANCASHIRE.—A patentee may claim details, where novel, in his final specifi- 
cation, provided they do not conflict with his provisional specification. A 
course is also opento him, either by taking out a new patent for additional 
improvements, or by petitioning for leave to amend his specification, if 
his patent agent has been negligent. We do not know who invented plate 
moulding. 

Younx@ Mrcuayic.—We know of no work on “Filing and Fitting.” A costly 
work, now out of print, was published nearly twenty years ago, entitled, 
“ Turning and Mechanical Manipulation.” You can, if you like, see itin 
the Library of the Patent-ofice, Southam pton-buildings, Chancery-lane. If 
you are backward in filing you must make up for it by renewed and per 
severing practice ; books will hardly help you. 


GOVERNORS. 
(To tie Editor of The Bagineer.) 


Sin,—Permit me to draw Mr. Olrick’s attention to what I conceive to be 
an error in his common land engine governor diagram. 
Whereas the point of pensi of the 


An} 


F F is correctly 
shown, viz., midway between the extreme points of are of vibration, that 
for the governor is not so shown, but is drawn and said to be at the top 
joints of arms: I have always looked upon it as requiring the centre lines 
of arms, when at middle divergence (corresponding to proper speed), to 

drawn through and extended past Mr. Olrick’s point of suspension, on to the 
centre of spindle, or halfway between the extreme points of divergence of 
balls. A. Y. Z,. 

Bolton, July 2nd, 1862. 


ROTARY rv, ROTATORY. 
(To the Editor of The Engineer.) 


Str, — You have had some correspondence lately in your columns relative 
to what the disputants term rotatory engines. From the description given 
I thought they ought to be called rotary engines. However, 1 am but a 
**vreen 'un.” To make sure I turned to your list of patents. There I 
found that engines answering to what your correspondents are writing 
about are termed rotary engines by the patentees. This strengthened me, 
but, oe assurance doubly sure, I turned to my dictionary, and there 1 
found, 

** Rotatory (from rotetor). This word is often used, probably by mistake, 
for rotary. It may be regularly formed from rotator, but not with the 
exact sense in which it is used. With rotator for its original it would signify 
causing rather than being in a circular motion, The true word is rofary. 
Rotary steam engine, an arrang t hani by which the elastic 
force of steam is employed to obtain motion round an axis, without the 
intervention of reciprocating parts.” 

I also found :—‘** Rotary (L., rota, a wheel, &c.): turning, as a wheel on 
its axis, as rotary motion.” 

July Ist, 1862. T. M. 
[The distinction of ‘ rotative” and “ rotatory” was loag ago adopted, the 

Sormer Jor engines with cranks and fly-wheels, the latter jor engines having 

revolving pistons, both being thus distinguished from each other, and from 

engines in which no rotary motion is produced.—ED, E. 
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NOTES OF THE WEEK. 

THE new Blackfriars bridge question, which has been 
under consideration for so many months, was disposed of 
same in the most summary manner. The Bridge- 
house Committee, to whom the whole subject was referred 
nearly a year ago, reported, as our readers will remember, 
in favour of Mr. Page’s three arch bridge with a central 
span of 280ft. On bringing their report before the Court 
of Common Council, it was re-committed to them for fur- 
ther consideration. Yielding to a powerful pressure from 
without, the committee reported, yesterday week, in favour 
of a five arch bridge, and yesterday the Court of Common 
Council, in a short and rather boisterous session, confirmed 
this report, and selected for adoption Mr. Joseph Cubitt’s 
design for a bridge with five wrought iron arches, to cost 
£265,000. The middle span, we believe, is to be 195ft. 
It happens that Mr. Cubitt’s design does not conform to 
the condition, prescribed by the committee, that the bridge 
should start from the existing wharf walls. ‘The abut- 
ments are to be extended into the river, and the water way 
will be 963ft., whereas Mr. Page’s new design for five 
arches gave 994ft. of water, the estimate being £260,000, 
inclusive of pedestals and statuary on the piers, and in- 
clusive of the removal of the existing bridge without 
interrupting the traffic. Mr. Page has a good case for 
a against the decision, but we fear it is irrevocable. 
t is a pity, too, we think, to erect another boiler iron 
arched bridge over the Thames. That at Pimlico, owing 
probably to the extreme narrowness of the abutting edges 
of the plates, is said to vibrate greatly, and it is demon- 
strable that its strength would be doubled by inverting the 
arches and suspending them, like suspension cables, at their 

ends, and from suitable towers. 
The Mechanical Engineers held their annual meeting, 
this week, in London. On Tuesday, Wednesday, and 


Thursday mornings the members met in the lecture theatre 
of the Royal Institution, Albemarle-street, Sir W. G. Arm- 
strong in the chair. The following were the papers to be read : 
—Address by the President :—“ On Surface Condensing in 
Marine Engines,” by Mr. Edward Humphrys, of Dept- 
ford; “On Production by Transfer from a Copy in Gun 
Manufacture,” by Mr. 


ohn Anderson, of Woolwich; 


| the last twenty-five years. Profvssor Thomson, however, 

ma ibly claim the principle in question as his own, 
and, indeed, a letter which he has addressed to us, and 
which appears in another column, favours this conjecture. 
We had criticised his wheel nearly a year ago, and again, 
upon a recent occasion, as being faulty in principle, and he 
has at last come forward in its defence. We are not sur- 
prised to learn, as we do from this letter, that the Professor 
does not quite understand the principle of the wheel which 
he calls his own. With a rashness, too, by no means 
becoming a professor of civil engineering, he, “ without 
the Mechanical Construction of Westminster New Iron | hesitation,” “ stakes his professional reputation ” that he is 
Bridge,” by Mr. Thomas Page, of London (communicated | right, and we are wrong. The case is not one upon which 
through Mr. C. W. Siemens) ; “On the Mechanical Con- | a valuable reputation need be staked at all, and we only 
struction and Application of Iron Armour for Ships of | regret that, in proving Professor Thomson to be in the 
War,” by Mr. Norman S. Russell, of London (communi- | wrong - we shall certainly do, and in a way to make his 
cated through Mr. J. Scott Russell); “On the Machinery | error palpable to the understanding of every one of our 
in the International Exhibition of 1862,” by Mr. John | readers), there may be judges so harsh as to insist that 
Grantham, of London (communicated through Mr. E. A. | what was so needlessly and recklessly pledged is forfeited 
Cowper). On Tuesday and Thursday afternoons a numberof | beyond recovery. 

the principal engineering and manufacturing establishments | In both the outward flow and the inward flow turbines, 
in London and the neighbourhood were open tothe members. | the water, before being admitted within the buckets of 
On Wednesday afternoon an excursion of the members , the wheel, is directed into a spiral and nearly circular 
took place to Enfield Government Small Arms Factory. | motion, by means of properly curved guides. ‘This motion 
Yesterday evening the members were invited by the local | is necessarily attended by a corresponding amount of 


“On the Cornish Pamping Engines at the Kast London 
Waterworks,” by Mr. Charles Greaves, of Bow (commu- 
nicated through Mr. FE. A. Cowper); “ On the Machinery 
for’ the Manufacture of Hemp and Wire Rope,” by Mr. 
Charles P. B. Shelley, of London; “On the Construction 
of Telegraph Cables,” by Mr. Fleeming Jenkin, of London 
(communicated through Mr. Charles P. B. Shelley) ; “ On 
Double-Cylinder Pumping Engines,” by Mr. William 
Pole; and “ On the Practical Working of Double-Cylinder 
Pumping Engines,” by Mr. David ‘Thompson (communi- 
cated through Mr. William Simpson, of London); “On 





committee to a conversazione which was given in the 
Egyptian Hall at the Mansion House by the kind permis- 
sion of the Lord Mayor. 





s expended, in part, upon 


centrifugal force which is alwa 
nen, in the outward flow 


the buckets of the wheel. Wi 


To-day there is to be an excur- | turbine, the water has reached the point of discharge, 


| sion of the members to Woolwich Royal Arsenal and | or, in other words, the outer extremity of the bucket, 


| Ordnance Factory; and this evening the members and 
| their friends will dine together at the Crystal Palace, 
Sydenham. 

One year ago to day the boiler of an express engine on 
the London and North-Western Railway burst while 
running with the Irish mail train near Rugby. To day a 
suit is going on at Guildhall to recover damages from the 
company in favour of one of the passengers who is now 
paralysed in consequence of injuries received on the occa- 
sion of the accident. The engine was made by Sharp, 
Stewart, and Co., and commenced running in October, 
1851. It had run 9 years and 8 months up to the time of 
the explosion, and had attained a mileage of 336,368 
miles. It was worked, up to the date of the explosion, at 
1201b. per square inch, and actually exploded at 115 1b, 
The boiler, during the whole period of service, had been 
internally examined but once, viz., in October, 1857, when 
a new set of tubes was put in. It was one of a large class, 
for a 16-in. cylinder engine, with 22in. stroke and 7-ft. 
driving wheels. The firebox contained the large extent of 
142 square feet of surface, and the tubes had an external 
surface of 1,152 square feet. Yet this boiler, which was 
4ft. 12in. in internal diameter, was made of gin. Lowmoor 
plates, with single rivetted joints. Mr. Fenton, the 
engineer of the Lowmoor Iron Company, found the strength 
of some of the plates, forming fragments of the exploded 
boiler, to be 22 tons, or 49,2801b, per square inch, Sup- 
posing this to have been the strength of the plates when 
new, the bursting strength of the boiler was only 4121b, 
per square inch, and even if, as has been stated, the 
original strength of the plates was 51,000 ib., the bursting 
strength would be but 437 1b. per square inch. ‘This is 
assuming, what experiment and the best authorities show, 
that the strength of a single rivetted seam is 56 per cent. 
that of the solid plate, 40 per cent. of the solid iron being 
actually punched out with +1in. rivet holes, 1gin. from 
centre to centre, the remaining iron being somewhat 
injured, moreover, by the very operation of punching. 
But 4121b. would be the bursting strength under hydro- 
static pressure, and steam pressure, to the same extent, is 
believed to be even more trying in consequence of the heat 
and the jolts to which the engine is subjected when run- 
ning. ‘The real factor of safety was probably not much 
over 3, certainly not over 34. ‘The engine, moreover, had, 
in less than ten years, done nearly seventeen years’ work, 
For the last 3 years and 8 months of its life it had run 
continuously at the rate of 38,000 miles a year with- 
out any attempt at internal examination! Need we 
wonder that the barrel of the boiler, after explosion, 
was found to have been furrowed by corrosion for 
a total length of nearly 8ft. along the seams of 
rivets, and in some places to the thickness of only one- 
sixteenth of an inch? Originally weak, and now over 
worked, what are we to expect of other boilers of the same 
class? Our leading makers are now using ,/;in. or in. 
plates, with thickened edges and double rivetted seams, for 
large locomotive boilers, and with these, and the present 
high pressures, the factor of safety is under 5. Until we 
adopt steel boilers with welded joints it will be next to 
impossible to make and safely work locomotive boilers a 
single inch larger than those now in use. 

‘The Royal Agricultural Society’s Show at Battersea 
closed on Wednesday evening. The results, financially, 
were not satisfactory to the Society, although we believe 
that the exhibitors obtained some very good orders. ‘The 
steam plough trials at Farningham were pretty fully at- 
tended, and were, on the whole, satisfactory. 
| The International Exhibition is now visited by from 
| 50,000 to 65,0U0 visitors daily on the shilling days. The 
| prizes will be awarded with a grand ceremonial on Friday 
next. 





TURBINE WATER WHEELS. 

WE have, on one or two occasions, had something to say 
|of the relative merits of outward flow, parallel flow, 
‘and inward flow turbines, and we have ranked the 
| former as the most, and the latter as the least, efficient, 
| in proportion to the quantity of water expended ona given 
| fall. ‘Lhe outward flow wheel, it happens, is but little used, 
| and hardly known in this country. Several makers here 
| turn out the parallel flow, or Jonval (or Kechlin) wheel, 

and one or more engineers supply inward flow wheels, of a 
kind for which Professor James Thomson, of Belfast, took 
out a patent some years ago. We have never taken the 
trouble to ascertain the exact claim embodied in this patent, 
but we presume it is not for the inward flow, per se, inas- 
much as Poncelet proposed that class of wheels as early as 


| 


| it still retains a certain amount of centrifugal force, but 
| this force, if it do not react directly in the propulsion of 
the wheel, at least frees it of effluent water. As long as 
any particle of water in the buckets remains within the 
circle of their extremities its centrifugal force, as well as 
its hydrostatic pressure, is exerted upon the buckets, and as 
soon as the particle of water is discharged without that 
circle, its remaining centrifugal force is exerted in making 
way for successive particles behind it. ‘To whatever ex- 
tent it thus opens the way for the particles of water next 
behind it, it must, there seems reason to believe, act the 
| part of the “draught box” in the Jonval turbine, and 
thus, by suction, recover, in useful effect, a part if not the 
whole of the mechanical power which the centrifugal force 
represented. 
In the inward flow turbine the nearly circular motion 
of the water is given by, and the corresponding centrifugal 
| force generated in, stationary curved guides surrounding 
the wheel. While the water is passing through the 
buckets its centrifugal force is exerted against them, but 
at the moment it is discharged from the inner extremities 
of the buckets, the centrifugal force remaining in the dis- 
charged water can only be exerted as an opposing force 
against the water following up behind it. It cannot 
require a demonstration here to show that any centrifugal 
force existing in water enclosed within a circular space, as, 
for instance, within the inner circle of the buckets of a 
“ vortex ” turbine, must exert an outward pressure around 
the whole circumference of that cirele, and we presume 
Professor Thomson will at once admit that an outward 
pressure of water within one of his turbines would, were 
there no opposing pressure from a column of water acting 
on the outside of the wheel, revolve it in a direction con- 
trary to that in which it is madetorun. Let a“ vortex” 
wheel take its water at the centre, thus discharge out- 
wardly, and the wheel, free to move, would at once begin 
to revolve in the wrong direction. Whatever centrifugal 
force remains in the water after leaving the inner extremi- 
ties of the buckets must necessarily act in the same manner 
as a corresponding outward pressure from a supply of 
water admitted at the centre of the wheel. Thus, not only 
is the mechanical — represented by such centrifugal 
force, entirely lost, but it is actually expended in forcing 
back the water on its way through the wheel. To us this 
looks much like a two-fold. loss of mechanical power. 

We certainly agree with Professor Thomson that 
“ centrifugal force can neither generate nor destroy mecha- 
nical power,” although we are rather at a loss to know why 
he thus lays down, with the authority of his professorship, 
so self-evident a proposition, We might say, with equal 
relevancy, that a brick can neither generate nor destroy 
itself. Centrifugal force ’s mechanical power, although, as 
there are many forms or conditions of the latter, mechanical 
power is not always centrifugal force. But all this has 
nothing to do with the fact against which Professor Thomson 
would appear to have opposed himself, that centrifugal 
force may be both converted into, and from, useful mechanical 
power, or “ useful effect,” commercially applicable to the 
purposes of a turbine water wheel, instead of being mecha- 
nically and commercially antagonistic to those purposes as 
| in the so-called “ vortex wheel.” 

It is natural to ask what is the nature of the miscon- 
ception upon which a professor of civil engineering has thus 
voluntarily staked, and involuntarily forfeited, his profes- 
sional reputation, a forfeit for which, if harshly enforced by 
others, he has himself to thank. ‘The whole misconception 
appears in the sixth paragraph of his letter. Instead of 
considering that the impulsive action of the water upon the 
buckets of his wheel ceases, and that the repulsive centri- 
fugal action commences, at the circle formed by their inner 
extremities, he has thoughtlessly compared the buckets to 
radial arms extending the whole way from the centre of 
the wheel to its outer circumference. In this case the 
wheel, of course, could never discharge a thimbleful of 
water, but, were it possible to leave this slight circumstance 
out of consideration, the centrifugal force existing in the 
water would, we do not deny, be utilised in the wheel in 
the same manuer as would be that of the revolving weight 
when drawn from the extremity to the centre of the radial 
arm mentioned in the Professor’s illustration. With this 
illustration per se we find no fault, but it is quite irrelevant 
to the case in controversy. 

But Professor Thomson has another point upon which to 
rest his case. Representing a wheel which, as we have 
shown, is faulty in principle, and which, as we are further- 
more aware, has not yet been constructed with that degree 
of mechanical excellence and precision indispensable to the 











1826, and they have been in extensive use in America for 


proper performance of all turbines, the Professor insists 
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that such statements of useful effect, attained by other 
wheels, as considerably exceed anything he would be willing 
to guarantee with his own, must necessarily be fallacious, 
Even were we to admit that they were so, his case 
is not proved. As to what has been done by other 
wheels we have only reports, bearing more or less 
appearance of trustworthiness, to guide us. We have 
it, for example, over the signature of the engineer to the 
City of Philadelphia, U.S., that, with a small model of a 
Jonval wheel, and with the expended water actually 
weighed in a gauge tank, and the work done being the 
actual elevation of a known weight through a known 
height, a percentage of 873 was obtained. There are 
several reported cases of 88 per cent., and that of 96 per 
cent. was certainly reported in a manner which could not 
fail to arrest the attention of the mo-t careful engineer. 
If our own opinion was asked, we should unhesitatingly 
declare that we did not believe in such a result, but of the 
fact that it was alleged to have been performed, and that 
the allegation was sustained (legally) upon an arbitration, 
we believe there is little room to doubt. Had the result 
been 86 per cent., it would have been more credible, but 
were it really but 76 or even 66 per cent., the fact would 
not of itself prove that an inward flow was superior to 
an outward flow turbine. Upon this point Professor 
Thomson, for whom we still have much respect, has failed 
to alter our opinion, while, at the same time, were we to 
take him at his word (we shall not, however), he hes 
clearly forfeited his professional reputation, 


STEAM FIRE ENGINES, 

A TRIAL of steam fire engines took place on Tuesday, in 
Hyde Park, on the south bank of the Serpentine. Nom- 
inally, the trial was one of “the steam fire engines in 
the International Exhibition ;” but, practically, the single 
steam fire engine in the Exhibition did not put in an 
appearance, and the trial was contined to three engines 
which have never been to South Kensington at all. It 
was, indeed, partly because of the admission of engines 
not formally entered for trie] that Mr. Lee, the exhibitor 
of the American steam fire engine, refused to allow it to 
take part in the contest. Whether or no this was a suffi- 
cient ground of objection, it is much to be regretted that 
no opportunity was afforded for a practical comparison of 
the capabilitics of London and New York engines, and we 
cannot but feel that Mr. Lee has unwittingly missed a 
chance of carrying off something handsome in the way of 
honours. 

The trial was conducted by Captain Shaw, of the London 
Fire Engine Establishment, assisted by the Duke of Suther- 
land, the Karl of Caithness, Mr. McConnell, and others. 
The engines tried were two of Messrs. Shand and Mason’s 
and one of Messrs. Merryweather and Son’s. Messrs, Shand 
and Mason’s engines were the new steamer, of the London 
Brigade, stationed in Watling-street, and a smaller engine, 
the first of a class patented by the makers about a year 
ago, and illustrated in Tie ENGINEER of Novembcr 22nd 
last (vol. xii., p. 314). Messrs, Merryweather and Son’s 
engine was the one of which occasional mention has been 
lately made in THE ENGINEER. 

Shand’s large engine, which weighs about 24 tons empty, 
has an upright multitubular boiler and a single horizontal 
steam cylinder, 84in. in diameter, the piston having a stroke 
of 9in., and being connected directly with the piston of a 
double-acting pump of 7-in. bore, and having, necessarily, 
a 9-in. stroke. ‘The piston rod is connected also to a fly- 
wheel, so as to carry the engine over the centres, and to 
give a suitable driving motion for the valves. ‘The boiler 
is not constructed with the intention of raising steam from 
cold water in the shortest possible time, inasmuch as, at 
the London fire engine stations, a gas burner is kept 
constantly alight in the firebox of each steam fire engine, 
and the water thus maintained at the boiling point. 

The smaller steam fire engine, which weighs about 14 
tons empty, has an upright conical boiler without tubes. 
A pipe, large enough to receive the main carrying axle of 
the engine, and surrounded by an annular water space, 
passes transversely through the firebox, a few inches 
vbove the firebars. ‘The chimney opens directly from the 
top of the firebox, and ascends through the steam space, 
surrounded, however, by a water casing, through which 
the feed water is pumped, and which thus prevents burning 
the chimney and too great superheating of the steam, Such 
a plan of tirebox is, of course, anything but favourable to 
economy of fuel, but when well fed with coal, and assisted 
by asteam jet in the chimney, it certainly furnishes an 
abundance of steam, which is, after all, the main thing 
required. It is, at the same time, simple, cheap, not liable 
to get out of order, and particularly strong, if the inner 
and outer shells of the boiler are connected, as we presume 
they are, by stay bolts. This engine has two nearly 
vertical single-acting steam cylinders 62in. in diameter, 
working two single acting pumps, din. in diameter, the 
stroke of both steain and water pistons being Sin. There 
is a fly-wheel as in the largerengine. The four steam and 
pump cylinders are made of gun metal, and the engine 
may be worked either by suction or by water run into the 
cylinder. 

Messrs. Merryweather’s engine, which weighs, we un- 
cerstand, 34 tons empty, has an upright multitubular 
boiler. ‘The firebox has, also, a number of water-tubes, 
closed at their lower ends, and depending from the tube- 
plate. ... these a considerable amount of steam is formed, 
an internal tube, open at both ends, and descending nearly 
to the closed bottom of the outer tube, being employed in 
each to promote the free circulation of the water. This 
plan of circulating tube was patented about forty years 
ago by Jacob Perkins. The boiler is made of }-in. Bessemer 
steel plates, and is titted with double safety valves, and is 
fed by Giffard’s Lujector. ‘The engine has a single horizontal 
steam cylindcr Yin. in diameter, the piston having a 10-in. 

stroke, und being connected, on the same rod, with the 
piston of a double acting pump, 63in. in diameter, and 
necessarily of the same stroke as the steam piston. There 


is no fly-wheel or rotary motion whatever, the steam valves 
(which are piston valves) being worked from tappets on 
the piston rod, a stout coiled spring being employed to 


pull the valve spindle over the summit of a double inclined 
plane, so as to prevent the chance of sticking midway with 
the piston at the end of its stroke. 

All the engines have four wheels, a large and a small 
pair, with springs for quick travelling, and each carries its 
own fuel. 

On the occasion of the trial the fires of the three engines 
were lighted at about 9 a.m. Merryweather’s engine had 
100 lb. steam in 12 min. after the application of the 
match, but Shand and Mason’s large engine did not attain 
that pressure until 24 min., although the engine com- 
menced work in 18 min. As soon as there was any steam 
in Merryweather’s boiler a jet was turned up the chimney, 


LAW INTELLIGENCE. 


COURT OF CHANCERY, Livcoty’s-tny, June 28. 
(Before the Lord CHANCELLOR.) 
HILLS v. THE LIVERPOOL UNITED GASLIGHT COMPANY. 

Tus original motion for a decree was opened on Wednesday 
last. The question raised by the bill was whether a certain process 
used by the defendants for purifying gas was an infringement of 
the patent for purifying gas, granted to the plaintiff in the year 
1849. It appeared that the invention claimed by the plaintiff, and 
which after very considerable litigation he had successfully esta- 
blished in the various courts of law and equity, was the purifying 
of gas by means of artificial oxides of iron precipitated. The 
defendants had recently made use of a natural oxide, called “ bog 
ochre,” for the purifying of gas. After the material had been so 





but Shand’s large engine had no jet. Shand’s small engine 
was found, unaccountably, to have its chimney choked with 
wood and shavings, and it was an hour before it produced | 
any steam at all. ‘The engines at last commenced playing, | 
Shand’s small engine through a 1-in. nozzle, the others | 
through a 13-in. nozzle each. The water was not forced | 
directly into gauge tanks, so that the actual discharge re- 
mained unknown. Canvas hoods conducting the water 
into gauge tanks were erected, as in the former trials of 
hand engines, at a horizontal distance of 60ft. from the 
nozzles and at a height of 10ft. above the ground. In 
3 min. Shand’s small engine threw 444 gallons into one of 
these hoods, and in a subsequent trial of 14 min. Shand’s 
large engine threw in 437 gallons, the small engine throw- 
ing 196 gallons. The canvas hoods were then raised 20ft. | 
from the ground, when Shand’s large engine threw 603 | 
gallons in 3 min., the small engine throwing 447 gallons 

in the same time. These hoods, however, afforded no fair | 
test of the quantity of water thrown, and the results were 
hardly worth recording. In many of the trials more than | 














half of the water, apparently, fe!l outside of the hoods and | 
upon the ground, and in others the discharge from oue 
engine was blown as spray, into one of the gauge boxes 
into which a rival engine was playing. In the meantime 
the engines successively burst three gauge glasses, each of 
which went off with a report like a pistol, the small engine 
moreover burst its hose twice, and Shand’s large engine 
had its 4-in. suction pipe temporarily stopped by a 





large handful of waste ficating in the Serpen- 
tine. Merryweather’s engine was, however, the most 
unfortunate. In the course of the forenoon, the nut which 


held the steam piston to the rod worked loose, and thus 
put a stop to further proceedings. The cylinder head was 
not knocked out as might have been expected, inasmuch 
as, there being no fly-wheel, there was no momentum to 
carry the piston violently against the loosened nut. After 
this mishap was repaired, the delivery pipe, upon which 
the branch was screwed, burst open, and thus effectually 
stopped all further chance of real competition for the day. 
While the engine was playing it occasionally threw a good 
stream, but there did appear to be an uncertainty in the 
action of the moving parts, attributable, perhaps, to the | 
trip valve,which did not promise well for continuous service. 

The trials were not long enough to show what the 
engines could do, and especially how they could hold their 
steam, in regular work, and the measurements of the water 
directed within the canvas hoods, were most deceptive. 
Merry weather's engine is stated to have thrown, on former 
occasions, a 14in. jet 150ft. high, and a ltin. jet 170ft. 
high. Alin. jet is stated to have been thrown to a hori- 
zontal distance of 202ft.,and a 1tin. jet 215ft. It is much 
to be regretted that the failure of the engine prevented | 
the repetition of these performances on Tuesday. Shand | 
and Mason undoubtedly carried off all the honours of the 
trial, such as it was, and the performance of their small 
engine was, indeed, most creditable. The lin. and Zin. 
jets successively thrown were steady, and carried well 
to a long distance. These makers, we learn, are about 
bringing out a double cylinder steam fire engine of great 
power, having 84in. steam cylinders and two 64in. pumps, 
with a common stroke of 9in. 

Mr. William Roberts, of Messrs. Brown, Lenox, and Co.’s 
works, Millwall, has a large steam fire engine so nearly 
completed that, had the trial been postponed for a week, 
it would probably have been on the ground. It is in- 
tended, in part, for a traction engine, and is provided with 
Benson’s water tube boiler, with his patent system of 
forced circulation. This engine has two 6-in. steam cylinders 
with 12-in. stroke, driving two of Mr. Roberts’ patent 
double acting pumps, each 94in. in diameter, the double 
buckets of cach pump making a stroke of 34in. each, equal | 
to a 7-in. stroke for a single bucket in each of the two | 
pumps. 

Mr. Wellington Lec, the exhibitor of the American | 
steam fire engine in the Exhibition, is also having built, 
by Messrs. Easton, Amos, and Sons, a powerful double | 
cylinder steam fire engine with the Worthington duplex 
pump, and this we believe will be soon ready for trial. | 








Tue Varna Ratway.—A prospectus has appeared for the con- 
struction of a railway from Rutschuk on the Danube, to Varna on 
the Black Sea, a rival route to the Kustendje and Black Sea line | 
opened only a little more than a year. 

Tue 150-t8. Gun again. —The experiments ou Thursday week 
at Shoeburyness against Mr. Scott Russell's target will lead to con- | 


flicting opinions and statements respecting the comparative merits 
of steel, cast iron, and wrought iron shot, If expense were no | 
object the penetrating power of steel shot would recommend it. | 
Wrought irov, in some respects, is superior to cast iron, but the 
latter has prodigious powers of destruction, owing to its splintering 
properties if it makes an entrance. Sir William Armstrong's 150-lb, 
smooth bore was fired with a wrought iron shot, and a charge of | 
50 1b. of powder at the usual distance of 200 yards against the | 
target, and hit it in the strongest part. The weight and thickness | 
of Mr. Scott Russell's target are greater than the Warrior's; but, | 
although the tremendous projectile bounded back flattened from the | 
iron side, it made a hole right through, and drove a flight of iron | 
fragments into the wood casing at the back of the target. If one 
shot did this, what would halfa dozen do? We have got nearly to 
the length of our tether in regard to the thickness of plating, but it 
is becoming tolerably clear that at short ranges the modern artil- 
lery, if it has time enough to do its work, will demolish the iron 
ships; and, when we get rifled guns of similar large calibres to the 
smooth Armstrongs, we shall be able to increase the range of our 
destructiveness. Is it not astonishing that the public should be told 
that the 150-lb. Armstrong had been ruptured and ruined, when we 
find it actually in full blast with 50 1b. of powder at Shoeburyness 
last Thursday ?—Army and Navy Gazette. 











employed, and had become useless by being impregnated with 
sulphur in the process, the vital properties of the oxide were restored 
by exposing it in a scattered state to the operation of the atmo- 
spheric air. The important point for the decision of the Court was 
whether this revivifying the natural oxide was an artificial precipi- 
tation within the specification of the plaintiff's patent, and therefore 
an infringement of it. 

Mr. Rolt, Mr. Grove (of the common-law bar), and Mr. Marten 
appeared for the plaintiff; Sir H. Cairns and Mr. Druce represented 
the defendants. 

Mr. Grove having replied, 

The Lord Chancellor asked for copies of the evidence in the case, 
and reserved his judgment. 





THE JUDICIAL COMMITTEE OF THE PRIVY COUNCIL, 
JuLy 2. 
(Present the Right Hon. Lord Kixaspowy, the Right Hon, SteruEen 
Lusuineton, and Sir Evowarp Ryan). 
NEWTON'S PROLONGATION—PATENT. 

THE petition of Mr. Alfred Vincent Newton for the prolongation 
of letters patent for certain improvements in dressing and cleaning 
grain, and in separating extraneous matters therefrom, was heard 
and dismissed, with costs. 

Mr. Welsby appeared, on behalf of the Attorney-General, for 
the Crown; Mr. Grove, Q.C., and Mr. Macrory were for the peti- 
tioner. 

STIRLING’S MANUFACTURE OF IRON—PATENT. 

This petition for the prolongation of a patent for the manufac- 
ture of iron for railway lines was dismissed. 

Mr. Welsby appeared, on behalf of the Attorney-General, for 
the Crown Mr. Grove, Q.C., and Mr. Webster for the petitioner. 


ROYAL INSTITUTION OF GREAT BRITAIN. 
Friday, June 6, 1862. 
The Duke of Norruumpertanp, K.G., F.R.S., President, in the 
Chair. 
ON FORCE, 
By Joun Tynva.t, Esq., F.R.S., Professor of Natural Philosophy, 
Royal Institution. 

Tue existence of the International Exhibition suggested to o 
honorary secretary the idea of devoting the Friday evenings afte 
Easter of the present year to discourses on the various agencies on 
which the material strength of England is based. He wished to 
make iron, coal, cotton, and kindred matters the subjects of these 








| discourses ; opening the series by a discourse on the Great Exhibi- 


tion itself; and he wished me to finish the series by a discourse on 
“force” in general. For some months I thought over the subject 
at intervals, and had devised a plan of dealing with it; but three 
weeks ago I was induced to swerye from this plan, for reasons 
which shall be made known towards the conclusion of the discourse. 

We all have ideas more or less distinct regarding force; we 
know in a general way what muscular force means, and each of 
us would less willingly accept a blow from a pugilist than have his 
ears boxed by a lady. But these general ideas are not now sufficient 
for us; we must learn how to express numerically the exact 
mechanical value of the two blows; this is the first point to be 
cleared up. 

A sphere of lead weighing 11b. was suspended ata height of 16ft. 
above the theatre floor. It was liberated and fell by gravity. That 
weight required exactly a second to fall to the earth from that 
elevation; and the instant before it touched the earth it had a 
velocity of 32ft. a second. That is to say, if at that instant the earth 
were annihilated, and its attraction annulled, the weight would pro- 
ceed through space at the uniform velocity of 32ft. a second. 

Suppose that, instead of being pulled downward by gravity, the 
weight is cast upward in opposition to the force of gravity, with 
what velocity must it start from the earth’s surface in order to reach 
a height of 16ft.? With a velocity of 32ft.asecond. This velocity 
imparted to the weight by the human arm, or by any other 
mechanical means, would carry the weight up to the precise height 
from which it has fallen. 

Now the lifting of the weight may be regarded asso much 
mechanical work. I might place a ladder against the wall, and 
carry the weight > a height of 16ft.; or I might draw it up to this 
height by means of a string and pulley, or I might suddenly jerk it 
up to a height of 16ft. The amount of work done in all these cases, 
as far as the raising of the weight is concerned, would be absolutely 
thesame. The absolute amount of work done depends solely upon 
two things: first of all, on the quantity of matter that is lifted; and, 





| secondly, on the height to which it is lifted. If you call the quantity 


or mass of mattter m, and the height through which it is lifted h, 
then the product of m into A, or mh, expresses the amount of work 
done. 

Supposing, now, that instead of imparting a velocity of 32ft. a 
second to the weight we impart twice this speed, or 64ft. a second. 
To what height will the weight rise? You might be disposed to 
answer, “ To twice the height ;” but this would be quite incorrect. 
Both theory and experiment inform us that the weight would rise 
to four times the height: instead of twice 16, or 32{t., it would reach 
four times 16, or 64ft. So also, if we treble the starting velocity, 
the weight would reach nine times the height; if we quadruple the 
speed at starting we attain sixteen times the height. Thus, witha 
velocity of 128ft. a second at starting, the weight would attain an 
elevation of 256ft. Supposing we augment the velocity of starting 
seven times, we should raise the weight to 49 times the height, or 
to an elevation of 784ft. 

Now the work done—or, as it is sometimes called, the mechani- 
cal effect—as before explained, is proportional to the height, and as 
a double velocity gives four times the height, a treble velocity nine 
times the height, and so on, it is perfectly plain that the mechanical 
effect increases as the square of the velocity. If the mass of the body 


| be represented by the letter m, and its velocity by v, then the me- 


chanical effect would be represented by m v*. In the case con- 
sidered I have supposed the weight to be cast upward, being 
opposed in its upward flight by the resistance of gravity; but the 
same holds true if I send the projectile into water, mud, earth, 
timber, or other resisting material. If, for example, you double the 
velocity of a cannon-ball, you quadruple its mechanical effect. 
Hence the inportance of augmenting the velocity of a projectile, and 
hence the philosophy of Sir William Armstrong in using a 0 Ib. 
charge of powder in his recent striking experiments. 

The measure, then, of mechanical effect is the mass of the body 
multiplied by the square of its velocity. 

Now in firing a ball against a target the projectile, after collision, 
is often found hissing hot. Mr. Fairbairn informs me that in the 
experiments at Shoeburyness it is acommon thing to see a flash of 
light, even in broad day, when the ball strikes the target. And if I 
examine my lead weight after it has fallen from a height I also find 
it heated. Now here experiment and reasoning lead us to the re- 
markable law that the amount of heat generated, like the mechanical 
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effect, is proportional to the product of the mass into the square of 
the velocity. Double your mass, other things being equal, and you 
double your amount of heat; double your velocity, other things 
remaining equal, and you quadruple your amount of heat. Here, 
then, we have common mechanical motion destroyed and heat pro- 
duced. I take this violin bow and draw it across this string. You 
hear thé sound. That sound is due to motion imparted to the air, 
and to produce that motion a certain portion of the muscular force 
of my arm must be expended. We may here correctly say that the 
mechanical force of my arm is converted into music. And ina 
similar way we say that the impeded motion of our descending 
weight, or of the arrested cannon ball, is converted into heat. The 
mode of motion changes, but it still continues motion; the motion 
of the mass is converted into a motion of the atoms of the mass; 
and these sinall motions, communicated to the nerves, produce the 
sensation which wecall heat. We, moreover, know the amount of 
heat which a given amount of mechanical force can develope. Our 
lead ball, for example, in falling to the earth, generated a quantity 
of heat sufficient to raise the temperature of its own mass three- 
fifths of a Fahrenheit degree. It reached the earth with a velocity 
of 32 feet a second, and forty times this velocity would be a small 
one for a rifle bullet; multiplying three-fifths by the square of 40 
we find that the amount of heat developed by collision with the 
target would, if fully concentrated in the lead, raise its temperature 
960 degrees. This would be more than sufficient to fuse the lead. In 
reality, however, the heat developed is divided between the lead and 
the body against which it strikes; nevertheless, it would be worth 
while to pay attention to this point, and to ascertain whether rifle 
bullets do not, under some circumstances, show signs of fusion. 

From the motion of sensible masses, by gravity and other means, 
the speaker passed to the motion of atoms towards each other by 
chemical affinity. A collodion balloon, filled with a mixture of chlo- 
rine and hydrogen, was hung in the focus of a parabolic mirror, and 
in the focus of a second mirror 20ft. distant, a strong electric light 
was suddenly generated ; the instant the light fell upon the balloon, 
the atoms within it fell together with explosion, and hydro-chloric 
acid was the result. The burning of charcoal in oxygen was an 
old experiment, but it had now a significance beyond what it used 
to have; we now regard the act of combination on the part of the 
atoms of oxygen and coal exactly as we regard the clashing of a 
falling weight against the earth. And the heat produced in both 
eases is referable to a common cause. This glowing diamond, 
which burns in oxygen as a star of white light, glows and burns 
in consequence of the falling of the atoms of oxygen against it. 
And could we measure the velocity of the atoms when they clash, 
and could we find their number and weight, multiplying the mass of 
each atom by the square of its velocity, and adding all together, 
we should get a number representing the exact amount of heat 
developed by the union of the oxygen and carbon. 

Thus far we have regarded the heat developed by the clashing of 
sensible masses and of atoms. Work is expeuded in giving motion 
to these atoms or masses, and heat is developed. But we reverse 
this process daily, and by the expenditure of heat execute work. 
We can raise a weight by heat; and in this agent we possess an 
enormous store of mechanical power. This pound of coal which I 
hold in my hand, produces by its combination with oxygen an 
amount of heat which, if mechanically applied, would suttice to 
raise a weight of 1001b. to a height of twenty miles above the 
earth’s surface. Conversely, 100 Ib. falling from a height of twenty 
miles, and striking against the earth, would generate an amount of 
heat equal to that developed by the combustion of a pound of coal. 
Wherever work is done by heat heat disappears. A gun which 
fires a ball is less heated than one which fires blank cartridge. The 
quantity of heat communicated to the boiler of a working steam 
engine is greater than which could be obtained from the re-conden- 
sation of the steam, after it had done its work; and the amount of 
work performed is the exact equivalent of the amount of heat lost. 
Mr. Smyth informed us in his interesting discourse that we dig an- 
nually 84 millions of tons of coal from our pits. The amount of 
mechanical force represented by this quantity of coal seems perfectly 
fabulous. The combustion of a single pound of coal, supposing it 
to take place in a minute, would be equivalent to the work of 300 
horses ; and, if we suppose 108 millions of horses working day and 
night with calnpabeel strength for a year, their united energies 
would enable them to perform an amount of work just equivalent to 
that which the annual produce of our coal-fields would be able to 
accomplish. 

Comparing the energy of the force with which oxygen and carbon 
unite together with ordinary gravity the chemical affinity seems 
almost infinite. But let us give gravity fair play ; let us permit it 
to act throughout its entire range. Place a body at such a distance 
from the earth that the attraction of the earth is barely sensible, and 
let it fall to the earth from this distance. It would reach the earth 
with a final velocity of 36,747ft. in a second; and on collision 
with the earth the body would generate about twice the amount of 
heat generated by the combustion of an equal weight of coal. We 
have stated that by falling through a space of 16ft. our lead bullet 
would be heated three-fifths of a degree; but a body falling from an 
infinite distance has already used up 1,299,999 parts out of 1,300,000 
of the earth’s pulling power, when it has arrived within 16ft. of 
the surface; on this space only yzgdp5y5ths of the whole force is 
exerted. 

Let us now turn our thoughts fora moment from the earth to- 
wards the sun. The researches of Sir John Herschel and M. Pouillet 
have informed us of the annual expenditure of the sun as regards 
heat; and by an easy calculation we ascertain tiie precise amount 
of the expenditure which falls to the share of our planet. Out of 
2,300 million parts of light and heat the earth receives one. The 
whole heat emitted by the sun in a minute would be competent to 
boil 12,000 millions of cubic miles of ice-cold water. How is this 
enormous loss made good? Whence is the sun’s heat derived, and 
by what means is it maintained? No combustion, no chemical 
affinity with which we are acquainted would be competent to pro- 
duce the temperature of the sun’s surface. Besides, were the sun a 
burning body merely, its light and heat would assuredly speedily 
come to an end, Supposing it to bea solid globe of coal its com- 
bustion would only cover 4,600 years of expenditure. In this short 
time it would burn itself out. What agency, then, can produce the 
temperature and maintain the outlay? We have already regarded 
the case of a body falling from a great distance towards the earth, 
and found that the heat generated by its collision would be twice 
that produced by the combustion of an equal weight of coal. How 
much greater must be the heat developed by a body falling towards 
the sun! The maximum velocity with which a body can strike the 
earth is about seven miles in a second; the maximum velo- 
city with which it can strike the sun is 390 miles in a second. And 
as the heat developed by the collision is proportional to the 
square of the velocity destroyed, an asteroid falling into the sun 
with the above velocity would generate about 10,000 times the 
quantity of heat generated by the combustion of an asteroid 
of coal of the same weight. Have we any reason to believe 
that such bodies exist in space, and that hey may be raining down 
— the sun? The meteorites flashing through the air are small 
planetary bodies, drawn by the earth’s attraction, and entering our 
atmosphere with planetary velocity. By friction against the air 
they are raised to incandescence and caused to emit light and heat. 
At certain seasons of the year they shower down upon us in great 
pumbers. In Boston 240,000 of them were observed in nine hours. 
There is no reason to suppose that the planetary system is limited 
to “vast masses of encrmous weight;” there is every reason to 
believe that space is stocked with smaller masses, which obey the 
same laws as the large ones, That lenticular envelope which sur- 
rounds the sun, and which is known to astronomers as the Zodiacal 
light, is probably a crowd of meteors; and moving as they do in a 
resisting medium they must continually approach the sun. Falling 
into it they would be competent to produce the heat observed, and 
this would constitute a source from which the annual loss of heat 
would be made good. The sun, according to this hypothesis, would 
be continually growing larger ; but how much larger? Were our 
moon to fall into the sun it would develope an amount of heat suffi- 








cient to cover one or two years’ loss; and were our earth to fall 
into the sun a century's loss would be made . Still, our moon 
and our earth, if distributed over the surface of the sun, would 
utterly vanish from perception. Indeed, the quantity of matter 
competent to produce the necessary effect oul, during the range 
of history, produce no appreciable augmentation in the sun's 
magnitude, The augmentation of the sun's attractive force would 
be more appreciable. However this hypothesis may fare as a repre- 
sentant of what is going on in nature, it certainly shows how a sun 
might be formed and maintained by the application of known thermo- 
dynamic principles. 

Our earth moves in its orbit with a velocity of 68,040 miles an 
hour. Were this motion stopped an amount of heat would be de- 
veloped sufficient to raise the temperature of a globe of lead of the 
same size as the earth 384,000 degrees of the centrigrade thermo- 
meter. It has been prophesied that “the elements shall melt with 
fervent heat.” The earth’s own motion embraces the conditions of 
fulfilment; stop that motion and the greater part, if not the whole, 
of her mass would be reduced to vapour. If the earth fell into the 
sun the amouut of heat developed by the shock would be equal to 
that developed by the combustion of 6,435 earths of solid coal. 

There is one other consideration connected with the permanence 
of our present terrestrial conditions which is well worthy of our 
attention. Standing upon one of the London bridges we observe 
the current of the Thames reversed, and the water poured upward 
twice a day. The water thus moved rubs against the river's bed 
and sides, and heat is the consequence of this friction. The 
heat thus generated is in part radiated into space, and then 
lost, as far as the earth is concerned. What is it that sup- 
= this incessant loss? The earth’s rotation. Let us look a 

ittle more closely at the matter. Imagine the moon fixed, and the 
earth turning like a wheel from west to east in its diurnal rotation. 

Suppose a high mountain on the earth’s surface ; on approaching 
the moon's meridian that mountain is, as it were, laid hold of by 
the moon, and forms a kind of handle by which the earth is pulled 
more quickly round. But when the meridian is passed the pull of 
the moon on the mountain would be in the opposite direction, it 
now tends to diminish the velocity of rotation as much as it previ- 
ously augmented it; and thus the action of all fixed bodies on the 
earth’s surface is neutralised. But suppose the mountain to lie 
always to the east of the moon's meridian, the pull then would be 
always exerted against the earth’s rotation, the velocity of which 
would be diminished in .a degree corresponding to the strength of 
the pull. The tidal wave occupies this position—it lies always to 
the east of the moon's meridian, and thus the waters of the ocean 
are in part dragged as a brake along the surface of the earth ; and as 
a brake they must diminish the velocity of the earth’s rotation, 
The diminution, though inevitable, is, however, too small to make 
itself felt within the period over which observations on the subject 
extend. Supposing then that we turn a mill by the action of the 
tide, and produce heat by the friction of the millstones; that heat has 
an origin totally different from the heat produced by another mill 
which is turned by a mountain stream. ‘lhe former is produced at 
the expense of the earth’s rotation, the latter at the expense of the 
sun's radiation. 

The sun, by the act of vaporisation, lifts mechanically all the 
moisture of our air. It condenses and falls in the form of rain,— 
it freezes and falls as snow. In this solid form it is piled upon the 
Alpine heights, and furnishes materials for the glaciers of the Alps. 
But the sup again interposes, liberates the solidified liquid, and 
permits it to roll by gravity to the sea. The mechanical force of 
every river in the world as it rolls toward the ocean is drawn from 
the heat of the sun. No streamlet glides to a lower level without 
having been first lifted to the elevation from which it springs by the 
mighty power of the sun. The energy of winds is also due entirely 
to the sun; but there is still another work which he performs, and 
his connection with which is not so obvious. Trees and vegetables 
grow upon the earth, and when burned they give rise to heat, and 
hence to mechanical energy. Whence is this power derived? You 
see this oxide of iron, produced by the falling together of the atoms 
of iron and oxygen; here also is a transparent gas which you cannot 
now see—carbonic acid gas—which is formed by the falling together 
of carbon and oxygen. These atoms thus in close union resemble 
our lead weight while resting on the earth; but I can wind up the 
weight and prepare it for another fall, and so these atoms can be 
wound up, separated from each other, and thus enabled to repeat 
the process of combination. In the building of plants carbonic 
acid is the material from which the carbon of the plant is derived ; 
and the solar beam is the agent which tears the atoms asunder, 
setting the oxygen free, and allowing the carbon to aggregate in 
woody fibre. Let the solar rays fall upon a surface of sand; 
the sand is heated, and finally radiates away as much heat as it 
receives; let the same beams fall upon a forest, the quantity of heat 
given back is less than the forest receives, for the energy of a por- 
tion of the sunbeams is invested in building up the trees in the 
manner indicated. Without the sun the reduction of the carbonic 
acid cannot be effected, and an amount of sunlight is consumed 
exactly equivalent to the molecular work done. Thus trees are 
formed; thus the cotton on which Mr. Bazley discoursed last 
Friday is formed. I ignite this cotton and it flames; the oxygen 
again unites with its beloved carbon; but an amount of heat equal 
to that which you see produced by its combustion was sacrificed by 
the sun to form that bit of cotton. 

But we cannot stop at vegetable life, for this is the source, mediate 
or immediate, of all animal life. The sun severs the carbon from 
its oxygen; the animal consumes the vegetable thus formed, and in 
its arteries a reunion of the severed elements take place, and produce 
animal heat. Thus, strictly speaking, the process of building a 
vegetable is one of winding up; the process of building ap animal 
is one of running down. The warmth of our bodies, and every 
mechanical energy which we exert, trace their lineage directly 
to the sun. The fight of a pair of pugilists, the motion of 
an army, or the lifting of his own body up mountain slopes 
by an Alpine climber, are all cases of mechanical energy 
drawn from the sun. Not, therefore, in a poetical, but in 
a purely mechanical sense, are we children of the sun. With- 
out food we should soon oxidise our own bodies. A man 
weighing 150]b. has 64 1b. of muscle; but these, when dried, 
reduce themselves to 151b. Doing an ordinary day’s work, for 80 
days, this mass of muscle would be wholly oxidised. Special organs 
which do more work would be more quickly oxidised : the heart, 
for example, if entirely unsustained, would be oxidised in about a 
week. ‘Take the amount of heat due to the direct oxidation of a 
given amount of food; a less amount of heat is developed by this 
food in the working animal frame, and the missing quautity is 
the exact equivalent of the mechanical work which the body 
accomplishes. 

I might extend these considerations ; the work, indeed, is done to 
my hand—but I am warned that I have kept you already too long. 
To whom, then, are we indebted for the striking generalisations of this 
evening's discourse? All that I have laid before you is the work 
ot a man of whom you have scarcely ever heard. All that I have 
brought before you has been taken from the labours of « German 
physician, named Mayer. Without external stimulus, and pursuing 
his profession as town physician in Heilbronn, this man was the 
first to raise the conception of the interaction of natural forces 
to clearness in his own mind. And yet he is scarcely ever heard 
of in scientific lectures, and even to scientific men his merits are 
but partially known. Led by his own beautiful researches, and 
quite independent of Mayer, Mr. Joule published his first paper on 
the “Mechanical Value of Heat,” in 1843; but in 1842 Mayer 
had actually calculated the mechanical equivalent of heat from 
data which a man of rare originality alone could turn to account. 
From the velocity of sound in air Mayer determined the me- 
chanical equivalent of heat. In 1845 he published his memoir of 
“ Organic Motion,” and applied the mechanical theory of heat in the 
most fearless and precise manner to vital processes. He aiso em- 
braced the other natural agents in his prod ms of conservation. In 
1853 Mr. Watterson pro , independently, the meteoric theory of 
the sun's heat, and in 1454 Professur William Thomson applied his 






| admirable mathematical 





wers to the ta aa of the a ; 
@ subject had been handled in a masterly 
manner by Mayer, and all that f have said on this subject has been 
derived from him. When we ider the ci tances of Mayer's 
life, and the period at which he wrote, we cannot fail to be struck 
with astonishment at what he has accomplished. Here was a man 
of genius working in silence, animated solely by a love of his 
subject, and arriving at the most important results, some time in 
advance of those whose lives were entirely devoted to natural 
philosophy. It was the accident of bleeding a feverish patient at 
Java in 1840 that led Mayer to speculate on these subjects. He 
noticed that the venous blood in the tropics was of a much brighter 
red than in colder latitudes, and his reasoning on this fact led him 
into the laboratory of natural forces, where he has worked with such 
signal ability and success. Well, you will desire to know what has 
become of this man. His mind gave way; he became insane, and 
he was sent toa lunatic asylum. In a biographical dictionary of his 
country it is stated that he died there; but this is incorrect, He 
recovered; and, I believe, is at this momenta cultivator of vineyards 
in Heilbronn. : 

While preparing for publication my last course of lectures on 
heat, I wished to make myself acquainted with all that Mayer had 
done in connection with this subject. I accordingly wrote to two 
gentlemen who, above all others, seemed likely to give me the in- 
formation which I needed. Both of them are Germans, and both 
particularly distinguished in connection with the dynamical theor; 
of heat. Each of them kindly furnished me with the list of Mayer's 
publications, and one of them was so friendly as to order them from 
a bookseller, and to send them to me. This friend, in his reply to 
my first letter regarding Mayer, stated his belief that I should not 
find anything very important in Mayer's writings: but before for- 
warding the memoirs to me he read them himself. His letter 
accompanying the first of these papers, contains the following 
words:—“I must here retract the statement in my last letter that 
you would not find much matter of importance in Mayer's writings : 
lam astonished at the multitude of beautiful and correct thoughts 
which they contain ;” aud he goes on to point out various important 
subjects, in the treatment of which Mayer had anticipated other 
eminent writers. My second friend, in whose own publications the 
name of Mayer repeatedly occurs, and whose papers, containing 
these references, were translated some years ago by myself, was 
on the 10th of last month, unacquainted with the thoughtful anc 
beautiful essay of Mayer's, entitled, “Beitriige zur Dynamik de: 
Himmels ;” and in 1854, when Professor William Thomson deve 
loped in so striking a manner the meteoric theory of the sun's heat 
he was certainly not aware of the existence of that essay, though 
from a recent article in Macmillan’s Magazine, | infer that he is nov 
aware of it. Mayer's physiological writings have been referred te 
by physiologists—by Dr. Carpenter, for example—in terms o 
honourable recognition. We have hitherto, indeed, obtained frag 
mentary glimpses of the man, partly from physicists and partl; 
from physiologists ; but his total merit has never yet been recog 
nised, as it assuredly would have been had he chosen a happie 
mode of publication. I do not think a greater disservice onal b 
done to a man of science than to overstate his claims, Such over 
statement is sure to recoil to the disadvantage of him in whos 
interest it is made. But when Mayer’s opportunities, achievements 
and fate are taken into account I do not think that I shall be deepl, 
blamed for attempting to place him in that honourable position 
which I believe to be his due. 

Here, however, ‘are the titles of Meyer's papers, the perusal « 
which will correct any error of judgment into which I may hav 
fallen regarding their author:—* Bemerkungen iiber die Kriifte de 
unbelebten Natur,” Liebig’s Annalen, 1842, vol. xlii, p. 231; “Di 
Organische Bewegung in ihrem Zusammenhange mit dem Stoff 
wechsel ;” Heilbronn, 1845; “ Beitriige zur Dynamik des Him 
mels,” Heilbronn, 1848; “ Bemerkungen ti ber das Mechanisch 
Equivalent der Wiirme,” Heilbronn, 1851. 


but six years previously 





Tue Attantic TeLearara.—The Atlantic Telegraph Compan 
are to be once more assisted by Government. The Admiralty hay 
undertaken to make a new survey of the bed of the ocean betwee 
Ireland and America, and-will lend vessels for laying the cabl 
Should the line be laid successfully Government will further pa 
the company £14,000 a year as long as the cable is in working orde 


Tue Danisu Gunsoats.—The Thames Lronworks and Shij 
building Company of Blackwall, and Messrs, John Penn and So 
engineers, of Greenwich, have within the last few days complet 
two very fine iron armour-plated gunboats for the Royal Dani: 
navy. ‘They are about 600 tons measurement, with engines of 104 
horse power, and at the mile trial attained a speed of abo 
11} knots. The first of these, the Absalon, left Blackwall « 
Sunday last, at noon, and arrived at Copenhagen (against contra 
winds and bad weather) on Wednesday. The second, the Esbe 
Snare, will leave the river Thames to-morrow morning, They a 
exceedingly beautiful vessels of their class, and too much prai 
cannot be given to Captain Schonbeyder, R.D.N., who has be: 
sent by his Government to this country to superintend their co: 
struction. 


Tames Embankuent.—The Bill as altered by the Select Con 
mittee now authorises, besides the embankment itself, approa 
roads from Surrey-street, Norfolk-street, and Arundel-street ; 
street from Wellington-street, Strand, to join the embankment 
Hungerford Bridge (but this is not to be made until all the oth 
works are completed), a new street from this last street to commen 
near George-street, Adelphi, and to terminate in Whitehall-plac 
and, lastly, a new street from the embankment at Whitehall-stai 
to the Horse Guards. This clause then follows :—“ And whereas 
is expedient to afford time for the further consideration of the be 
means of relieving the thoroughfares of the metropolis in connecti 
with the proposed embankment, therefore it shall not be lawful f 
the Board of Works to lay down any roadway on that part of t 
sroposed embankment which is situate between Whitehall-stairs a 
Vestminster Bridge. Provided always that nothing herein co 
tained shall be held to prevent the construction for the use of t 








public of a footway or terrace of a width not less than 80ft. alos 
the river frontage of the last-mentioned portion of the embankme: 
Law In France.—The Civil Tribunal of the Seine has ji 
rendered an important decision respecting the responsibility of ra 
way companies in case of accidents on their works, when the 
works are contracted for and executed by others. M. Boisseau 
farmer, at Feigneux, was returning in a gig from Senlis, on the € 
of September last, accompanied by Dr. Beuxis, when, on arrivit 
near Crepy, the vehicle was suddenly precipitated into a deep tren 
cut in the road for the construction of a branch line from Senlis 
Chantilly. The two were thrown out, and M, Boisseau, falling 
his head, expired almost immediately. The accident arose fix 
negligence, the opening being only defended by a deal board, 
slightly nailed to posts, on each side of the road, that it offered 
impediment to the horse, and the obstacle was not even lighted 
lanterns. ‘The widow, in the uame of herself and three you 
children, now demanded the sum of 125,000f. as damages. T 
deceased, it appeared, was aged only thirty-one, and for the last sev 
years had conducted an extensive farm with such intelligence as 
realise a profit of 53,000f. He paid a rental of 80,000f., and had jy 
renewed his lease fur sixteen years. ‘Lhe defence of the compa 
was, that the work had been undertaken by a contractor, who ; 
sumed all the responsibility arising from it ; but the court ruled 
railway companies are bound to execute, at their own risk and pe 
all works for which they have received concessions; and that in 1 
present instance the company understood the obligation so well t! 
an article in the contract stipulates that the contractor should 
demnify it for the consequences of any accidents which might oc 
and any actions which might arise from these accidents, the com 
thus a its own rot e0,00uL ae The vy condemn’ 
com yment . damages, to ually divix 
between the mother and the three children ow 
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Grants of Provisional Protection for Six Months. 


1131. Henry GALLAGuer, Bermondsey, Surrey, ‘‘ Improvements in overalls, 
leggings, or in overboots.”—Petition recorded 16th April, 1862. 

1329. Tuomas Wixson, Birmingham, “ Improvements in the manufacture 
of armour plates for ships of war and batteries, and in fastening or 
securing armour plates to ships of war and batteries.”—Petition recorded 
5th Maw, 1862. 

1572, WittiaM CLARK, Chancery-lane, London, ‘Improvements in the 
manufacture of buttons, and in the mode of fastening the same.”—A 
communication from Henry Dupont, Boulevart St. Martin, Paris.— 
Petition recorded 26th May, 1862. 

1595. Cuartes Hovek Hupson, Roxbury, Norfolk, Massachusetts, U.S., 
** Improvements in defensive armour.”’— Petition recorded 27th May, 1862. 

1611. Joun Hirst, jun., Dobeross, Saddleworth, and Josern Woon, Birkby, 
Huddersfield, Yorkshire, “* Improvements in stereo-copic apparatus.” 

1615. James Densy Lee and James Craprree, Shipley, near Bradford, 
Yorkshire, *‘ Improvements in looms for weaving.” 

1617. Crartes Denton ApeL, Southampton-buildings, Chancery-lane, 
London, ** Improvements in apparatus for raising, propelling, or exhaust- 
ing air, water, or other fluids or gases.”—A communication from Dr. 
Ignaz Heger, Vienna, Austria. 

1619. Joun Paterson, Wood-street, London, ‘An improved hammer or 
instrument for turning over the edges of a binding or strip of linen or 
other material, and preparing it for stitching in sewing machines.” 

1620. WILLIAM CLark, Chancery-lane, London, ‘‘ An improved method of 
throwing the shuttles of looms.”—A communication from Jean Henry 
Cazal, Boulevart St. Martin, Paris. 

1621, NATHANIEL Lawton and Rorert PLatr Wuitwortn, Staleybridge, 
Cheshire, ‘‘ Improvements in engines for carding cotton and other fibrous 
materials,” — Petitions recorded 20th May, 1862. 

1623. Wittiam Foorman, Great Queen-street, Westminster, “ Improve- 
ments in the treatment and use of sewage and liquid manures, and in 
reservoirs and pipes to be used therein.” 

1627. Ricuarp Nicnotson, Copt Hewick, Ripon, Yorkshire, ‘‘ Improve- 
ments in the construction of lawn mowing machines.” 

1629, Joun Moraison, Birmingham, ‘ Improvements in the construction 
of springs suitable for ladies’ dresses or crinolines, and for chair, sofa, 
and other seatings, as well as for bedstead and couch sackings.” 

1631. Henry Porrer Burt, Charlotte-row, Mansion House, London, ‘‘ Im- 
provements in protecting wooden posts from decay, more particularly 
applicable to posts for supporting electric telegraph wires.” 

1633. THOMAS NATHANIEL PENGELLY and WILLIAM Byron, Charlotte-street, 
Whitechapel, London, *‘ Improvements in apparatus for hoisting goods.” 

16°35, Rosenr Emiyn Lorrt, Troston, Bury St. Edmunds, Suffolk, “ Im- 
provements in small firearms and cartridges.”—Petitions recorded 30th 
May, 1862. 

1637, ALFRED GiLbEyY, Oxford-street, London, ‘ Improvements in the con- 
struction of packing cases or boxes fur holding bottles either full or 
empty. 

1639. Goprrey ExMen and Ropert Situ, Manchester, “ Certain improve- 
ments in machinery for spooling and balling sewing threads, silk, yarn, 
and other like fibrous materials.” 

1643. Ronert Suortrepe, Brighton, Sussex, “‘ Improvements in presses for 
pressing cotton and other articles.” 

1645. Henry Watson, Newcastle-upon-Tyne, and Josrri MiLLLouRN, Dart- 
ford, Kent, ** Improvements in pulp strainers or knotter bottoms,” 

1649. Grorox CaLLey LinouiaM and Joseru Nickin, Birmingham, ‘* An 
improved crinoline connector and suspender.”—Petitions recorded 21st 
May, 1862. 

1655, JAMes Kine and JouN Partinetox, Moss Mill, Rochdale, Lancashire, 
* Certain improvements in looms for weaving.” 

Pa ANTOINK Joskri Sax, Paris, *‘ Improvements in kettle, big, or other 
drums, 

1658. Tomas Campretn, Leeds, Yorkshire, “Improvements in apparatus 
for ‘ witneying ’ piled fabrics.” | 

1650, Carn Heineicn Rorckner, Marsh-street, Bristol, “ An improved 
method of constructing coffer dams and other similar structures for ex- 
cluding or keeping back the flow of water and preventing inundations.” 

NGG!, Joun Key and Ferpinann Porrs, Birmingham, ‘ Certain means of 
producing designs in iron, and in the application of the same, or designs 
formed in like manner of other metals to the manufacturing and orna- 
menting of bedsteads and other metal articles of furniture.” 

663. Josern Warrworti, Manchester, ‘ Lmprovements in shells.” 

665, Epwarp Lioyp, Bow Paper Mills, London, ** Lmprovements in machi- 
nery for the manufacture of paper.” 

667. JouN Manson, Birmingham, “A new or improved projectile for 
small arms and ordnance of every description.”— Petitions recorded 2nd 
June, 1862, 

671. WILLIAM Hatuerton HALL, Birmingham, “ Improvements in miners’ 
safety lamps.” 

674. Joun Biers, jun., Tottenham-court-road, London, ‘‘ Improvements 
in shoes for horses and other animals ” 

675. James Lee Norton, Belle Sauvage-yard, London, “ Improvements in 
— for raising and forcing water.”—Pctitions recorded 3rd June, 
862, 

77. AnkcuraaLD Hewisoy Perry, Brighton, Sussex, “ Improvements in 

fastenings for, and in the method of, fastening together or securing rail- 
way chairs and sleepers, and for other similar purposes,” 

pS}. THOMAS ALLcocK, Rateliff-on-Trent, Nottinghamshire, “ Improve- 

ments in the construction of horse rakes,” 

George ALLIBON and Epwarp Syeui, Lewisham, Kent, “ Improve- 

ments in surface condensers and superheaters.” 

85. Isaac Barrinson and Groner Bartinson, Halifax, Yorkshire, ‘* Im- 

provements in machinery for combing wool and other fibres.” 

N7. FREDERICK Puitie Preston, Counter-hill, New Cross, and CHARLES 

GoopMAN, George-street, Deptford, Kent, ** Improvements in the perma- 

nent way of railways.” 

89. SAMUEL Huston, Deeping St. James, Lincolnshire, “ Improvements 

in safety valves." — Petitions recorded 4th June, 1862. 

97. JoUN KeATLRY ana James TaNneyk, Birmingham, ‘‘ An improvement 

lor improvements in lifting jacks.” 

8. RICHARD SILL, jun,, Birmingham, “ An improved method of attach- 

ng direction cards, name plates, or other cards or plates to trunks, pack- 

ing cases, and other articles.” 

0. PRRCEVAL Moses Parsons, Blackheath, Kent, ‘ Improvements in 

»rdnance, and in tuols for rifling the same, parts of which improvements 

are applicable to small arms.” 

1. E kv Conroy, Drummond-street, Euston-square, London, ‘ Im- 

proved machinery for cutting corks, bungs, and such like articles.” 

03. WILLIAM EDWARD Newton, Chancery-lane, London, ** Improvements 

n the construction of organs and other wind instruments, parts of which 

mprovements are also applicable for regulating the pressure and flow of 

yas and air.”"—A communication from Aristide Cavaillé-Colle, Rue St. 

ébastion, Paris.— Petitions recorded Sth June, 1862. 

1S. Evukaim Dear, Leicester, * Improvements in road locomotives or 

raction engines.” 

7. Wittiam Ricuarp Jung, Flower-terrace, Campbell-road, Bow, 



















































wed as substitutes for solid leather.”— Petitions recorded 6th June, 1862. 
0. ArTiuR JouN Adams, Devonport, Devonshire, ** An improved method 
Mf rifling fire-arms.” 

11. Gkorek Darnysuire Hatton, Manchester, ‘ Improvements in presses.” 
3%. CuarLes Hook, Bridgwater, Somersetshire, ** Improvements in the 
bonstruction of steam engines.”—Petitions recorded 7th June, 1862. 

5. WitniaAM Henry Turser, Blackburn, Lancashire, * Improvements in 
ngines for carding cotton and other fibrous materials.” 

9 Joseru Marit Ryo-Carreav, Bridge-street, Blackfriars, London, 
‘Improvements in machinery for twisting wool, cotton, flax, silk, and 
ther fibrous threads.” 

1. Fernanpo Giacnosa, Guy's Cliff Villa, Warwick, ‘* Improvements in 
ventilating mines, ships’ holds, and other places.” 





h 
fibre. Petitions recorded 9th June, 1862. 

7. Joun AntTuony Pos, Nye’s Wharf, Grand Surrey Canal, Old Kent- 
mud, Surrey, ** An improved method of refining oils.” 


veller for ships or vessels.” 

9. Grorck Thomas Jourpatn, St. Paul's-terrace, Canonbury, London, 
¢ a in treating cocoa-nut oil.” 

‘1. Joun Atison, Brightlands, Reigate, Surrey, “ Improvements in 

arrows, and in the apparatus for steering or guiding of such and other 
sricultural implements.” 

BY. JOUN BRouNcKER INGLE, King William-street, London, ‘ Improve- 

ments in reaping and mowing machines."—A communication from 

eg Henry Seymour and Dayton Morgan, Brockport, Monroe, New 

fork, U.S. 

b3. JouN GEORGE APPoLD, Wilson-street, Finsbury-square, London, 

‘Improved apparatus for regulating the discharge of water and other 

iquids, and air, and other gases."— Petitions recorded 10th June, 1862. 

5. WittiaAM LENNAN, Dawson-street, Dublin, * An improved safety 

tirrup.” 

7, Henry Bian, Stuart-street, Luton, Bedfordshire, “‘ Improvements 

1 sewing Machines.” 

« WittiAM Crook, Blackburn, Lancashire, ‘‘ Improvements in looms 

r weaving.” 

1. Joun Marsnu, New Sneinton, near Nottingham, “ Improvements ia 

manufacture of lace, and in the machinery employed therein.” 











*} 





1743. BauTHasaR WILHELM GERLAND, Newton-le-Willows, Lancashire, 
“Improvements in the manufacture of sulphate of copper, and in 
obtaining metals from the material used in such manufacture.” ; 

1745. JoHuN HETHERINGTON, h , ** Impr ts in lubricating 
revolving surfaces.” — Petitions recorded 11th June, 1862. : 

1756. GeorGE HAseuting, Fleet-street, London, “Improvements in the 
construction and application of rails for railways.”—A communication 
from Benjamin Morison, Philadelphia, Pennsylvania, U.S. 

1758. Joun Witson, Albert-square, Clapham-road, Surrey, ‘‘ Improvements 
in the construction of ships for war purposes, applicable also to the mer- 
cantile marine.” 

1760, CLARA ANN TYLER, Birmingham, ‘‘ A new or improved holder for 
holding dinner and other plates and dishes, and for other like purposes.” 

1764. WiLuiAM Epwarp Newton, Chancery-lane, London, ‘‘ An improve- 
ment in elongated bullets.”—A communication from Elijah Day Williams 
and Cyrus West Field, New York, U.S.—Petitions recorded 13th June, 
1862. 

1768, Tuomas WitL1aMs, Red Lion-street, Clerkenwell, and Henry Cox, 
Lower-street, Islington, London, ** Improvements in churns, partly 
applicable to washing machines.” . 

1770. JULES GERMAIN ALEXANDRE DaL1or, L’Isle Adam, Seine et Oise, France, 
** A new portable circular saw.” 

1772. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in Jacquard hines.”—A ication from Michel Bouteille, Paris. 

1774. KICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improve- 
ments in coking ovens, in collecting and utilising the products re-ulting 
from the distillation or carbonisation of coal and other matters producing 
coke, and in apparatus employed therein."—A communication from 
Charles Claude Philibert Nicolas Pernolet, Rue de Trévise, Paris. 

1776. Rosert Hicks, Kensington Park-terrace, London, ‘‘ Improvements in 
the manufacture or preparation of paints, pigments, and colours.”— 
Petitions recorded 14th June, 1362. 

1780. Georek Henry Birkseck, Southampton-buildings, Chancery-lane, 
London, “Improvements in the construction of presses for extracting 
liquids from various it oa, ication from Jean Joseph 
Requier and Eugéne Genestal, Paris. 

1782. WiLtiaM Joseru Cutis, Tufnell Park-road, Holloway, London, “ An 
improvement in the construction of screw propellers.”— Petitions re- 
corded 16th June, 1862. 

1784. Josern Exuicorr Hotmes, South Parade, Trafalgar-square, Chelsea, 
“Improved machinery for digging or cultivating land.”—A communi- 
cation from Benjamin Field, Sheboygan Falls, Wisconsin, U.S. 

1790. Joun Nix~p and Tuomas ARTHUR NiELD, Dukinfield, Cheshire, ‘‘ Im- 
provements in moulding or manufacturing pipes, columns, or other 
Similar articles of cast iron or other metals.” 

1794. Witttam CLARK, Chancery-lane, London, “ Improvements in the 
manufacture of buttons, and in apparatus for the same.”—A communi- 
cation from Pierre Denis Hautecloque, Boulevart St. Martin, Paris.— 
Petitions recorded 17th June, 1862. 

1798. Joun Henry Jounson, Lincoln's-inn-fields, London, “ Improvements 
in projectiles."—A communication from Berjamin Berkley Hotchkiss, 
New York, U. 

1800. FRANcis CoLTMAN, Normanton, Yorkshire, ‘‘ Improvements in appa- 
ratus for discharging coals, minerals, or other substances.”—Petiions 
recorded 18th June, 1862. 

1804. GroreE Srriant, St. John-street-road, London, “ An improvement 
in the manufacture of head ornaments.” 

1803. RicHarD STANSFIELD and Joun DopGEon, Todmorden, Lancashire, 
“Improvements in looms for weaving.” 

1810. MONTAGUE WiGZELL, Strand, Topsham, Devonshire, “ Improvements in 

the form of bolts and other fastenings for shipbuilding and other pur- 

poses.” 

1812. Joun BLAxp Woop, Vernon House, Camp-street, Broughton, near 

Manchester, ‘‘ Improvements in the manufacture of driving straps or 

bands, the backs of wire cards and cop tubes.”—Petitions recorded 19th 

June, 1862. 


















Inventions Protected for Six Months by the Deposit of a Complete 
specification 














London, “* Improvements in the manufacture of fabrics suitable to be | 


° 
1839. George TOMLINSON BousFIELD, Loughborough Park, Brixton, Surrey, 
“Certain new and useful improvements in steam engine valves."—A 
communication from John Baird, New York, U.S.—Leposited and re- 
corded 2st June, 1862, 

1845. Geornce Hasevtine, Fleet-street, London, ‘‘ Improvements in machi- 
nery for mowing and reaping, the driving gear employed being appli- 
cable to machines for other purposes,.”—A communication from Moses 
Gilbert Hubbard, Syracuse, New York, U.S.— Deposited and recorded 23rd 
June, 1862. 





Fatents on which the Stamp Duty of £50 has been Paid. 
1520. Grorck Reprur, Loughborough Brewery, Loughborough, Leicester- 
shire.—Dated 24th June, 1859. 

1524. Tuomas Howakp, King and Queen Ironworks, Rotherhithe, Surrey, 
—Dated 25th June, 1859. 

1538. Grorgk Daw Milton Tronworks, and Cuartes Joun Carr, Hoy- 
land, Yorkshire.—Dated 28th June, 1859. 

1540. ALFRED Vincent Newton, Chancery-lane, London.—A communica- 
tion.—Dated 2sth June, 1859. 

1541. Joun Mania Joseru Batiuie, St. Mary Axe, London.—A communi- 
cation —Dated 28th June, 1859. 

1557. Ricuakp AKcuiBALD BroomaN, Fleet-street, London.—A communi- 
cation. —Dated .0th June, 1859. 

1533. GrorGk Wric.ey, Dukinfield, Cheshire, and TnoMAs HikaAM WRIGLEY, 
Mossley, Yorkshire.— Dated 27th June, 185%. 
1535. BernkL Burton, Brooklyn, New York, U.S.—Dated 27th June, 1859. 
1546. Tuomas Wieut, Middlesborough-on-Tees, Yorkshire.—Dated 29th 
June, 1859. 

52. Georek Baker, Birmingham.—A communication.—Dated 29th June, 
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$59. 

1559. Tuomas Bru, Plaistow, Essex.—Dated 30th June, 1859. 

1562. JerutHa AVERY WILKINSON, Brooklyn, New York, U.S.—Dated_30th 
June, 1859. 

1656. WitutamM Avaustus MuNN, Throwley House, near Faversham, Kent. 
—Dated 13th July, 1859, 





Patents on which the Stamp Duty of £100 has been paid. 
1274. Georar GREEN, Mile End-road, London.—Dated 4th June, 1855. 

1445. LGN ACK JOSEPH SILBERMANN, Paris.—Dated 23rd June, 1855, 

1456. Freperick Leiss and Cuar.es Scuxeiwer, Princes-street, Leicester- 
square, London.— Dated 26th June, 1855. 


Notices to Proceed. 

424. Tuomas BirpsaLt and James Birpsaui, Leeds, Yorkshire, “ Improve- 
ments in preparing: hides or skins for tanning.”—Petition recorded 17th 
February, 1862. 

42s. RicuarpD Watkins, Lower Belgrave place, Pimlico, London, ‘‘ Im- 
provements in oil and spirit lamps, and in the means of producing light 
therein, parts of which improvements are applicable to lamps generally.” 
430, Joun Lees, Rookery, Salterbebble, near Halifax, Yorkshire, ** An 
improved trap for catching rats, mice, birds, and other animals alive.” 
433. WiLtiaM Bus, Tower-hill, London, “ Improvements in omnibuses 
and other carriages.”—Petitions recorded 18th February, 1862. 

425. CuarLes THOMAS MARzerti and Joun Wartsoy, Vine-street, Minories, 
London, ‘* Inyprovements in machinery or apparatus fur raising, lower- 
ing, and otherwise moving or disposing casks aud other bodies.” 

443. WitutaM Hinton, Greville-street, Holborn, London, ‘ Improvements 
in barometers.” 

444. Wittiam Davis, Spencer-road, Stoke Newington, London, ‘‘ Improve- 
ments in increasing the illuminating effect of coal gas and other gases.” 
— Petitions recorded 19th February, 162. 

450. Joserti FRIEDLAENDER, White Abbey, Antrim, Ireland, “ Improve- 
ments in machinery for scutching, breaking, and preparing flax, hemp, 
jute, and other fibrous substances.” 











3. ARTHUR KNOWLEs, Birstal Dye Works, Birstal, near Leeds, York- 
ire, ** Improvements in apparatus for washing extracted wool and other | 


8. NATHAN Davis, The Cedars, Putney, Surrey, ‘* An improved pro- | 





451. Emit Moritz Storur, Manchester, “ Improvements in the manufac- 
ture of manganese, and in the combinations of manganese with other 
metals."—A communication from Oscar Eugen Prieger and Ferdinand 
Carl Prieger, Schloss Gereuth, near Eburn, Bavaria.—Petitions recorded 
20th February, 1862. 

459. JAMES SPENCE, Liverpool, ‘ Improved apparatus for transhipping and 
discharging grain and other substances, and for weighing, screening, and 
fanning such grain and substances during such transhipment and 
discharge.”—Partly a communication from Thomas Richardson, New 
York, U.S. 

461. Henry Warp, Castle Bromwich, Warwickshire, “ An improvement or 
improvements in ladies’ saddles.” 

465. Ropert Picken and WiLttaAM Epwin Picken, Birmingham, “ Improve- 
ments in the manufacture of carriage bodies.”— Petitions recorded 21st 
February, 1862, 

469. Horace Curvasse, TrimoTuy Morris, and Georer Battison Harnes, 
Lirmingham, ‘An improvement or improvements in the manufacture 
and ornamentation of metallic bedsteads, part of which is also appli- 
cable to other articles.” 

473. Avevstus BorNEMANX, Monmouth-street, Bath, ‘‘ Improvements in 
the mode of constructing fountains.” : 

474. Joun Mitineton, Oaken Gates, Shropshire, *‘A new or improved 
hearse or bier.” 

476. Cuartes Henry Jvtivs WILLIAM MAXIMILIAN LieBMANN, Huddersfield, 
Yorkshire, ‘‘ Improvements in felted fabrics suitable for carpets an 
other similar purposes, and in the apparatus employed therein.” 

480, GEORGE BLAKEY, SAMUEL Buakky, and Joun BLakky, Liverpool, and 
a Wuirs, Birkenhead, Cheshire, ‘‘ Improvements in leggings or 
gaiters.” 












482. Ropert Foster, jun., Beeston, Nottinghamshire, ‘‘Improvements in 
the construction of horticultural and other similar buildings or erections.” 

483. WiLLiAM Becket JoHNson, Manchester, ‘‘ Improvements in steam 
engines.”—Petitions recorded 22nd February, 1862. 

488. Joun Coore Happan, Bessborough-gardens, Pimlico, London, ‘ Im- 
provements in small arms, and in artillery, and in projectiles for artillery.” 

489. RicharD WALLER, Baker-street, Portman-square, London, * Improve- 
ments in hinery and app for joining leather and flexible and 
textile materials, and for the manufacture of boots and shoes, and other 
coverings for the feet.” 

497. Frepenick St. Georee Smita, Drogheda, Ireland, “ Improvements in 
machinery for grinding or reducing quartz, bones, grain, and other 
substances.”—Partly a communication from Eiward Furber, New York, 
U.S.—Petition recorded 24th February, 1862. 

504. Epwin Buiss, Percival-street, Clerkenwell, and Henry LAMPLoven, 
Holborn-hill, London, “‘ Improved means for viewing microscopic photo- 
graphs and other minute objects.”— Petition recorded 25th February, 1862. 

516. ALFRED GREEN, Rose Cottage, North-road, Forest-hill, Lewisham, 
Kent, ‘* Improvements in the method and apparatus for bordering paper, 
envelopes, and cards, with black or coloured borders.” 

529. WILLIAM Peacock SavaGe, Roxham, Downham, Norfolk, ‘‘ Improve- 
ments in fire-arms.”—Petitions recorded 26th February, 1862. 

533. Toomas ADAMS, Deptford, Kent, ‘‘ Improved arrangements for effect- 
ing an equilibrium of the steam pressure upon valves, the said arrange- 
ments being also applicable for effecting equilibrium of fluid or gaseous 
pressure upon other valves.”— Petition recordet 27th February, 1862. 

550. Jacques Lazargk CHARcoUCcHET, Lyons, France, ‘‘ Improvements in 
machinery for breaking stone.”—Petition recorded 28th February, 1862. 
554, Tuomas BraprorD, Fleet-street, London, ‘Improvements in wash- 
ing machines for cleansing domestic garments, fibrous materials, and for 

manufacturing purposes.” 

570. JouN Wuitmore Davis and Francis Davis, Hull, Yorkshire, “ Im- 
provements in apparatus for supplying feed water to steam boilers.”— 
Petitions recorded 1st March, 1862. 

595. Joun Sipvesorrom, Harewood, near Mottram, Cheshire, ‘ Improve- 
ments in fire arms and ordnance, and in projectiles.’—Petition recorded 
5th March, 1862. 

621. GrorGk EpMonson, Queenwood, Southampton, “Improvements in 
washing machines."— Petition recorded 8th Murch, 1862. 

745. MARC ANTOINE Francois MENNoNS, Rue de |’Echiquier, Paris, “A new 
or improved means of arresting head-strong or runaway horses.”— 
communication from Augustin Durand, Bourg-la-Reine, France. 

751. Tuomas Duny, Windsor Bridge Ironworks, Pendleton, near Man- 
chester, ‘‘ Improvements in the construction of bridges, roofs, houses, 
and other structures.” — Petitions recorded 18th March, 1862. 

799. Robertson GLADSTONE, Court-Hey, Broad-green, Lancashire, ‘‘ Certain 
improvements in tilting or tipping wagons.”—Petition recorded 22nd 
Murch, 1862. 

843. Joun Hawortu, Southampton-street, Bloomsbury, London, “ An 
improved method of conveying telegraphic messages and signals by 
means of electricity, without the intervention of any continuous artificial 
conductor.”— Petition recorded 27th March, 1862. 

863. WiLLIAM AusTIN AsuE, Bolton-place, London, ‘‘ An improved mode 
of, and apparatus for, driving the propel:ing shafts of ships or vessels.”— 
A communication from Edward David Ashe, Quebec, Lower Canada.— 
Petition recorded 28th March, 1862. 

1020. EpWARD FUNNELL, East-street, Brighton, Sussex, ‘‘An improved 
self-acting mdicator signal for railways.”— Petition recorded 10th April, 
1862. 

1097. Joun BArgovr, Liverpool, *‘ Improvements applicable to upholsterers’ 
and other hand hammers.”—A communication from William Thomson, 
Toronto, Canada.—Petition recorded 16th Apri/, 1862. 

1208. Georce Ricuarps, Caroline-street, Bedford square, London, ‘Im 
provements in ordnance, and in the manner of loading such with the 
—— and projectiles suitable thereto.”— Petition recorded 25th April, 

862 

1473, CuarLes Atrwoop, Tow Law Ironworks, Durham, “ Improvements 
in the production or manufacture of steel and iron of a steely quality.” 
—Petition recorded Lith May, 1862. 

1618. Rosent Grirriris, Mornington road, Regent's Park, London, “ Im- 
provements in marime propellers for ships and boats, and for the sheath- 
ing of iron ships with metal sheathing to keep them from fouling.”— 
Petition recorded 29th May, 1862. 

1650, LEOPOLD CuAUBERT, Great Tower-street, City, London, “ An improved 
mode of, and apparatus for, raising the level of water in rivers, canals, 
and other water courses.”— Petition recorded 31st Muy, 1862. 

1712, GkORGE HASELTINE, Fleet-street, London, ** A new or improved pho- 
tographic camera."—A communication from Allen Benjamin Wilson, 
Waterbury, Connecticut, U.S.—Petition recorded 7th June, 1862. 

1812. Joun BLaxp Woop, Vernon House, Camp-street, Broughton, near 
Manchester, ‘‘ Improvements in the manufacture of driving straps or 
bands, the backs of wire cards, and cop tubes.”—Petition recorded 19th 
June, 1862. 

1839. GEorGE TOMLINSON BovsriELD, Loughborough Park, Brixton, Surrey, 
**Certain new and useful improvements in steam engine valves.”—A 
communication from John Baird, New York, U.S.— Petition recorded 21st 
June, 1862. 

1845. GeorGE Haszritine, Fleet-street, London, ‘‘ Improvements in machi- 
nery for mowing and reaping, the driving gear employed being appli- 
cable to machines for other purposes.”-—-A communication from Moses 
Gilbert Hubbard, Syracuse, New York, U.S.—Petition recorded 23rd 
June, 1862. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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*,* Specifications will be forwarded by Mr, Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 
by post-office order, made payable to him at the Post-office, High Holborn, 
to Mr. Bennet Woodcroft, Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tux Enoinern, at the office of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
$168. J. Perrin, Hyde, Chester, ‘An improved equilibrium valve.”—Dated 
18th December, 1361, 

This invention relates to that description of valve employed for diminish- 
ing the pressure of steam from high to low, or when used as a throttle 
valve for regulating the supply to the cylinder. The inventor fixes two 
valves of the same diameter upon one spindle, and also a piston equal to 
one square inch of area, and causes the top of the spindle to be weighted 
with weights, each weight indicating one pound pressure of steam. The 
piston works in a cylinder, and is acted upon by the steam, so as to balance 
the weights according to the pressure, and as the valves are of equal 
diameters this arrangement is perfectly equilibrium. The valves are 
webbed and work through holes, and are bevelled to allow the steam to pass 
freely, and thereby prevent the shocks from sudden changes of pressure 
which generally occur with the ordinary flat valve. — Not proceeded with. 
8173. J. Pippineton, Grocechurch-street, London, ‘Condensing apparatus 








Jor steam engines." —A communication.—Dated 19th December, 1861 
This invention is designed to dispense with the cold water pump commonly 
used in condensing engines, and to produce purer water for feeding the 
boiler by means of improved condensing apparatus of the following con- 
struction :—The patentee employs a hollow cylinder, to the lower end of 
which a tube is fixed, and its other end connected to an air pump. Beneath 
the piston thereof, within the aforesaid hollow vessel, are fixed two other 
vessels of smaller diameter ; the lower end of one vessel communicates by 
an outlet pipe fitted with a well or other water supply, and the upper end of 
this vessel communicates with a perforated hollow chamber formed around 
the upper part of the second vessel, the lower end whereof extends to the 
feed pump of the boiler beneath the piston thereof. The upper end of the 
hollow cylinder aforesaid is fitted with a dome shape cover, to the top of 
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THE ENGINEER. 


inted with the manufacture of horse shoes. The flat portion of the 





which a bent pipe is fixed, the said pipe being employed to 
steam from the cylinder of the engine into the d , the 
water ing intoa reservoir by a cock fitted in a branch of the said bent 
pipe. The effect of this is as follows :—The air pump being put in motion 
forms a vacuum in the condenser, and causes water to enter therein and 
pass through the perforations in the vessel therein, and coming into contact 
with the steam from the cylinder of the engine will condense the same. 

3207. F. Grimapi, Manchester-buildings, Westminster, ‘* Rotatory steam 
boilers.” —Dated 2ist December, 1861. 

relate to the invention for “improvements in the 

g of steam.” for which a patent was granted to the pre- 

sent patentee, dated the 9th day of August, 1860 (No, 1927). The most impor- 

tant improvement consists in fitting the rotatory boiler either with small 
tubes or internal flues, so as to ge increase the heating surface. In 
case of the boiler being fitted with tubes, the latter almost fill the boiler, 
leaving only some space for the steam and feeding pipes. When the boiler 
is a flue one, the internal flues are generally four in number, and are pl 
under the axis of the boiler; they may go straight from one end of the 
boiler to the other, asin the common boilers; or they may have one of 
their ends bent inside the boiler, so as to open in the circumference of the 
same. The next improvement consists of taking the steam as near as 
possible to the top of the boiler, so as to prevent any priming. Therefore, 
the steam pipe on entering the boiler through one of the tubular trunnions, 
is bent up to the top of the boiler, as far as it can go. This arrangement, 
however, is not applicable to those boilers which are fitted with straight 
tubes or straight flues. 

3209. W. L. and W. Auicutn, Northampton, “ Apparatus applicable to the 
superheating of steam.”—Dated 21st December, 1861. ” 

This invention is carried into effect as follows:—For locomotive or 
portable boilers the patentee constructs a series of tubes in a syphon, or 
approximatively syphon, form, placed within the smoke box and above the 
flue tubes of steam boilers. This apparatus is to be connected to the steam 
space of the boiler, and also to a pipe through which the superheated steam 
is conveyed to the cylinders of the steam engine. They also construct a 
double chamber or box of a © form, with an outer and an inner casing, 
leaving sufficient space for the steam between, and thus secure the action 
of the heated gases in the smoke box ofa boiler, and this box or chamber 
is connected to the steam space of the boiler and to the cylinders of the 
engine. In constructing stationary boilers they connect a series of tubes 
of convenient length in a syphon, or approximatively syphon, form, placed 
within the flues or flue tubes of boiler. They also connect one or more 
ends of these tubes to the steam space of the boiler, and to a pipe or pipes 
conveying the superheated steam to the cylinders of the engine. They also 
construct a tube or tubes one within the other. The heated gases pass 
through the inner tube and around the external portion of the outer 
tube or tubes, the space between being occupied by the steam to be super- 
heated. They connect these tubes or pipes together at each alternate 
end or otherwise; or they may be all connected together at one end to a 
pipe or pipes from the steam space of boiler, the other end or ends being 
connected to the steam pipe or pipes, so as to convey the superheated steam 
to the cylinders of engine. For marine engines it will only be necessary to 
modify the details of the above arrangements according to the form of the 

iler. 

3211. F. SeLsy, Surbiton, Surrey, ‘‘ Improvements in boilers for the genera- 
tion of steam, in engines for applying steam for motive power pwrposes, 
and in wheels and ways for st-am carriages.” —Dated 21st December, 1861. 

The First part of these improvements relates to the construction of the 
boiler or generator by which steam is very rapidly made. The patentee 
calls the boiler a “‘multitubular coil boiler.” The coils are of small 
diameter, and fixed vertically, and take the place of ordinary straight boiler 
tubes when vertically fixed. The shell of the boiler may be of any conve- 
nient form, and may be double-cased to form water spaces. The water 
passes through the coil tubes, and the fire acts outside around them. 
Farther, for a circular or other vertical boiler, the steam is collected in a 
dome (a separate part from the boiler) through which the gases from the 
furnace pass, by means of a number of vertical tubes placed in the dome, 
into the stack, whereby the steam becomes superheated. The Second part 
of the invention relates to the cylinders when used of different diameters 
with expansion, and with or without condensation. He places the small 
cylinder into which the steam first enters within a larger cylinder, which 
larger cylinder is therefore an annular cylinder, and these two are placed, 
if desired, in a still larger cylinder, which would also be an annular cylinder. 
The valves can be arranged as desired, either with a single valve rod and 
single eccentric, or with separate rods and eccentrics ; also the cranks may 
be opposite, or in the same line, and one crank may be used, as found most 
convenient ; or the cranks may be at right angles. The Third part of the 
invention relates to the transmission’ of motion from the crank axle to the 
driving axle where ring is used specially applicable to paddle-wheel 
steamers, traction and locomotive engines. The driving axle, being much 
subject to vibration, is made into two shafts, that is, divided in the centre ; 
the inner ends are hung on swivel or ball bearings, whereby the shaft is 
allowed to move in one direction both up and down. The geared wheels 
hang over the centre of these bearings, and being geared into a pinion or 
wheel on the crank axle can never get out of gear or cross the teeth, 
one fitting into the other, the face of the wheels being convex and concave 
according to the radius taken from the swivel bearings and the diameter of 
the wheels. The other ends of these half shafts are fixed, as is usual, and 
kept in their places by springs. The Fourth part of the invention relates 
to the wheels of locomotive and traction engines and the tramway for 
them torun on. The rim of the wheel is made of an inverted Y shape, 
with or without flat side rims, so as to run on a tramway or not; the 
rails are in the form of tubes of wrought or cast iron, or of a half circle, by 
which means the engine will gain more tractive power than with ordinary 
flat rails. Where no tramways are used, he fixes a flange on both or either 
side of the wheel, which may be called a flange wheel, of smaller diameter 
than the other part of the rim, so that, when the engine runs over soft 
ground, it will bear on the flanges as well as on the wheels. And, Lastly, 
he fixes on the rim of the wheel at convenient distances apart plates by 
preference in the form of horse shoes to give greater power to the forward 
motion of the engine, and thereby prevent slipping. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

3187. J. STANDFIRLD, Aylaford, and J. STaNpriEeLD, Stratford, Essex, 
“ Apparatus Jor giving motion to ships and machinery, and Jor raising 
water.”—Dated 20th December, 1861. 

The First part of this invention relates to the machinery or apparatus for 
transmitting the power generated by a stream of water or other fluid to a 
rotating shaft connected with a screw propeller, or with any machinery 
required to be driven, and consists, mainly, of an open cylindrical case in 
which a number of vanes are arranged radially, but which are set in an 
oblique direction, so that any fluid impinging upon or projected against 
such vanes shall give a rotary motion thereto, and, consequently, to the 
case containing them. In the centre of the said cylindrical case a boss or 
centre is fixed, being retained in place by the vanes referred to, and 
through which boss the driving shaft passes, being securely keyed or 
otherwise attached thereto, so that it receives a like rotary motion. The 
water or other fluid employed for giving motion to the cylindrical case and 
its connected shaft is supplied to the vanes by means of a pipe terminating, 
when desirable, in two or more branches which enter for a short distance 
into the cylindrical case, the vanes before referred to not being quite equal 
in depth to that of the case. The Second part of the invention consists of 
apparatus so arranged that a current or several currents of steam issuing 
from flat, cylindrical, annular, or otherwise shaped orifices, are caused to 
meet currents of water or other fluids (surrounding the flat, cylindrical, or 
otherwise shaped jets, or being surrounded by the annular jets), and thus 
carry the latter along with them to the supply pipe for feeding the cylin- 
drical case, or the stationary reaction tube or tubes above described ; or, 
Lastly, to an ordinary delivery pipe when the apparatus is used for raising 
water.—Not proceeded with. 

1394. W. TiPPLE, Gravesend, Kent, “‘ Paddle-wheels.”"—Dated 20th December, 
1861. 

According to this invention the paddles are hung in bearings upon cross 
shafts, with the dipping paddles or float boards inclined inwards towards 
the circle of the travel of the wheel. This inclination is self-existing or 
adapting, so that the wheel turns upon its axle, and the paddies hang sta- 
tionary, except those that are in action in the water. The angle of inclina- 
tion is given to the paddles by means of the leverage that exists in the 
bearings that are used to hang the paddles. The balancing of the paddle is 
effected by placing the cross shaft thereof a little below the centre or middle 
of the paddle, so that, when the paddle is making the sweep under the 
paddle shaft, the resistance shall be equal, the lesser surface sweeping 
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through the dense or deep water, while the greater surface above the cross | 
shaft sweeps through the lighter or the shallow water, by which equality of | 


pressure on the surface of the paddle is effected. This being the case, it is 

only necessary to give the paddle stability in its position, which is accom- 

plished by placing compactly-shaped weights upon the bottom of the 

paddles ; these weights have a pendulous power, being hung upon the end 

of a moving leverage. 

3219. E. Eve, St. Johkn's-wood, 
December, 1861. 

The ironemployed for the purpose of this invention consists of a flat bar, 
having a ridge along the centre of the upper side thereof, such ridge being 
of any desired height suitable for the purposes of this invention. The bars 
may be manufactured by the process of rolling, or by any other suitable 
process, and are cut into the requisite lengths for the different description 
of shoes, which are formed thereof by being simply turned and made into 
the proper shape and size by the means and processes well known to persons 


London, “‘ Horse shoes.” — Dated 2th 





shoe is, of course, placed next the horse’s hoof, the tread being upon the 
before-mentioned ridge.—Not proceeded with. 





Crass 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
3174. J. TureBaut, Mile-end, London, “ Ornamentation of textile fabrics.” — 

Dated 18th December, 1861. 


of, 





This invention has to the or tation of textile fabrics, such 
as muslin, net, silk, velvet, cloth, or otherwise, and consists in printing or 
producing thereon ornamental designs or devices by means of the granulated 
mineral or sparkling metallic substance commercially known as steel dust, 
the said metallic substance being caused to adhere in such parts as may be 
required, and thus form the device or design through the medium of any 
suitable size or cement.—Not proceeded with. 

3181. T. Bourne, New York, U.S., “Cotton gins."—A communication,— 
Dated 19th December, 1861. 

This cotton gin is designed to clean all varieties of cotton by separating 
the seed from the fibre without breaking the seed or injury to the staple. 
In order to accomplish the above object the patentee employs a roller in 
combination with an adjustable stripping pla'e, an adjustable breast plate, 
a screen or grating formed of rods, a chute, a feed board, a stationary brush 
and cams and springs, arranged as hereafter more fully described. It is 
operated by placing the seed cotton on a feed-box provided with rods upon 
which, when motion is given to the machine, the cotton passes up and over 
the edge of a breast plate, and is drawn downward by a roller, which is 
placed contiguous to the breast plate, until it strikes a brush placed under- 
neath a cover, from whence it falls into a chute, thus passing off free from 
all seeds or other impediments which may be lodged in the fibrous sub- 
stance. Whilst the cotton is thus passing over the edge of the breast plate, 
a vibrating plate, placed nearly perpendicular to the breast plate, and 
which receives motion from cams placed on the shaft, strips the seeds from 
the fibres, from whence they pass through and between the rods before 
mentioned and back of the chute which divides and keeps them separate 
from the clean cotton, 

3183. E. Stor, Ashton-under-Lyne, “ Collecting and removing the waste and 
dirt which occurs in the process of spinning cotton, dc.”—Dated 19th 
December, 1861. 

The First of these improvements consists in constructing and arranging 
the brackets so that the scavenger roller can yield and give way when any 
extraordinary pressure is opposed to it, and so prevent damage and breakage 
of the machinery. The Second improvement consists in the application of 
mechanism by which the brackets (and, ntly, the scavenger roller) 
are raised so as to be entirely clear of the carriage boards during the 
running in of the carriages ; but on the carriage drawing out, the scavenger 
roller falls on to the carriage boards, and collects and removes the waste 
and the dirt as the carriage recedes from the roller beam, instead of the 
ordinary mode in which the scavenger roller first runs up the carriage 
boards as the carriage completes its running in (and so drives the waste and 
dirt up to the spindles), and afterwards passes down the carriage boards as 
the carriage recedes from the roller beam. The Third improvement relates 
to the application of certain mechanism by which the scavenger roller not 
only cleanses the carriage boards from waste and dirt, but also cleanses 
the waste and dirt from the stands and front of the roller beam. 

3212. W. Kemp, Leeds, “ Scrays or tables applicable to gig mills, brushing 
mills, d&-c.”""— Dated 21st December, 1861. 

The patentee claims the combination of mechanism described whereby 
the folds of cloth received on to a movable scray are caused by the form 
and motion of the scray to be turned over before passing off the scray, and 
in such manner that that which was undermost when received on to the 
scray is uppermost when about to pass off the scray. 








Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl 
Mills, Gc. 

$171. A. Pererson, Wittkiel, in Angeln, Duchy of Schleswig, ‘‘ An improved 
system of drainage and irrigation for meadow and other land.” — Dated 
18th December, 1861. 

This invention is carried out as follows :—From the head or top of the 
meadow the main drain is laid in the direction towards the lowest part of 
the meadow, and at a depth from the surface varying from about four to 
five feet, according to the locality and the nature of the soil. From this 
main drain side drains branch off at right angles with the main drain, or in 
such other direction as the formation of the surface may render desirable or 
needful, and where required these side drains have again their tributaries 
or branches. These side or branch drains are laid with a slight fall towards 
the main drain. The distance from one side drain to the next varies 
according to the nature of the soil. At each place where a side drain enters 
into the main drain, a shaft or pit is formed reaching from about 18in. 
above the surface of the ground to the bottom of the main drain, and into 
the sides of which shaft the mouths of both the main drain and the side 
drains open. On the side towards the off flow the main drain is fitted 
with a valve or sluice, which can be shut or opened as the case may require. 
By means of these sluices the water can be discharged or admitted and 
retained in any of the side drains, and the water raised to and kept at any 
desirable level between the bed of the closed sluice or main drain and the 
surface of the ground. Shallow regulating ditches are formed on the 
surface of the ground immediately over the side drains, which can be filled 
and made to run over the surface of the meadow, or in which the surplus 
surface water may collect and discharge itself into the shafts, which are for 
this purpose provided with openings or grates at the sides above the 
surface of the ground. In the same manner as water is admitted, liquid 
manure may be distributed, or water charged with fertilising substances.— 
Not proceeded with, 

3178. J. Banneur, Exeter, ‘‘ Apparatus for desiccating grain, seeds, dc.” — 
Dated 18th December, 1861. 

To accomplish the objects of this invention the patentee provides a 
cylinder which he places horizontally, and which is furnished with longitu- 
dinal ledges or shelves in the interior, and such cylinder he causes to rotate 
round a hollow shaft passing through the entire length of the cylinder; this 
shaft is perforated with numerous holes throughout, but is stopped or 
plugged in the interior towards its outlet end. In connection with the 
hollow shaft he applies a fan or fans, or other apparatus to cause a current 
of air (either at its natural temperature or heated artificially) to pass into 
and through such hollow shaft, and to be discharged through the before- 
mentioned holes in numerous streams, to impinge on and take up the 
moisture from such matter as may be placed within the cylinder. The 
moistened air passes out either into and through a condenser, or into a chim- 
ney shaft, or in such other direction as may be desired. He provides the 
cylinder with suitable openings for loading and unloading, and he either 
closes up one or both ends of such cylinder, or not, as may be desired, pro- 
viding, however, for the escape of moistened air. When it is desired to re- 
saturate or remoisten the matter in the cylinder, he applies suitable 
apparatus to enable him to direct currents of moistening fluid through the 
holes in the shaft or otherwise. 

3188. J. Smitu, Stafford, and J. B. Haas, Coven, ** Improrements in thrash- 
ing machines, and in mills for grinding, and in apparatus for raising or 
moving grain in granaries and other places.” —Dated 20th December, 1561. 

This invention cannot be described without reference to the drawings. 
3201. T. and W. Green and R. Matuers, Leeds, “‘ Lawn-mowing, rolling, 

and collecting machines.” — Dated 20th December, 1861. 

For the purposes of this invention, in constructing mowing machines 
known as lawn mowers, the patentees make the outer edges of the main 
drum or drums rounded, so as to prevent them cutting or marking the 
turf; and, the outer edges being thus turned in, greater strength is 
obtained without increasing the weight, and the drums are less liable to 
fracture than hitherto. When two drums are employed they place the 
catches for throwing the cutters into or out of work between the two 
drums, and arrange them so that they are both acted upon by one lever 
instead of two, as hitherto, outside of each drum. In order to adjust the 
cutters (usually spiral blades ranged round an axis) to the bottom blade 
they employ carriages or plummer blocks having a set screw acting on the 
top, and a spiral or other spring on the under side of them, the carriages 
or plummer blocks carrying the axis of the cutters; this arrangement 
allows of the adjustment being effected to the greatest possible nicety. In 
order to communicate motion from the drum shaft to the spiral cutters they 
employ an internal toothed wheel on the drum shaft, by which means they 
are enabled to employ a wheel of greater diameter than when using an 
externally toothed wheel, as heretofore. The grass boxes of mowing 
machines they make of thin sheet iron, having suitable devices stamped 
upon them, insuring strength and lightness. The last improvement con- 
sists in composing the front or leading roller of thin iron dises, having 
bosses on each to keep them any suitable distance apart, the discs being 
mounted on an axis, and each disc being free to revolve. 

3214. J. H. Jounson, Lincoln’s-inn-flelds, London, “‘ Apparatus for cleaning 
wheat and other grain.” —A communication.—Dated 24th December, 1861. 

This invention consists in the employment of a centrifugal apparatus of a 
peculiar construction. This apparatus consists of a vertical shaft, provided 
with a number of dished or inverted truncated cones having their peri- 
pheries higher than their centres. Between each pairof these rotating siete 
is a stationary, conical, or dished-shape plate, similar to those carried by the 
vertical shaft, but secured to an outer casing which surrounds this portion 
of the apparatus. Inside the outer casing—which is provided with openings 
at intervals—is fitted a perforated or roughened metal plate or cylinder, 
against which the grain which falls on to the upper one of the set of revolving 
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plates is directed or thrown by the centrifugal force generated by their 
rotation, and then falls on to the stationary plate beneath, which directs it 
to the centre of the next lower revolving plate, when it is again thrown 
against the perforated roughened plate, and falls on to the next stationary 
conical a, and so on, finally entering a coffer and passing down a shoot 
to a riddle or sieve, being ouvounded by a fan blast as it is leaving the 
mouth of the shoot. The degree of inclination of the rotatory and fixed 
plates will depend upon the speed at which the apparatus is to be worked ; 
and facility is afforded for setting the rotating plates nearer to or further 
from the stationary ones, according to the amount of clearing action 
desired. In order to facilitate the changing of the cones the outer casing is 
made in a series of movable rings, held together one above the other by 
vertical screw spindles to lugs formed on the top and bottom rings, thus 
enabling the parts to be easily separated when any change of plates is 


required, 
Ciass 5.—BUILDING. —None. 





Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


3068. G. CLARK, Craven-street, Strand, London, “ Armour for ships or bat- 
teries.”"— Dated Tth December, 1861. 

The First part of this invention consists in manufacturing armour plates 
with ribs running longitudinally on the back or inner s'de thereof, for the 
double purpose of adding to the strength of the plate without too great an 
increase of weight, and of rendering the ribs available for attaching the! 
fastenings of the plates thereto without perforating or diminishing 
thickness Or substance of the body of the plate. In manufacturing these 
plates one, two, or more ribs are to be forged on one side, and as part of the 

late. These ribs may be formed in the process of manufacturing the plates 

y hammering in the usual way to a pattern, or by passing the plates 
through rollers with grooves cut to the pattern the form of armour 
plates. Under this head the patentee claims the improvements or modifi- 
cations in the forms of armour plates intended to be applied with dove- 
tailed slots cut or otherwise formed in or upon them on the plan of an 
invention for which a patent was granted to him on the 25th February, 1861 
(No. 482). With reference to the nature of the backing for armour plates 
he claims the application and formation of tubular or longitudinal cells, 
constructed and fastened outside the iron skin or the wooden planking of a 
ship or battery, or outside any other structure to be used as a defence 
against projectiles, such cells being formed and arranged and fastened to the 
ship, battery, or other structure in any of the manners described and shown 
in the drawings or otherwise, and bay between the outer surface of any 
such ship, battery, or structure and the armour plates. Under that head 
of the invention which relates to the mode of attaching and fastening 
armour plates and the backing thereof he claims the improvements or 
modifications in the mode of fastening described in the before named 
invention, for which he obtained a patent dated the 25th February, 1861 
(No 482), and especially the manufacture and use of bolts with bevelled 
heads fitting into bevelled slots, the addition of a neck and flanged bar to 
his system of bevelled troughs, and the mode of scraping the bevelled 
tongues, all in the manner described and shown in the drawings. He also 
claims the improvements applicable to the strengthening and supporting 
of the spaces inside the skin and between the frames of an iron ship or 
other structure on the same plan as described and shown in the drawings, 
and in so far as any of such improvements or the parts thereof have not been 
previously known or used. He also claims the manufacture, use, and ap- 
plication of yielding or elastic wedge plates, of iron tubular rivetting sheaths, 
of wedging nuts for bolts, and of rivetting collars, and the mode of rivet- 
ting the ends of bolts therein, all as described and shown respectively in the 
drawings. He also claims the use and application of hard bitumenised felt, 
card board, gutta-percha, or other hard and yielding material, as a packing 
between iron surfaces for the prevention of vibration, in the manner de- 
scribed. The invention cannot be fully described without reference to the 
drawings. 
3072. Masorn-GENERAL HUTCHINSON, Devonport, ‘‘ Improvements in projectiles 

and ordnance, and in apparatus to be used therewith.” —Dated 7th Decem- 
ber, 1861. 
This invention relates to a projectile of a concentric discoidal form, and 
to ordnance to be used for discharging the same, whereby increased range, 
ter accuracy of aim, and increased penetrating power are obtained com- 
bined with lightness and economy. The projectile may have its circumference 
periphery or either bevelled on both sides, so as to present a sharp edge, ormade 
flat, and of the same width as the minoraxis of the disc. This projectile can be 
made solid or hollow, and is applicable to shells of all kinds, and, from the 
peculiar mode of firing the same, is particularly well adapted to be used as 
red-hot shot. The discoidal projectile is intended to be forced from the 
mouth of a short chamt id or hambered barrel, the length of which 
need not be much more than is sufficient to contain the heaviest charge of 
powder to be used. The sides of the mouth of the barrel may be expanded 
to conform partly to the discoidal shape of the projectile, and they are pro- 
longed beyond the actual muzzle of the eun, so as to form a space for the 
reception of the shot, and in order that the expanding gas thus partially 
restrained may act the longer on the starting projectile. The discoidal pro- 
jectile is introduced edgewise either in a vertical or horizontal plane into the 
mouth or muzzle of the gun, and the mouth or muzzle of the gun is shaped 
so as to correspond to the edge of the shot which fits up nst the wad, 
The shot is held in its place in the mouth of the gun by a cord or 
suitable strength passing round it, which cord is broken or severed by the 
firing of the gun. The barrel itself is contained within a wrought iron 
cradle or frame, supported upon a suitable stand (resting on a platform), 
which willadmit of the cradle and barrel pivotting or turning into aconvenient 
vosition for receiving the shot, and will also admit of the cradie with true 
arrel being a little raised or lowered, so that the line of fire may be a little 
above or a little below the geometrical centre of the projectile when the 
gun is loaded. The platform extends beyond the mouth of the gun, and is 
capable of the lateral or vertical adjustments required for properly pointing 
the gun. The front portion of the platform carries guiding bars suppo; 
in suitable standards, which bars serve to guide the shot on leaving the gun. 
A rotary motion on its minor axis is imparted to the projectile if it be so 
adjusted in the gun that the line of fire be slightly above or below the centre 
of gravity or the geometrical centre of the shot. The patentee devermines 
the centre of gravity of the discoidal shot «f means of a machine consisting 
of vertical slides upon which the shot is laic ae and balanced in 
different diametrical lines ; hence the exact segment in which the centre 
of gravity lies can be readily determined. In order to counteract or deaden 
the recoil of the gun, a spring may be placed between the breech end there- 
of and the rear end of the cradle, and the barrel may lie upon india-rubber 
in its cradle. This cradle is attached to the front part of the frame or platform 
by india-rubber bands from its rear, the cradle with the true barrel being, 
in that case allowed to recoil up an inclined piane while the guiding bars 
remain stationary on their platform. When very large projectiles are to 
be thrown, the muzzle of the gun may be made to enter the projectile in- 
stead of embracing it. In such case, should the projectile be hollow ora 
shell, that part of the periphery where the aperture is left for the muzzie 
of the gun would require to be strengthened. These forms of guns and 
projectiles are equally applicable to heavy ordnance and light field pieces ; 
and sometimes in field practice a projectile is used composed of a number of 
thin plates, fashioned or curved like a boomerang, placed side by side, 
which will separate on being fired. 
3086. W. Mason, Cannon-street, Poplar, “ Applying armour or thick plating 
to ships and other structures.” —Dated 9th December, 1861. 

For the purposes of this invention the upper and lower edges of the 
armour plates are bevelled, and narrower thicker plates or bars are em- 
hey with such armour plates, which are also bevelled at their upper and 

ower edges to correspond with the edges of the armour plates. 80 
narrow and thicker plates or bars are fixed in a direction running fore and 
aft of the ship, in such manner that the bevelled edges of the narrower and 
thicker plates or bars may overlap the edges of the armour plates. The 
armour plates, in addition to being thus fixed to a ship's side, or to the side 
of another structure similarly requiring to be protected by armour plating, 
are to be further fixed by the use of through-bolts as has before been done. 
The narrow and thicker plates or bars before mentioned may be fixed fore 
and aft ofa ship in various ways, but the inventor prefers that outside of 
the skin of a ship or vessel there should be a quantity of timber applied 
between the skin and the plates (as hes before been the case when app!y- 
ing armour plates), and that the timber should fill the space between the 
skin and the thicker plates or bars, and also between the skin and the 
armour plates. He —— that between the timber and the narrow plates 
or bars there should be thin plates of iron interposed of greater width than 
the narrow plates. He prefers that at the back of the narrow plates or bars 
there should be grooves formed longitudinally therein to receive the ends 
of eye bolts, in such manner that on keys or bolts being passed through 
transversely they will fix the eye bolts securely to the backs of the narrow 
plates or bars. The eye bolts pass through the timber and through the skin, 
and to prevent the screw nuts which are screwed on to the inner endsof the 
eye bolts acting injuriously on the skin, he introduces a considerable thick- 
ness of timber between the screw and theskin. By these means the tighten- 
ing up the eye bolts attached to the back surfaces of the narrow plates 
or bars will cause such narrow plates or bars to be drawn inwards, and by 
reason of the edges being bevelled or made wedge shaped they will act as 
long wedges between the armour plates, and tend to wedge them tightly to 
the ship's side, or to the side of another structure requiring similar armour 
plates to be fixed thereto.—Not proceeded with, 
3097. W. E. Newton, Chancery-lane, London, “ Breech loading cannon.”— 

A communication —Dated 10th December, 1861. 

This invention consists in constructing the rear end or back part of 
cannon or ordnance with a vertical slot, and placing within the same an 
oblique block, suspended on a horizontal shaft, and made eccentric at its 
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ends to the centre of the shaft, so as to enable the eccentric ends, by a0 
cillating movement of the shaft,{to be brought in such relation to th, 
eccentric surfaces of a movable breech block and the rear end of the slot ae 
oforce and hold a tapering projection or breech pin on the front part o 
he movable breech block in the corresponding flared or frustrum of a cone 
lormed end of the barrel of the gun when fired, and to allow the breech 
lock to be withdrawn to admit of the insertion of a fresh cartridge. This 
is effected by bringing the long block into a vertical position in its slot, so 
s to leave room for the breech block to be drawn back. The front end of 
he movable breech piece is provided with a conical copper or soft metal 
a to form a tight joint with the breech end of the bore.—Not proceeded 


B098. W. E. Newron, Chancery-lane, London, “ Knapsacks.”—A commu- 
nication.—Dated 10th December, 1861. 
This invention cannot be described without reference to the drawings. 
- J. W. Scorr, Worcester, ‘‘ Wads for fire-arms.”—Dated 12th December, 
861. 

This invention consists in the facture of a I d wad, or wad 
nd valve, of leather or other suitable material, the valve part of which will 
yield and allow of easy insertion and ramming home of the charge, but 

yhich, upon the discharge of the arm, will be expanded and forced into 
bontact with the whole circumference of the bore, and not only offer the 
ecessary resistance to the explosive gases, but at the same time cleanse the 
yarrel. The most simple form of compound wad and valve, and that which 
he patentee prefers, consists of a cup of compressed butt leather, of or 
bout the same circumference as that of the bore of the arm in which it is 
0 be used. The edges of this wad may be toothed or plain, and, instead of 
ts being in the form of a cup, it may be a plain disc, and of any suitable 
material. To this wad, and preferably at the centre only, is attached by a 
vet, pin, or stud, or by glue or cement, a leather valve, rather larger in 





3218. Mrs. C. Suitu, Bedford, “ Stays.”—Dated 24th December, 1861. 

This invention relates to stays for adults and children, and consists in 
the employ t of fastenings per tly attached to each side of the 
opening in the front of stays, so as to avoid fixing any fastenings upon the 
steel or other busks of the stays, which are made plain and removable, as 
hereinafter described. One part of each of the fastenings is fixed to one side 
of the opening of the stay, and the other part of the fastening to the opposite 
side of the opening, so that, when the stay is put upon the body, with the 
opening in front of the wearer, the corresponding part of the fastenings may 
be put together so as to secure the sides of the opening. The busks which the 
patentee prefers to use consist of a plain strip of steel rounded at top and 
Seeteen. For every pair of stays two such busks are used, one being 
inserted in a sheath made for its reception at each side of the opening. 
When the stay is on the wearer and fastened the two busks are brought 
near together and give the necessary and usnal support in front. 








Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

3175. C. E. Symonps, Stones End, Southwark, London, ‘‘ Treatment and appli- 
cation to various useful purposes of light spirituous liquids.” —Dated 18th 
December, 1361. 

This invention consists in the treatment and application to any useful 
purposes of any light spirituous liquid that distils over at a temperature of 
under the boiling point of water, having aspecific gravity not exceeding 
6850, obtained from coal, peat, bitumen, bituminous schists, and other 
bitumi substances, petroleum, rangoon, tar, crude paraffine oils, rock 





































tircumference than the bore. This valve, when the I wad is 
nserted in the barrel, is placed uppermost. The patentee sometimes forms 
hese compound wads by inserting in or fixing to the edge of the wad, 
hether cupped or not, a ring or annular valve of leather, cloth, or other 
puitable material. The invention also consists in forming wads of simple 
d of leather or other suitable material with toothed edges. 


3151. W. Bartram and W. 8S. Harwoop, Sheffield, “ Apparatus for filling 
and ramming cvrtridges for breech loading and other fire arms.” —Dated 
16th December, 1561. 

This invention consists of a cylindrical tube of sufficient bore or internal 

diameter to receive the cartridge case, which is inserted at the lower end of 

ithe tube, the upper end of which is furnished with a cap screwed thereon 
through which a cylindrical rammer is worked by hand or otherwise. The 
cylinder and rammer being in a vertical position, and the cartridge case 
having been inserted, the gunpowder is poured into the cylindrical rammer, 
which is funnel mouthed at the top, and forms both a rammer and feeder ; 
the powder falls into the cartridge case, and a wad is then inserted through 
a slot or aperture in the cylinder above the cartridge case. The wad falls 
on to the powder in the case, and the rammer is there brought to bear upon 
the wad, so as to firmly fix it in its place on the top of the powder, The same 
process is then to be repeated with the shot. A spiral spring round the 
exterior of the rammer (to which one end of it is attached) serves to raise 
the rammer to its first position. The cylinder is furnished with a small slot 
or opening at its lowest part, so as to allow the wire in cartridges for breech 

Joadin guns to pass through the cylinder, and still allow it to stand flat on 

the table or bench on which it is operated. 

$166. R. Scorr, Great Portland-street, London, “ Rifling or grooving the 

barrels of firearms and ordnance.” — Dated 18th December, 1861. 

This invention consists in cutting the longitudinal spiral grooves along 
the interior surface of the barrels of rifles and ordnance in such manner as 
to present the smoothest possible surface to the projectile, in order to 
approximate as closely as practical to the cylindrical smooth bore, but at 
the same time giving sufficient from the cylindrical form to insure the 
projectile following the curved rim of the grooves without stripping. The 
tentee effects this object by giving to the grooves the cross sectional 
form of an arc of acircle, the radius of the arc being rather less than that 
of the interior surface of the barrel previous to grooving ; the grooves 
when cut occupy the whole of the interior surface of the barrel, aiid the 
sides of the grooves intersect each other as they meet the interior cylindri- 
cal surface of the barrel. These puints of intersection thus form raised 
angular lands running spirally down the barrel, and are the only lines of 
the interior surface of the barrel not cut away in the process of rifling. 


3182. W. Tate, Horsley Hill, nvar South Shields, “‘ Improvements in armour, 
and in making and applying the same for protecting wood and iron ships 
of war and batteries,” — Dated 19th December, 1861. 

This invention consists in the use of, and impr ts in the f 
ture and mode of applying, iron and steel wire (galvanised or ungalvanised) 
rope, stranded belts (of small and of large sized wires) round or flat, applied 
singly in belts of iron or steel, or intermixed as one belt, being by preference 
one third steel and two-thirds iron wire, as armour for wood and iron ships 
of war and batteries, in place of iron plates, or in conjunction with iron 

lates. The iron and steel flat belts should be manufactured to suit the 

ull length of the ships or batteries, from, for instance, fifty feet up te six- 
hundred feet if required, and from four inches to thirty inches broad, and 
from haif an inch to two inches in thickness (more or less). These , belts 
should be laid on in tiers, as many as may be required, and when the proper 
strength has been obtained, then planked over with three inch teak plank- 
ing, and if required bolted through all, and then covered neatly (over all) 
with half inch steel plates twenty-four inches broad. 
3206. W. Bennetts, Ticking Mill, Camborne, Cornwall, “Gunpowder.” — 
Dated 21st December, 1861. 
e ingredi for the facture of gunpowder according to this inven- 
tion consists of lime, nitre, sulphur, and charcoal ; the lime is dissolved ina 
sufficient quantity of water to bring the other ingredients into a paste. The 
lime after having been made into a solution is strained through a fine 
sieve; this solution is then added to the other ingredients, and the whole 
is put into a mill and ground until it becomes a paste ; it is then taken out 
of the mill and passed between two rollers, one grooved and the other plain. 
The paste by passing between the rollers is formed into long strips of a 
triangular shape ; it is then carried on an endless web or canvass over some 
hot tubes, which are heated by steam, hot water, or any other artificial heat 
which may be applied; by this means the strips are easily broken into 
grains. This mode of manufacture prevents a great deal of danger, as the 
powder is pulverised and brought into grain while in a wet state. The lime 
makes a firm grain, resists the damp, and gives it a degree of lightness 
which increases the bulk twenty-five per cent. over ordinary gunpowder— 
a great advantage for blasting purposes. Plaster of Paris, blue lias, Roman 
or Portland cement, or other strong cementing substance may be used as a 
substitute for lime. And the patentee finds that, for blasting purposes, 
the following proportions answer very well, that is to say, nitre sixty-five 
pounds, charcoal eighteen pounds, sulphur ten pounds, and lime seven 
pounds ; but the proportions may be varied according to the strength 
required, 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


3189. C. E. Winson, Monkwell-street, London, “Collars for gentlemen's, 
ladies’, and children’s wear.” — Dated 20th December, 1861. 

This invention consists in sewing to the collar, at a short distance from 
its outer edge, a border or hem turned up to the under or wrong side of 
the collar, and stitched or sewn thereto, and in sewing to the collar on 
the right side, and near the border or hem, one or other number of tucks 
extending parallel with the border from the two extremities of the band. 
The collars may be cut of any desired shape, either angular or curved at 
the corners, and the tucks may be laid on so as to correspond therewith in 
outline, or they may be made to differ in their uniform position with 
rogard to the outline of the collar.—Not proceeded with. 

3210. W. C. MILLS, Shoreditch, London, * Lamp glasses for lamps burning 
parefine and other light mineral oiis."—Dated 21st December, 1861. 

In carrying out this invention the inventor uses a glass globe, and also a 
glass chimney, but instead of the chimney descending within the globe, it 
terminates at the top of the globe on which it may be fitted to remove as 
desired. —Nvt proceeded with. 
$216. Mrs. ©. Smirn, Bedford, ‘* Stays.” —Dated 2th December, 1861. 

This invention relates to stays for adults and children, and consists in 
applying to the back of stays means for adjusting the stays to the body of 
the wearer, after they have been fastened in front, that is to say, means of 
tightening the stays, or allowing them to expand so as to cause them to 
fit more perfectly or comfortably. Near the centre of the back of the stay 
the patentee makes a vertical opening, strengthened at each edge by bones 
or other stiffenings, which she prefers should extend from the top to the 
bottom of the stay ; and from the bottom of the stay to, say, about four 
inches upward, more or less, she inserts a gore, which may be of the same 
material as that of which the stay is made between the two bones or 
stiffenings. The upper portion of the parts so strengthened by bones or 
otherwise she connects together by means of a piece of materia! which may 
be of the same description as the rest of the stay, so that there shall be a 
slot or opening of a length equal to about one-third the height of the stay. 
To each edge of the opening she fixes a strap of any suitable material, 
which is made sufficiently long to extend to the front of the stays or nearly 
so, She attaches the straps to the stays in such a way that one of the 
straps shall pass under the other, and the end of each strap is made capable 
of being secured in front to fastenings fixed to the stays, so that they may 
be drawn more or less tight at pleasure, and there fixed so as to cause the 
sides of the opening at the back to drawn and held more or less nearly 


together for the purpose of adjusting the stays as above mentioned. 








or earth oil, and the like substances. The inventor prefers,to purify this 
light spirit having the aforesaid properties. This may be effected by simple 
rectification at a temperature of about 180 deg. of Fah. thermometer ; or it 
may be heated with strong mineral acids, and if necessary afterwards with 
alkalies mild or caustic.—Not proceeed with. 
179. C. Pontirex, Shoe- lane, Holborn, London, “ Refrigerators for cooling wort 
or other liquors.” —Dated 18th December, 1861. 

This invention consists, First, in an arrangement of refrigerators having 
a number of pipes laid side by side, and over each other, in each of the 
troughs or channels through which the wort or other liquor travels, The 
ends of each set of pipes in each trough are fixed in'o a metal box, so ar- 
ranged that, by removing a cover on the box, the inside of the box may be 
easily got at to be cleaned or repaired, and any one or more of the pipes can 
thus be readily removed or exchanged if desired. The cooling liquid, or the 
liquor to be cooled, as the case may be, gets thoroughly mixed in these boxes 
after passing out of one setof pipes and before e:tering another; or if pre- 
ferred the intermediate boxes may be dispensed with, and the pipes may be 
made continuous through their entire length, a proper number being placed 


and forwards through the whole length of the troughs of the “ back,” ending 
in a similar box where the wort or other liquor is delivered. The pipes are 
carried by a frame in the usual manner, and the frame has hinges on one 
side, and is if required lifted by pulleys and acrab or windlass of the 
ordinary construction. Another part of the invention consists in bringing 
the cold liquor into more active contact with the pipes containing the wort 
or other liquor to be cooled, when the apparatus is thus arranged to act; but 
this may be reversed, the cold liquid being passed through the pipes. For 
this purpose the patentee prefers to construct the hinge used for lifting the 
frame with slots in the plates torming one portion of the hinge, and on the 
side of the refrigerated ‘* back” he places rollers so arranged that the frame 
carrying the pipes is free to move sideways on these rollers to any extent 
desired. He actuates this frame by means of connecting rods working from 
eccentrics or cranks, which he prefers to place on the shaft that carries the 
drum employed to lift the frame when out of use. The shaft can be worked 
by steamor other motive power. The apparatus may be used without 
causing the frame and pipes to oscillate, and the wort or other liquor to be 
cooled may be — through the pipes above described, or along the 
troughs in the ‘ back,” as may be preferred. 

3185. A. TRENILLE and F, X. TRAXxLer, Puris, ‘‘ Improvements in the manu- 
Jacture of paper and card paper or card-board, with the object of prevent- 
ing forgery and alterations in cheques and other documents, and which 
improvements ave also applicable to the manufacture of playing curds and 
rauway and other tickets." —A communication.— Dated 19th December, 1861. 

This paper consists of a single sheet formed of several layers of pulp super- 
posed of different nature and hues, according to requirements,and it may be 
made as resisting and strong as required for the various purpages, 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c 

3170. W. Dicey, Wa!tham Abbey, Essex,“ Submarine electric telegraph cables.” 
— Dated 18th December, 1>61. 

This invention has reference to the covering or protecting of the core, 
which may be either of the ordinary or of any improved construction. 
And the invention consists in effecting or constructing the covering by 
ribbons or strips of metal applied or laid upon the core in a longitudinal 
direction, not perfectly in line therewith, but with a small amount of 
uniformly spiral twist around the core, and with one edge of each ribbon 
or strip overlapping one edge of the next or adjoining ribbon or strip.— 
Not proceeded with. 

3205. T. Morris and R. Weare, Birmingham, and E. H. C. Monckton, 
Fineshade, Northampton, “* Submarine and other telegraphic communica- 
tion.” —Dated 21st December, 1861. 

According to this method of operating, the electric current employed in 
communicating signals is obtained by the medium of an induction cvil of 
the following novel construction :—Upon an iron core, or a bundle of iron 
wires, two or more layers of thick insulated copper ribbon are to be coiled ; 
one end of this wire or ribbon is attached to one side of a voltaic battery, 
and the other end is connected to one side of an automaton brake of a 
novel construction, and the other side of this brake is attached to the other 
side of the battery. The improvements in this brake are of such a nature 
as to render it self-cleaning, whereby a more uniform action is obtained. 
Instead of causing a spring to come in contact with the pin, as is generally 
done, the patentees make the brake spring in two parts, or divide it so 
that the brake pin passes between the slit of the spring, or between the 
two springs, by which means the friction keeps the surface clean, thereby 
making better contact between the battery and primary wire or ribbon. 
To this brake is attached what is termed a condenser, which is constructed 
as follows :— Sheets of gutta-percha, india-rubber, varnished paper, or other 
insulating materials are cut to the desired size ; upon each sheet is laid a 
sheet of metallic foil, such as lead,tin, zine, or a metallic alloy cut a little 
smaller than the sheets of insulating material, and placed alternately to 
extend over the insulator at one end, for the purpose of being connected 
together in such a manner that, if the condenser consisted of fifty plates or 
sheets, twenty-five of them would be connected at each end, these ends 
being joined to the brake as before stated. Upon the thick wire or ribbon, 
and carefully insulated therefrom, they coil a finer insulated copper wire, 
and between each layer they insert a sheet of gutta-percha, india-rubber, 
or varnished paper, and as they increase the number of layers they increase 
the thickness of the insulating material. The first end of this thin wire 
may be connected with a line wire of a telegraph, or to the earth connec- 
tion, the last end of the coil to one side of an instrument which they term 
an interrupter, and the other side of the interrupter is to joined to the 
telegraph. The interrupter they construct in the following manner :— 
Upon an insulated stand they erect two metal pillars having connecting 
screws to attach the wire from the coil, and the wire from the telegraph. 
Upon these pillars they arrange an adjusting screw or screws, by means of 
which the conducting wire is divided, and may be adjusted to any amount 
of separation, according to the length of the communicating wire. 





CLass 10.—MISCELLANEOUS. 
Including ali Patents not found under the preceding heads. 


3073. H. W. Bristow, Jermyn-street, London, “ Candles."—A communica- 
tion.— Dated 7th December, 1861. 

This invention consists, First, in the manufacture and the production of 
candles by combining together Japan wax and the product which is 
obtained on subjecting tallow to the treatment hereafter described. It is 
proposed to effect the partial saponification of tallow by means of a solution 
of an alkali, or of an alkaline carbonate—such as potash or soda, or their 
carbonates. By preference the inventor employs a solution of carbonate of 
potash containing about one-tenth part by weight of carbonate of potash. 
When a partial saponification of the tallow has been effected by means of an 
alkaline solution, or by the application of heat in the usual manner, the 
resulting soapy compounds are decomposed by means of an acid, hydro- 
chloric acid being preferred on account of its cheapness. The product 
resulting is allowed to cool, and is submitted to pressure in a hydraulic or 
other suitable press.— Not proceeded with. 

3074. T. FEARN and T. Cox, jun., Birmingham, “ Stretchers, ribs, and other 
metal portions of umbrellas and parasols.” —Dated 7th December, 1861. 

This invention consists in coating or covering (by the agency of electri- 
city) the metal portions of umbrellas and parasols with tin, or alloys that 
will readily mix and amalgamate with tin, so as not materially to affect the 
white or bright colour natural to tin so deposited ; nevertheless, the 
inventors purpose that tin shall form the principal basis of the deposit. 
The metal portions of umbrellas and parasols thus treated will present a 
clean, neat appearance, and not be liable to corrode or oxidise, as the iron 
and steel portion of such articles are now subject to.— Not proceeded with. 








3080. M. A. F. MENNoNs, Paris, ‘‘ Combination of microscopic photogra 
and lenses with certain precious stones or imitations thereof” —A ane 
tion.—Dated 9th December, 1861. 

This invention consists in the app of pic photographs and 
lenses, or lenticular surfaces, to such precious stones and imitations thereof 
as possess a sufficient degree of transparency to allow the passage of the 
visual rays. 

mm, “f ForpreD, Brighton, ‘‘ Treating linseed oil."—Dated 9th December, 


linati. : 





This invention consists in passing, driving, or drawing, heated atmo- 
spheric air, or superheated or free steam, through linseed oil, whereby the 
oil is purified and improved in various ways. 

3000. H. ALEXANDER, Glasgow, ‘‘ Turning apparatus for making gas burners.” 
—Dated 10th December, 1861. - lead 

This invention cannot be described without reference to the drawings. 

3092. W. F. Stanuey, Great Turnstile, Holborn, ‘‘ The use of aluminium for 
2 construction of mathematical instruments.”—Dated 10th December, 
61. 


According to this invention the metal aluminium, or its alloys, is to be 
used as a material for making all or such parts of mathematical instruments 
as the construction may be suited for.—Not proceeded with. 

3093. J. A.J. Repier, Paris, ‘‘ Pocket watches.""—Dated 10th December, 1861. 
This invention consists in a new construction of the watch case, and in 
the hani arrang' t for winding up the watch and setting the 
hands to the hour, and these objects are effected by means of a projecting 
stud or knob placed above or in the ring or handle of the watch. The 
invention cannot be described without reference to the drawings, 

3095. G. C. Lock, Liverpool, “ Cinder sifters.”—Dated 10th December, 1861. 

This invention consists of a square or other suitably shaped box, which 
externally may resemble an ordinary coal box for domestic use. The 
external box or casing is fitted internally with a plate or shelf dividing the 
upper from the lower portion of the box. This shelf or plate is attached 
horizontally to the inner side of the front of the box, and extends obliquely 
down towards, but not up to, the back thereof, thereby leaving an opening 
between the lower edge of the plate and the back of the box, to allow the 
ashes falling upon the plate to slide down and fall beneath it. A little 
above the oblique shelf described is placed a riddle, perforated plate, or 
grating, which occupies the whole area of the box, and is also placed in an 
oblique direction, with its lower side again-t the inside of the back of the 
box. The cinders and ashes are placed upon the perforated shelf, where the 
cinders are retained, and the ashes, passing through the meshes of the riddle 
(or perforations in the plate when a grating is used), fall on to the oblique 
shelf, slide down it, and fall into the bottom of the box, where they are 
trapped, to allow the apparatus to be turned down to discharge the cinders 
leit on the grating. The ashes may be discharged throuzh a smal! door in 
the back side or bottom of the box ; or the oblique shaft may be so fittedas 
to aliow of their removal for that purpose.— Not proceeded with 





j NE A RN ORE OS ; 
in the box where the wort or other liquor enters, and continued backwards | 3096. J. Hicains, Bow, “ Machinery jor silling dipping clamps with tapers, 


match stems, and splints.”— Dated 10th December, 1361. 
This invention cannot be described without reference to the drawings. 


8103. W. Cuark, Chancery-lune, London, ‘* Stoppering bottles, &c."—A com- 
munication.—Dated 1th December, 1861. 

The stoppering or closing is produced by, First, a glass or porcelain disc, 
or other hard and impermeable substance. Secondly, by the interior edges 
of the neck of the bottles to closed on which a disc is placed. Thirdly, 
by the employment of a mastic which stops all crevices or holes which exist 
in the edges of the neck of the vessel, and the glass disc which rests on the 
said edges. Fourthly, by the employment of wax, inudia-rubber, gutta- 
percha, wood, cork, or other material, which is placed under the glass disc, 
and which completes, according to this invention, the hermetical closing.— 
Not proceeded with, 

3105. J. Scutoss, Cannon-street, London, ‘An improvement in forming the 
leaves of albums and books for containing photographic portraits and 
views.” — Dated 11th December, 1861. 

In the leaves as now made the pictures are introduced into, and, when 
required, removed from, each leaf through an aperture or space made or 
left at the side, top, or bottom, or through a slit made above the top or 
under the bottom of the window or space made for showing the pictures. 
Now in this invention neither such space, aperture, nor slit is made, but 
the leaves are so put together that the pictures are introduced through the 
windows themselves. ‘the invention consists in interposing between two 
sheets of paper, with windows cut therein, and which are intended to form 
the front and back of a leaf of the album or book, one or two thicknesses 
of stout paper, equal in size to the window sheets, but without any part 
removed ; then in fixing along the edge of these interposed pieces of paper, 
and on both sides thereof, a frame or beading of card or mill-board, or 
other suitable material, extending inwards from the edge only about a 
quarter of an inch, more or less. ‘The two first-named sheets of paper are 
next attached to the card-board frames, and the leaf for the album or book 
is complete. The photographic picture is introduced cornerwise through 
the window, and is worked into position by pressure of the finger.—Not 
proceeded with. 

3106. R. A. Brooman, Fleet-street, London, ‘* Treating teazles or thistles to be 
used in the teazling of cloths and stuffs." —A communication. - Dated 11th 
December, 1861. 

The object of this invention is to maintain the natural teazle or thistle 
intended to be used in teazling clothes and stuffs and otherwise in a perfect 
state of preservation, to prevent decomposition, and to impar: to the 
hooked end of its fibres such an extent of resistance as ened ge ty their 
turning over at work, while at the same time the flexibility of the fibres is 
fully preserved. The invention consists in treating the thistles with sul- 
phate of copper, an antiseptic and preserving agent. @ process consists 
in impregnating the fibres with a solution of the sulphate of copper by 
immersion, infiltration, and under pressure or otherwise. 

3107. R. A. Brooman, Fleet-street, London, ‘* Decorating or printing upon 
china, porcelain, earthen, and other like wares.” —A communication.— 
Dated 11th D-cember, 1361. 

This invention cousists in taking off upon china, and other similar wares, 
prints made upon paper, in as many colours as are necessary to reproduce 
pictures and delicate designs. Hitherto the ornamenting of china and 
ceramic wares by the aid of lithography was performed by transferring in 
dark shades, or in one single colour, which had subsequently to receive the 
desired colours by hand. By the processes adopted according to this inven- 
tion—lithocromy, or the transfer in many colours to china and similar 
wares — the choicest designs and paintings are reproduced, and that with 
economy, rapidity, and perfection. In carrying out this invention as many 
printings are required as there are colours in the design to be reproduced.— 
Not proceeded with. 


3108. W. H. Tootu, Rhodeswell-road, and W.YATES, jun., Par liament-street, 
Westminster, ** Improvements in the manufacture of iron and steel, and in 
the machinery, apparatus, or furnaces used therein, and for the produc- 
tion of gas to be employed in such manufucture.”—Dated 11th December, 
1861. 

This invention cannot be described without reference to the drawings. 
The patentees claim, First, the mode of constructing puddling and reheat- 
ing furnaces, viz., constructing the floors or hearths of reheating furnaces 
of corrugated form, for the purpose set forth. Secondly, the use of the 


| ferruginous and aluminous composition set forth, or any mere modification 


| 


| and also to building and other purposes generally. 


thereof, for making the bricks, linings, and other parts of furnace orapparatus 

that are exposed to great heat in the manufacture of iron or steel. Thirdly, 

the apparatus set foi th, or any mere modification thereof, for the produc- 
tion of gases to be used in the manufacture of iron and steel. 

3111. R. SeRLE, Woodford, Wells, Bssex, ‘ Preparation and combination of 
metals used for sheathing ships and marine erections, &c.”—Dated 12th 
December, 1861. 

The patentee claims, First, the application of zine or other metal treated 
or amalgamated with mercury,to the sheathing of ships and marine erections, 

Secondly, the method 


| of keeping the bottoms of iron ships and vessels sheathed with iron clean 


by means of a weak galvanic current produced by the application of suitable 

proportions of copper or brass to their internal or external surface. 

3118. A. Tonnar, Eupen, Rhenish Prussia, “ Drying and cleansing malt.”— 
Dated 12th December, 1361. 

This invention is carried into effect as follows :—The green malt or other 
matter to be dried and cleaned, when taken from the airing granary, is 
poured first intoa receiver having three compartments with openings at the 
side, and a bottom formed of metallic network or stee) iron pierced with holes 
under which the heat is supplied. The receiver is connected to a shaft or 


' axis, and is turned until one of its side openings corresponds with a funnel 


by which the malt heated and partially prepared in the receiver is poured 
upon the first of a series of dises fixed to a tube connected to a shaft which 
is made to revolve. In some cases the receiver is Cispensed with, and the 
malt from the airing granary is passed at once through the funnel to the 
dises which revolve in baskets, the lower parts of which are shaped like 

funnel and composed of metallic network or perforated iron plate. Each 
cover of the basket is provided with two openings having over them 
metallic net work. The discs have small wings which jerk the malt, grain, 
or seeds against partitions placed laterally in tne baskets, and the damp air 
escapes through the network openings at the top. There are two large 
ventilating wings for distributing the heated air on the descending malt 
and expelling the damp air. This operation is performed in each basket, 
after which the malt or other grain is condneted by a jolting spout to an 
elevator, by which the matter is conveyed again to the upper disc, and the 
operation repeated as often as required. When the malt or other matter is 
sufficiently dry, the upper spout of the elevator is closed, and a conductor 
opened through which the malt passes from the machine. The lower part 
of the baskets may be made of sheet iron, and the covers and sides made of 
metallic network, Iu this case the jolting spout is perforated, and also the 
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bottom of the lower basket for providing the means of sifting. The 
arrangements may be still further modified by making the covers, sides, 
and a portion only of the lower part of the basket of metallic network or 
perforated sheet iron ; in this case ledges or slabs are provided to prevent 
the waste from falling on the lower basket. The jerking or projection of 
the malt by the centrifugal force against the partitions in the baskets divides 
it from the radicles that are still damp, and the concussions and also the 
ventilation expel these radicles and all other impurities out of the machine 
through the meshes of the network. This invention consists not merely in 
the apparatus which is susceptible of modification, but in the peculiar 
system combining the employment of centrifugal force for putting the 
grain in motion, and for dividing and separating from it the waste, for the 
distribution of the heat, for clearing away the damp air, and for the 
ventilation and sifting. 


3114. W. W. Goprrey. Whiskin-street, Clerkenwell, London, “‘ Protector for 
Albert guards.” —Dated 12th December, 1861. 

This invention of an improved fast:ner or protector consists of a shield, or 
such other device that may be thought suitable, which being combined 
with a bar or stud is, particularly suited and especially intended to be 
adapted and attached to those chains or guards called Alberts, whether made 
of gold, silver, steel, or any other material, and can also be applied to ladies’ 
Albert guards, and may be easily attached to any Albert guard now in wear. 
This fastener is firmly secured to a bar, or to a stud or other holder, or can 
be fixed to the bar, stud, or other holder by a screw. This fastener, made 
in any form, can be so formed that, by a simple arrangement, the bar, stud, 
or other holder, on being slightly turned, will fit or catch in a click or lock 
made on or in the shield or other device ; and in some cases, where desir- 
able, a spring can be applied. The bar or other holder can be made to fit 
quite fast without either the click or spring, and though in the provisional 
specification the patentee stated this locking or catching to be an impor- 
tant feature in the invention, he has since found in practice that it is too ex- 
pensive and complicated, and will be but seldom used, and not generally 
adopted ; the same observation applies to the use of a fly spring. He makes 
a stout bar of metal, the upper part tapering from the centre piece, leaving 
the lower part straight. From the centre a piece joins the shield or other 
device, which piece is made quite fast to the shield or other device, so that 
this bar, being put horizontally through the button hole of the waistcoat 
and then turned upright, will be tightly held to the waistcoat, so that it 
will be quite impossible to escape without the knowledge of the wearer, 
thus forming the protector. In cases where he applies a spring, the bar 
when placed inside the button hole will fly and tightly fix itself to the 
waistcoat or other garment; this spring bar will be more applicable to 
ladies’ Alberts, so as to tightly hold to the garment, however slight the 
texture of the garment may be. 


3115. W. E. Wingy, Birmingham, “ Pencil cases, dc.” —Dated 12th December, 
1861. 

This invention cannot be described without reference to the drawings. 

3121. H. BaiEy, Trump-street, Cheapside, “ An improved button or stud.” — 
Dated 12th December, 1861. 

This invention consists in forming the button or stud in two parts, 
similar to the two dises or the faces of ordinary studs, and in furnishing 
the interior surfaces of the-e discs with a male and female screw formed of 
metal and fixed in the button or stud, so that by applying the two portions 
thereof one on each side of the garment or other object to be secured, and 
by screwing them together through a small eyelet hole made therein, a 
perfect fastening will be obtained ; and the hole being merely large enough 
to allow of the passage of the screw, it is impossible for the button or stud 
to become detached and lost, as is often the case with the present studs 
or buttons, thus obviating the necessity of sewing.— Not proceeded with. 


3125. F. Brumpton, Birmingham, “* Manufacture of the middle joints of 
measuring rules.” —Dated 13th December, 1861. 

In the middle joints of measuring rules as ordinarily constructed one 
side of the joint consists of a circular disc of brass, and a flap or plate of 
about one-half the thickness of the said disc. The whole of the said side is 
made from one piece of sheet metal of the thickness of the disc, the thick- 
ness of the side being reduced by turning or cutting away the metal at that 
part. This invention consists in making the said side of sheet metal of the 
thickness of the flap or plate, and making the disc in the following manner :— 
The blank is cut out in the usual way, excepting that the disc part isa little 
larger than the finished disc is required to be. By means of raising tools 
the edge of the disc is raised into a plain at right angles to the other part, 
and there is thus formed a rim of a depth somewhat greater than the 
thickness required in the finished disc. A disc of zine or iron or other 
hard and cheap metal or alloy is placed within the said rim, and fixed 
therein by means of closing tools. The side is finished in the ordinary way, 
and the joint made therewith has the appearance in the finished rule of a 
joint made wholly of brass.—Not proceeded with. 


3127. E. C. B. pg Beaunigu, Avallon, Yonne, France, ** Manufacture of 
spirituous liquors.”—Dated 13th December, 1861. 

These improvements have for their object the distillation of spirituous 
liquors in such a manner as to prevent their receiving that empyreumatic 
flavour which always accompanies them when distilled in the ordinary 
manner by the aid of heat, which flavour decreases their value toa great 
degree. The invention consists in distilling such spirituous liquors in a 
more or less perfect vacuum by means of certain apparatus, whereby the 
heat required for the volatisation of the alchohol from the fermented substance 
is reduced to so lowa degree as to prevent the simultaneous volatilisation of 
the empyreumatic oils, which are generally disengaged by the action of a 
greater heat upon the fermented matter. 

3128. G. Birp, Glasgow, “‘ Grease for lubricating frictional surfaces.” — Dated 
13th December, 1861. 

This invention consists in taking tar oil, or oil such as is obtained in the 
process of distilling tar, and first removing from it the more volatile parts 
by distillation. The heavy oil thus obtained may be used for lubricating, 
or there may be mixed with it a quantity of gelatinous matter, such as 
size, for the purpose of giving a body, and for a similar purpose cream of 
lime may also be used.—Not proceeded with. 

3129. J. W. Frignp, Freemantle, Southampton, “ Apparatus for registering 
the depth and flow of liquids, and the distance run by ships at sea.”— 
Dated 13th December, 1861. 

This invention consists of a fan or paddle wheel mounted upon spindle 
bearings (within a suitable case), furnished with water ways for conducting 
the fluid to the floats or paddles, in connection with revolving graduated 
wheel or dial plates through the intervention of tangent tooth and pinion 
gear, so arranged that upon the fan or paddle wheel being actuated by 
the passage of the water through the instrument, the graduated wheel or 
dial plates will be caused to register results corresponding thereto for the 
purpose of indicating the depth of water at sea, the speed or distance run 
by ships or other vessels, or the amount of fluid otherwise passed through 
the apparatus. The said apparatus when employed as a log is curved and 
weighted so as to maintain its proper position in the water, and is also 
provided with side wings for keeping the same constantly submerged. 





3134. T. Canoure, Paris, “‘ Improvements in screwing leather for the manu- 
Sacture of shoes, and for other purposes.” —Dated 13th December, 1861. 
The object of this invention is the construction of a machine which will 
form a thread upon a continuous length of brass wire, and at the same 
time cau-e it to penetrate by screwing into any portion of leather, or 
suck like material, so as to unite them in one.—Not proceeded with. 


3135. A. V. NEwton, Chancery-lane, London, ‘‘ Fire escape.”"—A communica- 
tion.—Dated 13th December, 1861. 

This invention consists in the employment or use of a flexible or chain 
ladder applied toa building in such a manner that it may be folded ina 
tilting box, and in case of fire be released ina moment of time, either by 
an inmate of the dwelling, or a person at the outside, and the ladder 
allowed to descend to the earth and form a ready means of escape. The 
invention also consists in combining with the flexible or chain ladder an 
alarm, so arranged that it will be sounded simultaneously with the 
liberating of the ladder, and warn the inmates of the dwelling of their 
danger. 

3137. H. AprLEny, Plumstead Common, and H. Harrison, Northampton, 
“ Machinery Jor boring wood and other materials used ia the manufac- 
ture of brooms and brushes.” — Dated 13th Decemb.r, 1861. 

For the purposes of this invention, in order that numerous holes may be 
simultaneously bored in a piece of wood or other substance to. receive tufts 
or quantities of bristles or other substances used in the manufacture of 
brooms and brushes, a number of suitable drills or boring tools are employed, 
each mounted separately in a socket or holder on the end of a stem, which 
is so formed in parts connected by universal joints as to admit of a part of 
a stem being at an angle to the plane in which the drill or boring tool 
carried thereby works. At that end of the stem where the boring tool is 
applied a perforated plate is stationed, having in it a number of holes cor- 
responding with the holes desired to be bored in the piece of wood or other 
material, and in each of these holes there is a socket for a boring tool, and 
each socket has motion communicated to it by a stem constructed as above 
described. From this plate the stems diverge from one another, and get 
further and further apart, and they pass through sockets which turn in holes 
in another plate. To the plate last mentioned a lever is applied, or other 
provision is made to move it forward, together with the stems of the boring 
tools, so as to advance the boring tools into the wood or other materiai held 
to the points of the boring tools. The back ends of the stems are supported 
in any suitable bearings and each of the stems has on it a pulley or drum to 
receive a band or strap driven by a cylinder which is put in motion by a 
steam engine or other power. By thus having the stems of the boring tools 
in parts connected by universal joints, the boring tools may be caused to 
work very close together, while the stems where they are driven are at a 
convenient distance a to admit of their being driven. The plate which 
carries the boring tools may be changed from time to time, according as 
the work to be done requires to be varied. ‘ 








3138. T. K. Akins, Wallingford, Berkshire, and J. Bontunon, Regent-sireet, 
London, “ Starch.”—Dated 13th December, 1861. 

In the manufacture of starch the inventors take flour, and make it into 
dough by kneading it with a suitable quantity of water ; the dough when 
made is placed in a trough or vessel in which are surfaces having points or 
spikes upon them, and these surfaces, having a vibratory or other con- 
venient movement communicated to them, continually perforate the dough. 
Streams of water run over the dough during this operation, and wash away 
the starch from it ; the spikes penetrating the mass of dough insure the 
action of the water to every part of it. The water with the starch escapes 
from the trough or vessel through holes covered with wire gauze or finely 
perforated metal; it runs into a vat where the starch is deposited. The 
supernatant water is run off, and the starch is again mixed up with a small 
quantity of water, to which acetic acid is added ; this mixture is allowed to 
ferment—a process which removes the impurities from the starch ; scum 
rises to the surface, and is skimmed off, when the purification is complete. 
The starch is made up for sale in the ordinary manner.—Not proceeded 
with, 

3141. R. A. Brooman, Fleet-street, London, *‘ Blowers or apparatuses for 
superheating steam and other gases, and for projecting them, combined 
with atmospheric air, upon ignited combustible matter.”—A communica- 
tion.—Dated 13th December, 1361. 

This invention relates to the generation and employment of dry and 
superheated steam at a temperature of about 390 deg. Fah., or of a gas 
fixed or not, the pressure of which shall be equal to what may be necessary 
for the particular application for which it is to be used. This steam or gas 
is caused to escape from an orifice by virtue of its compression into 
another orifice calculated according to the quantity of air required in a 
given time. The mixture of steam or gas and air is projected upon 
ignited combustible matter. There is then produced the phenomenon of 
double decomposition ; the air yields its oxygen to the combustible matter 
to assist its combustion, and the steam already divided will become decom- 
posed into oxygen and hydrogen, so as to produce the highest combustion. 
The apparatus for carrying the invention into effect cannot be described 
without reference to the drawings. 

3142. E. C. B. pe BravuLigv, Avallon, Yonne, France, ‘ Apparatus for 
extracting gold dust from auriferous sins.” —Dated 14th December, 1861. 

The patentee claims, First, the arrangement by which the peculiar 
duplex vibrating motion is imparted to cylindrical sieves, as described with 
reference to the drawings. Secondly, the construction of apparatus for 
separating the gold dust from auriferous sands, in which the sand is caused 
to pass slowly along on the surface of a bed of mercury, to which a rapid 
vibrating or undulating motion is imparted, which motion being communi- 
cated to the sand causes the gold dust contained in the same to be separated 
from it by reason of its greater specific gravity, and to be precipitated into 
the bed of mercury, substantially as described. 

3143. J. E. Duyck, West Farl-igh, Kent, “‘ Improvements in the expression 
of oil from cake and seeds, and in apparatuses employed therein.” —Dated 
14th December, 1861. 

This invention consists in constructing plates or frames, which are to be 
fixed to leather or other suitable holders, of a series of transverse strips or 
bars, bolted or rivetted on one side to the leather. These strips are united 
to two longitudinal tapering side plates, formed so as to admit the edges of 
the holder between the two thicknesses of the plates, and with channels 
open or closed beyond the distance to which the edyes of the holder extend ; 
there is also space between the leather and the side plates for the oil to run 
through and enter the channels. The patentee also employs between every 
pair of plates fixed to holders, as aforesaid, a naked plate, that is to say, 4 
plate formed with transverse bars, and with conical channelled sides, as 
before described. The invention also consists in forming grooves or channels 
in the sides of the box or press in which the material is placed to receive 
its pressure ; the patentee then places against the grooved sides a perfo- 
rated plate, one on each side, the perforations in which communicate with 
or !'ead into the grooves, and thus escape is provided at the sides of the box 
or press for the outlet of such oil as may be expressed. 
$144. F. Koun, Southampton-terrace, Waterloo Bridge, London, “ Copying 

writings, drawinas, prints, dc.” —Dated 14th Decemb r, 1861. 

This invention consists in passing an electric current through a great 
number of sheets of paper, or any other suitable material, piled one upon 
another, and impregnated with substances capable of producing a coloured 
stain on the paper at any place where the electric current passes through 
the same. A substance of this kind is nitrate of silver dissolved in distilled 
water.—Not proceeded with. 





= 





French WorKMEN AND THE INTERNATIONAL Exutnition. — The 
Lyons journals state that the French Imperial Commission for the 
London Exhibition has granted 12,000f. to the delegates of the Lyons 
workmen who are to visit England. The Municipal Commission 
and the Chamber of Commerce each give 6,000f. for the same 
purpose. 

ANTIDOTE FOR StRYCHNINE.—It is stated in the Sydney Morning 
Herald that a valuable sheep dog belonging to Mr. Martyn, J.P., of 
Murrurundi, having accidentally eaten of this deadly poison, a dose 
of arsenic was administered to abbreviate the animal's sufferings, 
but, strange to say, it had a contrary effect, and the dog recovered. 
The same peculiarity was observed on two several occasions. 

PorrasLe Enaines.—Mr. J. B. Brown, of 18 Cannon-street, ex- 
hibited a portable engine, in the Battersea show, which attracted 
some attention as a good example of construction from builders just 
entering upon this class of work. Portable engines are now made 
so much alike as to afford rather limited opportunities for criticism, 
but that above mentioned was apparently well up to the prevailing 
standard. 

Be.atum.—We learn by advices received this week from Belgium 
that the Belgian iron trade continues well supported. Important 
contracts for rails have been concluded with French and Swiss 
railway companies. Upwards of 300 miles of railway are about to 
be undertaken in Belgium, the estimated outlay being £5,000,000. 
Proposals for various other public works—improvements of canals, 
harbours—are also before the chambers, the expenditure involved 
being some £450,000. A table prepared as to the profits attained on 
the existing Belgian railways shows that the average return on the 
capital expended was last year 5-33 per cent., and including certain 
small guarantees accorded by the state 5°51 per cent. 

SreaM ON THE Danune.—A prospectus has been issued of the 
Anglo-Danubian Steam Navigation and Colliery Company, with a 
capital of £220,000, in shares of £10 each. The Servian Govern- 
ment have granted certain exclusive privileges along the shores of 
that province, besides a grant of £4,000 per annum for five years, 
and a concession of some coal mines and extensive forests at Dobra, 
close by the water, which it is alleged can be worked, owing to their 
peculiar position, at very slight cost. The directors state that from 
the possession of these mines, and the general facilities afforded to 
them, they rely upon the ability of the company to give a further 
great impetus to the rapidly increasing passenger and produce traffic 
of the. principalities and of Hungary, and also to accelerate the route 
from London to Constantinople, rid the Chernavoda and Kostendji 
Railway. 

Arc or PARraLLen From VALENTIA TO THE VouGa.—The Russian 
portion of this great work is far advanced, and will, it is stated, be 
finished during the present summer. 'The geodetic junction between 
Britain and Belgium has been completed several months since by 
Sir Henry James. The Astronomer Royal has, therefore, made 
arrangements, with the co-operation of Sir Henry and the Magnetic 
Telegraph Company, for the early repetition of the measure of 
astronomical longitude between Greenwich and Valentia; and two 
assistants of the Royal Observatory, Mr. Dunkin and Mr, Criswick, 
will at one proceed to Valentia for the determination of local time 
and the management of galvanic signals. The Admiralty have fur- 
nished the funds for the contingent expenses, and some of the 
requisite instruments have been lent by the Astronomical Society. 
and by Mr. Simms. 

Sream Vatves.—Mr. Beck exhibits in the International Exhi- 
bition, western annexe, an extensive collection of steam stop valves 
and boiler mountings. The construction of the former, especially, 
combines several points which appear to meet with much approval 
from engineers. The valve spindle, instead of being placed at 
right angles to the general direction in which the steam is flowing 
(and whereby, in ordinary valves, the steam has to make two 


Fear ea - | 
sudden bends in its course), is inclined, and the valve is made to 


bear upon an inclined seat, so that, when raised, an almost direct 
passage for the steam is afforded. This is the only valve for the 
purpose, through the whole casing of which a clear view is had from 
end to end when the valve is off its seat. The female screw, through 
which the valve is moved on and off its seat, is also so made as to 
be almost proof against sticking, no matter how long the valve may 
be left in the same position. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 


(From our own Correspondent.) 


Heavy Demanp ror Puate Lron—Activity in Norra Starrorp- 
SHIRE—MAarkets FoR PLates AND Sueets—Tue Want or ‘I'rranto 
Lasovurers: How to Obtain them—Tue Freprrat GOVERNMENT 
INcREASING THE Duty on Iron: /’robable Effects on the Demand— 
Boarp or Travg Returns: Metals and Machinery Specified— 
Gevnerat Disrrict Trapes: Slightly Improved — Coau Trape: 
British Demand at the Manujfactorirs—Vicrorta Sitver, LEAD, AND 
Zixc Company: Favourable Report—Tue Frarrut Expiosion iN 
Birmincuam: Resolution of the Town Council. 





Tue week that has followed the Preliminary Meeting is not usually 
one of brisk trade; but the past week has quite maintained the state 
of things existing in the week prior to the Preliminary Meeting. 
The reports made yesterday on ‘Change in Birmingham were all to 
the effect that there is a good demand for finished iron of the best 
descriptions. The difficulty which some makers of plates have 
experienced lately to supply their customers within the stipulated 
period is as perceptible as ever. In some instances the difficulty is 
even greater now than at any former period, and consumers can be 
kept only in partial humour by instalments on their orders being 
sent to them at frequent intervals. Consumers of plates would find 
it difficult to induce makers in South Staffordshire to accept their 
orders if they required the immediate delivery of the iron. And 
North Staffordshire is equally well off for orders. Indeed it is 
asserted that they are doing even more than their neighbours in 
South Staffordshire, for the inquiries in the former district are of a 
somewhat more miscellaneous character. 

In connection with the manufacture of plates of the heavier 
descriptions, the want is being expressed of workmen possessing 
more than the average strength. ‘The absence of physical power in 
the few men only who are required at the rolls cannot well be made 
up by an increase of numbers. As the rage for massive samples of 
iron increases the necessity of a race of men possessing giant 
strength will also increase. We hope that as the formation of rail- 
ways gave rise to the valuable “ navvy,” so also the necessities of 
the ironworks will be met by a class of labourers of equal worth. 
The fires of the ironworks are not so favourable to the development 
of muscle as the trench and embankment of the railway, still the 
fact of muscle and sinew being in demand at the ironworks of the 
country, and consequently at a premium, will, so soon as the fact 
becomes known, give rise to a gradual supply. In most cases the 
increased adaptation of machinery to any particular branch of manu- 
facture affords an increase of employment to the less powerfully 
developed workman; and it would be so in the iron trade were 
it not the fact that the bulk of the article manufactured is increasing 
with the machinery. Almost weekly the machine power of the iron- 
works is being increased ; but, however extensively applied, it will 
never remove the necessity for a race of Tubal Cains of mighty 
strength. We have dwelt upon the “want” here noticed because 
of its significance. The giants of old are again in demand; and, as 
before, they are now required to forge an invulnerable shield for 
Achilles, The exercises of the gymnasium should be an insepar- 
able portion of the early training of the masses. 

Whilst the demand runs principally on plates a tolerably good 
trade is being done in sheets. The plates are going chiefly to our 
own navy and girder building yards; but the sheets are for the 
greater part being sent out to Canada. 

The announcement that the Ways and Means Committee of the 
Federal Parliament have included iron in the list of articles upon which 
an additional duty is to be imposed to meet the existing necessities of 
the Government of that country has, as may be imagined, occasioned 
some little concern here, If the addition is considerable it will 
entirely stop the trade in iron between this country and that portion 
of the States which is now open to us. How an increase of revenue 
will follow an eutire cessation in the importation of the article upon 
which the tax is put is a question which cannot easily be decided 





out of Ireland. Happily, for this country, our system of 
taxation has not included raw material of prime im- 
portance in manufactures. If it had the quarter's revenue 


just published would not have shown that extraordinary firm- 
ness which it has displayed even in a season of such un- 
usual commercial pressure. In consequence we learn that the 
consuming power of the people not having been materially 
diminished, their every-day comforts have not yet been affected to 
anything like the extent that might have been expected. The 
reverse policy being now pursued by America leads irresistibly to 
the conclusion that the reverse of the condition of the population 
of our own country will, ere long, be experienced by the people of 
the Federal States. And the conclusion is having its depressing 
influence upon the anticipation relative to our future trade with the 
Northern States of America. Now that we see how immensely our 
American trade has fallen off it is a subject of surprise that there has 
been so much done in iron and hardwares as has been the case in 
the past twelve months. 

The Board of Trade returns for the last five months show how, 
by the trade with other countries, it is that we have felt so ver 
little of the effeets of that reduction. The total value of the British 
manufactures and produce exported in May was £11,298,587, an 
increase upon March of £1,475,699, and upon May last year of 
£92,517. 

The value of the hardwares and cutlery exported to France in the 
first five months of 1860 was only £31,130; in the corresponding 
period of last year it was £65,195; and during the first five months 
of the present year it has amounted to £104,512. There was a very 
large exportation of steam engines last month, the value amounting 
to £180,887, against £106,295 in the corresponding month of last 
year, and £109,442 in that of 1860. But the value of the exports 
of other kinds of machinery declined from £284,379 last year, to 
£275,798 The increase in steam engines was almost general, 
extending to every country except France and Spain. But the 
exports of other machines increased in value in respect only of the 
shipments to Belgium, the Hanse Towns, and India. Ten years 
ago the value of the machinery of all sorts, including steam en- 
gines exported from the United Kingdom, amounted to £1,168,611 
only. Last year it reached almost 4} millions sterling—an increase 
in the ten years of more than 360 per cent. The countries to which 
this vast quantity of machinery was sent in 1861 cannot be given, as 
the accounts for that year are not yet completed, but the particulars 
for 1860 are subjoined :—Russia, £696,264 ; Sweden, £56,977 ; Ham- 
burg, £157,204; Spain, £308,401; British East Indies, £642,939; 
Australia, £228,320; Mauritius, £93,239; British West Indies, 
£111,749 ; Egypt, £107, ; Turkey, £61,640; Kingdom of Italy, 
£114,904; Cuba, £84,037 ; Brazil, £94,315; Prussia, £73,116; 
Norway, £51,350; United States, £40,218; Hanover, £94,326; and 
all other countries, £426,162; making a total for 1860 of £3,837,821. 
Iron of all kinds was in active demand for export, as will be 
seen from the following table: 
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Bariron.. .. -- 224,638 oe 1 oe 
Railway iron.. .. .. 350,902 ee 321,831 ee 329,514 
Cast iron : wa ae S 56,008. 62,827 
Iron hoops, sheets, and 

boiler plates .. .. 109,576 + 95,169 ee 99,744 
Wrought iron oe ee 168,433 184,119 ee 204,587 
Steel, unwrought oe 478 68,327 oe 83,998 


The increase in pig and"puddled iron took place in the exports to 
France, Holland, and the United States ; that in railway iron chiefly 
in the exports to France, Russia, Sweden, Brazil, and Chili; that in 
hoops, sheets, and boiler plates, in the shipments to Holland, 
Prussia, Russia, Australia, Canada, and the United States. In bar, 


cast, and wrought iron, the increase was more general. The value 
of the exports of wrought and partly wrought copper, including 





bars, rods, bottoms, pans, plates, sheets, and nails, and also yellow 
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metal sheathing, was £166,496 against £157,413 in the corresponding 
month of last year, and £182,962 in that of 1860; and that of 
wrought copper of other sorts £18,009, against £28,264 last year, 
and £14,616 in 1860. Unwrought copper declined, however, the 
value of the exports being stated at £21,312 only, against £47,483 
last year, and £61,325 in 1860. Brass figures in the account for 
£18,182, having been £16,632 last year, and £18,150 in 1860. The 
shipments of lead to the United States still continue on an exten- 
sive scale, and the exports to China and Hong Kong were more 
than double the usual quantity, the total value, notwithstanding a 
great decrease in the exports to Russia, amounting to £78,017, 
against £34,391 in the corresponding period of last year, and 
£92,543 in that of 1860, when the exports to Russia were very 
large. ‘I'he exports of tin were also on a considerable scale, rising 
in value to £66,305, against £34,356 last year, and £48,166, but the 
shipments of tin plates declined in value from £143,465 in 1860, 
and £122,919 last year, to £115,224. There was a great increase in 
the exports to France, and a lesser to Canada, but the trade with 
other countries fell off. Zinc continues to decline, the exports 
amounting in value to only £4,483 against £10,660 last year, and 
£13,194 in 1860. 

Among the imports in May metals share a considerable increase. 
lt was most perceptible in copper, which fell from 21,360 ewt. in 
1860 to 6,120 ewt. in 1861, and rose in 1862 to 26,180ewt. Tin rose 
from 974 ewt. in 1860 to 6,887 in 1861, and 8,845 ewt. in 1862. 

‘The general trades in this district are in much the same condi- 
tion as they were a week ago. ‘The alteration, if any, is in favour 
of the manufacturers; and within the last few days orders have 
come in more freely on account of the home markets. Foreigners, 
especially Frenchmen, have found their way down here from 
London in larger numbers than usual since the opening of the 
Exhibition, and they have taken much interest in inspecting the 
leading works. Manufacturers are induced to hope that their visits 
will tend to an increase of trade. 

We were shown on Change at Wolverhampton, on Wednesday, 
a very valuable report forwarded to the secretary in that town of the 
Victoria Silver, Lead, and Zine Company (Limited), from the manager 
of the concern, who states that he has just returned from Stollberget 
(5 weden), where are the company’s mines. ‘The ore stuff raised in 
the past five months amounted to 4,374 tons. ‘The per centage for 
lead, and zine, and blende had also been very good. Gentlemen 
from Silesia had offered to contract for any quantity of dressed zine 
blende, Their opinion about the Stollberget mines was that they 
had never before seep such vast quantities of ore combined with so 
great facility and cheapness to work. 

The coal trade is still brisk in manufacturing samples. 

At a meeting of the Birmingham ‘Town Council, held on Tuesday, 
the following resolution was come to unanimously after an animated 
discussion :—“ That the letters and communications from the Mayor, 
relative to the recent explosion in Grabam-street, be received and 
entered on the minutes, and his proceedings confirmed and approved ; 
and that the Town Clerk be requested to prepare and cause to be 
presented to Parliament, under the corporate common seal, a petition 
praying that a bill may be passed in the present session, which will 
render any person calien use of, or having, fulminating mercury, 
ammunition, or other explosive preparation or composition within 
the borough liable to be indicted and imprisoned for a misdemeanor, 
and praying also for power to appoint an inspector for the examina- 
tion of suspected premises and the detection of offenders.” 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Norruern Marrers: Screw Steamer for Italy: Suecess of the Bill for 
Amalyamating the Newcastle and Carlisle and North Eastern Rail- 
way Companies: State of Trade: Opening of the Border Counties 
Railway—Srate ov Trave: Sheffield: Leeds: Manchester—Com- 
MENCEMENT OF A New Pier at Biackpoor—-Miptann Rattway: 
Proposed Connection with Manchester—Fitry Bay— Liverpool : 
Mersey Docks and Harbour Board: Steamer on the “Twin Principle” — 
Disaster TO A Rarpway Brioge—Cryve Suresvitping—T He Fioop 
In THE Mippie Leven or THE Fens. 


From the north we hear thata screw steamer, the Reomna, built by 
Messrs. Rogerson and Co., for Ancona, has made a trial trip to the 
satisfaction of all concerned, Her engines have been fitted by Mr. 
J. P. Almond, of the Low Lights, North Shields. The bill for the 
amalgamation of the Newcastle and Carlisle and North Eastern Rail- 
way companies has been carried through the House of Lords 
Committee without much difficulty, an opposition attempted by the 
‘Town Council of Sunderland receiving very little attention. It was 
argued on behalf of the promoters of the bill that the working 
expenses would be reduced by the amalgamation, and that the con- 
sequence would be that a larger amount of accommodation would be 
given to the public. The Newcastle and Carlisle line, it was also 
contended, had not sufficient rolling stock for the large amount of 
coals and minerals expected to come over it when the amalgamation 
was effected. ‘There was a great deal of hematite iron ore from 
Ulverstone, which is used atiron works for the purpose of being mixed 
with other ore; most of these works are on the North Eastern system 
below the point of junction, and the hematite ore will be carried at a 
cheaper rate when the two companies are fused. It is thought that 
a slight improvement has been noticeable in the general trade of the 
Newcastle district during the last few days. Important orders have 
recently been accepted by the Derwent Iron Company for plates and 
angle iron for the Achilles, and there is no present probability of the 
concern being discontinued ; on the contrary, a new furnace of large 
dimensions is being built at Consett, and an impression has now 
gathered strength that after all the works are not likely to be stopped. 
Great improvements are now observable in the navigation of the Tyne, 
thanks to the persevering care of Mr. Ure, the engineer of the River 
‘Tyne Commissioners. There is now from 10ft. to 12ft. of water on 
the bar at dead low water; and when the two new dredges recently 
ordered are in operation still more will be accomplished, as 3,000,000 
tons will be lifted annually from the bed of the river. The long 
anticipated route to Scotland, eui the Border Counties Railway, was 
opened for traffic on Tuesday. Trains now run direct from Edinburgh 
to Newcastle, and from Newcastle to Edinburgh, three times a day, 
in about four hours anda half. The new route will b> a great benetit 
commercially, It will open out valuable and hitherto undeveloped 
coal and iron fields, and bring the manufactured goods of the south 
of Scotland to the Tyne for shipment. Already signs of what will 
be done in this direction are to be seen by the sale of the long 
dormant ironworks at Redesdale. The iron produced at these works 
when they were formerly in action was of first-class quality, and now 
that the means of getting goods to and from the place is improved 
the concern is expected to be worked with profitable results. 

The state of business affairs at Sheflield is still unsatisfactory, as 
indeed is certain to be the case for some time tocome. There are fair 
orders, however, on hand for steel,and the Birmingham merchants 
are ordering goods rather more freely, principally for exportation 
to distant foreign markets. The orders from the Continent are 
considered to be on the whole rather below the average. The Leeds 
Chamber of Commerce, reporting with regard to the iron, machine, 
and engineer tool trades of that district, observe :—“ The demand for 
all classes of iron, particularly for home consumption, is good, and 
the makers are all busy, and have orders which will keep them so for 
some time tocome. We are unable to report any improvement in the 
machine making trade, which still continues in a depressed state. 
‘The engineer tool makers are rather busier. The makers of railway 
plant are well employed, and the locomotive makers continue very 
busy. For cut nails the demand, both for home and export, has been 
quiet.” Captain Palin, chief constable of Manchester, returns the 

vosition of the machinists and foundries of that district as follows :— 

achinists—Qn full time with all hands, 11; on full time with a 
portion of their hands, 22; on short time 12; stopped altogether, 2 
(this is one more than bas been indicated iu preceding reports). 





Foundries—On full time with all hands, 7; on full time with a por- 
tion of their hands, 15; on short time, 2. 

A commencement has been made with a new pier at Blackpool, the 
first pile having been screwed on Friday by Captain Preston, of 
ll wong chairman of a company formed witha capital of £12,000 
tocarry out the work. The designs have been prepared by Mr. E. 
Birch, C.E., of Parliament-street. The work will start from the upper 
beach opposite to the centre of Belle Vue Square, and stretch ina 
straight line seaward a distance of 1,350 to 1,360ft. The width on 
the approach will be 40ft., and the width of the main body of the 
structure will be 25ft. At the entrance will be circular inclines 132ft. 
long. ‘The structure is to be built on circular piles, with screws 2ft 
Yin. in diameter,‘and the main body of the pier will be composed of 
plated wrought-iron girders on 60ft. spans. There are to be refresh- 
meut and shelter houses, four in the abutment, four in the main body 
of the pier, and two in the pier head looking seaward. The princi- 
pal of these buildings is to be 15ft. square. The chief portion of the 
pier above high water mark will be 15ft. and 8ft. above the level of 
the road at the Yorksbire House on the south beach. The contract 
has been let to Mr. Laidlaw, of Glasgow, for £11,500, and the piles 
will be screwed into their places by Mr. Dowson, of London. Part 
of the work is to be completed next month, and the whole by next 
Easter, when the opening will take blace. 

The Midland Railway Company are contemplating an extension to 
Manchester. The extension will cost, it is estimated, about £360,000, 
and sanguine expectations are entertained as to the probable traffic. 
A local writer on the subject says :—“ Piercing a tract of country of 
unexampled beauty, and conne*tiug together in a still closer link mer- 
cantile communities w).ich have been long too far apart, the Buxton 
extension may confide atly be looked upon as an undertaking of great 
and profitable importance to the Midland shareholders.” The 
Rowsley and Buxton ‘ine from Rowsley to Hassop station, a distance 
of about five miles, is to be opened on ‘Thursday next. 

The question of a harbour of refuge at Filey having been placed 

in abeyance by the Government, a company is being formed with a 
view to the construction of a dock and port in the bay. Ifthe under- 
taking comes to anything it will be attended with important benefits 
to shipping engaged in the north of Europe trade. 
At the last sitting of the Mersey Docks and Harbour Board it was 
agreed to provide additional appliances at the chain-testing machine, 
Birkenhead, at a cost of £450. The board completed its financial 
year on the 24th ult., but we have not yet seen an abstract of its ac- 
counts, Which will, we presume, be made public in due course for 
the satisfaction of the public aud the bondholders. The revenue 
has probably fallen off during the last few months, but it would be 
well to state as usual how matters stand. The “ Alliance” is the 
name of a steamer built on the Clyde on the “twin principle,” and 
just brought round tu the Mersey. The vessel posse-ses several 
peculiarities, the most striking of which is the circumstance that she 
is built like two boats, with a canal, or truck-like space between 
them, in which the propelling paddle-wheel works, entirely out of 
sight. This construction has enabled the builder to give her com- 
paratively a large width of deck, which he has formed into a wide 
and spacious saloov. ‘This being above the level of the machinery, 
and completely covered in with glass, affords passengers ample op- 
portunities of obtaining views without regard to the vicissitudes of 
weather. Above the saloon the steamer has also an ample deck. 

The North-Eastern Railway has met with another bridge accident 
on one of its new branch lines. One of the girders of a wrought 
iron bridge across the Nidd was caused to swerve at the moment 
that all was ready for lowering its ends on to the stone beds prepared 
for their reception, and falling on its side it was precipitated into the 
river, scattering sad confusion among the scaffolding. A fellow 
girder had been safely placed in position on the previous day. Had 
the girder fallen in the opposite direction the one already in 
position must have been destroyed, and many lives placed in 
imminent danger. The bridge is conducted upon the lattice 
principle, with 100ft. span and 1LOft. carriage way, each of the girders 
weighing about twelve tons. A destructive accident happened to 
the same girder on its passage from the Messrs. Joycey, the con- 
tractors, at Newcastle, by the coupling chains of a railway truck 
breaking, which caused it to be — over a bridge into a road- 
way at Gateshead, a distance of 30ft., occasioning considerable 
damage, though fortunately without injury to life. ‘The loss by the 
first accident falls on the railway company; the second, which will 
delay the completion of the bridge several weeks, on the contractors. 

On Friday Game. William Denny and Brothers, of Dumbarton, 
launched a haudsome iron screw steamer of 1,014 tons, intended for 
a general cargo and passenger traffic. She is to be supplied with 
two direct action engines of 200 horse-power (nominal), by Messrs. 
Denny and Co. In the construction of this vessel and her engines 
all modern improvements have been introduced, embracing, amongst 
others, surface condensation apparatus on Spencer's principle, and a 
new kind of steam purchase See working the anchors, made and 
patented by Messrs. M. Paul and Co. As the vessel glided into the 
water she was named the Syracuse, and immediately after the 
launch the steamer, which is the property of her builders, was 
towed up to the stone quay, where she is to be fitted with her 
engines. On Saturday the screw steamer Guadaird, intended 
to trade ov the Spanish and French Mediterranean coasts, was 
launched from the building-yard of Messrs. Henderson, Coulborn, 
and Co., of Renfrew. The Guadaira’s dimensions are as follows :— 
Length, 164ft.; breadth of beam, 24ft.; depth moulded, 14ft. She 
is being fitted with direct acting engines of 80 horse-power. Messrs. 
Simons and Co., another Renfrew firm, also launched on the same 
day the William Connal, built for Mr. IL. L, Saligmann, of Glasgow. 
She is the second vessel of the same name which Messrs. Simons 
have constructed, and will be engined by the builders. Messrs. 
Blackwood and Gordon, of Port-Glasgow, have launched a tug 
named the Flying Meteor, built for the Clyde Navigation Company. 
Messrs. Caird and other firms have several large and important 
steamers on hand, and altogether Clyde shipbuilding seems in a 
fairly active state. 

The syphons for the drainage of the flooded land—about 7,000 
acres—in the Middle Level do not yet appear to have arrived at the 
great dam, which stands famously the strain to which it is exposed. 
The consequence is that the accumulation of flood water has not at 
present undergone any diminution. The great breach in one of 
the banks of the drain also still remains unrepaired. 


Pier at Biackroou.—The first pile of the new pier at Blackpool 
was screwed into place on Friday last. The pier is to be 1,360ft. 
long and 25ft. wide, and will be supported, in spans of 60ft. each, 
upon circular piles with screws 2ft. 9in. in diameter. The engineer 
is Mr. Kk. Bireh, C.E., of Parliament-street, and the contract, for 
£11,500, has been taken by Mr. Laidlaw, of Glasgow. The whole 
is to be completed in about five months. 

A Loxe Run rox a Locomorive.— On Wednesday, the 25th ult., 
the Irish mail train from Holyhead to London was run the whole 
distance of 264 miles by the London and North-Western Railway 
Company’s engine Mersey without change, being probably the 
greatest continuous run ever made by one engine. The train, con- 
sisting of eleven carriages, left Holyhead at 11.45 a.m., being a late 
start of five minutes, and arrived in London at 6.23 p.m., or two 
minutes before time, the journey being performed, exclusive of stop- 
pages at Chester, Stafford, and Rugby, in six hours and seventeen 
minutes, being an average speed of forty-two miles per hour. The 
Mersey is a 7ft. Gin. wheel express engine, similar in all respects 
to the Lady of the Lake in the Exhibition, and was built at Crewe 
in May, 1860, by Mr. Ramsbottom. It was taken from its usual 
work to run this train, and ran with all its bearings cool the whole 
distance. As a proof of the efficiency of the simple coal-burning 
arrangement used in these engines, it may be stated that the fire 
was not cleaned anywhere on the journey, and that on arriving at 
London the fire-bars were free from clinkers, and the steam gene- 
rating powers as fresh then as at the commencement of the run. On the 
29th of October last a goods engine was despatched from Hamilton, 
Canada West, to Portland, U.S., a distance of 666 miles, which dis- 





tance it accomplished in seventy-three hours fifteen minutes. The 
engine “laid over,” however, two nights on the journey. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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London .... ike ad CANADA, Piates.. 0 ” 





QUICKSILVER . 





Raits.—There has been a fair amount of business done this week at our 
quotations, aud the market continues firm. 

Scorcu Pig Iron has been very languid during the week, and the price 
of Mixed Nos. Warrants has declined from 52s, 6d. to dis, 44d., which was 
the closing price in Giasgow. 

Sre_tTeR.—There has been a moderate demand at from £17 10s, to 15s. on 
the spot. 

Coprer.—Dull of sale. 

LEAD not quite so firm : good soft English may be had for £20 10s. 

Tin. —kLnglish in fair request. ‘The business done in Banca since the sale 
has been at low prices, and the nearest price now is about £117. Straits 
£113 to £114, 

TIN-PLATES may be had at 22s. to 22s. 6d. for IC Coke. 


July 8rd, 1862. MoaTE AND Co., 65, Old Broad-street, E.C. 





PRICES CURRENT OF TIMBER. 
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Per load— £ a | Perload— £ & 
Teak..ce.ese-eeeeel4 O15 U}15 016 O , Yel. pinc, per reduced. 
Quebec, red pine .. 310 410| 3 5 4 O | Canada. ist quality 17 01810) 171019 0 
yellow pine.w 3 0 4 0) 3 0 315 2 o.. 123 01210 | 1220138 0 
St.John, N.U,yel. 5 0 510) 5&6 O 510 | Archangel,yellow. 13 01310/ 14 015 0 
Quebec, oak, wnite 510 610) 5 v 510 | St. Petersby. yel... 12 0 123 10 | 13 10 13 lv 
birch .... 3149 4 0) 4000 Finland. 9010 0} 9101010 
em: ovvv 0000 emel . lu 0165 0/10 015 O 
elm 310 510!) $10 415 | Gothenburg, rel... 10 O11 10] 10 01210 
Dantzic, oak 310 610) 310 6 WU white 91010 0} Slvil o 
fir.. 215 310| 3 0 4 0 | Gefle, yellow ....10 O11 O| lL 01210 
Memel, fir .. 3 0 310) 310 4 © | Soderhamn ... .. 10 v1l0lv/ 11 012310 
Riga .....0+ + 3 0 $10) 310 315 | Christiania, perO 
Hwedish ......... 225 3 0/315 3 0 || 13 te by Vy 9 bas 025 0) 23 024 0 
Masts,Queb.rdpine5 0 6 0) 5 vu 6 O in,......yellow 
Il. pine5 0 6 0) 5 0 6 YU | Deckplank,Dntst 9 1614) 0m14 
73 pme? OVC} 0000 per 40 inf 
Lathwood, Dants,fu5 ly 616! 6 0 7 © | Staves, perstandard M | 
St. Feters.8 0 810; 9 0 910 | Quebec, pipe .... 70 0 750/50 0 550 
Deals, per C., coon tah nd as Bou puncheon 16 v 18 | 16 0 1D 0 
uebec, wht. sprucel3s 0 18 0 jaltic, crown ° 
Sk Jeb chaaprace is 0 16 0 15 01710 | pipe ... .. } 15) 0 1600 jo @ 18v 0 





SCOTCH PIG IRON REPORT, 


No. 1 Gartsherrie .. «- 
1 Coltmess .. c oo 
1 Calder oe cc eo 53 9 do 
1 G.M.B. eo oc S51 9 do, 


s. d. 

56 0 f.0.b Glasgow, 
= 55 0 do. 

” 


2 Th a a Se Sak 

M.Nos. Do. .. «. « St 8 do. 
WARRANTS. 

e 4d, 

Cash prompt .. .. 51 9 perton, 
8-5ths No. 1 and J 1 ino, open wo « BA oe 
2-dths ,, 3 .. 45 59 4 

G.M.B 2 mos. 5, os oof 53 8 do, 
os aps Sw » eo oo 5 6 do, 

MANUFACTURED IRON. 

s. d. 

Bars,Govan .. « « oo 7 0 0 
» Common ee - 610 0 
61 0 


Drumpeller, Common .,. .. 
Do. BE co we oo TM GS 
Cramond Scrap Bars Delivered 
in London .. .«. «+ «- 10 5 0 less 5 percent, 


Plates and Sheets... .. .. 9 0 0 to £9 10s, 
Rails = wa we oo vw 2.9 9 
Pipes oo ee se ce cf 417 6 
Chairs eo ce cf ce of SIZ 6 


Guiaseow, 2nd July, 1862, 
Our pig iron market has been flatter during the past few days. The fear 
of prolonged hostilities in America, and the complete prostration of the 
cotton trade in this country, has caused several holders to realise. The price 
is low, and not likely to fall far. To-day 51s, 6d. cash is the nominal 
price. 
Exports last week were 9,419 tons, against 14,443 tons in the correspond- 
ing week of last year. 
Suaw, THOMSON, AND Moork, Metal Brokers. 





AnotHer Great Horen.—A prospectus has been issued of the 
Langham Hotel Company, with a capital of £150,000, in shares of 
£10, with the view of purchasing Mausfield-house and gardens, 
Langham-place, to be converted into an hotel. The size of the build- 
ing is to exceed that of the Grosvenor Hotel by one half. 

Enormous INCREASE OF THE ENGLISH GLASS MANUFACTURE.— 
A very beautiful model, and quite unique in its way as instancing 
the rapid advances made in the manufacture of glass of late 
years, has just been placed in the ga!leries of the Crystal Palace at 
Sydenham. By this model visitors may see the great extent of 
Messrs. Hartley’s Works—who, by the way, were the contractors 
for the glass used by the Messrs. Kelk and Lucas at the Interna- 
tional Exhibition—and the different descriptions of glass manufac- 
tured. These consist of crown, sheet, patent rough plate for roofing, 
coloured for artists, &c., and-the processes of flattening, blowing, 
warehousing, annealing, and packing are exemplified. The model 
occupies a space of about 22ft. by 9ft., and is crowded by the 
various chimneys and buildings necessary to a giant manufactory. 
In the National Exhibition, which it must be remembered is mainly 
a brick structure, there have been used about 600,000 superficial 
feet of glass, weighing about 300 tons, and on each of the domes 
there is 30 tons of glass. It is scarcely credible that 30 years ago 
there was not a foot of sheet glass made in this country. About 
that time foreign workmen were brought over by Mr. Hartley, but 
the manufacture langnished for several years, and did not fairly 
take root in English soil until the repeal of the Excise Duties in 
1845. Yet what is the state of this industry now in which we are 
exporting it very largely to all parts of the world ? We are informed 
that the yearly production of sheet glass in England at the present 
time is equivalent to fifty millions of superficial feet of glass weigh- 
ing 1b. to the foot, or more than sufficient to encircle the globe 
with a band 12in. wide. One glass-house pot will produce about 
150 to 160,000ft. per annum, and each furnace contains eight of 
these pots. Hence each furnace is capable of producing a million 
and a quarter superficial feet a year; and as Messrs. Hartley show 
ten glass houses on their model, they could, if all produced the 
same glass as they supplied to Messrs. Kelk and Lucas, turn out 
12,500,000 superficial feet per snnum, or a foot per head for all the 
male population of the United Kingdom.— Globe. 
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ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, June 20, 1862. 
The Duke of Norruumperzanp, K.G., F.R.S., President, in 
the Chair. 
ON GAS FURNACES, &c. 
By M. Fanapay, Esq., D.C.L., L.L.D., F.R.S., Fullerian Professor 
of Chemistry, R.I. 

Tue subject of the evening was gas-glass turnaces, and having 
arisen almost extemporaneously, it resolved itself chiefly into an 
account of the manner in which Mr. Siemens has largely and prac- 
tically applied gas, combined with the use of his heat regenerator, to 
the ignition of all kinds of great furnaces. Gas has been used to 
supply heat, even upon a very large scale, in some of the iron blast 
furnaces, and heat which has done work once has been carried back 
in part to the place from whence it came to repeat its service; but 
Mr. Siemens has combined these two points, and successfully applied 
them in a great variety of cases—as the potter’s kiln—the enameller’s 
furnace—the zinc distilling furnace—the tube-welding furnace— 
the metal melting furnace —the iron-puddling furnace — and 
the glass furnace, either for covered or openpots—so as to 
obtain the highest heat required over any extent of space, 
with great facility of management, and with great economy 
(oue half) of fuel. The glass furnace described had an area of 28it. 
long, and 14ft. wide, and contained eight open pots each holding 
nearly two tons of material. 

The gaseous fuel is obtained by the mutual action of coal, air, and 
water at a moderate red heat. A brick chamber, perhaps 6ft. by 12ft. 
and about 10ft. high, has one of its end walls converted into a fire 
grate, ie., about halfway down it isa solid plate, and for the rest of 
the distance consists of strong horizontal plate bars where air enters ; 
the whole being at an inclination such as that which the side of a 
heap of coals would naturally take. Coals are poured, through 
openings above, upon this combination of wall and grate, and being 
fired at the under-surface, they burn at the place where the air 
enters ; but as the layer of coal is from 2ft. to 3ft. thick, various opera- 
tions go on in those parts of the fuel which cannot burn for want of 
air. ‘Thus the upper and cooler parts of the coal produces a larger 
bedy of hydro-carbons ; the cinders or coke which are not volati- 
lised approach, in descending, towards the grate; that part which is 
nearest the grate burns with the entering air into carbonic acid, and 
the heat evolved ignites the mass above it; the carbonic acid, passing 
slowly through the ignited carbon, becomes converted into carbonic 
oxide, and mingles in the upper part of the chamber (or gas- 
producer) with the former hydro-carbons. The water, which is pur- 
posely introduced at the bottom of the arrangement, is first vaporised 
by the heat, and then decomposed by the ignited fue] and rearranged 
as hydrogen and carbonic oxide; and only the ashes of the coal are 
removed as solid matter from the chamber at the bottom of the fire- 
bars. 

These mixed gases form the gaseous fuel. The nitrogen which 
entered with the air at the grate is mingled with them, constituting 
about a thire of the whole volume. The gas rises up a large vertical 
tube for 12 or 15ft., after which it proceeds horizontaily for any re- 
quired distance, and then descends to the heat-regenerator, through 
which it passes before it enters the furnaces. A regenerator is a 
chamber packed with fire-brichs, separated so as to allow of the free 
passage of air or gas between them. There are four placed under a 
furnace. The gas ascends through one of these chambers, while air 
ascends through the neighbouring chamber, and both are conducted 
through passage outlets at one end of the furnace, where mingling 
they burn, producing the heat due to their chemical action. Passing 
onwards to the other end of the furnace they (ie. the combined 
gases) find precisely similar outlets down which they pass; and 
traversing the two remaining regenerators from above downwards, 
heat them intensely, especially the upper part, and so travel on in 
their cooled state to the shaft or chimney. Now the passages 
betw cen the four regenerators and the gas and air are supplied with 
valves and deflecting plates, some of which are like four way-cocks 
in their action ; so that by the use of a lever these regenerators and 
air-ways, which were carrying off the expended fuel, can ina 
moment be used for conducting air and gas into the furnace; and 
those which just before had served to carry air and gas into the 
furnace now take the burnt fuel away to the stack. It is to be 
observed that the intensely heated flame which leaves the furnace 
for the stack always proceeds downwards through the regenerators, 
so that the upper part of them is most intensely ignited, keeping 
back as it does the intense heat: and so effectual are they in this 
action, that the gas which enters the stack to be cast into the air is 
not usually above 300 deg. Fah. of heat. On the other hand, the 
entering gas and air always passes upwards through the regenerator, 
so that they attain a temperature equal to white heat before they 
meet in the furnace, and there add to the carried heat that due to 
their mutual chemical action. It is considered that when the 
furnace is in full order, the heat carried forward to be evolved by 
the chemical action of combustion is about 4,000 deg., while that 
carried back by the regenerators is about 3,000 deg., making an 
intensity of power which, unless mod saved on purpose, would fuze 
furnace and all exposed to its action. 

Thus the regenerators are alteruately heated and cooled by the 
outgoing and entering gas and air, and the time for the alternation 
is from half an hour to an hour, as observation may indicate. The 
motive power on the gas is of two kinds—a slight excess of pressure 
within is kept up from the gas-producer to the bottom of the rege- 
nerator to prevent air entering and mingling with the fuel before it 
is burnt; but from the furnace, downwards through the regenera- 
tors, the advance of the heated medium is governed mainly by the 
draught in the till stack, or chimney. 

Great facility is afforded in the management of these furnaces. 
If, while glass is in the course of manufacture, an intense heat is 
required, an abundant supply of gas and air is given; when the 
glass is made, and the condition has to be reduced to working tem- 
perature, the quantity of fuel and air is reduced. If the combustion 
in the furnace is required to be gradual from end to end, the inlets 
of air and gas are placed more or less apart the one from the other. 
The gas is lighter than the air ; and if a rapid evolution of heat is 
required, as in a short puddling furnace, the mouth of the gas inlet 
is placed below that of the air inlet ; if the reverse is required, as in 
the long tube-welding furnace, the contrary arrangement is used. 
Sometimes, as in the enameller’s furnace, which is a long mufile, 
it is requisite that the heat be greater at the door end of the muffle 
and furnace, because the goods, being put in and taken out at the 
same end, those which enter last, and are withdrawn first, remain 
of course, for a shorter time in the heat at that end; and though 
the fuel and air enters first at one end and then at the other, alter- 
nately, still the necessary difference of temperature is preserved by 
the adjustment of the apertures at those ends. 

Not merely can the supply of gas and air to the furnace be 
verned by valves in the passages, but the very manufacture of the 
as fuel itself can be diminished, or even stopped, by cutting off the 
supply of air to the grate of the gas-producer; and this is important 
inasmuch as there is no gasometer to receive and preserve the 
wriform fuel, for it proceeds at once to the furnaces. 

Pace - pean Sas oe cueate open to the fuel and 
cin wae pl el ‘oe in thee — metal-melting arrangements ; 
raat sag do A n the muffle furnaces and the flint-glass 
aces. ause of the great cleanliness of the fuel, some of the 
glass furnaces, which before had closed pots, now have them open, 
Ww Se © he — = no detriment to the colour. 
when the same kind of c al is ve 2d i 1 practically as one-half, even 
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the direct production of carbonic acid. Now, carbonic oxide is 
poisonous, and, indeed, both these gases are very deleterious. Car- 
bonic acid must at last go into the atmosphere; but the carbonic 
oxide ceases to exist at the furnace, its time is short, and while 
existing it is confined on its way from the gas-producer to the 
furnace, where it becomes carbonic acid. No signs of harm from it 
have occurred, although its application has been made in thirty fur- 
naces or more. 

The following are some numbers that were used to convey 
general impressions to the audience. Carbon burnt perfectly into 
carbonic acid in a gas-producer would evolve about 4,000 deg. of 
heat; but, if burnt into carbonic oxide, it would evolve only 
1,200 deg. The carbonic oxide, in its fuel form, carries on with it 
the 28,000 deg. in chemical force, which it evolves when burning in 
the real furnace with a sufficient supply of air. The remaining 
1,200 are employed in the gas-producer in distilling hydrocarbons, 
decomposing water, kc. The whole mixed gaseous fuel can evolve 
about 4,000 deg. in the furnace, to which the regenerator can return 
about 3,000 deg. more. 





LOCOMOTIVE TRACTION. 
(Concluded from p. 5.) 

Tue Pennsylvania Central Railroad mountain grade, from Al- 
toona to Gallitzin, is twelve miles long, and rises, for most of the 
way, at the rate of 95ft. per mile, the grade being flattened a little on 
curves, but not enough to equalise the resistance of the stright and 
curved portions of the line,’so that the whole is considered nearly 
equal to a 100-ft. straight incline, or 1 in 52°8. This graje is in 
favour of the preponderating traflic of the road, the heaviest grades 
going east being 52-8{t. per mile. 

The freight trains are (or were, when last I was at Altoona) 
helped up by pushers, and the present class of freight engmes are 
chiefly 10-wheelers, having 19-in. cylinders and 22 in. stroke. 
Four of Mr. Winans’ “ camel backs,” of the same general dimen- 
sions as, but of greater weight than, Nos. 102 and 118 on the Balti- 
more and Ohio Railroad, are also employed. 

In a series of trials, made nearly two years ago, a train of eight 
cars, loaded to a total weight of 124°6 tons, was successively tasen up 
the grade by five different engines, the average speed of each being, 
as near as may be, 7°57 miles an hour. The following tablegives 
the particulars :— 

Pennsylvania Central Railroad, Mountain Grade, Altoona to Galitzin. 





Name or number 





ofengine .. .. BlueRidge No, 139 No. 51 Gill Dinmofel 
Builder ofengine.. Baldwin | Baliwin | Winans | Baldwin | Novis 
Diam. of cylinder) 19 in. 17 in. 19 in. 19 in. 18 in, 
Length of stroke.. 22 4, 22 33 y as 22 
Diam. of driving 

wheels se ee 48},, 54 ,, 48} ,, 55, 
Number of de. six Four dix Fou: 
Whole number of 

wheels under en- | 

i a a oft Se Eight Eight Ten Eigh; 
Whole weight of | 


engine in running 


order .. | 72.300 Ib. 63,150 Ib. | 61,900 Ib. 64,300 Ib. | 61,100 bh. 


Weight on drivers | 59,900 ,, | 38,900 ,, | 61,900 ,, 47,900 ,, | 37,100 , 
Whole weight of | | 

engine, tender, | j 

and train... .. 173 tons | 167°4 tons | 167°1 tons 167°9 tons | 166} tom 


Gravityand friction | 
of train: friction | 
101b. per ton 

Horse - power at 
757m. per hour 
or 666ft. per min. 

Equivalent pres- 
sure per sq. in. on 
pistons through- | 
out stroke... .. 55-4 744 


9,069 Ib. | 8,775 1b. | 8,759 1b. 8801 Ib. | 8,715 Ib. 


183 177 177} 








54-2 


67} 





If, in the above case, any engine was overworked it was the 
No. 139, the smallest of the five, and in which an average effective 
pressure of 74} 1b. per square inch on the pistons was maintained 
throughout the stroke to do the work. The consumption of fuel by 
this engine was excessive, being one-half greater, for the same work, 
than that in either of the other engines. The performances of the 
other engines may be considered as representing their ordinary 
service. 

The Blue Ridge had been so far altered from its original con- 
struction as to increase its weight two or three tons, but the dimen- 
sions of its cylinders and driving wheels are yet the same as those 
of a considerable number of engines built by M. W. Baldwin 
and Co., for the Cleveland and Pittsburgh, Louisville and Nashville, 
and other roads. One of these engines, the Etna (19-in. cylinders 
22-in. stroke, six 49-in. driving wheels and a truck, and weighing 
63,000 lb., with 43,000 lb. on drivers), is reported to have drawn, on 
the Ist of August, 1857, on the Cleveland and Pittsburgh R.R., fifty 
8-wheel cars, weighing, with freight, 756} tons, or, with engin- 
and tender, 800 tons, up a 40-ft. grade (1 in 132) two miles long 
The gravity of 800 tons on this grade would be 13,576 Ib. 
and as the weight of the engine bore but a small proportion 
to that of the whole train, and as the speed must have been 
very slow, the friction of the train may be taken as low 
perhaps, as 7 lb. per ton. Even at this limit the total resistance 
on the grade would have been 19,176 lb., equal to 44°6 per cent. of 








the weight on the drivers, and equal to 118°3 Ib. per square inch on | 


the pistons! Tuis result was communicated to me, by letter from 
the Cleveland and Pittsburgh R.R. Office, in September, 1857, the 
details being given with much minuteness (thus, the weight of cars 
and load = 1,693,903 Ib., &c.), and if it were really accomplished it is, 
I believe, the greatest feat of locomotive traction ever achieved since 
the first use of railroads. There is nothing so extraordinary in an 
average pressure of 118°3 1b. per square inch on the pistons, pro- 
vided 130 lb. or 1401b. was kept up in the boiler; but the propor- 
tion of the adhesion to weight on drivers may he open to doubt. I 


35 per cent. and even 38 per cent. of the weight on the drivers, on a 
clean dry rail,. and without sand. Mr. George Rennie’s experi- 
ments upon the friction of wrought iron on -wrought iron under 
considerable pressure, showed that the co-efficient rises to above 
-4,and if the iron be allowed to be abraded—and especially if 
sand be used—it may rise to more. W. R. Casey, Esq., pub- 
lished, many years ago, in the American Railroad Journal, facts 
which appeared to be conclusive as to the adhesion occasionally 
rising to one-half of the weight; and Ellwood Morris, Esq., of 
the Franklin Institute, has taken up and illustrated the same state- 
ment. With this digression I leave this wonderful exploit of the 
big Baldwin engine on the Cleveland and Pittsburgh K.R., having 
mentioned it more to point out how far short of her full power the 
Blue Ridge, of the same dimensions, must have been worked in the 
Pennsylvania Central trips, than for any other purpose. On the 
Mine Hill and Schuylkill Haven R.R., with eight miles, averaging 
90ft. rise per mile, a portion being 97ft. per mile, Baldwin's engines 
are used. The largest have 19-in. cylinders, 22-in. stroke, and 
eight coupled 43-in. wheels, bearing the whole weight of 30 tons. 
(The dimensions are the same as those of the Winans engines.) 
The load is ail down grade, but the engine has to take back seventy- 
five empty coal cars, weighing 187} tons, the total resistance of 
engine, tender, and train, taking friction, &c., at slow speed, at 8 Ib. 
per ton, being 11,377 lb., equal to 61-6 lb. per square inch on the 
pistons throughout their stroke. 

On the Delaware, Lackawanna, and Western R. R., with 75ft. 
grades, for some miles, up which the loaded coal trains have to be 
drawn, the most of the engines have 18-in. cylinders, 24-in. stroke, 
and 4-ft. driving wheels, in some cases the whole weight being 
borne on six wheels, and in others on six driving wheels and a 
truck. Seven of the six-wheel engines, with 18-in. by 24-in. cylin- 
ders, were built by the New Jersey Locomotive and Machine Com- 
pany, at Paterson, N.J., upon my desigus and under my superin- 





tendence. The first was a wood-burning engine, the other six were 
coal-burning engines, with, I believe, the largest boilers ever made 
for any locomotives in America. These engines are worked up to 
their full power. I had intended at first to put 20-in. cylinders in 
the coal-burning engines, and it was admitted afterwards by the 
engineers and other oflicers of the road that it was by a mistake that 
I had been over-ruled in this intention. Mr. Winans had two 
engines on the road with cylinders of the unusual diameter of 22in., 
with 22in. stroke, and eight-coupled 43-in. wheels. These engines 
are hard worked, but are short of boiler power. 

The New York and Erie Railroad, with its 6ft. gauge, has a suc- 
cession of 60-ft. grades on the Eastern division, and a long 60-ft. 
grade also on the western slope of the ridge dividing the waters of 
the Delaware and Susquehanna. The Western division has long 
stretches of 40-ft. grades against the trade, and 52°8-ft. grades 
downwards towards New York. The standard class of freight 
engines for the road is an inside cylinder pattern, with four 5-ft. 
drivers and a truck, the cylinders being 18in. diameter, stroke 20in., 
the whole weight being 67,000 Ib., and weight ou drivers 42,000 Ib. 
On the Eastern division, short trains are run in convoys, long trains 
being run on the nearly level Delaware and Susquehanna divisions, 
and pushers being employed on the heavy grades on each side of 
Gulf Summit. In August, 1255, I was requested by D, C. McCallum 
Esq., then General Superintendent, to take charge of an experi- 
mental train to be run over the whole length of the road, from 
Dunkirk to Piermont and back, a total distance of 890 miles. The 
results, although exceeding the every-day working of the line, de- 
serve some notice in the present connection. A complete series of 
levels had been taken over the whole road in 1854, and I had the 
level-books for some time in my possession, giving the elevation, above 
tide, for every 100ft. (the American “ chain”—it is 66ft. here) along 
the line, the number of “levelling stations” being nearly 24,000. 
There was no mistake, therefore, as to the rate of inclination of the 
grades, 1 had a new outside cylinder engine, No. 210, 17-in. cylin- 
ders, 24-in. stroke, four 5ft. driving wheels and truck, whole weight 
of engine in running order, 66,050 lb., weight on drivers 40,050 Ib. 
The engine was built by the New Jersey Locomotive and Machine 
Company. <A train of 100 eight-wheel cars, all previously over- 
hauled and put in the best running order, was provided, all the cars 
being loaded with pine lumber. Each car was accurately weighed, 
and in the course of the experiments, the gradient of friction of the 
engine, tender, and train was ascertained to be less than 16}ft. per 
mile, the friction being under 7 Ib. per ton. The engine and tender 
were run, slowly, with a mean pressure of 3]b. per square inch on 
the pistons, equal to 347 Ib. tractive power or 7:3 lb. per ton of their 
weight. 

‘baviv of hese cars, making, with engine and tender, a gross 
loa! £516 tons, were taken up a long grade rising from Lake Erie 
a tne rate of 3)ft. per mile, the rate ot speed being 6} milesan hour. 
The gravity being 8,500 1b., and the friction at 7 1b. per ton 
—3,612 lb., the totsl resistance was 12,1121b, equal to upwards 
of 30 per ceut. of the weight on the driving wheels, and equal toan 
average pressure of 104% lb. per square inch on the pistons through- 
out their stroke. At the speed of 572ft. per minute, 210-horse 
power were exerted. On another part of the Western division, 25 
cars were taken up 4 miles of 39ft. grade, at a mean speed of 106 
miles per hour=933ft. per minute. The weight of engine, tender, 
and train was 438 tons, the gravity of which was 7:1791b.. and 
taking the friction at 8 lb. per ton (the speed, when the friction 
was found to be under 71b., being very slow, the whole resistance 
would be 10,683 1b)., the equivalent mean pressure on the pistons 
being 92-41b. per square inch, and the horse-power 302. The 
boiler pressure was seldom below 130 Ib., and generally above it. 
On the Eastern division, 30 of the cars were taken up 3 miles of 
45ft. grade in 17} minutes, or at the rate of 10°28 miles per hour. 
The whole weight being 514 tons, the gravity was 9,814 1b., and the 
friction at 8 Ib., 4,112 1b., making 13,926 1b. in all, which, overcome 
at 904ft. per minute, represents 381-horse power, and corresponds 
to an average pressure of 120}1b. per square inch on the pistons, 
the boiler pressure having been 145 1b. per square inch. It will be 
seen that the resistance (the gravity being exactly known and 
indisputable, and the friction the least which we should be justified 
in estimating) amounted to 343 per cent. of the weight on the 
driving wheels, and yet no sand was used. On 4 miles of G0ft. 
zrade, on the eastern division, 24 cars,—the whole weight of engine, 
ender, and train being 410 tons nearly,—was taken up at 6} miles 
an hour, the gravity being 10,484 Ib., and the friction, at 7 Ib., 
2884, gives 13,368 lb., a less performance than that last mentioned. 

The greatest effort was exerted in hauling the whole experimen- 
tal train of 100 cars (over half a mile long, and weighing 3,423,150 
!b, or, with engine and tender, 1,571 tons) at 5 miles an hour, over 
5 miles of road, rising in all 31ft., or, say, 6ft. per mile. The 

revity was, unmistakeably, 3,998 lb. The friction could not have 
=~ more (as I had previously ascertained) than 7 Ib. per ton ; and 
zs there was no curve of a less radius than 5,730ft. in the whole 
distance, I take it that the total average resistance per ton of the 
whole moving mass, and exclusive of gravity, was but 7 1b. at 5 
miles an hour. For this gives 10,997 lb., making, wfith gravity, 
14,965 Ib. equal to about 374 per cent. of the weight upon the driv- 
ng wheels. No sand was used during any part ot this effort. 
Were I to estimate an average resistance of 101b. per on, which is 
un ordinary estimate, I should have had a traction of 19,708 Ib. 
qual ‘o 49 per cent. of the weight on the driving-wheels! But as 
this traction would require that more than an average pressure of 
170} 1h per square inch were maintained upon the pistons through- 
out ther strokes, and as 1 never had above 145 Ib. in the boiler, I 
prefer the estimate of 71b., which would correspond to 130 Ib. on 
the pists, the horse power exerted being 200. 1 fou nd, moreover, 
that the wain of 100 cars ran upon one 5-mile level at9-23milesan hour, 
and upor another level of the same length at 97 miles an hour, and 
as the engine was not working so heavily then as before, I take the 
resistance, ai these speeds, as 8 Ib. per ton, or 12,568 Ib. in all, over- 
come at, my, 832ft. per minute (the average of 9°23 and 9°7 miles 
an hour), «qual to 316}-horse power and to 108-7 Ib. mean pressure 


on the pistns. Five miles, rising 75ft. in all, or 15ft. per mile, 


. - hea | were run ia exactly half-an-hour with 53 cars, the whole weight 
have, however, the most irrefragible proof that the adhesion is often | “ pts G : 


being 735 tons. The gravity being 4,676 1b., and friction at 8 lb., 
5,880 1b., the whole resistance was 10,556 Ib. at 880ft. per minute = 
281-horse yower and 91°31b. on pistons. In the latter case there 
were severalcurves of 1,146ft. radius, and it is not improbable that 
the resistanc: exceeded 8 Ib. per ton at 10 miles an hour. 

The 800 wieels, on which the experimental train ran, were, some 
of them, 33in. and the rest only 30in. in diameter, the journals 
being all 32in.in diameter, and inside the wheels, instead of out- 
side, as on most other roads. 

The engine ook its steam into the cylinders remarkably well, an 
indicator diagran showing no back pressure, or compression, worth 
mentioning at slow speeds, the valves working, as in all the diffi- 
cult trials, at ful throw, or in “full gear,” the steam following the 
piston for upwaiis of ,%ths of the stroke before being cut off. 

The results otained were extreme, and could not be depended 
upon in regular practice. The engine carried the highest allowable 
pressure of steam, fuel was considered as of no object whatever, 
and the speed sellom exceeded 10 miles an hour. Three wecks 
were consumed in taking the train 444 miles eastward and 178 
miles westward, stepping only over Sundays, and in rainy weather. 

The trial proved, however, that, as an extreme test, the regular 
freight engines coull take the following loads for every ton of 
weight on their drivng wheels, viz :— 

Western Division (128 niles, 40ft. grades going E., 53ft. going W.) 
Dunkirk to Hornelaville.. .. «0 o8 + ee se se 
Susquehanna Division (39 miles, 10ft. either way), Hornellsville 
to Susquehanna .. .. .. os «6 so #8 22 8 o8 oe 
Delaware Division (15 niles, 61ft. going E.E., 58ft. going W.), 


28 tons. 


80 5 


Susquehanna to Depesit ..  .. «+ s+ se se se ee oe 184 > 
Delaware Division (89 mile, 15ft. going W.), wy PortJervis 85 ,, 
Eastern » (74 mile), Port Jervis to Suffern’s .. o +» 20 yy 

” ” ” Suffern’s to Piermont eo 00 cc She 


The regular load on the Eastern division is, I believe, 14 cars, Or, 
say, 210 tons, equal to ebout 11 tons for each ton on drivers. On 
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the Delaware division 45 loaded cars going east, and the same cars 
only partly loaded going west, up 15-ft. grades. This train is 
helped up the 60-ft. grades, between Deposit and Susquehanna, by 
“pushers.” On the Susquehanna division 40 cars, or 600 tons, are 
a good load, and on the Western division 18 loaded cars going east 
and the same cars partly loaded going west. 

The Virginia and ‘Tennessee Railroad, with 60ft. grades against 


Railway. Two four-wheeled tank engines, weighing 25 tons each 
aud having 15-in. cylinders, 24-in. stroke, and 4}ft. drivers, are em- 
ployed to take up the freight trains. These engines carry 150 lb. 


| steam, and as the run up is made in from 4 to 5 minutes, this pres- 


the trade, and 68ft. grades going south-west, is worked, in part, by 


freight engines with 17in. cylinders, 24in. stroke, and 4ft. 8in. 
driving wheels, built by the New Jersey Locomotive and Machine 
Company. When I was at Lynchburg, some time ago, the need of 
heavy engines appeared to be fully recognised, and when the road 
in question becomes, what it is intended to be (and, in spite of the 
present war, will be), the great through route between the South 
Western and North Eastern States, engines still heavier than those 
now employed will, I apprehend, be required. 

Mr. ‘Turner, of the Western North Carolina Railroad, will, I think, 
adopt a very heavy class of engines a!so for working his 100ft. and 
116k. grades, of which no less than 32} miles have been located 
between Asheville and the Tennessee State line. 

While [am upon this branch of the subject you will, perhaps, 
allow me to recal your attention to the former working of the engines 
on Mr. Ellet’s 296ft. grades, on the VirginiaCentral Railroad, and to 
that of other engines on temporary grades of over 1 in 10 or 530ft. per 
mile over the Board T'ree tunnel of the Baltimore and Obio Railroad. 
I wish here to remark that, notwithstanding so much has been said of 
those performances, they hardly exceed the ordinary working of 
freight engines on railroads everywhere. The question whether 
an engine shall climb up or roll down such grades, is, of course, 
simply one of steam power, resistance, and adhesion. Mr. Ellet’s 
grades were worked by tank engines (Baldwin’s build) weighing 
55,000 Ib., having 164in. cylinder, 20in. stroke, and six coupled 
wheels 3}ft. diameter. These engines took regularly, in addition 
to their own weight, 5 cars, weighing 38 tons, up a slope of 1 in 15, 
ata speed of 7} miles per hour. Gravity and friction of the whole 
mass, say, 8,540 tb., requiring 66 1b. per square inch on the pistons, 
and being less than one-sixth of the weight on the driving wheels. 
The horse power exerted at 660ft. per minute was 170}. ‘This is 
the only mode in which I can regard the performance, and in this 
light it is very common-place, it being immaterial, so far as the 
question of resistance is concerned, whether the 8,540 1b. traction 
was exerted on an incline of Lin 18, or on a level, setting aside 
the fact only that a 27-ton engine would weigh (or rather, that the 
force with which it would press upon the rails would be) ona 
slope of 1 in 18, but 254 tons. So with the “ camel-back” engine, 
taking the 37 tons of its own weight, including tender, and one car 
weighing 13 tons, at 10 miles an hour, up a grade of 530ft. per mile, 
or rather more than Lin 10. The gravity and friction could not 
exceed 11,5501b. which, at 880ft. per minute, represents 316-horse 
power, and a pressure of 641b. per square inch on the 19-in pistons. 
It is true that, occasionally, and with the brakes on, the whole affair 
—engine, tender, and car—slipped down the grade like a school boy’s 
sled on the slope of a snow-covered hill, showing the co-etlicient of 
friction to be something less than +10. ‘Chis avalanche of rolling 
stock generally took place over a frosty rail, and it is to be borne in 
mind that all the wheels (driving wheels and all) had chilled cast 
iron wearing surfaces, not remarkable for adhesive power. 

Having now noticed, at considerable length, the working of 
freight trains, on heavy grades, on American roads, we may glance 
at what is being done in Great Britain and on the continent of 
Europe. The working of the famous Semmering and Giovi 
inclines, the former on the Vienna and Trieste, and the latter on the 
Turin and Genoa Railway, do not, if we are to judge from reports, 
compare fayourably with the ordinary working of the Baltimore 
and Ohio grades. The heaviest engines now employed on any 
railroads anywhere are the Engerth engines, on the Chemin de Fer 
du Nord, and the Chemin de Fer d’Est, of France, and on the Nord 
line these engines are employed on grades rising only from 26-4ft. 
to 3oft. per mile. These engines weigh 41 tons (of 2,240 1b.) in 
running order, and have tenders so connected with them as to form 
component parts of their structure, the whole weight of engine 
and tender being 62 tons. ‘The engines have outside cylinders (the 
gauge of the lines in question being but 4ft. 8}in.), the diameter of 
the cylinders being one-half of one métre (L9}4in.), but many have 
been bored out to 20in. The stroke is 26in., and the eight couplec 
wheels of the engine are 4ft. Lgin. diameter. The boiler is 5ft. in 
diameter, and contains 235 tubes, 2hin. outside diameter anl 
16ft. 5}in. long, the external tube surface being 2,220 square fed. 
M. Flachat, the leading authority in France on all questions of loe- 
motive power, if not, indeed, of railroad engineering, states that 
these engines draw, as an ordinary load, and including their ovn 
weight, 625} tons (English), at 103 miles an hour, on a gradeof 
26-4ft. per mile, 15 miles long. Taking the frietion, &e., at 101b 
per ton, the resistances amount to 13,2181b., corresponding te 
360-horse power, aud to a mean pressure of 654 1b. per square iael. 
on the pistons, These engines run over a T’-rail, din. high, weigh- 
ing 741b. per yard, fastened without chairs, and by spikes only, te 
sleepers 3ft. from centre to centre, except at joints, where the dis- 
tance is 30in. (the joints are “fished”), I have a letter from M. 
Couche, ingenieur de la voie, in which he speaks with much confi- 
dence as to the working of these engines over his track; ard M. 
Chobrzynski, ingenieur de la traction, has shown by statistics that 
they are the most economical, with respect to draught, of any on the 
line. I have rode upon them, while they were drawing 40 tons 
behind them, at 25 miles an hour. 

On the Semmering incline, a grade of 132ft. per mile for several 
miles, the reported performance of the largest engines is as follows : 
—Six-coupled wheels, 3ft. 7qin. in diameter, 18-7-in. cylinders, 
25-in. stroke, whole weight 38} tons, or, with tender, 55} tans. ‘The 
load is 110 tons, making a total weight of 165} tons, at 1-4 miles 
per hour. The friction and other resistances, besides grivity, are 
estimated at 13 1b. per ton, or 11,402 1b. in all, wh’ch, ov-reome at 
1,003ft. per minute, represents 346}-horse power, and 571b. on the 
piston. 

On the Sarrebruck and Manheim road, on the Continmt, a con- 
siderable number of six-wheel tank engines, built 
great works, in Berlin, are employed. These have 18-in. ey- 
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Borsig’s | 


linders, 27-in. stroke, 4-ft. wheels, and weigh 433 tons, there | 


being no tender. 
working of these engines, but it appears that they ar made to do 
good service. 

In England, one of the longest heavy grades is tha of 39ft. per 
mile, for 22 miles out of Manchester, on the Manchester, Sheffield, 
and Lincolnshire Railway. Six-wheel freight engnes, built by 
Sharp, Brothers, and Co., under the superintendencs of Mr. Beyer, 
now of Beyer, Peacock, and Co., are employed to wrk this grade. 
The first of these engines weighed 26} tons, but a leavier pattern, 
weighing 85 tons, is now employed. Both classes iave 18-in cy- 
linders, 24-in, stroke, and six coupled 5-ft. driving wheels, without 
trucks, the earlier pattern having 133 tubes, 2 Sin. dimeter, and over 
14ft. Sin. long, giving 1,054 square feet of tube suwface. The first 
of these engines would take 304 tons, in additon to their own 
weight, or 345 tons, up the grade. The last patern weighs, with 
tender, upwards of 50 tons, and takes 352 tous besdes, up the grade, 
at 16 miles an hour. One of the earlier pattern, a@ 26}-ton engines, 
working on the East Lancashire Railway took,including its own 
weight, 179 tons, up the Accrington grade, 2 miles long, rising 
1 in 41 or 128-8ft. per mile, starting from the bttom. Taking the 
friction at 10 1b. per ton (although the speed vas but 5-2 miles an 
hour) the resistances would be 11,569 1b., equa to 89 1b. per square 
inch mean pressure on the piston. 

The Lickey incline, on the Birmingham ard Gloucester division 
of the Midland Railway, is about two miles ong, and rises at the 
rate of 1 in 37, or 142-7ft. per mile. It is worked, 1 understand, by 
six-wheel engines, with 16-in. cylinders, 2e-in. stroke, and 5-ft. 
wheels, helped up by pushers, with cylinders of the same size, and 
having 4-ft.wheels. Both engines weigh 67 tons, and the load taken 
is reported at 240 tons at 6} miles an hour. 

There is a short grade of 1 in 59, or 9(ft. pes mile, and say } 


or 


# mile long, rising from Aberdeen, on the Great North of Scotland 


1 have po more than a general acount of the | 





| an hour. 





sure does not fall off to any considerable extent. Owing to this 
circumstance the engines take up very large loads in comparison to 
their own weight. They will take up, as I learn, 19 wagons, 
weighing 299 tons; or, with their own weight, 234 tons, at 10 miles 
To do this the average pressure un the piston has been 
found to be 1181b. per square inch. These engines were made by 
Messrs. Beyer, Peacock, and Co. 

On the Manchester and Oldham Railway there is a grade 1} miles 
long, and rising at the rate of 1 in 27, or 196ft. per mile. 1 have 
heard reports of some very fair work by tank passenger engines 
on this line, but know nothing of the regular working of its freight 
traffic. 

Going again to the Continent, the Giovi incline of 1 in 36, or 
1462ft. per mile, on the Turin and Genoa line, is some 8 or 10 
miles long, and was, and may be still, worked by double engines 
coupled together, back to back. These engines were built by Messrs 
It. Steohenson and Co., Mr. Stephenson having advocated this 
system for steep grades. The engines had 14-in. cylinders, 22-in. 
stroke, and 34-ft. wheels. The pair of engines weighed 50 tons, 
and the attached load was 100 tons, making 150 tons in all, taken 
up at 15 miles an hour. This effort is equal to 222-horse power for 
each engine, the corresponding mean pressure on pistons being but 
54 Ib. per square inch, 

The hte Mr Stephenson had recommended this system of working 
two engines coupled together, forthe bhore Ghaut incline of the Great 
Indian Peninsula Railway, a grade ascending the “ Ghauts,” or 
coast hills, near Bombay. This grade is 153 miles long, and rises 
1,851ft, 5} miles rising continuously at the rate of 132ft. per mile, 
while some portions rise at the rate of 142-7ft., the average of the 
whole oeing say 116ft. per mile. The curves are generally } mile 
radius and upwards, except one, 1,452ft. in length, of 990ft. radius. 
Messrs. R. Stephenson had built, I believe, some tank engines with 
15-in. cylinders, and 22-in. stroke, their weight being upwards of 
30 tors each, with 16 or 17 tons on a single axle. 1 was furnished 
with particulars of these engines as long ago as May, 1857, and 
understood they were then being shipped to India; but as the 
Bhors Ghaut grade is not yet open for traffic, I cannot say what the 
engines have been doing. At any rate it has since been decided to 
builc some heavy ten-wheel tank engines in anticipation of the 
completion of the incline, and these engines are now being built in 
Marchester. They ure inside cylinder engines (for 5ft. Gin. gauge) 
2U-in. cylinders, 24-in. stroke, and have six-coupled drivers 52in. 
in diameter, and a truck, The boiler is 4ft. Gin. in diameter and 
contains 200 tubes, 2-in. diameter, and 12ft. 6in long. The fire-box 
hasan inclined grate, 7ft. long. The tank is on top of the boiler, 
ané will hold 1,000 English, or 1,200 United States gallons. It is 
sail that these engines will weigh 48 tons in running order, and 
they are expected to take up themselves and 2.0 tons behind them, 
atl2 miles an hour. The gravity of this weight on the steepest 
gnde will be 15,024]b., and on the 132ft. grade, 13,858 Ib. ; the 
fretion, even if taken as low as 101b., will be 2,4801b., making 
1',504 1b. total resistance on the 146-7ft. grade, and 16,368 Ib on the 
L2ft. grade, requiring in one case of mean pressure of 94°81b., and 
in the other 88% Ib. per square inch onthe pistons. I hardly think the 
agines will keep up this pressure on the pistons at 12 miles an 
lour, although the boiler is certainly large. The average horse- 
wwer to be exerted would be 470, requiring the evaporation of not 
ess than 1,900 imperial gallons per hour, or about 2,050 gallons for 
che,80 minutes occupied in going 16 miles, so that the 1,000-gallon tank 
would have to be filled twice on the way. 

From the consideration of all the facts given in this letter, as well 
as other data, I am disposed to recommend the adoption of outside 
cylinder engines having 20-in. cylinders, 24-in stroke, six-coupled 
driving wheels, 4ft. Gin. in diameter, anda truck. A separate tender, 
on eight wheels, to be provided, to carry not less than 1,600 
imperial, or 2,000 New York gallons.* The boiler to be 4ft. 3in. 
in diameter, and to contain 200 tubes, 2in. in diameter and 13ft. 


















long. he fire-box, say 5ft. 2in. long, and 3ft. Sin. wide on the 
grate. The wheel-base to be 23ft., or, from centre of back drivers 


to centre of truck, 20ft. 3in. Engines of this length will track your 
739-ft. curves without the least difficulty, as I know from the work- 
ing of engines of at least equal length on 799-ft. curves on the 6-ft. 
gauge of the New York and Erie road, and 637-ft. curves on the 
narrow gauge of the Pennsylvania Central Railroad. The engine 
would weigh, probably, 36 tons, of which 27 would be on the 
drivers. If you inteud, as I believe you do, to haul trains of a 
maximum weight of 300 tons, exclusive of engine and tender, from 
the Parahyba river to Belem, and of 220 tons in the opposite 
direction, this is the lightest engine you could depend upon for the 
work. Under ordinary circumstances the regular load of such an 
engine, and exclusive of itself and tender, should be 225 tons from 
the river, and. 175 tons from Belem—say 15 eight-wheel cars, which 
would be fully loaded one way, and from one-half to two-thirds 
loaded (as, in the absence of any information, | presume they would 
be) the other. Were you intending to run such trains at eight miles 
an hour, one of Baldwin's 10-wheelers, i those employed on 
the Pennsylvania Central, Cleveland anc. Vittsuurgh, Louisville and 
Nashville, and other roads, would be, per iaps, as good an engine as 
you could have, and I should deem it pre mption on my own part 
to say that I could plan one much better. ut the 19-in. cylinder, 
22-in. stroke, 50-in. wheel and moderate sized boiler, is hardly the 
engine for heavy freight, on 68 to 96-ft. grades, at 12 miles an hour. 
The engine I propose is intended to haul about the same train as 
Baldwin's, but at a higher speed, the same boiler pressure being 
maintained in both. 

Even on roads having moderate grades, the 20-in. cylinder 
engines are, | believe, the most economical of any, provided there 
is business encugh to work them up to their proper power. Mr. 
Hayes, formany years Master of Machinery on the Baltimore and Ohio 
road, and now holding a like post on the Llinois Central, has proved 
this; on the Delaware and Lackawanna it has been admitted that 
the 18-in. cylinder engines, built on my plans and under my super- 
intendence, should have had 20-in. cylinders; M. Chobrzynski, of 
the Chemin de Fer du Nord (France), declares that his 20-in. 
Engerths are the most profitable engines on the road, and M. Couche, 
Engineer of Road, writes me very favourably of them; and 20-in. 
cylinders are now being adopted, in opposition to Mr. Stephenson's 
views, for the Great Indian Peninsula Railway. 

The tendency, as you are aware, is towards heavier and heavier 
engines, and those which may now be reckoned large, may 
be thought to be rather under-sized in 1870, when, certainly, your 
engine should be as good as new. It is to be borne in mind, too, 
that on many roads where very large engines have not yet been 
adopted, heavier pressures than you would care to keep up, are 
allowed. Thus, the New York and Erie road is worked by engines 
carrying from 130 lb. to 140 Ib. steam, and I have thought it prudent 
to leave the foot plates of some of them when I saw the gauge 
marked 165 lb. On the New York Central road, the grade engines 
running out of Albany carry 145 Ib. regularly. Onthe Manchester, 
Sheffield, and Lincolnshire, and other lines here, 130 Ib. is the regu- 
lar pressure, and, in engines on the Great North of Scotland line, 
150 Ib. is kept up in daily work. Of course, the margin of safety 
should be so wide that, practically, a boiler which is not safe at 
150 Ib., is not safe at 100 Ib.; but, nevertheless, the last named may 
be the more economical pressure of the two. For your heavy 
engines, | would recommend that the safety valves be set to blow 
off at 100 Ib. The boilers will be made strong enough to stand as 
much more as you like to put on, and so, if you find it desirable to 
work your steam still stronger, a few turns of the nuts on the spring 
balance stems, and a little more energy on the part of the fireman, 
will meet your wishes in this respect. 

There is a natural dislike, on most roads, to making up too long 
trains, on account of the risk of pulling the cars to pieces. In the 











* The New York gallon = 8Ib. distilled water ; the United States gallon, 
Ib.; the imperial gallon, 10 Ib. 





present case, however, the 20-in. cylinder, 24-in. stroke, and 4ft. 6in. 
wheel, will not, at any given mean pressure on the pistons, exert as 
much tractive force, or, in other words, strain the cars next the 
engine, so much as Winans’ ordinary pattern of burden engine: 
not nearly so much as Mr. Hayes’ 20-in. cylinder, nor as much as 
the Engerth engines on the French roads, and but a few pounds 
more than Baldwiu’s 10-wheel engine. If we take a mean effective 
pressure of 75 Ib, per square inch upon the pistons, throughout the 
stroke, we shall have, for the various engines named, the following 
tractive powers :— 

















anaes v] = 
, l = 2254 
Diameter | Length | Diameter] 59° 8 
Class of engine. | o | of of 3 Ss 4 
cylinder.| stroke. | drivers. Bees 
in. | in. | in. Ibs. 
Dom Pedro freight engine, as | 
ee, ees, | 20 24 | oA 13,333 
Ross Winans’, Delaware and | 
Lackawanna R.R... ..  .. 22 FJ | 43 18,572 
toss Winans’, Baltimore and 
Ohio and Reading... .. .. | 19 22 | 43 13,852 
S. J. Hayes’, Baltimore and | 
Ohio and Reading.. .. .. | 20 22 43 15,549 
Baldwin’s 10-wheel, Pennsyl- | 
vania Central R.R. .. .. | 19 22 48$ 12,281 
Zerah Colburn, Delaware, | 
Lackawanna, and Western | | 
aoe ee ee 18 24 | 48 12,150 
New York and Erie R.R., | 
standard freight engine 18 | 20 | 60 8,100 
New York and Erie R.R., No. | | | 
210 experimental engime .. 17 24 | 60 8,670 
Hinkley and Drury’s 10-wheel | 
OEE. in. 6s ae ee 0 16 20 | 46 8,348 
English freight engine, heavy 
pattern .. s. se we ee | 18 24 60 9,720 
Great Indian Peninsula en- 
OR ee a 24 52 13,846 
Engerth engines, Nord Rail- | 
way of France .. .. .. | 19} 26 50 15,113 
Engerth engines, Vienna and | | 
este Railway Jane 187 | 25 40} 15,000 
Borsig’s tank engine, Sarre- | | | 
bruck and Mannheim Railway is | 27 | 48 13,668 
! 





I do not recommend tank engines for your grades. Unless the 
tank holds so little water that the engines are stopping every twenty 
minutes or half an hour to take in more, the extra weight carried— 
on an engine already heavy enough—will tell on your track. The 
engine I propose would not have over 4} tous on any one wheel. 
Many large tank engines, built in England and on the Continent, 
have 6, 7, and even 8 tons on a wheel. The great Engerth engines, 
however, having separate tenders, have no more than 5} tons on any 
single wheel. 

In this lengthy communication I shall not trouble you with 
details of the mechanical construction of the engines I propose, 
further than to say that I have ventured upon nothing new. My 
connection with locomotive building commenced fifteen years ago, 
and in all this time I have been seeking, both as a designer and con- 
structing engineer, to prove all things and to hold fast to that which 
is good. I have not only seen a vast variety of patterns of locomo- 
tives, but have had a tolerably wide field of observation for ascer- 
taining their economical qualities. I have tried to divest myself of 
everything like prejudice, especially national prejudices; but I can- 
not lose sight of the fact that engines built on the American plan are 
the cheapest in first cost, and it is a mere matter of the comparison 
of statistics of working to prove that more work is got out of them 
for less money than from any other engines made anywhere. I will 
close this letter by remarking that I have spent very much more 
time in determining the mechanical arrangement and the propor- 
tions and construction of the parts of your engines in detail than I 
have given to the general considerations which form the subject of 
this communication. No theoretical deductions of any kind—-at least 
with respect to railroad rolling stock —can supply the place of that 
careful consideration of details by which, I think more than by 
anything else, success is attained by the locomotive engineer and 
builder.—Very truly yours, ZERAH COLBURN. 





P.S.—Mr. Sinclair, Locomotive Superintendent of the Eastern Counties 
Railway, has just been kind enough to give me particulars of the working 





of his goods engines on a grade at Brentwood, a few miles from London. 
The grade is 3 miles long, and rises for 2 miles at the rate of 1 in 100, then 
for § mile at the rate of 1 in 114, and finally, for § mile at 1in 90. His 
outside cylinder goods engines have 17-in. cylinders, 24-in. stroke, four 
coupled 6-ft. (72in.) wheels, and a pair of leading wheels, and weigh 
30} tons, with 20} tons on the drivers. The tender weighs 23 tons, The 
engines have 72°3 square feet of firebox surface, and 9684 square feet of 
tube surface. They draw regularly 35 wagons, weighing 2974 tons, or, 
with engine and tender, 3504 tons, up the grade of 1 in 90, = 58gft. per 
mile. The gravity is 8,723}1b., and friction, at even no more than 8 1b. 
per ton, 2,804 1b., or a total resistance of 11,5274 1b., requiring 119%1b. on 


pistons. If friction be taken at 101b. per ton, it would require 1271b. on 
pistons. Mr. Sinclair states that the engines can take up 40 wagons, or 


340 tons, making, with engine and tender, 393 tons. This, with friction at 
only 8 Ib., would involve a resistance of 12,9251lb., equal to 28 per cent. of 
the weight on drivers, and requiring 154} 1b. on pistons, and, certainly, 
140 1b. if not 150 1b. in the boiler. This effort, however, would be but for 
five minutes, and the whole performance appears to be altogether extra- 
ordinary. Z. C. 


INSTITUTION OF CIVIL ENGINEERS. 

The Council of the Institution of Civil Engineers have awarded 
the following l’remiums for Papers read during the Session 1861-2 :— 

Telford Medal, the Manby Premium, in Books, aud a Stephenson 
Prize of ''wenty-five Guineas, to Charles Augustus Hartley, M. Inst. 
C.E., for his “ Description of the Delta, and of the Works Recently 
Executed at the Sulina Mouth of the Danube.” 

Telford Medal, anda Miller Prize of Fifteen Guineas, to John 
Henry Muller (of the Hague) for his Paper “On Reclaiming Land 
from Seas and Estuaries.” 

Telford Medal, and a Miller Prize of Fifteen Guineas, to John 
Paton, M. Inst. C.E., for his Paper “On the Sea Dykes of Schleswig 
and Holstein, and on Reclaiming Land from the Sea.” 

Telford Medal, to James Abernethy, M. Inst. C.E., for his 
“ Descriptions and Ilustrations of the Works at the Ports of Swansea, 
Silloth, and Blyth.” 

Telford Medal, to John Bailey Denton, M. Inst. C.E., for his 
Paper “On the Discharge from Underdrainage, and its Effect on the 
Arterial Channels and Outfalls of the Country.” 

Watt Medal, to Joseph D’Aguilar Samuda, M. Inst. C.E., for his 
Paper “ On the Form and Materials for Iron-plated Ships, and the 
Points Requiring Attention in their Construction.” 

Council Premium of Books, to James Brunlees, M. Inst. C.E., for 
his Paper on “ Railway Accidents—their Causes and Means of Pre- 
vention. 

Council Premium of Books, to Captain Douglas Galton, R.E., F.R.S. 
Assoc. Inst. C.E, for his Paper on “ Railway Accidents—Showing 
the Bearing which Existing Legislation has upon them.” 

Council Premium of Books, to Henry Charles Forde, M. Inst. C.E. 
for his Paper on “The Malta and Alexandria Submarine Cable.” 

Council Premium of Books, to Charles William Siemens, F.R.S., 
M. Inst. C.E., for his Paper “On the Electrical Tests Employed 
During the Construction of the Malta and Alexandria Telegraph, and 
on Insulating and Protecting Submarine Cables.” 

Council Premium of Books, to James Atkinson Longridge, M. Inst. 
C.E., for his Paper on “The Hooghly and the Multa.” 

Council Premium of Books, to James Oldham, M. Inst. C.E., for 
his Paper * On Reclaiming Land from Seas and Estuaries.” 




















Tur Corporation of London having given its sanction to Mr. 
Cubitt’s plan for the bridge over the Thames at Blackfriars, the sum 
of £5,000 was, in accordance with the terms of the Act of Parlia- 
ment, deposited by the London, Chathara, and Dover Railway Com - 
pany with the corporation on Friday, and Messrs. Peto and Betts , 
the contractors for the railway bridge, will immediately commence 
its construction. 
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BLACKFRIARS BRIDGE. 
On Thursday week ata special meeting of the Common Council, 
held atGuildhall, the Lord Mayor in the chair, the subject of the pro- 
posed new bridge across the Thames at Blacktriars underwent a long 


discussion ina very full court. The Bridge-house Estates Committee, | 


to whom the question had been twice referred for consideration, 
eventually determined to recommend that the bridge to be erected 
by the Corporation should be one of five arches springing from an 
abutment in a line with the present wharf lines on each side of the 
river. Having regard to the length of time that would necessarily 
be occupied in the construction of a stone bridge, as compared with 
one of iron arches, and to the very great difference between the cost 
ofastone bridge and that. of an iron one, the committee were of 
opinion that it would not be desirable to adopt a design for a stone 
bridge. Of sixteen designs submitted to them by engineers of emi- 
nence they selected five, each of five arches, as best calculated to 
meet the requirements of the public namely, stating them alpha- 
betically, as the committee had done, the design of Mr. James 
Lrunlees for a bridge of five elliptical arches, at the estimated cost of 
£250,573, including the cost of a temporary bridge; the design of 
Mr. Joseph Cubitt for a bridge of five segmental arches, at the esti- 
mated cost of £265,000 ; the design of Mr. John Fowler for a bridge 
of five elliptical arches, at the estimated cost of £280,000; the design 
of Mr. Robert Mylne, for a bridge of five segmental arches, at the 
estimated cost of £308,000, exclusive of a temporary bridge and the 
reconstruction of the outlet of the Fleet sewer ; the design of Mr. 
Thomas Page, for a bridge of five segmental arches, at the estimated 
cost of £260,000, including allowances for contingencies and for 
removing the present bridge. 

These designs the committee presented on Thursday week, with 
an accompanying report, to the Common Council, for them to choose 
one tor adoption. Victorial representations of the selected designs 
were exhibited in the Council-chamber, ana sketches of the unac- 
cepted ones were shown in the adjoining committee-rooms. Mr. 
Lrunlees’ design had a centre arch of 209ft. din. span, side arches of 
196ft. Gin., and abutment arches of 163ft. din. The headway of the 
centre arch above Trinity highwater mark was 26ft., the distance 
from abutment to abutment 995ft., and the available waterway for 
navigation 929ft. The average gradient of the bridge was 1 in 50, 
with 70ft. breadth of way. In Mr. Cubitt’s design the span of the 
centre arch was 189ft., of the side arches 176ft., and of the abutment 
arches 164ft. The headway of the centre arch was 27ft. above 
highwater, the distance from abutment to abutment 963ft., and the 
available waterway 869ft., the breadth was 75ft., and the steepest 
inclination of the bridge was 1in 40. Mr Fowter’s centre h 
was 184ft. in span, two side arches 173ft. each, and two side arches 
of 162ft. The headway of the centre arch above high water mark 
was 22ft., the distance from abutment to abutment 925ft., and the 
available waterway 854ft. The gradient of the bridge was 1 in 50, 
and the breadth 80ft. The centre arch of Mr. Mylne was 216ft. span, 
the side arches 199ft., and the two land arches 156ft.; the headway 
of the centre arch being 26ft., the distance between the alutments 
O87ft., and the available waterway 926ft. The span of Mr. Page's 
centre arch was 200ft., of the adjoining arches 18ft., and of the 
abutment arches 164ft. The headway of the centre arch above 
high water was 23ft., the distance between the abutments being 994ft., 
and the available waterway 903ft. The breadth of the bridge was 
not less than 75ft., and the gradient was8in 50 on the Middlesex 
and one in 40 on the Surrey side. Mr. Wellington Vallance, chair- 
man of the Bridge-house Committee, in moving the adoption of 
their report, explained that they had devoted much time and labour 
to the investigation of the subject in all its bearing. He urged upon 
the Court that this was a question of vast importance to the Corpo- 
ration of London, involving, as it did, the performance of a work of 
great public utility and convenience in a manner which would reflect 
credit ou them. The designs sent in to the committee were all by 
men of such undoubted eminence that it had been truly said the 
Court could searcely err by selecting any oneof them. With regard 
to the question of cost he was enabled to state, on the authority of 
the Chamberlain, that the council need have no hesitation in 
adopting any design for a bridge, the estimated cost of which was 
not more than £300,000, and that they’ might even go further to the 
extent of an additional sum of £50,000 or £70,000. Mr. Hartridge 
caused some laughter by asking if the council, supposing they 
adopted any one of the five designs, would be bound to build a 
bridge. My. Vallance replicd he had thought the Court had decided 
that question eighteen months ago, and that he would be a bold 
man who would say the Corporation should continue to patch up 
the present ricketty structure. 

The Court having agreed to the report, Deputy Harrison moved 
that they proceed by show of hands to reduce the five designs to 
two, and then select one of the two for adoption. Upon that a long 
discussion ensued on the comparative merits of the five designs, 
having regard to the questions of headway and navigable waterway, 
cost, materials of construction, gradients of the proposed bridge and 
its approaches, breadth of road, the span and character of arches, 
foundations, and the time and mode of construction. ‘lhe design of 
Mr. Brunlees was advocated for adoption chiefly by Alderman Rose 
and Mr. Hadley; that of Mr. Cubitt by Mr. Kearns, Deputy Elliott, 
and Alderman James Lawrence; and that of Mr. Page by Mr. Rowe 
principally. Alderman Phillips said the five designs were all so 
admirable that the Court might safely put the names of the engi- 
neers into a hat and draw one at hap-hazard and adopt his plan. 
Deputy Fry, Mr. Lawley, Mr. Bengough, Mr. H. Lowman ‘Taylor, 
Mr. Barnes, Mr. It. N. Philipps, and Mr. Waterlow also took part in 
the discussion. 

Each of the designs was then submitted alphabetically to a show 
of hands, until the number was reduced to two. The result was 
first to eliminate that of Mr. Mylne, then that of Mr. Fowler, and, 
thirdly, that of Mr. Page, leaving those of Mr. Brunlees and Mr. 
Cubitt from which to choose. Eventually the Court, on a show of 
hands, adopted that of Mr. Cubitt by a large majority. A division 
was called for, but foregone, the majority being so decisive. ‘Then, 
on the motion of Mr. John Young, jun., it was referred back to the 
ridge-house Committee to take all the necessary steps, with the 
least possible delay, for erecting the proposed bridge after Mr. 
Cubitt's design. 
















































_Tue Wetsu Inox Trape.—A much firmer tone is apparent in the 
Welsh iron-market, and there are symptoms of a steady and even 
prosperous trade reviving. In anticipation of the demand for iron 
plates, as armour coating for men-of-war, new rolling mills are about 
to be erected at Rhymney. At Ebbw Vale work is steadily going on 
in nearly every department, and in the Aberdare Valley, so full of 
iron and coal works, trade is tolerably good, there leing several 
very heavy orders on the books, including good contracts for India. 
‘The iron trade has greatly improved in Merthyr, and the works are 
being carried on briskly, as ve ry large orders have been received 
from Russia. The Hirwain works are still closed, nor is there any 
probability of their being started again. ; 

Raways 1x Buenos Ayres.—The Buenos Ayres Chambers have 
granted to Mr. Edward Lumb, an old resident merchant of the place, a 
concession to make a railway to Chascomas, distant seventy-five miles 
south of Buenos Ayres, guaranteeing 7 per cent. on a maximum cost 
of £10,000 per mile for forty years, which amount is considered very 
liberal, as the country is flat, and free from engineering difficulties. 
Strong opposition had been made by the Finance Committee, who 
wanted to reduce the amount of cost to £8,000 per mile, and the 
¢uarantee to 6 per cent. The support of the Government in favour 
of Mr. Lumb carried it through. The Buenos Ayres Standard states 
that Mr. Eugene Murray was pushing on the works of the San 
Fernando Railway with great energy. The earthworks as far as 
Belgrano were nearly completed; the passenger and goods station 
at Buenos Ayres was progressing, and the laying of the rails and 
sleepers was commenced. The first section, as far as Belgrano, will 


open by the 9th of July; gangs of men were employed day and night 
t ensure its completion on that day. J 
chico, the Maldonado, 
plete. 


The bridges over the Palermo 
and the small streams, were nearly all com- 








THE INSTITUTION OF ENGINEERS IN SCOTLAND. 
April 2nd, 1862. 
ON MACHINERY FOR BORING STRATIFIED AND OTHER ROCKS,* 
By Mr. Georee Siupson. 

Ir is unnecessary, in the present paper, to trace the history of 
boring, which probably had its origin in the Celestial Empire. 
Whatever country may claim the credit of the discovery, it is certain 
that, up to a recent period, no improvements were made on the early 
method, excepting, perhaps, in simplifying the mode of connecting 
the boring rods. 

In boring for water little attention is required as to the nature of 
the rocks passed through, except where tubing is required, further 
than to notice those that form the best water conductors. In boring 
for minerals the whole object is to secure correct samples of each 
stratum of rock passed through; and any step to obviate the uncer- 
tainty and expense of the present mode of boring must be of impor- 
tance, When in Scotland alone the amount expended annually in 
exploring for coal, ironstone, and other minerals exceeds £15,000. 
After having seen so many mineral fields bored by one party and 
abandoned as unproductive, and again bored by another party, with 
the same minerals in view, and turning out successful, one is almost 
led to doubt if the object of the original explorers was not rather to 
keep such fields out of the market. But when one calls to mind 
the precarious nature of coal and ironstone seams, and the great 
variety of the basinsthereof, together with imperfect knowledge, both 
geologically and professionally, on the part of those who bored the 
tields referred to, one easily perceives the cause of such so-called 
failures. We have now, however, a very different class of borers, 
many of whom are thoroughly versed in both respects referred to ; 
and, although secretiveness is still clung to, it does not now form 
their leading qualification. Had the strata constituting the carbon- 
iferous formation been uniform in thickness and lie boring would, 
so far as position is concerned, have been unnecessary ; and in that 
case, a correct general vertical section of the coal measures in Scot- 
land would have been of great use; but, such not being the fact, any 
attempt to make one section apply generally to Scotland, or any 
other country, must lead to serious mistakes. Indeed, on carefully 
comparing one mineral basin with another, it appears thit unless the 
depressions, Which must have taken place at different periods to ad- 
mit of the intervals of vegetation, had all occurred simultaneously, 
and had been surrounded by elevations (hills) each of the same 
materials, subject to pulverization, it were vain to look for uni- 
formity either in the component parts or depths of the deposits. 
Hence the necessity for local boring. It has been often quoted 
that a “a mineral field well bored is half won;” but until 
we are in a position to delineate the various slips and dykes, and 
other irregularities intersecting our mineral fields, and to trace the 
original position of the seams when occupying the surface of the 
earth, we cannot be prepared, evea with boring, to offer any opinion 
approaching accuracy as to what may be contained in any partially 
developed basin. We see at present the irregular surface of the 
country surrounding us, and observe on which side of the hill vege- 
tation is most vigorous. 
ironstone, and other seams of vegetable origin, have, the writer 
believes, not had the same share of the influences promoting vege- 
tation as the thick parts in the same basin. 
scope for discussion on this point. The most of our coal-fields have 








now been less or more developed ; and what seams of coal and iron- | 


stone remain entire are at considerable depths, which is another 
reason for greater despatch and economy in boring. It is a matter 
of regret that all former explorations by boring are very much 
bottled up with the parties that originated them; and thus much 
valuable information may be said to be unavailable to the general 
community. 
tion of more correct geological maps and sections. ‘I'o trace the 
progress of boring since the “Compleat Collier” wrote on the 
subject, upwards of a century and a half ago, would oceupy too 
much time at present; and the writer defers doing this, as his prin- 
cipal object in submitting the present paper to the society is to have 
the benefit of their observations on the new system of boring which 
he has now put into practical operation on the estate of Woodhall, 
near Airdrie. 

Examples of the apparatus used in carrying out this system are re- 
presented in the illustrations, Fig. 1 is a side elevation of the boring 
engine, and Fig. 2 is a vertical section of the steam cylinder for 
working the boring rods. Fig. 3 is a vertical section of another 
modification of the cylinder; and Fig. 4 is a side elevation of the 
earriage and engine, moditied to suit this form of cylinder. r di 
an elevation of the stage or scaffolding used in raising and suspend- 
ing the reds; and F . plan of the top thereof. Fig. 7 is an 
elevation of the self-acting gibble by which the hoisting: rope takes 
hold of the rods; and Fig. 8 is a section of the writer's improved 
boripg pump. It will be observed that the motive power consists 
simply of a direct-acting steam cylinder a, Fig. 1; to the piston-rod 
of which the boring rods, B, are attached through the intervention 
of a lever, e. In the arrangement shown in Figs. 3 and 4, the rods, 
B, are attached to a hollow piston-rod, p; the medus operandi in both 
cases being the same, except that, in the former case, the cylinder 
is always stationary, whilst in the latter the engine moves the 
cylinder from over the bore when required. The under side of 
the piston, when in operation, is always directly in communica- 
tion by the pipe, G, with the steam in the boiler, £; the pressure 
of which must exceed the weight of the piston and rods in 
giving the ascending motion to both, the descending motion being 
regulated by the inlet of steam by the small piston valve, I’. shown 
in Fig. 2; and thus any amount of momentum required within 
the range of the engine or weight of the rods may be transmitted 
to the boring chisel, the entire control over which is, to any one at 
all acquainted with machinery, too apparent to require description. 
In boring it is always desirable that the master borer should have 
complete command over the rods and chisel, especially at the change 
of strata; and from the trial made of the machine under considera- 
tion this object has been completely accomplished, The number of 
strokes by manual labour in boring averages about twenty-five 
perminute; while by this machine one hundred per minute have 
been accomplished, the working medium being sixty. The rate of 
boring in shale thereby is about one inch per minute; in hard sand- 
stone half an inch per minute; and in kingle (a very hard com- 
bination of limestone and sand, somewhat similar to trap rock in 
hardness) about one quarter of an inch per minute. The gravity 
on the boring chisel averaged one ton, or equivalent to a weight of 
ten tons lifted one foot high per minute, this being fully equal to 
the work of twelve men. ‘The momentum to be given to 
the chisel forms a very important part of the operation of 
boring; and this must be regulated according to the nature 
of the rocks to be explored. The experience of thorough 
borers in regard thereto shows clearly that by using the same 
power, but varying the number of strokes, and the impetus 
given to the chisel, and the area taken in at each cut, the results may 
be made very different. Indeed, some borers can bore about one- 
fourth more than others, although using the same power ai similar 
instruments, and boring in similar strata. he form of the chisel 
mouth, or the cutting part thereof, is another important element in 
boring, and is only ascertained by experience. The specific gravities 
of rocks do not afford the clue to a solution on this point, as we find 
trap rock to be about 2°7; limestone, 2-7; sandstone, 2°3; shale, 2°6; 
coal, 2°33 ironstone clayband, 3°2; and blackband, 3; ueither do 
their resistances to crushing afford correct data to guide us. 

The general mode of lifting the rods at present is by a set of 
shearlegs, having a pulley at the top, over which a chain passes, to 
be connected to the boring rods. The y are gene rally drawn up by 
a windlass, in lengths of 18ft., but in some places 27ft.. and then 
“cut” or unscrewed. The cut rods are lowered and laid on the 
ground, and this process is repeated until the rods are all drawn, 
and vice versa in lowering them, thus involving considerable 
loss of time and power by the repeated raising and cutting 
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* From the Transactions of the Institution of Engineers in Scotland. 








The diminished thickness of coal and | 


} the bores. 


Atall events there is | 


Such information would aid materially in the forma- | 














21 


of the rods, and laying them down and lifting them off the 
ground. The writer has put into operation at the Woodhall 
bore a frame, nH, 60ft. high with pulleys, 1, 3, mounted, at present, 
to lift 100 fathoms of rods in 10 lifts, as shown in Figs. 5 and 6. 
For the purpose of lifting and lowering the rods the engine is pro- 
vided with winch details, x, worked by separate steam cylinders, P. 
There are two winding barrels, the more powerful one being used 
for lifting the rods by means of a chain, Q, and the self-acting 
gibble or runner shown in Fig. 7; whilst the other one is used for 
lowering and working the boring pump by means of a wire rope, R. 
The rods when being lifted are attached to corresponding counter- 
weights, K; so that the power at present absorbed by the various 
machines throughout the country in lifting and lowering rods is not 
required in the present application. The frame may be raised to 
suit circumstances ; an application of the lifting pulleys radiating to 
the centre of the bore is shown ina drawing exhibited. Another 
application, with the whole of the pulleys in a position to be directly 
wrought by the lifting apparatus if the counter-weights are 
dispensed with, is shown in another drawing ; whilst a third shows 
how the rods may be lifted and suspended by one lifting-pulley and 
travelling-crane wrought by an endless chain. To show the great 
waste of power by the present mode of lifting the rods take, for 
instance, a bore of 100 fathoms, the rods for which as commonly 
used, including joints, weigh from 24 1b. to 301b. per fathom, 
or, taking the latter per hundred fathoms, 26 ewt. ‘The power 
expended in lifting the rods is, on an average, 262,664 tons, lifted 
lft. high, or equal to the work of one man employed 525 days. The 
friction is not included in this calculation, as it may be considered 
to be about the same in both systems. At present boring is rendered 
uncertain by the rubbing of the boring s against the sides of the 
bore, the rubbed-off debris falling to the bottom of the bore and 
mixing with the stratum being cut by the chisel. In order to 
obviate this and procure correct samples.the writer has applied rods 
with the joints made nearly the full size of the bore, the male serew 
having a fillet at the top which fits into a corresponding countersink 
at the entrance of the female screw, thus at least avoiding the 
vibrating motion; and he has used a chisel having a hollow cone 
from the centre of the cutting parts upwards for the reception of the 
centre part of the stratum being cut through, while an external 
shell on the rod next the chisel leaves a space of half an inch between 
the inside thereof and the rod for the reception of fallen debris. 

The tool now generally in use for cleaning bores consists of a 
hollow tube nearly the diameter of the bore, with a valve attached 
about lin. from the bottom. The debris between the bottom of the 
bore and the valve, when open, is always left in the bore. The 
valve oftentimes is prevented from closing properly by the debris, 
thereby rendering this tool ineffective. Fig. 8 represeuts a pump 
proposed as a substitute. In this case a ball valve 1 is placed at the 

. While a circular cutting edge is formed or fitted at the bottom 
wth the internal part thereof suitably contracted by a rubles 
rin: a. Both the new chisel and pump have been tested, and found 
to suit the purpose intended. . 

The writer is now experimenting on the various tools in use for 
boring, and on some with the most recent improvements thereon ; 
also on the tools used for lifting of broken rods and others out of 
The results and modes of accomplishing these, and the 
determination of the proper momentum to apply to the chisel 
preferable to each kind of rock, he will glad subinit: to the 
society in a future paper. It may be mentioned, however, that 
recently at the Woodall bore twenty fathoms of the rods broke off 
at a depth of eleven fathoms from the surface, and they were lifted 
in two hours, this being effected by drilling a hole in the top of the 
broken part 2in. in depth and inserting a serew top therein, the 
joints being sufficiently large to admit of this. The portion of the 
rods broken away fell to the bottom of the bore quite slowly, in 
consequence of the enlarged joints checking the displacement of the 
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water. 

The ordinary rates at present paid for boring are 5s. per fathom 
for the first five fathoms, increasing 5s. per fathom for every five 
fathoms farther, extra hard rocks being paid by day’s wages. By 
the engine now adopted this rate may be reduced fully one-half, 
There is shown on a drawing the section of minerals from a bore 
recently put down in the parish of Shotts to the slaty-band ironstone ; 
and the following details may be taken as a good example of 
the ordinary progress of boring by manual labour :—At the end 
of two months the depth bored was lifty-three fathoms ; at the end of 
four months the depth was 77 fathoms; at six months, 85 fathoms ; 
‘ight months, 89 fathoms; at ten months, 4 fathoms; and at 
twelve months, 97 fathor. The cost was £247 10s., exclusive of 
tubes for lining the bore and extras for hard rocks, — The strata to 
the depth of 50 fathoms were easily bored, but after that depth were 
somewhat harder. To finish a bore, therefore, under favourable 
circumstances, of 100 fathoms by manual labour at present, the time 
occupied is about one year. The same may be accomplished by the 
direct-acting engine in about three months; but of course w hen the 
depth of the bore exceeds 100 fathoms manual libour is left. still 
further in the shade in regard to time and cost, when compared 
with the Loring by steam-power. : 

The writer is of opinion that an advanced bore not excceding 
2in. in diameter, and followed up by one not less than 5in., would be 
of advantage in wany cases. ‘The smaller the diameter is the less 
liable is the bore to jam by piece s from the side, and any very thin 
layer or stratum that may have been possibly overlooked in the first 
boring could scarcely be missed in the second borit g3 that is, when 
the greatest accu wey is required. The guide bore would receive a 
pump in advance of the chisel used in making the s¢ cond cut forthe 
reception of the borings therefrom. Apart from the deve lopment of 
minerals boring may be made useful in draining the from 
mines; and shafts may be formed thereby, thus avoiding, in many 
cases at least, nine-tenths of the expense in sinking which is in- 
curred by pumping water. 

In pointing out the advantage of 
labour a question naturally arises, how has steam been so long 
in being adopted for boring? In 1842 Robert Alexander put 
down a bore at Bartibeath, near Baillieston, from the tain to 
the splint coal by steam, Its first successful apy lication in Scotland, 
however, the writer believes, dates from 1847, when a bore to the 
depth of about 200 fathoms was put down in the lands of Pollock, 
belonging to Sir John Maxwell, in the shaft of an abandoned coal- 
pit—the engine used being one which had been formerly applied for 
winding. As in many things else, there is a sacrifice to be made at 
the outset, and the capitalist is very seldom an inventor, nor is the 
inventor often a capitalist, and the demaid for minerals was fomeey 
very limited. Besides, bores are sometimes in positions to which 
it would be difficult to take machinery; and oftentimes a bore is 
intended to be put down just afew fathoms, and, if inducements 
appear, is afterwards extended. It is quite obvious that the decided 
advantage of machinery over manual labour becomes more apparent 
in bores of above thirty fathoms. At this depth the rod weigh 
fully four hundredweight, with which weight workmen cannot be 
properly employed at the brace head, and when the lever or spring 
pole is called into requisition manual labour becomes unprofitable, 

The Chinese system of boring has now been generally adopted so 
far as the cleaning of the bore is concerned, namely, by a rope (wire) 
attached to a few rods, having the pump at their lowe r ends. This 
is a considerable improvement over the old mode of cleaning bores 
by means of the rods, although requiring greater care. Many 
attempts have been made in this country to bore by this process, 
but have hitherto failed from the difficulty of keeping the hole round 
and vertical, and from the loss of power by the chisel re-striking in 
the same place, and from the uncertainty of ascertaining any 
change of stratum. The most recent application which has come 
under the writer's notice is that by Mr. George Kobb, director of the 
Boring Company, Bayruth, Bavaria. He attaches to the ordinary 
chisel an iron rod with a spring guide thereon, one half of the rod 
being attached to a wire cable. He states that, when the borer or 
chisel is lifted by the cable or rope, the rope turns of itself, and the 
chisel turns one-fourth part of the circumference of the bore to about 
60ft. of the cable. When the chisel has fallen the cable and the 
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bow or guide would return one-fourth part of the cireumference, if 
the twirl were not braked, and consequently the chisel would 
revolve one-fourth of the circumference with every stroke, as has 
been the case hitherto with all experiments with a wire rope ; but as 
the borer ought only to make a reciprocation after having made 
thirty strokes, boring with a cable has been hither impracticable. 
By this invention, as soon as the borer has fallen tle bow rebounds 
on the spring, compressing it and leaving the nut, vhich turns back, 
because the bow flies instantly with an elastic forceo the nut, where 
it rests. The braking of any number of strokes dwing one recipro- 
cation is done by the strength of a ring; the waker the ring is, 
the nut being fixed, the less the twirl is braked, an. the fewer strokes 
the borer makes during each reciprocation. Outhe contrary, the 
stronger the ring is the more the twirl is baked, the greater 
number of strokes are made. The turning o the borer may be 
regulated at pleasure as follows:—On letting dwn the borer into 
the bore, make a mark on the bore; then letthe borer make ten 
strokes ; draw it out, and it will be seen how ruch of the cireum- 
ference the bore has moved through. If it ls moved through too 
much, stronger ring; if too little,a weaker one, and 
thus regulate the turning to any degree. By this invention a 
greater economy will be secured in borin the earth, as from 
twenty to thirty feet a day may be bored of any gauge with great 
facility. 

On the Continent boring has been praised more extensively 
than in this country, and to much greater deths. Kind who stands 
prominently forward in his profession, bs made vast improve- 
ments both in the boring tools and inthe mode of applying 


use a 


the power. One of the drawings show what he cals a roue a 
marches, forming a very complete machin for manual labour, A 
fly-wheel, 17ft. in diameter, is wroughtby a crank on the shaft 


thereof by men, and there is fast on th same shaft a cone wheel, 
which is dft. in diameter, and carries fur cones, As this wheel 
revolves the cones in rotation lift a lewr the requisite height, and 
this Jever, to which are attached the borg rods, falls on a spring at 
every interval of the cones. This tikthammer process has been 
recently adopted in this country, drivm by steam—the difference 
being that the lever is depressed by thecone on the wheel driven by 
the engine, in place of being elevated thereby forming a lever of 
the first kind in place of the second. in this machine of Kind’s the 
stroke cannot be varied except on stesping the machines and alter- 
ing the cones; and from obvious resons the stroke cannot exceed 
twenty-five to thirty per minute. ‘Ths master borer has also applied 
wooden rods for boring, but ony in cases when the bores 
exceeded 200 fathoms in depth. This application, however, must 
be confined to bores of above Gin. in diameter, and even then must 
be doubtful. Their liability to nbbing against the sides of the 
bore must operate against their durability, while to prevent this 
would involve complexity. Kirt bas also introduced a method 
called the free-falling mode of borng, and shown in another draw- 
ing. In this apparatus there isa movable disc, consisting of two 
thin iron plates binding three or four plies of leather between them. 
To this is attached a small nd, connecting the disc with a ring. 











The successful operation of the tool depends upon the presence of 
seven or eight fathoms of water in the bore hole. When the rods 
have been raised a sufficient height for the required percussive 
force of the cutting tool, and the back motion has been given to the 
rods, the resistance which the disc meets with in the water raises the 
ring, and by this means separates the points of clipping levers and 
liberates the falling tool. This cutting tool does not fall clear away, 
but is retained by a ring, forming the bottom part of the frame to 
which the clipping levers are fixed. The rods then descend until 
the points of the clipping levers pass over a fish-head formed upon 
the tool, and one inch or two below it, whereupon the rods are 
raised, and the resistance which the disc again meets with in the 
water depresses the ring, and thereby brings together the points of 
the clipping lever so as to grip the fish-head. These operations 
are very rapidly repeated. The bore rods form in this way simply 
a means of connection between the cutting tool and the boring 
machine; and the serious evils arising from the breakage of the 
rods and the wearing away of the sides of the hole by the vibration 
of the rods are by this means entirely prevented 





Raitway Receirrs.—The traftic receipts ot, railways in the United 
Kingdom amounted for the week ending the 28th of June, on 10,266 
miles, to £598,888, and for the corresponding week of last year, on 9,951 
miles, to £571,444, showing an increase of 315 miles, and of 
£27,444 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 6,634 miles, to £464,013, 
and for the corresponding week of 1861, on 6,497 miles to £440,534, 
showing an increase of 137 miles, and of £23,479 in the receipts. 
The increase on the Eastern Counties Railway amounted to £3,362, 
on the Great Northern to £5,830, on the Great Southern and 
Western to £396, on the Great Western to £7,355, on the London 
and North Western to £7,176, on the London, Brighton, and South 
Coast to £2,967, on the London and South Western to £3,589, on 
the Midland to £2,567, on the North British to £586,and on the 
South Eastern to £250—total, £54,078. But from this must be 
deducted £742, the decrease on the Caledonian; £6,956 on the 
Lancashire and Yorkshire; £936 on the Manchester, Sheffield, and 
Lincolnshire ; and £1,965 ov the North Eastern, together £10,599, 
leaving the increase, as above, £23,479. The goods and mineral 
traflic on those lines amounted to £198,974, and for the correspond- 
ing week of 1861 to £194,337, showing an increase of £4,637. The 
receipts for passengers, parcels, &c., amounted to £265,039, against 
£246,197, showing an increase of £18,842. The traffic receipts on 66 









other lines amounted, on 3,632 miles, to £134,875, and for the cor- | 


responding week of last year, on 3,454 miles, to £130,910, showing an 
increase of 178 miles, and of £3,965 in the receipts. The increase 
in the traftic of the past week as compared with the corresponding 
period of 1861 arises chiefly from the passenger traffic to the Inter- 
national Exhibition, and in the goods traffic from an improvement 
in trade. The traffic receipts of the past week show an increase of 
£27,049 as compared with those of the preceding week ending the 
21st of June. 
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Wesruinster Brivge.—The north footway of the new Westmin 
ster Bridge was opened to the public at 9 o'clock on Tuesday 
morning, and affords a spacious promenade. It is 14ft. in width, 
laid in the Stamford hard-burnt terra cotta tiles, 12in. square, and 
bordered on the edge next the carriage-way by acurb of the red 
granite of the Isle of Mull. The temporary footway and timbering 
on the lower side of the bridge is being rapidly removed, so 
that the details of the whole structure will soon be open to public 
view. 

Lameeta Brince.—This important work is now rapidly approach- 
ing completion, the cables which form the main support being fixed 
and adjusted. These cables, which have been executed by Messrs. 
Newall and Co., are com of 28 strands, each containing 49 
wires of charcoal iron, three-tenths of an inch in diameter, and are 
estimated to bear a total weight of 4,000 tons, although the greatest 
strain produced by a maximum load of 70 Ib. per foot on the bridge 
will not exceed 600 tons, and under ordinary circumstances the 
strain will not exceed 400 tons, or one-tenth of the breaking weight. 
This wire was placed in position by means of a temporary bridge, 
steam power being used to draw each strand separately across the 
river. The time consumed in placing and adjusting these massive 
cables, excluding the time employed in testing, was only 15 working 
days. The platform of the bridge is composed of wrought iron 
plates, forming a solid beam, and is connected to the cables by rigid 
lattice sides similar to a girder, and in this respect differs from any 
previously erected suspension-bridge ; indeed the structure partici- 
pates rather of the girder character than that of the suspension, 
having sufficient rigidity and strength to carry a double line of 
railway. The platform is fixed for about half the entire length, and 
it is expected the bridge will be open for traflic in a few weeks 
from this time.—-Globe. 

Deatu or Mr. Errtneton.—We regret to announce the death of 
Mr. John Edward Errington, the Vice-President of the Society of 
Civil Engineers. Mr. Errington, who was of an old Northumbrian 
family, was born at Hull in 1806. He became a civil engineer, an 
when railways began to be constructed in the north of Englanu, 
devoted himself chiefly to that department of the profession con- 
nected with them. Along with Mr. Locke he was engineer to the 
Glasgow and Greenock Railway and Dock, the Lancaster and Carlisle, 
the Caledonian, the East Lancashire, the Scottish Central, Scottish 
Midland, and Aberdeen Railways. About the year 1850 he was, 
again with Mr. Locke, appointed consulting engineer for the northern 
division of the London and North-Western Railway, and in that 
capacity constructed many of their branches and extensions. He was, 
also up to the time of his death, engineer-in-chief to the London and 
| South-Western Railway. He superintended the construction of the 

lines recently opened connecting that system with Exeter and the 

West of England. He was, like his partner (Mr. Locke,) a strong 

advocate of economy in the first cost of construction, and the lines 

executed by him all bear testimony to this. Mr. Errington will be 

sincerely regretted by a large circle of professional and private 

friends, whose confidence and esteem he had acquired by his unde- 
| viating integrity and high professional honour. 
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YARROW AND HILDITCH’S LOCOMOTIVE STEAM CARRIAGES. 





Tus invention, by Yarrow and Hilditch, of Barnsbury, N., has for 
its object improvements in locomotive steam carriages for common 
roads, and consists of an arrangement of outside cylinders (cylinders 
arranged to work outside cranks, being generally known as outside 
cylinders), the connecting rod being coupled on to the crank of 
the driving axle. The cylinders are bolted to the framing, which 
runs the whole length of the carriage. The bearings of the axle 
are supported by springs. On the inside of the bearings are the 
driving wheels, and on the outside is fixed a crank, to which the 
connecting rod is coupled; or the driving wheels and crank may be 
both placed outside the bearings. To each bearing is attached one 
or more links, the other extremities of which are connected to the 
main framing of the carriage, or to the steam cylinder itself, by 
which means the proper distance between the driving axle and 
cylinder is maintained, and likewise suflicient play allowed to the 
springs. 

The second part of the invention consists in the general arrauge- 
ment of the steam carriage. A vertical tubular boiler is employed 
which is placed at the back of the main driving axle, and between 
the driving wheels. ‘The seats for passengers and luggage are 
arranged upon the framing between the boiler and the fore part of the 
carriage, where suitable steering gear is also provided. At the back 
part of the carriage, behind the boiler, room for the stoker is pro- 
vided, as also coal bunkers and water tanks, &c. ‘The eccentrics 
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are keyed on the driving axle between the boiler and the framing of 
the carriage. Rods may be continued from the reversing gear and 
steam cock to the front part of the carriage, so as to place the 
carriage under the control of the steerer. Ifa horizontal boiler is 
used, it is placed as nearly over the driving axle as convenient. 

In the illustration a and a! are the two main beams of the carriage ; 
to these beams are bolted the foundation plates ¢ and c!, to which 
the steam cylinders 6 and }' are firmly attached. Upon ¢ and c! are 
the standards m and m', to which one end of the links fand/! are 
connected. ‘To the other ends of f'and_/! are attached the bearings, 
in which the driving axle revolves at gand g'. ‘These bearings 
support the springs, which themselves carry the main frames a and 
a’. On the outside of g and g', and fixed to the driving axle, are 
the cranks e aud e! to which the connecting rods are coupled. On 
the inside of G and G! are the driving wheels d and d', both of 
which may be keyed on the axle. & is the boiler, at the back of it 
is the tender 7; h and /! ave the front wheels, they are outside a and 
a', and are wider gauge than driving wheels, in order to give the 
required stability. The position of the seats is distinctly shown in 
Fig. 1,andis represented by the dotted lines in Fig. 2. The 
engines may be placed on the reverse side of the driving ax!e to 
that shown. The valve gear and other parts of the engines are 
arranged according to some well-known method. A tank is placed 
under the front seats. 








WRIGHT’S RAILWAY WHEELS. 








Tne_ illustration represents a construction of railway wheels 
adopted by Messrs. Peter Wright and Son, of Oldbury. The nave, 
which is stamped from a suitable block of iron, has a rib or flange 
around its circumference, as shown, and the tyre is rolled with a 
corresponding internal rib, as represented in the section. To the 
ribs or flanges thus formed a pair of stout circular wrought iron 
plates are securely rivetted. The construction is economical, and 
there is but little danger of the tyre coming off. Whether the 

aring surface of the tyre and nave, upon the narrow edges of the 
plates, is ample, must be determined by continued experience. 





STEVENS’ SURFACE CONDENSERS. 


In those low pressure engines where the water that produces the 
steam is (after its evaporation and condensation) again returned to 
the boiler in its original state,without mixing with any other water 
more impure than itself, there are two known plans for effecting the 
desired object. he first plan is the well-known surface condenser. 
In this the steam, after quitting the cylinder, is condensed by being 
brought into contact with a metallic surface, kept cool on the reverse 
side by the application of cold water, and, after being condensed, is 
returned in the state of water back to the boiler. The second plan 
is that of cooling the water that has been delivered into the hot 
well by the air pump (after sufficient quantity has been taken to 
feed the boiler) by contact with a metallic surface, kept cool on the 
reverse side by the application of cold water, and, after the water 
has been so cooled, of re-injecting it into the condenser to condense 
the steam. The object of the present invention, by F. B. Stevens, 
of Weehawken, New Jersey, U.S., is to produce the same effect that 
either of these two plans’ will produce, but with a less amount of 
surface, and this is done by combining the two plans above men- 
tioned, as it has been found by experiments that less surface will be 
required in the combination to produce the required effect. 

+n the external or surface condenser each square foot of surface 
will condense a greater weight of steam on its entrance into the 




















external condenser than on its exit; and if we suppose that the 
external condenser is formed of tubes, through which the steam 
from the cylinder passes, and is condensed (during its passage) by 
the application of cold water on the outside, then the part of the 
tube that lies nearest to the cylinder will condense a greater quan- 
tity of steam per square foot of surface than the part that is ad- 
jacent to the condenser; the patentee, therefore, only condenses by 
external condensation a portion of the steam that is easily con- 
densed, and condenses the remaining portion that is the most 
difficult to condense by means of the water from the hot well, 
cooled, and re-injected into the condenser. 

In using the water from the hot. well after it has been cooled for 
the purpose of condensing the steam, a given amount of surface 
will produce a greater effect when a greater quantity of water is 
cooled a less number of degrees, than when a less quantity of water 
is cooled a greater number of degrees. ‘Thus, supposing a 
square foot of surface to be in contact with the cooling water 
at a temperature of about 50 deg. Fah., and that it cools a 
given quantity of water from 100 deg. down to 60 deg. Fah., 
then the same surface to produce the same effect should cool double 
the same quantity of water from 100 down to 80 deg., but it has been 
found by the inventor of the present improvements that it will cool 
much more than double. The ordinary sized air pump, delivering 
the ordinary quantity of water into the hot well may, therefore, be 
used, and as this quantity has only to condense the vapour left 
uncondensed by the external condenser, it is necessary that the 
water be cooled down only a few degrees to effect this purpose, and 
the water is cooled down these few degrees by a small proportional 
amount of surface. Thus by the combination the inventor is 
enabled to use only those portions of the external condenser and of 
the cooler that are most energetic in their action, and thus to con- 
dense the steam of a steam engine by a less amount of surface than 
would be necessary if either plan were employed singly. 

Fig. 1 represents in side elevation an arrangement of the new 


| combination of an external condenser with a cooler; Fig. 2 is a 


horizontal view of the same. 
A is the ordinary condenser, and B a pipe leading from the cylin- 





der and side pipes to the external condenser C, which is placed be- 
tween the side pipes and the ordinary condenser. This external 
condenser is here formed of the small tubes a, a, a, through which 
the steam passes on entering the external condenser ty the nozzle 
M, and leaving by the nozzle N. These small tubes a, a, are sur- 
rounded on the outside by a continuous supply of cold water, which 
enters the case D (in which they are placed) by the nozzle FE, and 
leaves it by the nozzle F. G is the cooler that cools the water taken 
from the hot well, and is placed between the hot well and injection 
pipe. This cooler is here formed by two tubes, c, c, coiled ina 
helical form, and surrounded by a continuous supply of cold water, 
which enters the case H (in which the coils ¢, c, are placed) at the 
nozzle I, and leaves it at the nozzle K. L is the injection pipe that 
conducts the water from the hot well to the cooler; W is the in- 
jection pipe that conducts the water from the cooler to the ordinary 
condenser. 
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The operation of this combination of condensing apparatus is as 
follows:—The steam after its escape from the cylinder passes 
throngh the external condenser C, where it is partially condensed ; 
then the uncondensed portion of the steam, together with the 
water that has been formed from the part condensed, passes on to 
the condenser A, where the uncondensed steam is condensed by the 
water from the cooler entering by the injection pipe W in the same 
manover that steam is ordinarily condensed by injection. 
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NORTON’S DIAPHRAGM PUMPS. 


Tus invention, by J. 1. Norton, of Belle Sauvage-yard, Ludgate- 
hill, L.C., has for its object improvements in apparatus for raising 
water. For this purpose there is formed at the upper end of a pipe 
leading to the source of supply a chamber of convenient form, and 
the opening of the supply pipe into the chamber is fitted with a ball 
valve. The top of the chamber is closed with a flexible disc, 
usually of leather, with a hole through it at the centre. In this hole 
a metal ring is fixed, to which also a ball valve is fitted, opening out 
of the chamber already mentioned. ‘To the metal ring in the dise a 
rod is attached, by which the centre of the dise may be moved up 
and down, deflecting the disc alternately in either direction. When 
the disc is deflected upwards the capacity of the chamber is increased 
and a partial vacuum formed in it; this is at once supplied by 
liquid entering the chamber by the supply pipe. When the dise is 
deflected downwards the capacity of the chamber is diminished, 
and, as the valve prevents the liquid returning into the supply pipe, 
it is forced to pass through the passage in the disc, raising the valve ; 
it thus en‘ers another chamber which is connected with a pipe for 
conducting the liquid to the locality where it is required. The 
apparatus may be made double-acting by dispensing with the 
passage through the disc, and adapting supply and exit pipes with 
suitab.e valves to each chamber. 
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Fig. 1 is an elevation and section of a diaphragm pump. A is the 
upper, and B the lower shell or box, having each a flange C, C, 
between which flanges the outer diameter of the diaphragm D is 
held. The diaphragm is made of leather or other suitable flexible 
material made or blocked out by moulds to a suitable shape, and has 
a hole in the centre, to vhich is fixed a valve seat and guards E, FE, 
above and below to sypport the diaphragm. ‘The lower guard is 
formed in one piece wih the valve seat; the upper guard screws on 
to the piece in which tie valve seat is formed, and the diaphragm is 
nipped between the tvo guards ; to the upper guard is fixed a bridge 
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piece F, by which the diaphra 


H m is . munected with the rod G aud 
pump-handle H. The valves are made of iron covered with india- 
rubber; the upper valve is marked I, aud the lower one Kk. ‘The 
bridge-piece F forms a guard to keep the upper valve J in its place, 
and allow it to rise and fall, and the guards L, one of which only is 
shown, keep the lower valve in its place ; M is the delivery spout. 








THE PURIFICATION AND TESTING OF WATER. 


Mr. F. Haun Dancuuts, of Red Lion-square, in a second edition 
of his work on “ Water and its Impurities,” makes the following 
observations :—T he domestic filter for purifying water is one of the 
articles which has become as necessary in a well regulated house- 
hold as a roasting jack and a tea kettle, and in attempts to supply 
this want the genius of inventors seems to have run riot. There 
are more than one hundred patented inventions bearing on the 
process filtration alove ; there is hardly a porous substance in the 
animal, vegetable, or mine ral kingdom which has not been pressed 
into the ir service. Sponge, wood, ‘flannel, felt, horn shavings, bones, 
and other parts of animals, in the form of charceal; cotton, flay 
hemp, straw, sawdust, wood shavings, and wood itself, as well as 
peat and wood ¢ harcoal ; ; natural and artificial stones, gravel, sand, 
powdered glass, burned clay, iron ore, metallic oxides, zine and 
iron filings, are some of the many substances sought to be em- 
ployed ; and in the methods adopted for combining and applying 
these materials the varieties are almost as great as the number of 
patente Of these many patents the great majority have never 
come before the public ; and of those that have been practically in- 
troduced, most, after a short season of favour and comparative suc- 
cess (due more to the ignorance of the public than to the know- 
ledge of the inventors, as to what a water purifier ought to be), have 
sunk into that Lethe of inventions in which lie buried so many 




















hopes—so much that is good and useful, as well as much that 1s 
valueless and absurd. 
The author of this little book, too, has helped to swell the num- 


ber of these patentees, aud although one of his earliest patents, for 
the of charcoal in a compressed state, has obtained greater 
favour with the public, on account of its novelty and apparent 
eflicacy, than, perhaps, any other similar invention, he has always 
been aware of, aud never concealed his opinion of its defects, and 
for this reason took no pains to introduce it to the public. Others, 
less scrupulous of the real merit in an invention as long as they can 
make the public believe in it, have, however, availed themselves 
thereof, and made the bestof it, and will, no doubt, continue to de 
so until the customers themselves ultimately find out its defects. 'To 


Use 


facilitate the finding out of impositions, as far as contrivances for 
purilying water are concerned, and to enable the public to under- 
tund what can really be effected, the following hints may be 
uselul, 





It has been stated in another place that foreign substances with 
which water is impregnated are met with either in suspension or 
solution. 

If we add a small portion of clay to a tumbler of clean water, aud 
stir it well up, We all know that it will become coloured and turbid. 
This alfords a simple illustration of the mechanical suspension of 
bodies in water. When at rest these particles, if specifically hearier 
than water, will settle to the bottom; if lighite r, will float on the 
ae Some few substances, indeed, having about the same specific 

sravity, Will remain mixed with it until, as generally happens, some 
molecular change oecurs in them, rendering them lizhter or h r 
than an equal bulk of wate r, When, of course, they float or sink, as 
may be. 

Butif to the clean water weadd a small quantity of common salt 
instead of clay we shall find that, in dissolving, it entirely dis- 
appears, that it produces no change in the colour of the water, and 
that, unless an excessive quantity las been used, no length of time 
will sutlice for its deposit or separation. 

With regard to matters in solution in water, it has often been 
qu whether they could, by any process of filtration, be 
effectually removed, Doubts on this point can of course not be 
entertained by any one at all acquainted with the subject; the 
simplest experiment and the slightest atteution to the process in the 
great labors tory of nature must sullice to convince even the most 
aCe] tie mind, 

Without wishing here to enter into speculations on the question 
how and why matters dissolved in water will be retained by being 
brought in contact with porous materials, we will confine ourselves 
to the simple statement, based upon ample experience of our own 
and others, that it most certainly does s so; and further, that this 
power is uot confined to any partic ular material or mixture, or col- 
binations of materials, but that it is a property of all porous and 
granulous materials that are not it Water themselves, Sand, 

sravel, loan, clay soil, charcoal, end numerous other substances, 
will all produce the same result, differing only in the quantity of 
material required, 

The relative value of any and all filtering materials depends, first, 
on the facility with which it can be practically applied, and next, 
the facility with which it ean be obtained. 

Sand is a very excellent filtering medium, but it is the least 
powerful in proportion to. its | It does not act except when 
there is a large quantity; and other substances purify the water, 
using much smatler quantities. It is, however, so general, and it 
is used in nature for purifying water so frequently, that for this 
reason alone it deserves particular attention, It isadmirably suited, 
and for this reason apphed in large waterworks, in layers of from 
four to eight feet deep; but to expect any result from it in layers of 
from three to four inches, as applied in the common household filter, 
is perfectly absurd, 

Mounded bricks or burved clay acts somewhat better, and soil still 
better, but best of all bone chareoal. There have been found out 
imtny materials or combination of materials posse sing some of the 
qualities necessary for a purifying medium in even a higher degree 
than charcoal, but they are all liable to objections to which this is 
free, wud one of these objections is the difficulty of procurin:: 
it without special arrangements and special knowledge ot 

iow to prepare then. Wood, peat, or bones are met with almost 
every Where, and to convert them into charcoal requires no particular 
skill or art, and to crush the charcoal into small ss gs and thus 
render it tit for filtering purposes, is a still simpler proces Com- 
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plicated combinations, or particular preparations of filteri:a, Ww Maate- 
rials, have for this reason little claim for universal adoption 

All organie substances—such as wool, cotton, haw, and other 
fibrous matters from the animal and vegetable kingdom—are, with- 
out exception, objectionable. ‘Their natural tendency to decompo- 









afterwards to 
tself their uniitness 


n, particularly in connection with water, and 


combine with it in a state of solution, shows o 

to serve as filtering materials, It is for this reason that sponge— 
being hkewise an organic product—is particularly objectionable. 
‘The less pleasant tasie of filtered water, which is often complained 





of filtration, is in great 
owing to the » Which 
on decaying till it makes itself dis tincly percepti through 
its odour and taste. 

These organic substances, however, reduced te charcoal—par- 
ticularly of animal origin, under the familiar term of bone-black— 
are, to all intents and purposes, the only proper filtering material for 
purifying water on a sui ul seale. 
sition have then been expelled, through the agency of heat, in the 
process of charring ; and the remaining elements (carbon in com- 
bination with some earthy matter) are insoluble in water; they have 
no smell or taste themselves, aud cau consequently impart none to 
water, 

But whatever filtering materials may be adopted, there is one 
consideration of equal, if not even greater, importance, than the 
choice of material, and that is, the mode of “applying it. If the ma- 
terial be ever so good, if it were capable of removing from water 
every vestige of contamination, and were apylied in a manner to be 
only of short duration, and inaccessible for clansing or renewal, all 
its excellence would be useless. The failing t¢ accomplish this con- 


of, and believed to be a natural eons wap 
P art only a minor degree of foulness 
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THE EN NEER. 
| dition is the reason that the filter is sv olie uy det with ¢ 
rooms or odd corners of a househ id of in its proper place ; 
and also that many patented contrivances hav e, after a short period 
of existence, been given up and forgotten. A water purifying ap- 
paratus, then, should be able to act upon the impurities held in solu- 
tion, as well as those in mechanical suspension. It should be com- 
posed of materials incapable of giving any taint to the water passing 
through it. Its action should remain unaltered. Its operation at- 
tended with the least possible trouble or necessity for attention on 
the part of servants. It should be capable of retaining its purifying 
properties for a lengthened period. It should be so arranged that 
its filtering me diam might be easily got at for cleansing or renewal. 
And, fin: ally, the price should be such as to place it within the reach 
of all classes of the community. One of the earlier contrivances, 
patented by the author in 1857, as already alluded to, seemed at first 
to answer all the purpose, but it was abandoned on account of its 
great tendency to clog, and the impossibility, after a short while, ef- 
fe ctually to cleanse it when stopped up. It consisted in a method of 

combining ¢ sarbonised or carbonaccous substances together, by means 
of bituminous oleaginous substances, or by means of clay or other 
binding substances, as pointed out in the patent, and afterwards sub- 
jected to a red heat in close vessels. This plan, however, together 
with all imitations thereof—now offered to the public as something 
new and original—was found in practice to present the same great 
drawbacks of rapid deterioration, slowness of action, and difficulty 
of renovation or renewal, as are presented by the ordinary house: shold 
filters. It was consequently abandoned, and another method was 
devised, which since has been practised with perfect suc CESS, and at 
present carried out on an extended scale, for all purposes of filtration, 
by Mr. George Kent, of 199, High Holborn. 

In filtering water it is obvious that the impurities must remain in 
the crevices and pores of the filtering material, and that ultimately 
these will be filled up, aud the whole become clogged so as not to 
allow the water to pass. In order to lessen this inconvenience as 
much as possible it is necessary, first, to prevent all foreign matters 
from entering which can be got rid of otherwise ; and, secondly, to 
afford the «reatest facility for removing impurities which may be 
deposited in the filter. ‘These two points are most essential in the 
construction of filters, so much so, indeed, that much of their real 
value depends upon then. 

The first essential has been attained in the plan alluded to by 
adopting an arrangement by which the suspended impurities are 
allowed to precipitate, while those held in solution only enter the 
filtering material, the water being purified from these in the act of 
ascension. Iiy a simple arrangement the second essential is attained 
by allowing the filtering material to be e asily removed, and, after 
cleaning, to be as easily replaced. 

The inclination of suspended objects in water to precipitation 
ought, under all circumstances, to be taken advantage of, and 
cisterns for storing water, whatever may be said against the inter- 
mittent system of supplying water, have, for this reason, their 
advantages, for which there can be no better proof than the circum- 
stance that their bottom is generally found covered with mud and 
slimy matter even after short intervals of cleaning g, and this would, 
on the unintermittent system, naturally have re ‘mained in the water, 
and been consumed by “the inhabitants. Only the cisterns ought to 
be constructed so as to favour this precipitation and facilitate the 
cleansing, and, above all, its placing ought to be a matter of more 
consideration than hitherto builders have deemed it worthy of; in 
fact they seem to think, for Some reason known only to themselves, 
that the proper place for the cistern is the most out-of-the-way and 
inaccessible position in the building, where the cleansing is rendered 
most diflicult, whilst the accumulation of extraneous matters and 
imbitition of most offensive gases is most easy. 

A properly constructed cistern ought to be more deep than wide, 
and large enough to contain two or three times the quantity of water 
gene rally used in the interim between the one supply and ‘the other. 
7 he material ought to be slate, stone, or iron, and not wood or lead. 
The outlet should be at least Sin. to din. from the bottom, to prevent 
any sediment from passing off with the water; the let-off pipe for 
the sediment in cleansing should be at the lowest point in the 
cistern, and it would be well to make the bottom slightly slanting 
towards this point. Under the inlet pipe a perforated plate or sieve 
should be placed, or some other mode should be adopted to break the 
force of the water from the inlet pipe, and to spread it over a larger 
surface, and so prevent the stirring up of the sediment. 

Besides filtration and precipitation, there are other methods of 
separating extraneots matter from water, which may here suitably 
be alluded to, 

Ileat at the temperature of 212 deg. Fah. (the boiling point) 
has the effect of destroying animal and vegetable life in water, 
and thus freeing it from this kind of contamination. Heat has 
also the effect of expelling air aud gases which water may happeu 
to contain, and if these g re of a kind injurious to health the 
water will be rendered salubrious and wholesome. Should carbonic 
acid gas, either free or combined with lime, be one of those expelled, 
the water will be softened in proportion to the gas parted with. 
The practice of purifying water by boiling has frequently been re- 
commended by the medical profession. We find 
Chinese resort to the same measure for a like purpose, and it leaves 
room for speculation whether the frequency of impure, and the in- 
sipidity of boiled water, has not given rise to the practice of infusing 
with it the many substances in common use at the present day, such 
as tea, coffee, malt, hops, ke. But however wholesome the water 
may be rendered by boiling (being deprived of the air and g 
usually present) upon exposure to the atmosphere the water re- 
absorbs with avidity the air or gases of which it has been deprived, 
and if the air is at wll contaminated, as is too frequently _ case in 
kitchens or close rooms, the chances are that the water absorbs more 
impurities than the boiling expelled, 

Putrid water may be rendered perfectly pure by the application of 
alum. One ounce of alum (dissolved), well agitated, will purify a 
hogshead of foul water in afew hours, when the clear portion may 
be decanted. The dose of alum may be increased if the water is 
very foul; and if, on the other hand, too much alum has been em- 
ployed, that remaining in solution may be precipitated by the 
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cautious addition of an equal proportion of carbonate of soda. 
A few drops of sulphate, or sesqui-sulphate of iron, act in the 
same way as alum. <A few drops are sufficient for a gallon. 





n 

Black oxide of manganese has a similar effect, and so has aqueous 
chlorine, or chlorine gas. This latter has the advantage of the 
water being perfectly freed from any excess of the precipitant by 
boiling. 

It will hardly require remarking that these ingredients require 
great discrimination in the using, therefore cannot be recommended 
with safety for general adoption. To enumerate the many sub- 
stances that might be used for purifying water would greatly exceed 
limits of this treatise, and would only be of service to those 
familiar with chemical matters. 

Hard water can be rendered soft by adding oxalate of ammonia 
in atomie proportions, carefully avoiding excess, and then to agitate 
the water with a little binoxide of manganese in fine powder. If the 
hardness in water proceeds from sulphate of lime baryta water may 
be added, and, the water being left undisturbed, will, in a few hours, 
precipitate the lime. 

Of all the methods to render hard water soft that discovered by 
Dr. Clark, and known as Clark's process, is decidedly the most 
ingenious and most practical. The cause of hardness in this case, 
however, requires to be from bicarbonate of lime. His own very 
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lucid explanation of the principle of this process is here given in | 


extract :— 

“To understand the nature of the process it will be necessary to 
advert, in a general way, to a few long-known chemical properties 
of the familiar substance, chalk ; for chalk at once forms the bulk of 
the chemical impurity that the process will separate from water, and 
is the material whence the ingredient for effecting separation will 
be obtained. In water chalk is almost or altogether insoluble, but 





it may be rendered soluble iy either of two processes of a very 
opposite kind. When burnedin a kiln chalk loses weight. If dry 
and pure only nine ounces will remain out of a pound of sixteen 
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ounces. ‘T hee se nine ounces will be are in water, but they will 
require forty gallons of water for entire solution. Burnt chalk is 
called quick lime ; and water holding quick lime in solution is called 
lime water. The solution thus named is perfectly clear and colour- 
less. The seven ounces lost by a pound of chalk on being burned 
consist of carbonic acid gas ; that gas, which, being dissolv ed under 
compression by water, forms what is called soda water. The other 
mode of rendering chalk soluble in water is nearly the reverse. In 
the former mode a pound of pure chalk becomes dissolved in water 
in consequence of losing seven ounces of carbonicacid. ‘T'o dissolve 
in the second mode, not only must the pound of chalk not lose the 
seven ounces of carbonic acid that it contains, but it must combine 
with seven additional ounces of that acid. In such state of combi- 
nation chalk exists in the waters of London, dissolved, invisible and 
colourless, like salt in water. A pound of chalk, dissolved in 
560 gallons of water, by seven ounces of carbonic ac id, would forma 
solution not seusibly different from the filtered water of the 'Thames 
in the average state of the river. Chalk, which chemists call 
carbonate of lime, becomes what they call bicarbonate when it is 
dissolved in water by carbonic acid. Any lime water may be mixed 
with another, and any solution of bicarbonate of lime with another, 
without any change being produced. The clearness or the mixed 
solutions would be undisturbed. Not so, however, if lime water be 
mixed with a solution of bicarbonate of lime. Very soon a haziness 
appears; this deepens into a whiteness, and the mixture soon 
acquires the appearance of a well-mixed whitewash. When the 
white ceases to be produced it subsides, and in process of time leaves 
the water above perfectly clear. The subsided matter is nothing 
but chalk. What occurs in this process will be understood if we 
suppose that 1 Ib. of chalk, after being burned to 9oz. of quick lime, 
is dissolved so as to form 40 gallons of lime water; that another 
pound is dissolved by 7oz. of extra carbonic acid, so as to form 
560 gallons of a solution of bicarbonate of lime; and that the two 
solutions are mixed, making up together 600 gallons. The 9oz. of 
quick lime from the 1 1b. of chalk unite with the 7 extra ounces of 
carbonic acid that hold the other pound of chalk in solution. These 
9o0z. of quick lime and 7oz. of carbonic acid form 160z., that is, 
1 1b. of chalk, which, being insoluble in water, becomes visible at 
the same time that the other pound of chalk, being deprived of the 
extra 7oz. of carbonic acid that kept it in solution, reappears. 

Both pounds of chalk will be found at the bottom after subsiding. 
The 600 gallons of water will remain clear and colourless, without 
holding in solution any sensible quantity either of quick lime or 
bicarbonate of lime.” 

The process has been applied with great success in several ! 

establishments, and the author has succeeded in contriving an apy 
ratus to render the process available also for domestic purposes. 








If the outward appearance of water—clearness, brightness, and 
tastelessness—were a reliable criterion of the purity of water 
nothing would be easier than to form a fair estimate of its vi ea ; 
but this is by uo means the case. Brightness is only a proof of : 

perfect absence of suspended impurities, but it gives no evidence ot 
matters not being present in solution. One quarter of a grain of 
chalk in suspension in a gallon of pure water will suflice to give the 
whole a dull and turbid appearance; while a hundred times the 
quantity in solution leaves the water limpid and perfectly tran-- 
parent. So it is with innumerable other substances that may be 
contained in water without in any way manifesting their prescnee, 
except by the agency of chemic: ul reagents. There are certainly 
sometimes impurities present in perfectly transparent water whicu 
no chemical test will cetect, but neither this, nor the so-called dirty 
water, is dangerous to us. It is with water like with persons in 
society—the man of unprepossessing appearance is never dangerois 
to our homes simply because we do not invite him. Itis the maa 
with a smooth face and insinuating manners, but false at hears, 
whom we must be careful of—we are repulsed by the one, but 
captivated with the other. 

That decomposed organic matter is prejudicial to health is an 
acknowledged fact, but that five grains in a gallon are positive ly 
dangerous to health would hardly be believed if abundant evidenc 
did not prove the fact. The board of Health have closed up « 
number of street pumps, in which even a lesser quantity was found 
to be present; and the public has frequently been told that water 
containing as little as one grain in the gallon should, if possible, b- 
avoided. In a gallon of water there are 70,000 grains; so that, 
taking even five grains as the smallest prejudicial quantity, it would 
follow that one part in 14,000 is enough to do harm. A much 
smaller quantity is believed to have occasioned the deaths of liun- 
dreds of persous during the outbreak of cholera in 1854. 

Organic Matter.—With reference to the question how to detect its 
presence we may avail ourselves of the method generally practized 
by analytical chemists, that of evaporating a small quantity of tie 
water under examination, aud burning the residue, it there be any, 
when smoke with a peculiar colour will issue if organic matter 1s 
present. 

A more ready, and, for all practical purposes, efficient means, is that 
of adding a few drops of permanganate of potash* to the water, and 
allowing it to stand fora short time. The colour which the water 
has received from the test will remain, if it is eutirely free from 
organic matter, but will gradually disappear if the contrary is the 

case. The more organic impurities are present the sooner the colour 
will change. 

Ammonia.—The presence of ammonia is r¢ 
of chloride of zine dissolved in water and hig 

Air in Water.—W hether water contains air 








adily detected by means 
hly diluted. 
may be found by r 








the temperature of the water rete until bubbles of air appear on 
the sides of the vessel and the bulb’of the thermometer. ‘These are 
generally distinct at about 70 deg. Fah. 

Oxygen.—A very good mode of readily trying the wration of 





water, as far as oxygen is concerned, is the use of sulphate of the 
protexide of iron. “This salt oxidises ve ry rapidly, and leaves a 
deposit of protoxide of iron in a yellow state, if the water is boiled 
previously it remains perfectly clear. 

Carbonic Acid—If a milky appearance follow the addition of 
lime water before and not after the water has been boiled it contains 
carbonic acid. 

Sulphuric Acid and Sulphate of Lime.—Baryta oce asions a white 
precipitate in water containing sulphuric acid or sulphite of lime. 

Bicarbonate of Lime.—A smi ial quantity of slacke 1d lime dissolved 
in water produces a white precipitate in water containing bicarbo- 
nate of lime. Oxalate of ammonia is a still more delicate test, but 
it shows sulphate as well as carbonate of lime, and leaves us no op- 
portunity of judging whether it is the one or the other. 

Chlorine or Chlorides.— Nitrate of silver oceasions a cloudy white 
precipitate insoluble in nitric acid, but soluble in ammonia in water 
containing chlorine or chlorides. 

Magnesia.—Vhosphate of ammonia and soda (microcosmic salt), 
r that has been boiled and precipitated by oxalic acia, 
produces in a few hours a white precipitate if the water contains 
magnesia. 

/ron.—Tincture on infusion of galls turns water containing iron 
black; when this takes place, both before and after the water has 
been boiled, the metal is present under the form of sulphate of iron. 
Ferrocyanide of potassium gives a blue precipitate in water contain- 
ing sequi salts of iron ; anda white one turning blue by exposure to 
the air in water containing a proto salt of iron. 

Lead.— A solution of Lichromate of potash, or iodide of potassium, 
added to water containing lead, will cause a precipitate if the lead is 


3 



















| present in not too small quantities; if this, however, be the case, 


then the most certain way to detect its presence is first to examine 
what separates by exposure to the air, by dissolving it in warm 
acetic acid, and testing the solution with sulphuretted hydrogen ; 
then, if this process fails to show the lead, to conceutrate the water 
to an eighth part and again test it. 


rty in permanganate of potash 





* The discovery of this extraordinary pro 


was made by Professor Forch er, of hagen, and pointed v4 by 
him in the tions of the Philosophical Vhociety, in in Copenhagen, about 
ten or twelve years ago, 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


STEAM HAMMERS, 


Sm,—As one interested in steam hammers I have watched with 
great interest the course of the discussion on that subject in your 
valuable paper. Now it appears to me reasonable to expect that the 
double-acting hammer ought to be the more efficient tool if it could 
be made to meet the requirements of the single-acting hand gear 
advocates, on the two points they chiefly lay stress upon, namely, 
the dead blow and greater simplicity of parts. 

To produce the dead blow we must have such an arrangement of 
valve motion as shall allow the hammer to complete its stroke, and 
give the blow before the steam actuating it is altered, not only that 
the steam shall not be let on under the piston, but that it shall 
actually be kept on above, if necessary, till the blow has been struck 
—this is, or may be, accomplished by the hand gear hammer, and is 
the class of blow given by the old single-acting hammer, so much 
urged by some as necessary for heavy work. Now, as all mechanically 
geared hammers depend for the movement of the valve upon the 
movement of the hammer direct, the valve must have, at least, com- 
menced its movement, and, in most cases, completed it before the 
hammer has absolutely struck the blow ; hence the blow is cushioned 
by the steam, and its very character is altered, and becomes 
the elastic blow necessary for some purposes, but in heavy pieces 
of work producing the hollowness complained of by one of your 
correspondents. We must, therefore, look elsewhere for a means of 
moving the valve, which shall be independent of the absolute, 
motion of the hammer, and to this question I have, for some time 
had my attention directed, and the result is that I have completed 
hammers, double-action, and with self-acting valve, that valve being 
moved by the steam alone, as described in your impression of the 
28rd of May, as exhibited at the International Exhibition by Messrs. 
Carrett and Marshall. ‘The valve depending for its motion upon the 
steam in the cylinder actuating the hammer itself, that steam can be 
choked, or even shut off, allowing the valve to move only after the 
blow is struck, or even to remain stationary for some seconds, and 
so to keep steam on, holding the hammer down. And from this 
blow upwards, by regulation of the steam admitted to act upon the 
valve earlier or later, the blow may be cushioned to any extent. 
This point gained gives us with it the second requirement, namely, 
simplicity of parts, as the moving parts by this arrangemeut are 
reduced to the hammer and the valve alone. Davin Joy. 

Leeds, July 8th, 1862. os 

Srr,— That most self-acting steam hammers are wrought by motions 
of considerable complication it is presumed no one willdeny. The item 
of repairs in this alone has led many to prefer hand-wrought 
hammers, giving the option, when wanted, of a clear blow without 
lead, which is not attained with the lever and tappet arrangements 
in general use. ‘To effect any length of stroke or quality of self- 
acting blow without levers or apparatus at all is now an accom- 
plished fact, and that, too, by simply making the steam which works 
the piston the direct motor, through suitable passages, to actuate the 
yalve. These anti-lever steam passages between the cylinder and 
valve are regulated to open and close at any required part of the 
stroke by the piston itself, and when these steam passages are suit- 
ably contracted for the occasion the valve is slower to be operated 
upon, and thus either less or no lead is obtained; and when they are 
entirely closed the hammer is your humble servant, to be wrought 
by the will and hand instead of steam. ‘l’o arrange at what part of 
the stroke these steam passages shall be operated upon by the 
piston, and to have lap enough to the slide to cover the top port 
when the bottom exhaust is fully open, is a simple matter of detail; 
and with alimited valve stroke (regulated at pleasure) we have thus 
a hammer, either single or double-acting and self-acting, without 
any levers, and which can be worked by hand when required. 

Any hammer of simple parts thus workable four ways would 
mostly be used double-acting, self wrought in preference to single- 
acting hand wrought; and, with all deference to Mr, Anyone, this 
is perhaps sufficient explanation of what I allude to in my general 
remarks of June 27: “ If self-acting apparatus to hammers is objec- 
tionable, why not effect this without any machinery, and be able to 
admit the steam above the hammer or not, and to work the valve 
by hand or otherwise, according to the practical experience of each 
operator and the material he has to work upon, and the speed he 
ought towork at?” 1 think the above-mentioned system of what I 
may term stewn valve motion is worthy a little consideration by 
reason of its extreme simplicity, being quick or slow at pleasure, 
and having no inertia or wear and tear, Contrary to all general 
theory there is a decided difference in the practical effect produced 
by a certain weight of hammer, or = tup descending at its most 
ceifective velocity, and that of one half or double its weight at 
double and half the speed. The heavy weight slow speed “ sits” 
upon its work in a peculiar way, which sometimes has its advan- 
tages; while the less weight high speed addresses its attention more 
particularly to the external of the thing to be operated on, and gets 
through a great deal of work, and is deservedly a great favourite in 
consequence. W. E. C. 


NITROGEN AND CARBONIC OXIDE. 

Sm,—Your correspondent “IL. K.” has stamped himself as one 
of the greatest discoverers in chemical science of the day, and will 
hand his name down to posterity bracketed with the names of Fara- 
day and Berzelius if he cau substantiate his theory that N is CO in an 
allotropic state ; but it will require something more than the single 
experiment he has performed to prove that N is CO in a condensed 
form. It is as essential for * H. IX.,” if he wants tocarry conviction, 
to inform your readers how he produced, collected, and transferred 
the CU to the experimental tube as to tell them the other part of his 
conversion of CO into N. Now, should “ H, K.,” in the production 
or otherwise, which is very likely, get atmospheric air mixed with the 
CO inthe experimental tube, his results are easily explained. Atmo- 
spheric air consists principally of NO. We get the following decompo- 
sition brought about by passing electricity through the mixed gases 
NO X CO =CO, X N. Of course that will not burn again, as “ H. K.” 
truly found. “ If, 1X.” should test, after the twelve hours’ operation, 
for CO, as well as CO. Perhaps he will enlighten us upon this point. 
“ H. K.’s ” experiments are interesting, and I hope he will proceed 
with them, and let us know from time to time the results as he pro- 
ceeds, as many of our eminent men have done before. N. 

July 7th, 1562. 
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Sir,—I for one, as a constant reader of your journal, must protest 
against the space which is occupied by “ H. K.’s” letters being so 
taken up to the exclusion of more valuable matter. Such pitiable 
nonsense is offensive to the understandings of men with any 
pretension to scientific knowledge. He gives us details of his ex- 
periments. He says that he enclosed CO in a tube and submitted it 
to the action of electricity passing between two points of wire lin. 
apart, from a battery of two copper plates and one zine plate. Now, 
had he possessed the merest rudiments of electrical knowledge, he 
would have known that, under these circumstances, not a particle 
of electricity could pass between these points—nay more, had he used 
a hundred zinc plates and two hundred copper ones, not the ghost of 
a suspicion of electricity would have passed. What, then, becomes 
of his experiment? In point of fact his gas was not submitted to 
electrical action at all, and all his reasoning goes for nothing. How, 
then, is iis non-inflammability to be accounted for ? Why, by a far 
simpler theory than “H. K.’s.” 1 have no doubt that, had he 
analysed the gas remaining in his tube (presupposing that he 
possessed the ability to do so), he would, no doubt, have made 
a greater discovery than he gives himself credit for—he would 
doubtless have found that his CO had been changed into a mixture 
of N and O in the proportion of about 21 volumes of the latter to 





79 of the former ; in short that, in consequence of imperfect closure, 
his CO had diffused out, and his tube had become filled with 
common atmospheric air. It is monstrously absurd that, because a 
gas is not inflammable, to jump to the conclusion that it must be 
nitrogen. I have written this letter simply with a view to give 
“H. K.” a little sound advice. I wish him to remember that, 
especially in science, “a little learning is a dangerous thing.” I can 
quite understand the delicious titillation, the sweet pleasure of 
seeing one’s name or views in print; let it be ever so poor, puny, 
ricketty a bantling, ever so waddling a duck, yet still in its pro- 
genitor’s eyes it will have all the graceful movements of the most 
graceful swan—lI say I knowall this, for 1 have passed through this 
stage myself, and now would willingly call back some of my own 
not over and above good-looking offspring now in print. I do not 
know whether “ H. K.” aspired to a paper war with some eminent 
chemist, but, if so he will no doubt be disappointed, for they only 
possess 
““—— the stern joy which warriors feel, 
In foemen worthy of their steel ,” 
and “Hf. K.” must remain content to have a reply from a chemist 
unknown to fame. Further, let “H. K.” repudiate those “ kind 
friends” who were satisfied with his experiments, as they evidently 
knew as little as himself about the matter. 1 am sorry to have taken 
up so much of your space, and should not have done so did I not 
think that | was helping to rid you of that greatest of all nuisances— 
a man with an idea and little knowledge. I shall not trouble you 
again, for | do not intend, even were you willing, to have «a paper 
war out of which no good can come. 
A Cuemist witn Cowmon SEnseE. 
Manchester, July 9, 1862. 





STEAM ENGINE TREATMENT. 


Sirn,—Sympathising deeply with the complaints of “40-Horse 
Engine,” as expressed in your excellent paper of June 27th, and not 
finding any remedy suggested in the following number, I have been 
thinking that my opinion may, in the absence of that of perhaps 
abler persons, be of some use. On looking over the statement of 
his case | am inclined to think that the treatment recommended by 
the doctor No. 3 is the most likely to succeed if the application of it 
is properly carried out. Some six years since I had the manage- 
ment of an establishment in which were a pair of eagines (not 
compound), the cylinders of which were 36in. diameter and 6ft. 
stroke, using steam of the pressure of 45 1b. in the cylinder, cutting 
off at about Gin. or one-twelfth, and running at a speed of thirty 
revolutions or 360ft. per minute, the vacuum averaged always 27in. 
of mercury, and the force exerted was equal to about 260-horse 
power, using one engine only, and that one hardly appearing to 
feel it. 

The engines worked admirably, without any unpleasant tremor or 
vibration, but it must also be said that they were built expressly to 
use high steam, and, of course, were very strongly made. f 

Now, as the dimensions of these engines are so near the dimensions 
of the complaining cylinder, I believe that if it were to follow, as 
nearly as its construction will permit, the above prescription it 
would find itself much the better for the treatment. 

July 7th, 1862. J8.T. 
rHE STRENGTIL OF SHAFTs, 

Sin,—I have noticed in Tue Encineer for several weeks letters 
on the strength of shafts. On p. 357, June 13th, it is stated that 
* 110 Ib. at 300ft. per minute ;” and also on p. 380, June 27th, that 
“55 Ib. at GUOft. per minute is equivalent to 1-horse power,” giving, 
in the first instance, 1,650 1b., and, in the second, 825 Ib., “ applied at 
the extremity of the radius of the pulley 3ft. diameter.” Also it is 
stated by another correspondent, on p. 380, “Thus, by a hne of 
shafting 48ft. in length, the power transmitted is 50u 1b. at the cir- 
cumference of pulleys 1}ft. radius.” 1 should be glad to know how 
such results are obtained, as in questions of such a nature, worked 
out at full length, as the one at issue, it is necessary to make then as 
clear as possible. In the second edition of Tredgold’s “ Practical 
Essay on the Strength of Cast Iron and other Metals,” p. 223, 
section 9, it is stated that “there must be fixed by the person who 
applies the rule the number of degrees of torsion that will not affect 
the action of the machine; this being settled, the diameter of the 
shaft will be determined by multiplying the power in pounds by 
the length of shaft in feet, and by the leverage in feet. Divide this 
product by fifty-five times the number of degrees in the angle of 
torsion, Which is considered best for the action of the machine,” and 
at p. 224, “ If the machinery be required to act with much precision, 
1 deg. of flexure will be as much as can be allowed, but in ordinary 
cases 2 deg. might be admitted.” aj 

Note.— Wrought iron compared with cast iron is unity ; its stiffness 
to resist torsion is 13 times; hence the divisor fifty-five for cast 
iron would be 55 X 1°3 for wrought iron, equal 71°5 times the angle 
of torsion ; and suppose, in the question at issue, we allow, as 
Tredgold says, in ordinary cases 2 deg., then the solution wi.l be as 
follows :— 

Since peripheries or circumferences of circles are to the dia- 
meters as 3°1416 to 1, we have for the circumference of the 3ft. pulley 
9-4245ft.; and, the number of revolutions being fixed at 100 per 
minute, it is clear that the 3ft. diameter pulley on the shaft end must 
move through a space of 942-48ft. per minute at its circumference ; 
and if 33,000 Ib. 1ft. high per minute be equivalent to 1-horse power, 
33000 
942°48 
ference, or at the extremity of the radius of the pulley; and then 
by applying the rule we have 
525-21 X 1-3 X 48 = 4-0324in. diameter of shaft required. Again, 











X 15 = 30°014 X 15 = 525°211b. applied on the cireum- 


Jl X 2 
by using this diameter obtained, and applying Tredgold’s formula, 
we obtain the angle of torsion as above used: thus, let W = weight 


or power applied 3m modulus of elasticity of wrought Iron 5 
d = diameter of shaft; a = angle of torsion; ¢ = length of shaft in 
feet; aud K = radius of pulley in feet 
a = 336,600 X 48 X 15 x 5 
24,920,000 X 264-44. 

N.B.—The diameters of the shafts will vary as the angle of flexure 
may be allowed greater or less than in the above solution. 

P.S.—On reading “ T. B.’s” letter in your last paper I notice that 
he does not mention any horses power in working out the question ; 
and | do not see where he obtains the 500 Ib., unless it be out of the 
“ Engineer and Machinist's Assistant,” Blackie’s edition, 1847, p. 140 
(and, as far as I can see, his letter is almost a verbatim copy). But, 
if “ T’. B.” obtains his 500 Ib. from that work, be will see, on looking 
there again, that the 500 Ib. there mentioned is given for a shaft 
40ft. long, and not 48ft., as in this instance, and without any reference 
to any number of horses power. W. W. PF. 
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Perseverance Tronworks, Kirkstall-road, Leeds, 
June 30th, 1862. 


MARINE GOVERNORS, 

Sin,—Your journal of the 4th instant contains two letters, one 
from Mr. Meriton and another from “ C. HL,” which 1, with your 
permission, will answer as shortly as possible, particularly as they 
are both written in defence of the same fault in the same instrument, 
and can therefore be answered at the same time. 

Both my opponents are only correct in cases where the starting of 
the engines are very sudden or violent so as to carry the studs to the 
furthest end of the spiral groove with a considerable force, which 
will, as a matter of course, give additional impetus to the fly-wheel, 
and thus the momentum of the fly-wheel will cause the inclines* to 





* It is certainly wrong, when your correspondent “ C, H.” in the one 
case lets ‘* the studs act upon the incline and shut the valve,” and, in the 
other case, “lets the incline act upon the studs to open it,” as in both 
cases it is the inclines that act upon the studs, 


force the studs back in their first position, and consequently open 
the valve again. 

But this is the very fault of their instrument, that it allows the 
engines to take such sudden starts, simply because it is not sensitive 
enough, else it would not happen. As a proof to your readers that 
a perfect marine governor can prevent these sudden starts, I may 
mention a steamer, fitted with “ Silver's fly-wheel governor,” which, 
before the governor was applied, made seventy-five revolutions in 
ordinary weather, but, in a gale of wind, her engines would, at 
times, fly round at a rate of 150 to 200 revolutions. During her 
last voyage to London from Palermo she encountered a very violent 
gale of wind; but, nevertheless, her number of revolutions never 
exceeded seventy-six, and the consequence was that she made her 
voyage in about two days less than under similar circumstances 
without a governor. 

But to come back to the question about opening the valve after 
once shut by Meriton’s instrument, I beg to say that where the 
studs do not reach to the furthest end of the groove so as to give 
an additional impetus to the fly-wheel, your readers will clearly 
perceive that the engines in such cases, which are the most fre- 
quent, will almost be brought up, without the governor being able 
to open the valve again for the want of a spring. 

As your correspondent “©. H.” has taken some trouble to go into 
the theoretical part of the question to prove my errors, I should 
feel obliged if he would explain what he means by the expression 
“Momentum of inertia?” Further, if “C. H.” can apply his 
quotation from Professor Rankine to Meriton’s instrument, I am at 
a loss to see how. In the paragraph following the quotation I beg 
to call ““C. H.'s” attention to the fact that the pressure on the incline 
is friction, which is constant, whereas vis viva increases as the square 
of the velocity, consequently they do not counterbalance, which 
must be obvious to “C. H.,” and anybody who understands any- 
thing about mechanics. In respect to the last paragraph, it would 
be equally instructive to myself and your readers generally if 
«“C, H.” would explain what the “lawsof deviating forces” have to 
do with marive governors. 

Trusting, however, to have the pleasure of arguing the question 
with Mr. Meriton and “OC, H.” at the discussion of my paper in 
September next, | hope that this will be the last time I shall be under 
the necessity of infringing upon your valuable space, and beg, there- 
fore, the favour of the insertion of this letter. Lewis OLrick, 

Member of Society of Engineers 
Leadenhall-street, E.C., 9th July, 1862. 
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Sim,—-Without desiring to burthen your columns with a discus- 
sion which will be far more appropriately maintained at the next 
meeting of the Society of Engineers (to which it stands adjourned), 
may I be permitted to offer a few brief remarks upon the question as 
it stands with regard to Miller and Knill’s governor. As I worked 
out the question progressively with those gentlemen, making the 
first sketches, the working and all other drawings for them in the 
matter, I trust ] may be considered competent to offer an opinion. 

he model exhibited by Mr. Olrick at the lasb mecting was not a 
correct one; it omits the stops, the main feature of the machine, 
and without which it is useless. 1 pointed this out at the time, and 
produced two correct models (one fitted with a spring, the other with 
a weight), which were examined by many then ‘ and the 
omission in Mr. Olrick’s model appeared patent to all, 

If Messrs. Miller and Knill are totally ignorant “ of the principles 
and requirements for a satisfactory marine governor,” as intimated 
by “ A Member of the Society of Engineers,” their ignorance is at any 
rate bliss, for they have succeeded in producing a simple and effec- 
tive governor, Which has been fitted and worked for some months 
past in several vessels with the most perfect success. 

I heartily second Mr. Olrick’s proposition that all interested in 
marine governors should come prepared to go into the question at 
the next meeting, at which I hope it will be discussed, not only in its 
theoretical, but also in its practical and commercial bearings. 

lam under an engagement with the society to prepare a short 
paper with special reference to Miller and Knill’s governor, which 
will be submitted to the next meeting in order to render the dis- 
cussion of this important subject as complete as possible. 

Perry F, Nursey, 
Member of the Society of Engineers. 
Westininster, 9th July, 1862. 
(We can publish no more letters on this subject.—Ep. E.) 





A Frencu Fioveisn.—The secretary of the Liverpool Parade- 
ground Company has received a singular anonymous letter bearing 
the Havre post mark. ‘The writer, whose English we follow im- 
plicitly, says: “ With our iron-plated frigates, floating batteries, 
and canons rayés, we could sink in an instant all your wooden line 
of battle ships, as we possess a cannon just tried at Vincennes that 
break in pieces, at the first shot, a plate of iron thirty centimetres 
thick. Then what terrible effect if these shots are fired at wooden 
ships! They weigh forty-five kilos, or ninety French pounds: 
they are made of steel, and are conical. We Frenchmen do not 
speak so loud as you do; no, we do more execation in silence. 
Nobody knows whatis going on in our dockyards and arsenals ; 





they try new guns every day, and of every description; they 
speak of a new one which only weighs 400 kilos, that is, 880 pounds, 
throwing a shot a 3,000 metres with great precision and terrible 
effect, with only twelve pounds of powder; and at the distance of 
400 metres, breaks a plate of iron twelve centimetres thick. So you 
see our guns are more manageable than yours, and do more execution, 
and that is secret. ‘he Emperor is wiser than you think. He pre- 
fers peace, but is prepared for war; and we cannot understand how 
a people as Englishmen do such blunders—spending millions in forts 
batteries in arming, training volunteers, who will be of no use in time 
of war. No, we prefer a regular army to volunteers, who are 
Janfarons because they have only a sham fight, and that, after having 
paraded, have a good dinner, a good bed; but it would be very 
different if they had only the ground for bed, a piece of bread for 
dinner, and some water to drink, and before them a body of Zouaves, 
or any French regiment, with their sabre-bayonettes, and giving no 
quarter! ‘The people of France laugh at your reviews, when we 
read in the paper that your gatherings are only of a few hundred 
men, when in Paris you can see, as 1 saw six weeks ago, a body of 
60,000 men, infantry, artillery with 108 rifled guns, and cavalry in 
splendid array, mancuvring as one man in the Champ de Mars, 
All these brave had fought in the Crimea, in Italy and Algeria. It 
was a splendid sight indeed, and it is the garrison of Paris only. 
Now, to give you a little knowledge of what we can dispose, just 
look at the list of our iron-plated screw frigates—Gloire, Invincible, 
and Normandie, 36 guns and 900-horse power each; Magenta and 
Solferino, 52 guns and 1,000-horse power each ; Couronne, 40 guns 
and 900-herse power ;—all ready, and armed with the rifled gun of 
which you have the description above, throwing a shot of 901b, at 
2,500 metres. To be launched before the end of 1862: Flandre, 
Provence, Savoie, Revanche, Gaulaire, Maguanime, Surveillante, 
Ileroine, Guienne, T'raure, 38 guns and 1,000-horse power each; 
Vrince Imperial, 52 guns, and 1,200-horse power. Screw iron- 
plated corvettes (canon rayés) ; Varxham, Palestro, Saigon (launched), 
Orgueilleur, Arrogante, Rampart, Peitro (launched), 14 guns and 150- 
horse power cach; Plongeur (steam ram), 5 guns and 400-horse power. 
If you add to that sixty iron-plated screw gunboats, having each a 
80-pounder rifled gun with an iron-plated mark, to go in the rivers, 
you see that we are not behind you. We have 47 screw line-of-battle 
ships, from 80 guus to 130 guns, 50 screw frigates, 25 paddle-wheel 
frigates, 20 sailing frigates, 10 sailing line-of-battle ships, 27 screw 
corvettes, 25 paddle-wheel corvettes, 80 steam avisos, 44 screw 
transports, and a great number of screw gunboats and other descrip- 
tions of ships; in all, 469 ships of war. I do not reckon those 
building, as their number is not known. All this is the truth, taken 
from good authority. You can rely upon it, I am, dear sir, your 
humble servant, ANonyme. The English are a brave people, and we 
prefer - hands with them than fight; but you would get the 
worst of it. 














MERRYWEATHER AND SON’S 


In our last number we gave an account of the trial of steam fire 
engines in Hyde Park on the Ist instant. We now give an illus- 
trated description of Messrs. Merry weather's engine. ‘The carriage 
consists of a strong wrought iron frame of a novel form, pivotted 
upon a wrought iron fore carriage, to prevent straining in passing 
over uneven roads; an arched recess in the side frames permits the 
locking of the fore carcviage as may be required. ‘The wheels are 
large, especially the hinder ones, and the carriage is huug upon 
springs, so asto be well adapted for quick travelling. Between the 
hind wheels is placed the upright multitubular boiler, of 4-in. Bes- 
semer steel plates, within which are a number of vertical copper 
tubes; the outermost circle of these tubes descend from the tube 
plate into the fire-box ; an internal tube, open at both ends, descends 
nearly to the closed bottom of each of the former, by means of 
which «a perfect automatic circulation of the water is obtained, 
resulting in the rapid generation of steam, with a certainty of never 
priming, or of any deposit in the tubes. ‘The rapidity of 
the circulation throws all foreign matter over into the outer 
jacket, from whence it is easily removed. The upper part 
of the boiler, or steam chest, is fitted with strong wrought 
iron tubes for carrying off the smoke and creating a draught, 
which tubes act as strong stays; the outer jacket is also well and 
frequently stayed, so as to be perfectly safe under very high pres- 
sure. As the copper tubes are not fixed at their lower ends, and the 
upper tubes are of iron, no unequal expansion takes place, and 
leakages are avoided, ‘The boiler is well provided with all the usual 
requisites for safe working, viz., two safety-valves, gauge-cocks, 
gauge-glass, pressure-gauge, blow-off cock, &c.; it is fed by a 
Giffard’s Injector, drawing water from a feed cistern supplied by 











the pump. The boiler is jacketed with felt to prevent radiation of | 


heat, cased with sheet iron, and brass banded. Steam is taken from 
four points, and supplied direct through the valve-chest to the ey- 
linder, The steam producing power of this boiler is of a very high 
order, as was shown at the late public trial, when the boiler 
(perfectly cold, not having been used for some days) was supplied 
with cold water from the Serpentine, and the fire lighted; in six 
minutes steam'was heard issuing from the cocks. 
Min. See. 
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The time was carefully noted by a stop watch made expressly for 
timing experiments. 

Immediately in front of the boiler is the steam cylinder 9in. 
in diameter, fitted with equilibrium piston-valves; a connecting- 
rod from the piston-rod to a lever pulls the slide-valve over 
the summit of a double inclined plane, when its further traverse 
is effected by a coiled spring. By means of this simple arrange- 
ment no fly-wheel being required, a uniform speed of piston 
throughout its stroke is produced, and any required speed from 
two up to 150 or 160 double strokes per minute can be 
obtained at pleasure. In front of the steam cylinder there is a 
horizontal double-acting pump 6jin. diameter, with ldin. stroke, the 
piston-rod of which is coupled direct to that of the steam engine ; 
two stout rods connect the steam cylinder and pump together, end 
take the whole of the strain. ‘lhe suction and delivery valves are 
all placed in easily accessible valve-chambers below the pump 
barrel, and as the piston passes beyond the ends of the barrel at 
every stroke, any grit or foreign substances drawn up with the 
water are at once ejected, and the pump preserved uninjured. The 
want of lubrication has hitherto been a great drawback to the em- 
nee this kind of pump; Messrs. Merryweather and Son 
wave got rid of this objection by using a double piston with an in- 
termediate oil chamber, which lubricates the pump barrel continu- 
ously. At one end of the stroke this oil-chamber comes under an 
orifice through which oil can be supplied from time to time as 
required, From the form and position of the valve-chambers no 
water can remain in them to become frozen, a great advantage in 
cold countries. Hand-holes at each end of the pump afford ready 
access to the valves in the event of derangement. Above the pump 
there is a capacious air-vessel, controlling the delivery; at 
the side there is also a suction air-vessel. On each side of the 
engine there are screws for the attachment of delivery hose, provided 
with sluice-cocks for turning the water on or off to the one or two 
lines of hose. Over the pump there is a box for containing the hose 
and implements, which also forms the seat for the driver and five 
firemen. 'The engine, with its equipments, is drawn by a pair of 
horses at a good speed. The manageable character of this engine 
was well shown at the late trial in Hyde Park, when it commenced 
working with a 1}-in. hose-pipe, and was at work for some 
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few minutes, during a portion of the time, filling one of the 
measuring tanks (before either of the other competing engines 
commenced working). Dy way of experiment the jet was then 
changed to }-in., to show that the engine would work at a slow 
speed, through which it continued working for some time, and then 
returned to the larger jet. With reference to the remarks in our 
last number, relative to the slide-valve, we are assured by the 
makers that it requires very little power to work it when the steam 





tainty in the working parts, which are all made strong enough for 
the rough usage that fire engines ure necessarily exposed to. At the 
late trial, while the engine was in full work, some person in- 
| advertently shut down the sluice-valve, and the sudden excessive 
strain thus throwu upon the delivery main caused the brazing of a 
joint to open, and rendered the continuance of quantitive competi- 
tion inexpedient, although the engine continued working effectively 
as long as the others. It was justly remarked by many present that, 
prior ‘o this accident, the engine was working very successfully. 

It isstated that the performances of this engine, at former trials, 
have been as follows :— 

A Ihin. jet projected 150ft. high, and 166ft. horizontally. 
ey lgin. ” *” STit. oy 59 <Doeet. ”» 
oe ldin. ini pa 170 » 215k. 

Two 1 in. ss ua 150ft. ., 1Soft. 

We were in error in describing the American steam fire engine 
as the only one in the International Exhibition. Messrs. Merry- 
| weather and Son’s steam fire engine was “ formally entered” and 
| brought from the Exhibition to the trial ground, from whence it 
was returned to its place in the Exhibition building, where it now 
stands, by the Roman Court, at the Cromwell-road entrance. 











WOOD'S REFRIGERATING STOREHOUSES. 

Tuts invention, by Alfred Wood, of Lewes, Sussex, consists in the 
introduction into storehouses or other localities wherein operations 
are carried on requiring a constant or periodical low temperature, of 
large masses of ice, snow, or other refrigerating materials, which 
are enclosed in air-tight receptacles or chambers, situated by pre- 
ference in the upper part of such buildings, and arranged in such a 
manner that they are effectually protected by coverings, consisting 
of thick layers of good non-conductors of heat, from the influence 
of the external atmosphere, while these receptacles are at the same 
time so arranged that between them and the rooms to be cooled by 
them there exists an air space or air spaces enclosed by means of 
sliding shutters, trap doors, or such like arrangements, con- 
structed of materials which are good non-conductors of heat, 
thus forming a reservoir or reservoirs of cold air, which cold air 
may at pleasure be let into the room or locality to be cooled by 
opening the before-mentioned sliding shutters, the warmer air inside 
the room or other locality taking its place, and being refrigerated 
in its turn. The temperature inside the building is thus capable 
of regulation to a very great nicety, according as the sliding shutters 
or other similar contrivances are more or less opened or shut, and if 
the shutters of the reservoirs are kept completely closed during one 
part or period of an operation or process which is being carried on 
in the localities, a comparatively warm atmosphere may be obtained, 
which may be suddenly changed to one considerably colder during 
another part or period of such operation, if requisite, by suddenly 
opening the cold-air reservoirs, which, for this purpose, are made of 
considerable capacity. The ice, snow, or other refrigerating material 
being once stored in the ice chambers during winter time, or when 
the material is cheap, these chambers are closed up hermetically, 
and are not again opened until after a considerable lapse of time 
it is required to replenish them, and as the refrigerating material 
is effectually prevented from absorbing any other heat than that 
contained in the air inside the building which it is desired to 
refrigerate, a great economy in the refrigerating material is effected. 
It is essential for the effectual preservation of the refrigerating 
material, that it should be kept as dry as possible; for this purpose 
the receptacles containing the same are provided at their lowest 
— with suitable arrangements for draining off the water resulting 
rom the melting of the refrigerating material consequent on the 
useful absorption of heat from the air in the building, and this water 
is conducted thence through pipes or hollow columns traversing the 
locality to be cooled, in order to insure that the water shall take up as 
much heat from the air contained in these localities as will raise it to 
a temperature equal to that of such air, Such pipes or other conduits 
for the water are also trapped at their outlet, in order to prevent air 
from penetrating into the interior of the receptacles containing the re- 
frigerating material. It is further essential. in order to economise the 
refrigerating material to the fullest extent, that the cold air con- 
tained in the store rooms or other localities should not be allowed 
to escape more than exactly necessary into the external atmosphere, 
or that it should not absorb heat through the walls and floors of the 
buildings. ‘To this effect double doors are fitted to the openings 
into the building, and, if necessary, pad them with straw, felt, or 
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are either formed hollow, and of a sufficient thickness of materials 
which are good non-conductors of heat, or they are lined either 
inside or outside, or both, with a sufficiently thick layer of straw or 
other similar non-conductor of heat. In some cases the patentee 
lays on the floor a layer of asphalt or concrete so as to prevent the 
moisture from rising from the ground into the building, and over 
such layer is then laid wood-block, or brick, or stone pavement, or a 
flooring of any suitable description of materials being good non- 
conductors of heat. 

The illustration shows a transverse section of the refrigerating 
storehouse. The walls A, A, of the building are not shown hollow, 
but on the outside they are provided with a thick covering of straw 
B, to increase their non-conductability. A thin layer of asphalt a 
is here also inserted in the walls at a small height from the ground, 
in order to prevent the damp from rising in the same. The roof is 
covered in with planks C, rendered impenetrable to the external air 
by any suitable means, upon which a thick straw thatch D is laid ; 
internally the roof is lined with a double thickness of planking E, 
rendered impenetrable to the air, so that, between the inner and 
outer planking, there exists air spaces F, F, which constitute good 
non-couductors of heat. ‘The chamber G, containing the ice, snow, 
or other refrigerating material, is formed of a double thickness of 
close jointed planking, lined inside with lead, zinc, or other 
suitable waterproof covering. Detween the chamber G and the 
is required to refrigerate, are formed 
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them into the room Q. The ice chamber G is carried by the timber 
work K, L, M, and the cast iron columns N. Boxes O, O, with 
gratings are provided for collecting the ice water, which is con- 
ducted by the pipes P, P, through the reservoirs J and the room Q, 
in order to make it take up as much heat as possible from the air 
contained therein, before passing into the traps R, R, whence it is 
conducted intv the conduit pipes 8. ‘The floor of the room Q is here 
formed of the close-jointed boarding T (the seams of which may be 
paid with marine glue) carried by the joists U, resting upon a layer 
of concrete X, which prevents the moisture from rising from the 
ground into the building. ‘The air spaces Y, Y, between the joists 
form a good non-conductor of heat, care being taken that the air 
contained in the same has no means of ingress and egress; or these 
spaces may be filled in with straw, stubble, or other good non- 
conductors of heat. ‘The entrance into the room Q is provided with 
double doors V, V, and an opening is formed in the gable wall at W 
for gaining access to the ice chamber when the same requires 
filling, which opening is bricked up when the chamber is full. 





E. GOUIN AND CO’S LOCOMOTIVE IN THE 
EXHIBITION. 

Aone the great number of locomotives running on the Northern 
Railway of France are twelve of a class of which the makers, 
Messrs. Ernest Gouin and Co., of Paris, have sent an example to the 
Exhibition. ‘These engines are designed for working heavy goods 
trains at moderate speeds, over considerable gradients. ‘They are 
outside cylinder tank engines, with eight coupled wheels, and weigh 
43 tons in working order. The fire-box, intended for burning 
“slack” coal, is entirely behind the back pair of wheels, and 
measures 4ft. 10in. long, and Sft. 10in. wide on the fire grate, the 
area of which is 28°2 square feet. The firebars are exceedingly thin, 
and have very narrow air spaces. The boiler is 4ft. 4}in. in internal 
diameter, and contains 356 tubes, 11ft. Gin. long, and rather more 
than 1,%;in. in outside diameter, giving a total area of 1,559 square 
feet. A large superheater is made on the top of the boiler, and through 
this the chimney is carried back horizontally, presenting 129 squaro 
feet of drying surface, the chimney finally bending upwards ata 
point nearly over the foot plate. The cylinders are 18Zin. in dia- 
meter, and the pistons have an 187in. stroke. ‘The coupled wheels 
are all 3ft. 6in. in diameter. The tank contains 1,275 gallons of 
water, and there is room for 2 tons of coal. The working pressure 
of steam is nine atmospheres, or 1181b. per square inch. ‘lhe 
weight of the engine, loaded, is 10} tons on the front axle, 10} tons 
on each of the two intermediate pairs of axles, and 11 tons on the 
hind axle, or 43 tons in all. We understand that this engine has 
been purchased by the London and North Western Railway Com- 
pany. 






Ramways in Iraty.—(From our Correspondent)—MM. de 
Rothschild and Talabot nave received concessions of lines following 
the shores of the Adriatic from Ancona as far as Otranto, vid 
Tremoli, Foggia, &c.; secondly, of a line from Foggia to Naples, 
Ascoli, Eboli, and Salerno; thirdly, a section from Caprena to 
Pescara, vid Sora, Celano, &c.; and, fourthly, a line from Brescia 
to Voghera vid Cremona and Pavia. The concessionaires, who are 
to establish a great workshop at Naples for the construction of 
locomotives and rolling stock, are also authorised to purchase the 
line from Naples to Salerno with its Castellamare branch. The 
period prescribed for the execution of the works is very brief, the 
Brescia and Voghera being directed to be finished in two years, and 
one year being allotted for the Naples and Eboli line. The con- 
cessionaires are to form within six months a company, which is to 
be eventually amalgamated with the Lombardo-Venetian under- 


other good non-conductors of heat, and the walls of the building j taking, already the most extensive railway system in the world. 
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TO CORRESPONDENTS. 

*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. . 

R. N.—Jn type, and will appear next week. 

R. C. (Wigan). — We cannot recall the parties’ address just now. 

A SUBSCRIBER.—You should adopt R-in, rivets, spaced ljin. From centre to 
centre 

T. H.—We do not know what are the ingredicuts of “ Whitworth'’s Iron 
Paint.” 

W. C. (Manchester).—Ad/dress your application, with testimonials of servi- 
tude, &c., to the Secretary of the Admiralty, Steam Branch, Whitehall, 

J. M. (Aberdeen).— Mr. Robertson’s first patent for the grooved frictional 
gearing was dated June 6th, 1855, his second patent being dated March 
24th, 1856. 

NeMo.—You say nothing of the quantity and pressure of the air to be blown, 
Supposing it to be very moderate, you may use a blacksmith's bellows. A Jan 
would supply a larger quantity. 

A Youne Eneneer.—The best work on Locomotives is Clark’s, published at 
about £4 10s., by Blackie and Son, of Warwick-square, B.C. Mr. Weale’s 
rudimentary series contains a cheap and excellent work on Railways. 

G. E. (Jersey).—You say your lever “is multiplied nine times from the 
Sulerum to the centre of the scale dish, aad the short end, being 1, makes in 
all 10 times.” If the long end of the lever is nine times longer from the 
fulcrum than the short end, the leverage is as9 to1, notasl0tol. You 
must sirst weigh your lever ian the manner mentioned in a note to “ Novice,” 
below. You can then proceed with your calculation. You seem to have 
been somewhat in the wrong, and therefore can hardly complain of the 
** officiousness of unqualified intermeddlers.” 

Novice.—First weigh your safety-valve lever, not as a loose piece of iron, in a 
scale pan, but as Sollows :—Let it remain attached at its ulerum, as when 
in use, the other end having nothing attached to it, Apply the hook of a 
steelyard tothe lever, at a point directly over the centre of the safety-valve, 
ond note the weight thea required to list the lever so as to swing it freely on 
its joint. This weight may be ten or more times greater than that of the 
lever weiched as a loose piece of iron. Then, in a table of circles, find the 


area of the lower side of your valve, in square inches ; multiply this by the 
intended pressure, and from the product deduct the weight of the lever as 
already ascertained ; then multiply the remainder by the distance from the 


Sulerun of your lever to the valve (Ayin.), and divide the product by the 
weight wou intend hauging on the end of the lever (90 lb.). The quotient 
will be the length srom the fulerwun to the weight. 





LOCOMOTIVE TRACTION. 
(To the Editer of The Engineer.) 

Str,—Your correspondent ‘* N. B.,” on the subject of locomotive traction, 
neglects to state the pressure at which the small engine performed the work 
stated in your impression of the 4th inst. Would he be so kind as to 
furnish it through the medium of your paper? J.H. 

Darlington, July Sth, 1862. 

Tue ENGINEER con be had, by order, from any newsagent w town or country, 
and at the varwus railiray stations; or it can, yf preferred, be supplied 
direct Jrom the opice on the following terms :— 

Haly-vearly (including dovble number), 15s. 9a. 
Yearly (including two double numbers), £1 Vs. 6d. 

Tf credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 

Tur ENGINEER is registered for transmission abroad. 

Advertiscncnts cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. he charge for four lines and 
vader is hals-a-crown ; each line afterwards, sirpence. The line averages 
nine words; blocks are charged the same rate for the space they fill. AU 

cuts Srom the country wust be accompanied by stamps in 





single advertisen 


payment, 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of TUR ENGINEER, 163, 


Strand, Loudon, WiC. 
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THE HYDRAULIC TEST FOR BOILERS. 

Ix the course of a recent legal inquiry at Guildhall, a 
few engineers, practised in locomotive mending, expressed 
strong opinions against testing boilers by hydrostatic 
pressure. A boiler had exploded on the London and 
North Western Railway, and Mr. McConnell, late loco- 
motive superintendent of that line, and who, if anybody, 
was officially responsible for the disaster, was allowed to 
appear as a witness, and give evidence that it was im- 
prudent to test the strength of boilers. Mr. McConnell, 
too, had not a single fact to adduce in proof of the impro- 
priety he sought to establish. He never tested his boilers 
—had never even seen a boiler tested—but left them to 
blow up whenever their untested barrels become suffieiently 
weakened by corrosion. Mr. Gooch, too, a gentleman who 
has, for many years, had the mending of the Great Western 
engines, thought it injudicious to subject boilers to the 
hydraulic pump, although he could not say exactly why, 
except that that was his opinion. Mr. Kirtley, of the 


Midland, and some one else, whose name we forget, was | 


of much the same mind. These witnesses, or some of 
them, affected the greatest ignorance of the fact that the 
hydraulic test was regularly employed on other lines, 
where, possibly, in consequence of the test, boilers do not 
explode, and whereby the shareholders are not subjected to 
costly suits growing out of explosions. Thus on the 
Eastern Counties, the South Eastern, the Lancashire and 
Yorkshire, the Newcastle and Carlisle, the North British, 
the Caledonian, the Edinburgh and Glasgow, and other 
lines, both new and old boilers are regularly tested up to 
twice their working pressure. In France all wrought iron 
steam boilers of whatever description must, by law, be 
tested by the hydraulic pump up to three times their work- 
ing pressure, cast iron boilers being tested up to five times 
their working pressure. In America all Government 
boilers must bear a hydraulic pressure two-thirds greater 
than that at which they are intended to work, and a similar 
test is now enforced, by the police of New York, upon up- 
wards of 3,000 steam boilers at work in that city. Mr. 
Fletcher, the engineer to the Manchester Association for 
the Prevention of Steam Boiler Explosions, and who has 
occasion to examine more boilers, perhaps, than any other 
man living, applies and strongly recommends the hydraulic 
test, and so does Mr. Longridge, the engineer to the Steam 
Boiler Assurance Company. Many of the agricultural 
engine makers test their boilers also in the same manner. 
Now, does this test injure a boiler, and if not is ita 
useful test? Letussee. According to the best authorities 
the elasticity of iron and, therefore, iron itself, is perma- 
nently injured by a strain somewhere between one-third 
and one-half its breaking strength. If a locomotive boiler, 
the bursting strength of which is, as it should be, 800 lb. 
per square inch, be tested with the force pump to 400 lb., 
the chances are that the iron will be injured. If it be 
tested to 250 lb. abundant experiment goes to show that 
no harm will be done, and the boiler will remain safe, to 
all intents and purposes, under a steam pressure of 125 1b. 











per square inch. But we cannot know, until we have 
actually burst open a boiler, what its ultimate strength really 
is. The boiler to which, upon a general faith in the 
maker’s stamp on the plates, and in the style of rivetting, 
we may assign a probable strength equal to 800 lb. on the 
square inch, may contain a hidden flaw, or—as did the 
new Lowmoor iron boiler which burst four years ago in 
Messrs. Sharp, Stewart, and Co.’s workshops—a rotten plate 
with a strength of but 4% tons per square inch, and the 
bursting strength may be but 150 Ib. or 2001b. In this 
case a hydrostatic pressure of 250 1b. would search out and 
proclaim the defect at once. But if the flaw were such 
that the bursting pressure was, say, 400 1b., then it is pro- 
bable that a test of 250 1b. would, while failing to disclose 
weakness, actually injure the boiler, and possibly lead to 
explosion. The boiler, the bursting of which led to the 
suit already mentioned, had an ultimate strength of some- 
where about 425 1b. only per square inch, That is to say it was 
492in. in internal diameter, and it was made of jin. plates 
single rivetted. The original strength of the plates may 
be taken as 51,000 1b. per square inch, so that, for each 
inch in length of the Sellen, the full strength of the = square 
inch of sectional area of iron plate, weakened to the ex- 
tent of 44 per cent. at the single rivetted joints, would be 
21,420 lb., and as the pressure would be exerted diametri- 
cally across the boiler upon a line of 49%in., the quotient 
would be 4304 1b. per square inch, which would be the ex- 
treme bursting strength of the barrel. That such a boiler 
would have been fatally injured (although, perhaps, not 
actually broken open) under the French ‘hydraulic test of 
three times the working pressure, or 360 Ib., there can be 
no doubt whatever. <A test of 2501b. would, probably, 
have been dangerous, not, of course, while making the 
test, which, even if it tear open the boiler, can do so 
only quietly, but dangerous on account of the injury 
which it would probably do to the iron, thereby pre- 
disposing to explosion afterwards. Yet we shall show that 
this does not support Messrs. Gooch’s, MeConnell’s, and 
Kirtley’s opinions as to the impropriety of the hydraulic 
test, for iron is only injured by injuring its elasticity, and 
its elasticity is injured only when it shows, after being 
strained, permanent elongation of the fibres. ‘Thus a 
boiler, the bursting strength of which was 4304 1b., would 
unquestionably be found to have had its diameter slightly 
but permanently increased under astrain cf 360 Ib., and, in 
all probability, under a strain of 250 1b. So far as we are 
aware the practice of measuring the diameter of boilers, 
under successive increments of strain, has never been 
initiated. Yet why should it not be begun? Take the 
exact diameter of the largest ring of a boiler when the 
interior is charged with cold water to a pressure of 1001b., 
measure it again with the pressure increased successively 
to 150 lb., 200 1lb., 250 1b., ard so on possibly to 300 Ib. 
Then ease off the pressure, and note how much, if at all, 
the iron has been permanently stretched. If, at 1001b, 
pressure, or when entirely free from strain, the diameter is 
exactly what it was before the test, the boiler is safe with 
om A ordinary load on the safety valves. If permanently 
enlarged to any considerable extent, the boiler needs im- 
mediate strengthening. To say that boilers, upon the 
soundness of which so much depends, should not be tested 
at all, does little credit either to the skill or astuteness of 
men like Messrs. Gooch, McConnell, and Kirtley. Iron in 
any shape, upon which we may have occasion to depend, 
should always be tested. No engineer would think of 
permitting an iron bridge to be opened until it had been 
loaded with the greatest weight which could ever come 
upon it in the way of traffic. ‘The engineer, however, does 
not rest satisfied with the mere discovery that his bridge 
is not broken down under the test, but he carefully 
notes the deflection of his arches or girders, and 
observes whether they take a permanent set, and, 
if so, how much. The safety of the bridge is in- 
ferred, not so much from the fact that it has survived 
the ordeal of a load of locomotives, or of pig iron, or 
ballast, but from the amount and character of its deflec- 
tion. Every chain cable received into the royal navy is 
tested, and the action and effects of the test strain are 
exactly analogous to those of the hydraulic test for boilers, 
And just as in the case of a cable which suffers no perma- 
nent elongation under strain, we may conclude that a 
boiler which is not permanently distended by the hydraulic 
test is in no respect injured by it. This point being settled, 
it requires but little consideration to perccive that the test 
by the force pump must be a useful one. Indeed, to our 
mind, it is indispensable to anything like security. It may 
be safely, cheaply, and expeditiously applied—the oftener 
the better—and as long as the boiler, upon careful 
measurement before and after the test, shows no perma- 
nent distension, there is no fear of its bursting from weak- 
ness, original or produced. But without a pair of callipers, 
large enough to take in the boiler, and without careful 
observation during and after the application of hydrostatic 
pressure, we should fear it might injure the boiler. The 
disclosures in the case of the exploded boiler of the London 
and North-Western engine have convinced us that there 
are many so-called “first-class” engines which could not 
safely be submitted to any test much beyond their ordinary 
working pressure, and we must suppose that Messrs. 
Gooch, McConnell, and Kirtley, who can hardly be igno- 
rant of this fact, make it the sole ground of their objection 
to the hydraulic test. 


OIL EXTRACTING MACHINERY IN THE EXHIBITION, 


From Hull, the principal seat of the linseed oil manu- 
facture, Messrs. Martin Samuelson and Co. send to the Ex- 
hibition a complete set of seed-crushing, grinding, heating, 
and oil expressing machinery, which is exhibited in full 
work. Whatever we may say of this collection, it is to be 
kept in mind that it represents the design and work of, 
probably, the leading firm, in this branch of construction, 
in the whole kingdom. Exceedingly simple as_ this 
machinery is, the extent of the manufacture in which it 
is employed is such as to have enlisted the attention of 
engineers eminent in other classes of work, and it may be 
safely concluded that, as now exhibited, the whole system 





of machines is as nearly perfected as long experience’ and 
assiduous attention can render it. ( 

First of all, in the conversion of linseed, is screening, an 
operation which is much like that to which corn is sub- 
jected in the shakers of a thrashing machine. Next, the 
seed is crushed in a mill, much the same as malt is crushed 
in breweries, or oats in a stable yard. ‘The crushing rolls 
are of hard iron, smoothly turned, and are respectively 
4ft. and 12in. in diameter, the larger roll turning the 
smaller one by friction, the drag of the latter, whatever 
it may be, assisting to cut in addition to crushing the seed. 
Both rolls are 144in. wide on the face, the larger roll is 
intended to make 56 revolutions per minute, and the mill 
will crush about 43 tons of seed in 11 hours. The hopper 
has a py emt feed roll, with a regulating plate and 
screws, and below and in contact with the surface of the 
crushing rolls are scrapers, held up each by a lever and 
weight. At one time the crushing rolls were made of 
equal diameter, like the oat and bean mills now made by 
Messrs. Ransomes and Sims, of Ipswich. Afterwards a 
pair of rolls, one 6ft. and the other 1ft. in diameter, were 
adopted, but these proportions were finally abandoned for 
the present ones, viz., 4ft. and 1ft. . 

The seed is next ground under edge stones. These are 
of Derbyshire Peak stone, 7ft. Gin. in diameter, 16in. thick, 
bevelled to 114in. broad on the face, and weigh, together, 
about 7 tons. The proper speed of the vertical spindle on 
which they revolve is about 17 revolutions per minute. 
These stones are very strongly fastened by cast iron 
clamps, the spindle is stepped in a double bushing, one 
running within another, and scrapers are fitted both to 
keep the seed under the stones and to deliver it at the 
proper time. The period of grinding extends over about 
25 minutes. The stones, if of good quality, require to be 
refaced about every three years, and should last fifteen or 
twenty years. One pair of edge stones grinds sufficient 
seed for two double hydraulic presses. 

The seed is next heated within a double pan surrounded 
by steam jackets. This pan is of cast iron, and is about 
4ft. in diameter, the two chambers being, together, nearly 
2ft. in depth. A pair of radial arms or stirrers are made to 
revolve, at the rate of about 36 revolutions per minute, in each 
chamber, so as to bring every particle of the seed into con- 
tact with the heating surface. There is a lid over the 
upper pan, in which the seed is left for 10 or 15 minutes, 
being afterwards withdrawn into the lower pan, where it 
is heated by steam to about 170 deg. Fahrenheit, and re- 
tained there until the press is ready to receive it. The 
seed is then filled into bags, each of sufficient size to con- 
tain an oil cake weighing 8lb. These bags are covered 
with horse hair, which is again covered with leather. 
The crushed seed is finally pressed in a double hydraulic 
press holding 32 cakes, each weighing, after the oil 
is expressed, 8lb. Each press has a 12-in, ram with 
¢}-in, stroke, and the pair of presses is worked by 
four pumps, the two larger ones loaded each to 10 ewt. per 
square inch, and the smaller ones to 13 tons per square inch, 
The pressing is completed in seven minutes, the result 
being about 361b, of cake and 14 gallons of oil for each 
bushel of seed as measured before crushing. Formerly 
either the screw press or stampers, generally the latter, 
were employed in the oil manufacture, but Blundell's 
hydraulic press, of the kind shown in the Exhibition, has 
now almost entirely superseded these appliances. Messrs. 
Samuelson and Co, have recently made some improvemerts 
upon the pumps and details of these presses, and they are 
now extremely simple both in construction and action. 


WOOD WORKING MACHINERY IN THE EXHIBITION, 


THE application, in England, of machinery to manufac- 
tures in wood—such as flooring boards, doors, sashes and 
frames, mouldings, &c., dates only from 1849 or 1850, 
Among the firms who, about that time, introduced wood 
working machinery of improved construction and on the 
large scale, was that of Messrs. Thomas Robinson and Son, 
of Rochdale. For several years, too, they have carried on, 
perhaps, the largest trade in the kingdom in the construc- 
tion and sale of machinery of all kinds for the conversion 
of wood, ‘They send to the Exhibition six machines, com- 
prising a complete set for executing joiners’ work in the 
shop of a builder doing a moderate business, ‘They are, 
viz., circular saw bench and saw, planing or squaring up 
machine, moulding machine, tenoning machine, mortising 
machine, and a machine for grinding and _ sharpening 
cutters and tools. ‘The whole are exhibited in motion. 
The framing of each is of iron and all the working parts 
are finished in the usual style of first-class engineers’ 
tools. 

In examining these machines with reference to improve- 
ments in arrangement and construction, we find several 
pointsof interest in connection with the planing, moulding, 
and mortising machines, 'The planing machine is the only one 
in the building constructed to plane up wood perfectly true, 
or “out of wind.” Its table or carriage, one side of which 
rests in a V-groove and the other upon a flat side, is driven 
by a screw, and the cutters, which are gouge-shaped, are 
fixed to the uncer side of a disc revolving rapidly upon a 
vertical axis. ‘This arrangement of cutters was patented 
by Bramah, just sixty years ago, and one of his machines 
is said to be still in use in Woolwich Arsenal. ‘The 
“feed” of the table is the same, or at the same 
speed, in both directions, as the cutters cut both ways. 
‘They are, necessarily, fed down to the required depth of 
the cut on the return motion of the table. 

The moulding machine is of a class to which the makers 
have devoted several years’ attention, and they probably 
make more machines for this purpose than any other house 
in the trade, besides being extensive manufacturers of 
finished mouldings for builders and others. The machine 
under notice is made to finish the four sides of every kind of 
moulding at one operation. No other machine in the 
building does this with the exception of one, an exact 
copy of Messrs. Robinson’s machine, exhibited by John 
Zimmermann, of Chemnitz, Saxony. ‘There are four 
revolving cutter blocks, in which cutters of any shape can 
be fixed according to the part of the moulding operated 
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upon. These cutters run ata speed of 5,000 revolutions, 
equal to about 6,500 lineal feet per minute, and this 
great speed is rendered practicable, in part, by the 
peculiarly formed bearings for the cutter spindles, patented 
by Mr. Robinson in 1854, and used by him ever since. 
Each cutter spindle is turned, at each end, to the frustram 
of a cone, the wearing surfaces being of hardened steel. 
A gun metal step or bearing is bored to a corresponding 
shape to receive the end of the spindle, and, as wear takes 
place, the gun metal bearings can be set up by a screw, the 
flat steel end of which is also sct up closely to the end of 
the spindle. ‘The rate of feeding soft wood mouldings is 
about 15ft. per minute, the cutters revolving in a direction 
opposite to that of the feed. With the great speed of the 
cutters and with perfect steadiness of cutting, the surfaces 
of the moulding are brought to the greatest smoothness, 
the shavings also showing, by their fineness, the excellence 
of the cut. ‘The feed rollers, which have to take different 
positions according to the thickness of the wood going 
through the machine, are made to rise or fall in curved 
guides, struck from the centre of the geared wheel, by 
which they are driven. By this means the toothed wheels 
always work properly together at the same depth of gear. 
It has been usual, in other machines, to employ wheels 
with very long tecth, out of all proportion, for feed roller 
gearing, so that, when working thick stuff, only the ends 
of the teeth could interlock. By using straight cutters, in 
the machine under notice, it can be employed for planing, 
and ata rate of 30ft. or more per minute, tonguing and 
grooving cutters being fixed, if required, on the upright 
spindles. Of mouldings one of these machines will turn 
out weekly a quantity suflicient for six large dwelling- 
houses. 

In the mortising machine the table, on which the work 
rests, is fixed, instead of, as in other mortising machines, 
being made to rise to bring the wood up to the chisel. The 
chisel is attached to a reciprocating vertical bar, which 1s 
worked by an adjustabic crank motion in the same manner 
asin a slotting machine foriron. ‘The chisel is not clamped 
fast to the bar, however, but is held in a block, in the back 
of which isa nut, and throveh this nut works a stout screw 
placed in a recess made in the bar for its whole height. 
This screw has a long circuler grooved stem, projecting 
above the bar, and by means of gearing this stem and, 
consequently, the serew, can he made to revolve, and thus 
feed down the chise!, while it is reciprocating. There is a 
stop motion by which it is prevented from descending too 
far, and thy i sto return it quickly. It is 
certainly desirable to have the timber, being mortised, 
firmly held to an unyiclding bed, but we are not quite 
prepared to admit that, on the whole, this desideratum is 
sufficient to justify the use of two clutches, cight bevel 
wheels, two shafts, a grooved spindle making thirty o 
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forty double reciprocations per minute upon the * feather” 
of a small pinion, and the traasmission of the whole shock 
of the chivel divect to the threads of a screw, as in the 
mortising machine under notice. We really do not think 
that the new descending motion isan improvement, and 
we are inclined to believe that it will be eventually aban- 
doned for the arrangement in general use. And it is bat 
right to add, in con t Messrs. Robinson’s own 















usion, that 
extensive practice in the usc, as weilasin the construction, 
of wood working machines must soon enable them to cis- 
cover the exact merits and demerits of any mechanical eon- 
trivance in this line, and, in this fact, them customers hive 
a reasonable guarantee that, iu the machinery in quest.on, 
all palpable errors will be scon corrected and every 
practicable improvement as speedily adopted. 


THe Last ov rie 104-1x, Grs.-—The 300-pounder Armstrong 
gun, which, since its proof with 901b. of powder, has been in a 
dangerous state, has been again used at Shoeburyness against iron 
plates at a ran; ds. The target represented a portion of 
the side of the mt frivates to which the Minotaur 
belongs. In these frigates the armour is lin. thick, instead of 
4hin., as in the Warrior, but the thickness of the teak backing is 
reduced from I8in. to in. ‘The inner skin and iron framing are 


eof 200 yar 





Woclitss of steam 





the same as in the Warrior. For the first three trials the shot was 
ve was 50 1b, as usual. No. 1 struck and 
passing through 
plate, 





of cast iron, and the ch 
pierced the centre plate, damaging but not 
the inner skin and framing. No. 2 struck the upper 
and went completely through armour, timber, : 
directed against the lower plate, and, like No 
the targe The fourth shot was of wrought iron, ud i] 
was 50 1b, as before, At this round, however, the yun gave way, 
the breech being blown backwards to a distance of thirty or forty 
yards, ‘The gun did not | k into fragments, and no one was hurt. 
The experience ¢ ine e extreme tests will donbt'ess be made 
available in the « u of the new gun of this description now 























nearly ready for servieu 

Tue Fouxpatrions o1 Ges AT TleN@ervor» AND 
Lambpetu.— It | iweent nt Mr. Hawkshaw is adopt- 
ing the ex essed pi vetem i | inders for the 
railway bride whic! displacit ion 


i wbin the ease ofa 
assistance of Mr. Hughes. 
»sunk by the aid 


The reasons for -he pre- 





idopt 
ha ‘ ‘he has the 
But the ey lind rs i 1 ve over the Thames 
of divers, who work in the ordinary manner, 
ference of the method in the latter case may be worth mentoning: 
for, considering the improvements in the dress and mechanical eon- 

















trivances for diving, es exemplified in many of the specimens of such 
apparatus in the | ition, the e resed-air or diving-bell system 
may not be necess the ive to dumbility in piers of 





all bridges, or even t pid method of proceeding. In the 
compressed-air system, from the moment that the foot of a eylinder 
in the descent ha wlow the level of the river-bed, the evlinder 
is kept free of water by a constant or repeated forcing of the air and 
water from its interior through the soil round about the foot, or so in 
great part. ‘The disturbance of the soil which may result would at 
jirst thought not appear In the case of the Hungerford 
or Charing ineer knew that the cylinders would 
soon arrive at the Loudon elay, when they could be pumped dry, 
so that, for all reasons, he preferred not to adopt the system which 
he used, at Londonderry, under other conditions of strata, even 
in passing through the ‘Thames, bed of gravel. In the foundations 
of the Lambeth bridge by Mr. Barlow, in which, as in the last case, 
eylind rs are used, and without the applicacion of the compressed- 
aur system, not even has it been necessary te employ divers ; indeed 
it is preferred to dispense with them. The cylinders are weighted; 
and they sink thus a considerable portion of the depth of the stratum 
of gravel. ‘The removal of the gravel is effected by scoops; and, 
after the cylinder reaches the clay, there is no difficulty, It is evident 
that we are arriving at the utmost simplicity and economy in the 
construction of foundations. — Builder, 
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LAW INTELLIGENCE. 


COURT OF EXCHEQUER, Jury 3, 4, anv 5. 
(Sittings at Nisi Prius, at Guildhall, before Mr. Baron Martin and 
a Special Jury). 


MILLIKEN V. THE LONDON AND NORTH-WESTERN RAILWAY. 


Mr. M. Chambers, Q.C., Mr. Karslake, Q.C., and Mr. Webster 
were counsel for the plaintiff ; Mr. Bovill, Q.C., Mr. Hawkins, Q.C., 
and Mr. C. E. Pollock appeared for the company. 

The action was brought to recover compensation in damages 
for an injury the plaintiff sustained by reason of the bursting of 
the boiler of an engine drawing an express train, by which he was 
travelling. 

The plaintiff is a clergyman holding a living of about £300 a year, 
and on the 4th of July, 1861, he took a ticket at Euston-square for 
Holyhead, en route for Dublin. He left London by the evening mail 
train, which reached Rugby in safety, but, about four miles beyond 
that place, when the train was running at thirty-five miles an hour, 
the boiler of the engine burst, throwing its fragments in all diree- 
tions. By the shock which followed the plaintiff's head came into 
collision with the side of the carriage, but the blow did not appear 
at first to have materially injured him. He proceeded to Dublin, 
where the injuries gradually developed themselves, and, un- 
fortunately, paralysis attacked him on the opposite side of the body 
to where he had been struck. The medical gentlemen called during 
the trial were of opinion that the injuries were of a permanent 
character, and more likely to increase than to diminish. 

The plaintiff's case in substance was that the engine was totally 
unfitted for the purpose for which it had been used. The boiler 
had corroded at the seams, and furrows had formed eating into the 
metal, which rendered it dangerous to use the boiler at all. That 
although the engine had been retubed by the company’s servants in 
1857, and examined by them, the tests they had employed as to 
soundness or unsoundness were insufficient. The proper aud safest 
mode would have been to test the boiler by hydraulic pressure, for, 
however careful any other kind of examination might be with a 
view to discover its state, it was possible that minute, but net the 
less fatal defects, might be overlooked; but the hydraulic test could 
not err; as it searched all parts, however remote and concealed, and 
those parts unable to resist the pressure of necessity gave way. 

Captain Tyler, Govermment Inspector of railways, Mr. Jenkins, 
f the Lancashire and Yorkshire Railway, Mr. Cudworth, of the 
South Hastern, Mr. Sinelair, of the Hastern Counties, Mr. Fletcher, 
engineer tothe Manchester Steam Boiler Association, Mr. Longridge, 
engineer to the Steam Boiler Assurance Company, Mr. Robert 
Mallet, Mr. Robert C. May, and Mr. Zerah Colburn were examined 
for the plaintiff. Captain ‘Tyler stated the bursting pressure of the 
boiler as 520 1b., but Mr. Colburn stated that it was net more, when 
new, than 4571b. per square inch. All these witnesses supported 
the hydraulic test. 

The company called evidence to show that the engine had been 











retubed in 1857 (six years after it had been built ), and that all their 
engines were considered to work until they had worked out three 
sets of tubes ; that in 1857 a thorough examination had been made of 
the boiler upon a plan they had adopted successfully for more than 
twenty years, andalthough the boiler had, asa matterof course, wasted 
in substance, it was practically fit for the purpose for which it had 
been afterwards used ; that the hydraulic pressure was a dangerous as 
well as an unsatisfactory test. If applied toa sound new boiler it was 
likely to strain and injure it, thereby rendering it less able to resist 
the pressure for ordinary service, and, above all, it was urged that 
such a test had never been resorted to by any of the great companies. 

After Mr. Hawkins had summed up his evidence and Mr. Chambers 
replied upon the whole case, 

His Lordship, in the course of summing up, told the jury that 
the defendants were common carriers of goods and persons, and the 
obligations consequent upon that calling were cast upon them by 
the common law of England. With regard to goods, the defendants 
were liable for everything which they undertook to carry, except it 
was destroyed by anactof God, such as lightning, or by the Queen’s 
enemies. With regard to the conveyance of goods, the company 
were insurers. But the obligations upon common carriers in 
respect of passengers were entirely different, and all that they 
were bound to do was to use due and reasonable care in the 
conveyance of such passengers. If that were done then they were 
not responsible for any misfortune which might befal passengers 
while under their care, but exonerated from all liability. There 








could be no doubt that persons who travelled by express trains must | 


be liable to a greater degree of risk than those travelling by ordinary 
trains. Whether the boiler in this case was fit for use and whether 
it had or had not been properly examined by the defendants were 
questions for the jury, and if they found in favour of the plaintiff 
he would be entitled to fair and substantial but not vindictive 
damages. 

The jury retired to consider their verdict, aud afier an absence 
of some hours they returned into Court saying that they were un- 


able to agree upon a verdict, and they were discharged from giving | 


one, 





Tue Mippte Levet.—'The principles on which Telford and Rennie | 


drained the Levels may be briefly stated. There are three essentials 
to good drainage—a channel large enough to receive the water 
declivity sufficient to carry it off, and an outfall to the sea or some othe 
body of water large enough to receive it. 
vided by widening the rivers and drains, where necessary; the 
declivity by cutting a strait channel to supersede the old meandering 
course of the Nene. ‘This last work was rendered imperative by the 
flatness of the Level. It was demonstrated that water will not flow 
with the requisite rapidity if its inclination towards the sea is less 
than fourinches per mile ina straight line; and, of course, every 
curve in a stream diminishes the force of the eurrent, and renders a 
vreater declivity necessary te prevent the accumulation of water in 
the channel. ‘The course of the Nene was straightened in accordance 
with this reasoning ; a favourable spot was selected for the discharge 
of the waters, and the result was, that the low-water line was lowered 
LOft. Gin., 1,500 acres were embanked and brought into cultivation, 
the value of the land was greatly augmented, and the navigation at 
Wisbeach wonderfully improved. The works in the North Level 
were even more successful, for 75,000 aeres, of which 15,000 had pre- 
viously been absolutely worthless, were raised to a value of £50 to 
£70an acre by the effects of the cateh-water aud navigable drains 
provided by the new seheme. Since this period nearly half-a- 
million of money has been spent in further improvements, in 
harmony with the plans of Telford and Rennie. In 134, by making 
a new cut, removing an old sluice, and by some other works, the 
advantage of correct principles in draining was demonstrated in a 
remarkable manner. ‘The works were finished on Saturday night, 
and on Sunday morning the water accumulated jn far distant drains 
began to move. At Thorney, near Peterborough, fifteen miles from 
the sea, the people were at church, when the ery was heard, * The 

s ing!” when immediately “the whole flocked out, parson 
ll, to see this great sight, and to acknowledge the blessings of 
ice.” Tn 1841 inundations, which did damage to the amount of 
£150,000, led to the construction of fresh works by Mr. Walker, in 
which navigation and drainage were separately, iustead of, as in all 
former schemes, conjointly pursued. As the result, all the 
rivers in the Level were lowered to the extent of six feet, and 
Whittlesea Mere was dried up and brought into cultivation. During 
the floods of 1852, however, the embankments for this latter purpose 
gave way, and it again becamea lake. Since 1841 several engineers 
have reported on schemes for still further improving the drainage of 
the Middle Level, but none of their plans have been carried out,— 
though in 1848 110 miles of rivers and drains were deepened, with 
very satisfactory results, and in 1857 a similar course was taken with 
respect to Walker's Cut and some other drains. Exchange. 
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GunpowbER SUPERSEDED.—A contemporary writes: — “ The 
Germans have a proverb according to which people of limited talent 
are put down as not having invented gunpowder—or, in plain 
Englisp, as not being likely to set the Thames on fire. If the 
saying implies that the invention of that destructive material must 
be the work of genius, they may now boast of having produced the 
fourth of the kind. Apart from the ancient discovery of Berthold 
Schwarz, and the more novel invention of gun cotton by Professor 
Schonbein, the feat has just been repeated in another way by two 
officers in the Prussian and Austrian service. Of these Hauptmann 
Schmidt, a captain of artillery at Berlin, is the original discoverer, 
whose idea was subsequently imitated and improved by Colonel 
von Uchatius. The latest explosive material consists of the flour of 
starch, which, boiled in a peculiar way with nitric acid, possesses a 
far greater projective force than the gunpowder in ordinary use. 
It has also the great advantage of not fouling the piece to any 
considerable extent, and, from the nature of the materials used, is 
produced at a far cheaper rate. Another point in its composition 
which recommends it especially for fortresses and magazines is the 
facility with which the ingredients are mixed together, thus render- 
ing it possible to keep them separate until wanted for actual u-e. 
In this state the powder is non-explosive. The experiments now 
in course of progress in Vienna and Berlin are said to leave little 
doubt as to its adoption in the Austrian and Prussian armies.” 

Navan Encineers.—The following appointments have been made 
since our last:—Richard Holman, chief-engineer, to the Fisgard, 
for the Alecto; Josh. Deal, chief-engineer to the Resistance; H. H. 
Mothersole, engineer, to the Cumberland, for the Mayflower ; Neil 
Brodie, engineer, to the Resistance, G. Batchelor, supernumerary in 
the Fisgard, to the permanent list as engineer; Richard Mockett and 
T. F. Hight, first-class assistant-engineers, to the Resistance; V. C. 
Friend, second-class assistant-engineer, to the Resistance ; J. R. Ab- 
bott and James M‘Millan, acting second-class assistant-engineers to 
the Resistance; Henry Cooper, engineer, to the Rattler; John H. 
Brettell, engineer to the Fisgard, as supernumerary; Kobert W. 
Hulford, supernumerary in the Fisgard, promoted to engineer; 
Adam Young, first-class assistant-eugineer to the Rattler; Charles 
Deal, second-cla: stant-engineer, to the Rattler; HL. Benbow, 
acting second- assistant-engineer, to the Rattler; Thomas 
Parker, in the Fisgard, as supernumerary, confirmed as engineer ; 
James Legate, second-class assistant-engineer, to the Termagant ; 
James Berber, second-class assistant-engineer, to the Racehorse ; 
James 8. Pidgeon, acting second-class assistant-engineer, to the 
Asia, for hospital treatment; T. B. Jordan and J. Rakin, acting 
second-class assistant-engineers, to the Cumberland, as supernumer- 
aries; W.G. Paige, acting second-class assistant-engineer, to the 
Asia, as supernumerary; W. Williamson, engineer, to the Revenge, 
for the ‘T'yrian. 

Tue Rainway Baroce av Pimtico.—The following letters have ap- 
peared in the Daily Teleyraph, the first on the 3rd inst. and the second 
on Monday last :—* Sir,—This morning, while waiting in a train on 
Victoria Lridge, Battersea, | was powerfully reminded of * Viator’s’ 
letter of last week, An engine with a few empty carriages passed, 
anil the vibration of the bridge was, I assure you, serious. Jt was 
noticed by others as well as by yours, &., N. U. June 27."— 
“ Sir, — Pray allow me to add my testimony to that of your corre- 
spondents ‘Viator’ and ‘N. U.,’ respecting the apparently unsafe con- 
dition of Victoria Bridge. A few day before the appearance of 
* Viator's’ letter in your columns, I chanced to be iu a train which 
was brought to a standstill ‘on the bridge for a short time, during 
which another train not heavily laden passed by on the down line, 
and I can only say that the vibration of the bridge was such as to 
render standing upright without ‘holding on’ out of the question. 
At the time 1 put to myself the query, If the bridge trembles and 
quakes under the weight of a comparatively light burden, what may 
be expected, or, rather, what may not be expected, when the 
Great Western Extension line — now nearly completed — is 
open for traffic, and the bridge has to bear the enormous 
weight of the ponderous broad-gauge engines and_ tenders, 
not to mention the carriages of that company ? Hoping you will 
take up this matter, and urge upon the proper authorities the neces- 
sity of satisfying the public, by taking immediate steps to secure the 
structure and avert a calamity, which under the present cireum- 
stances appears to be impending, if not immiuent, I am Sir, yours, Xc., 
A Piunicou July 4.” 

Bray's Traction Enatves.—A deputation from Bray's Traction 
Engine Company waited on Sir George Grey, the Home 
Secretary, on ‘Tuesday, in one of the committee rooms of 
the House of Commons. Amongst the deputation were the 
Duke of Sutherland, the Earl of Caithness, Lord Otho Vitz- 
gerald, Lord (. Hamilton, M.P.; Sir Wm. Jolliffe, Bart, M.D. ; 
Sir James Carmichael, Bart.; Mr. John Penn (of Messrs. John 
Penn and Sons), Mr. Field (of Messrs. Maudslay, Son, and Field), 
Mr. Chaplin (of Messrs. Alex. Chaplin and Co.), Mr. Phillipps 
(of Messrs. Phillipps, Middleton, and Co.), Mr. H. D. Davenport, 
Mr. H. D. Davies, Mr. C. Osborn, Capt. Grenville Wells, directors, 
Mr. D. K. Clark, C.E., engineer, and Mr, 8. H. Louttit, seeretary 
of the company. Sir Wim. Jolliffe, M.P., introduced the deputation 
to Sir George Grey. Mr. H. D. Davies (the chairman of the com- 
pany) stated that its object was to obtain a re-considerationof the 
order issued in the London Gazette of the 11th April last,which, as 
it now stands, amounts to almost a prohibition of the use of the-e 
engines. He said that the engines built heretofore by the company 
were of great size and power, with the view of taking the heaviest 
loads, and that, perhaps from their appearance and the noise of the 
exhaust steam, there might exist an objection to their use, in a 
slight degree, on the grounds of frightening horses. These engiues, 
however, were the first built; but new ones were about being con- 
structed which would be rendered entirely unobjectionable on these 
grounds. What was sought at present was an extension of the 
hours of working from 6 pan. to 9 a.m. in the metropolis, while in 
the suburbs there should be no limit. Also that the engines should 
be allowed to load and unload throughout the day at the docks, 
railway stations, &ec., or at the Exhibition when the time arrived 
for removing goods from the building. ‘The engine which 

i of the order in question was not one of the 
company’s, but an agricultural engine entering London, for the 
first time, on its way to the Exhibition. He, in conclusion, said 
that the existence of this order interfered with the company’s 
prospects, inasmuch as, though it affected London only, persons 
from not standing this clearly failed to support the company, 
as they e would, by making investments. The Earl of 
Caithness said that he had been with one of the company’s 
engines on one oceasion when it was drawing a load of forty 
tons to the Exhibition. He went with it through Varliament- 
street, Bridge street, Victoria-street, &c., in the busy put of the 
day, and no horse was frightened by or noticed it. M 
and Mr. Field stated that their firms had used these 
their first introduction with grea 
had drawn the heaviest machinery: 
required thirty horses, with ease and facility of 
sharpest corners without difficulty; and they had never caused in 
the neighbou iood of their works—Greenwich and Lambeth—any 
accident or inconvenience. Mr. Phillipps.said that his firm had a 
number of locomotives to send to the Exhibition, for the Austrian 
and Prussian Commissioners, which they had intended to have sent 
there by means of Bray's traction engines, but, the order being issued 
at that time, they were unable to do so, and were obliged to employ 
horses, at three times the cost, and they had the greatest difficulty 
in getting their loads to the destination by their means. The engine 
took less than one-sixth of the room of such a number of horses, 
and travelled faster. Sir George Grey promised to take the matter 
into cousideration after consulting with Sir Richard Mayne. He 
should be glad to see traction engines used, if they could be so with 
safety, for of their economy and value he had no doubt, and as the 
company anticipated having engines which should be unobjection- 
able, so far as noise or appearance were concerned, if that result 
were accomplished there would be no occasion for the order he hal 
issued remaining in force. The deputation, after thanking Sir 
George Grey, then withdrew. 
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THE ENGINEER. 








INSTITUTION OF MECHANICAL ENGINEERS. 


SUBJECTS FOR PAPERS, 1862. 


Steam Enarve Borers, particulars of construction—form and 
extent of heating surface—relative value of radiant surface in effect 
and economy—cost—consumption of fuel—evaporation of water— 
pressure of steam—density and heat of steam—superheated steam, 
simple or mixed with common steam—pressure gauges—safety valves 
—water gauges—explosion of boilers, and means of prevention— 
effects of heat on the metal of boilers, low pressure and high pressure 
—steel boilers—-incrustation of boilers, and means of prevention— 
evaporative power and economy of different kinds of fuel, coal, wood, 
charcoal, peat, patent coal, and coke—movable grates, and smoke- 
consuming apparatus, facts to show the best plan, and results of 
working—plans for heating feed water—mode of feeding—circulation 
of water. 

Sream Enoises—expansive force of steam, and best means of 
using it—power obtained by various plans—comparison of double 
and single cylinder engines—combined engines—compound cylinder 
engines —comparative advantages of direct-acting and beam engines 
—engines for manufacturing purposes—horizontal and vertical—con- 
densing and non-condensing—injection and surface condensers—air 
pumps—governors—valves, bearings, &c.—improved expansion gear 
—indicator diagrams from engines, with details of useful effect, con- 
sumption of fuel, &c.—contributions of indicator diagrams for re- 
ference in the Institution. 

Puwrine Ey 8, particulars of various constructions—Cornish 
engines, beam engines with crank and fly-wheel, direct-acting engines 
with and without fly-wheel—size of steam cylinder and degree of ex- 
pansion—number and size of pumps, and strokes per minute—specd 
of piston—pressure upon pump—effective horse power and duty— 
comparison of double-acting and single-acting pumping engines— 
construction of pumps—plunger pumps—bucket pumps—particular 
details of different valves—india-rubber valves, durability and results 
of working—diagrams of lift of valves—application of pumps —fen- 
draining engines—comparative advantages of scoop wheels and 
centrifugal pumps, lifting trough, &c. 

3Last Enaryes, best kind of engine—size of steam cylinder, strokes 
per minute, and horse power—details of boilers—size of blowing 
cylinder, and strokes per minute—pressure of blast, and means of 
regulation—construction of valyes—improvements in blast cylinders 
—rotary blowing machines—indicator diagrams from air main and 
steam cylinder. 

Marine Evyerxes, power of engines in proporticn to tonnage— 
different constructions of engines, double-cylinder engines, trunk 
engines—use of steam jackets—dynamical effect compared with indi- 
cator diagrams—compurative economy aud durability of different 
boilers, tubular boilers, tlat-flue boile .—brine pumps, and means 
of preventing deposit—salinometers—weight of machinery and boilers 
—kind of paddle wheels—speed obtained in British war steamers, 
in British merchant steamers, and in foreign ditto, with particulars 
of the construction of engines with paddle wheels, &c.—screw pro- 
pellers, particulars of different kinds, improvements in form and 
position, number of arms, material, means for unshipping, bearings, 
horse power applied, speed obtained, section of yvessel—governors 
and storm governors. 

Rorary Evoines, particulars of construction and practical appli- 
-ation—details of results of working. 

Locomotive EnGrnes, particulars of construction, details of experi- 
ments, and results of working—consumption of fucl—use of coal— 
consumption of smoke—heating surface, length and diameter of tubes 
—material of tubes—experiments on size of tubes and blast pipe— 
construction of pistons, valve gear, expansion gear, &e.—indicator 
diagrams—expenses of working and repairs—means of supplying 
water to tenders. 

AGRICULTURAL ENGINES, details of construction and results of work- 
ing—duty obtained—application of machinery and steam power to 
agricultural purposes — barn machinery—tield implements—traction 
engines, particulars of performance and cost of work done. 

Catoric Exaines—engines worked by gas, or explosive compounds 
—electro-magnetic engines—particulars and results. 

Hypravtic INES, particulars of application and working— 
pressure of water—construction and arrangement of valves, relief 
valves—construction of joints—hydraulic rams. 

Water WHecLs, particulars of construction and dimensions —form 
and depth of buckets—head of water, velocity, per centage of power 
obtained—turbines, construction and practical application, power 
obtained, comparative effect and economy. 

Wixp MI.ts, particulars of construction—number of sails, surface 
and form of sails—velocity and power obtained—average number 
of days’ work per annum. 

Corn M111, particulars of improvements—power employed—appli- 
cation of steain power—results of working with an air blast and 
ring stones—crushing by rolls before grinding—advantages of 
regularity of motion. 

Sucar MIL1s, particulars of construction and working—results of 
the application of the hydraulic press in place of rolls—application 
of steam and water for extracting the last portion of saccharine 
matter—construction and working of evaporating pans. 

Om M111, facts relating to construction and working, by stampers, 
by screw presses, and by hydraulic presses—particulars of crushing 
rollers and edge stones. 

Corroxn Mis, information respec the construction and 
arrangement of the machinery—power employed, and application of 
power—cotton presses, mode of construction and working, power 
employed—improvements in spinning, carding, aud winding machi- 
nery, &c. 

Carico-Printing AND DBreacntnc Macurivery, particulars of im- 
provements. 

Woon Macmsery, carding, combing, roving, spinning, &c. 

Frax Macuinery, manufacture of flax and other fibrous materials, 
both in the natural length of staple and when cut. 

Saw MILts, particulars of construction—mode of driving—power 
employed—particulars of work done—best speeds for vertical and 
circular saws—form of saw teeth—saw mills for cutting ship timbers 
—veneer saws—endless band saws. 

Woop-workinG Macnines, morticing, planing 
facing—copying machinery. 

Latues, PLANING, Bortnc, Drinuixe, aNp Siorring Macutnes, Xc., 
particulars of improvements—description of new self-acting tools— 
engineers’ tools—file and file cutting machinery. 

Rouiixne Mitts, improvements in machinery for making iron and 
steel—mode of applying power—use of steam hammers—piling of 
iron— plates—fancy sections—-arrangement and speed of rolls—length 
of bar rolled—manufacture of rolled girders. 

Steam Hammers, improvements in construction and application— 
friction hammers—air ham ners. 

Rivertine, Puncnine, ANp SueantnG Macntnes, worked by steam 
or hydraulic pressure — direct-acting and lever machines—com- 
parative strength of drilled and punched plates—rivet-making ma- 
chines. 

STAMPING AND COINING MACHINERY, particulars of improvements, Xc. 

Parer-MAKING AND Papen-CurrinG Macuines, new materials and 
results. 

PRINTING MACHINES, particulars of improvements, &c. 

Water Pumps, facts relating to the best construction, means of 
working, and application—-vetocity, of piston—construction, lift, and 
area of valves. 

Ain Pumps, facts relating to the best construction, means of 
working, and application—velocity of piston—construction, lift, and 
area of valves. 

Hypravtic Presses, facts relating to the best construction, means 
of working, «nd application—economical limit of pressure. 
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Rotary AND CENTRIFUGAL Pumps, ditto ditto ditto 
Fire Eneryes, hand and steam, ditto ditto ditto 


a AnD Stvice Cocks, worked by hand or hydraulic power, 
ito. 


Cranrs, steam cranes, hydraulic cranes, pneumatic cranes, travel- 
ling cranes. 








Lirts for raising railway wagons—hoists for warehouses—safety 
apparatus. 

Toornep Wueets, best construction and form of teeth—results of 
working—power transmitted—method of moulding—strength of 
iron and wood teeth. 

Driving Berts axp Srraps, best make and material, leather, 
gutta-percha, vulcanised india-rubber, rope, wire, chain, &c,—com- 
parative durability, and results of working—power communicated 
by certain sizes — frictional gearing, construction and driving 
power obtained—friction clutches—shafting and couplings. ; 

Dynamometers, construction, application, and results of working. 

Decrmat MEASUREMENT—application of decimal system of measure- 
ment to mechanical engineering work—drawing and construction of 
machinery, manufactures, &c.—construction of measuring instra- 
ments, gauges, &c. 

Srrencru or Mareriats, facts relating to experiments, and 
general details of the proof of girders, &c.—girders of cast and 
wrought iron, particulars of different constructions, and experiments 
on them—rolled girders—best forms and proportions of girders for 
different purposes—best mixture of metal—mixtures of wrought 
iron with cast. 

Peranimity or Tiuper of various kinds—best plans for seasoning 
and preserving timber and cordage—results of various processes— 
comparative durability of timber in different situations—experiments 
on actual strength of timber. 

Corrosion or Merats by salt and fresh water, and by the atmo- 
sphere, &c.—facts relating to corrosion, and best means of prevention 
—means of keeping ships’ bottoms clean—galvanie action, nature, 
and preventives. 

Atoys or Merats, facts relating to different alloys. 

Frierion or Vaniovs Bopres, facts relating to friction under 
ordinary cireumstauces—facts on increase of friction by reduction of 
surface in contact—friction of iron, brass, copper, tin, wood, &c 
proportion of weight to rubbing surface—best forms of journals, 
and construction of axleboxes—wood bearings—water axleboxes— 
lubrication, best materials, means of application, and results of 
practical trials—best plans for oil tests— friction breaks. 

Inon Roors, particulars of construction for different purposes 
durability in various climates and situations—comparative cost, 
weight, and durability—roofs for slips of cast iron, wrought iron, 
timber, ke.—best construction, form, and materials— details of large 
roofs, and cost. 

Vine-proor Buinpiyas, particulars of construction—most efficient 
plan—results of trials. a oie 

Cuiuxey Sracksof large size—particulars, form, mode of building, 
cheapest construction, &c.—force of draught, and temperature of 
current. 

Bricks, manufacture, durability, and strength—hollow bricks, fire 
bricks, and fire clay—perforated bricks, cost of manufacture, and 
advantages—dry clay bricks—machines for brick making—burning 
of bricks, 

Gasworks, best form, size, and material for retorts—construction 
of retort ovens—quantity and quality of gas from different coals— 
vil gas, cheapest mode of making—water gas, &c.—imprevements in 
purifiers, condensers, and gasholders—wet and dry gas meters— 
self-regulating meters—pressure of gas, gas exhauster—gas_ pipes, 
strength and durability, and construction of joints—proportionate 
diameter and length of gas mains, and velocity of the passage of gas 
xperiments on ditto, and on the friction of gas in mains, and loss 
of pressure. 

Waterworks, facts relating to waterworks—application of power, 
and economy of working—proportionate diameter and length of 
pipes—experiments on the discharge of water from pipes, «ud fric- 
tion through pipes—strengthand durability of pipes, and construction 
of joints—penetration of frost in different climates—relative advan- 
tages of stand pipes and air vessels—water meters, construction and 
working 

VeLL Sinxina, AND ArrestAn Wetts, facts relating to—-boring 
tools. construction and mode of using. 

TUNNELLING Macurnes, particulars of construction and results of 
working. 

Correr Dams ANv Pinine, facts relating to the constructicn-—cast 
iron sheet piling. 

Viens, fixed and floating, and pontoons ditto ditto 

Pie Driving Arparatvs, particulars of improvements—use of 
steam power—particulars of working—weight of ram and heght of 
fall, total number of blows required—vacuum piles—compresed air 
system—screw piles. 

Drepeina Macuines, particulars of improvements—application of 
dredging machines—power required and work done. 

Diving Betts anv Divina Dresses, facts relating to the besi con- 
struction. 

Ligurnovses, cast iron and wrought iron, ditto ditto 

Surrs, iron and wood—details of construction—lines, tonnage. cost 
per ton—water ballast. 

Mining Operations, facts relating to mining—modes of working 
and proportionate yield@—means of ventilating mines—use of venti- 
lating machinery—safety lamps—lighting mines by gas—drainage 
of mines—sinking pits—mode of raising materials ty 
winding machinery—underground conveyance—mode of breaking 
pulverising, and sifting various descriptions of ores. 

Brastine, facts relating to blasting under waterand blasting geae- 
rally—use of gun-cotton, &c.—effects produced by large and smil 
charges of powder—arrangement of charges. 

Biast FURNACE msumption of fuel in different kinds—burdea, 
make, and quality of metal—pressure of blast—horse power required 
—economy of working—improvements in manufacture of iron— 
comparative results of hot and cold-blast—increased temperature of 
blast—construction and working of hot-blast ovens—pyrometers 
—means and results of application of waste gas from close-topped 
and open-topped furnaces. 

Puppiine Furnaces, best forms and construction—worked with 
coal, charcoal, &e.—application of machinery to puddling. 

Heating Furnaces, best construction—consumption of fucl, and 
heat obtained. 

Coxvertina Furnaces, construction of furnaces—inanufacture of 
steel —case-hardening, &c.—converting materials employed. 

Saurrns’ Forces, best construction—size aud material—power o 
blast—hot blast, &c.—construction of tuyeres. 

Sarrus’ Fans and Fans generally, best construction, form of 
blades, &c.—facts relating to power employed and percentage of 
effect produced—pressure and quantity of air discharged—size and 
construction of air mains, 

Coke aAnp CHarcoat, particulars of the best mode of making, and 
construction of ovens, &e.—open coking—mixtures of coal slack 
and other materials—evaporative power of different varieties. 

Ratways, construction of permanent way—-section of rails, and 
mode of manufacture—mode of testing rails—experiments on rails, 
deflection, deterioration, and comparative durability—material and 
form of sleepers, size, and distances—irprovements in chairs, keys, 
and joint fastenings—permanent way for hot climates. 

Swirenes AND CrossinGs, particulars of improvements, and results 
of working. 

‘TT UkNTABLES, particulars of various constructions and improvements 
—engine turntables. 

SicNALs for stations and trains, and self-acting signals. 

Evectric TeLecrarns, improvements in construction and insula- 
tion—coating of wires—underground and submarine cables—mode 
of laying. 

Raiway Carriages ANp Wagons, details of construction—pro- 
portion of dead weight. 

Brakes for carriages and wagons—best construction—self-acting 
brakes—continuous hrakes. 

Burrers for carriages, &c., and station buffers— different construc- 
tions and materials. 

Covp.inGs for carriages and wagons—safety couplings. 

Spatncs for carriages, &c.—bufling, bearing, and draw springs— 
range and deflection per ton—particulars of different constructions 
and materials, and results of working. 

Ramway Wests, wrought iron, cast iron, and wood—particulars 
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of different constructions, and results of working — comparative 
expense and durability—wrought iron and steel tyres, comparative 
economy and results of working—mode of fixing tyres—manufac- 
ture of solid wrought iron wheels. 

Raipway Axtes, best description, form, material, and mode of 
manufacture. 

The communications should be written on foolseap paper, on one 
side only of each page, leaving a clear margin on the left side fur 
binding, and they should be written in the third person, The 
drawit illustrating the paper should be on a large s« 
strongly coloured, so as to be clearly visible to the meeting at tl. 
time of reading the paper; or enlarged diagrams should be adde { 
for the illustration of any particular portions ; the scale of eaci: 
drawing to be marked upon it. All communications to be address: 
to the secretary, W. P. Marshall, Esq., Newhall-street, Birmingham. 
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Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months, 

1504. CuanLes Hirrotyte Tessier, Paris, ‘‘ A new safety lock.”—A con: 
munication from Baptiste L’Hermitte, Paris. — Petition recorded 1ith Mu 
1862. 

1559. Josrrit WARD, Radford, and Joun Dewick, New Lenton, Notting 
hamshire, ** Improvements in machinery or apparatus for the manufac- 
ture of textile or looped fabries.”—Petition recorded 23rd May, 1862. 

1582. CHARLES AUGUSTE MATHIEU DURAND, Penjard, St. André de Cubza~, 
Gironde, France, ** A new kind of water-mill.”"—Petition recorded 
May, 1s62. 

1641. ALexIs Moreau and Apotrne Ernest Ragon, Bernard-street, 
Russell-square, London, “Improvements in electro-magnetic machines 
or apparatus,” 

1651. Wittiam Epwarp Newton, Chancery-lane, London, “ Improvements 
in the treatment of cloth and other textures, leather, or animal tissues, 
for the purpose of rendering them more durable and impermeable vo 
water and other fluids, and for producing from any firm fibrous texture 
such as cloth, cotton, woollen, or mixed goods, a durable artificial 
leather.”"—A communication from William Elner, w York, U.S. 

1653. WiLLIAM Epwarp Newton, Chancery-lane, London, * Lnprovements 
in the construction and operation of shot proof gun towers, and the 
working of the guns therein for sea vessels, floating harbour defences, 
forts, or land fortifications."—A communication from James Eads, 
St. Louis, Missouri, U.S.—Petitions recorded 31st May, 1862. 

1091, Epwarp Conroy, Drummond-street, Euston-square, London, “ Im 
proved machinery for cutting corks, bungs, and such like articles.’ 
Petition recorded 4th June, 862. 

1695, Ronert Ropinson, Fish-street, Hull, Yorkshire, “ Improvements in 
fire-eseapes, parts of which improvements are also applicable to oth 
purposes.” —Petition recorded Sth June, 

1725. Tuomas Liste, Hipperholme, near Halifax, Yorkshire, ‘* Improve- 
ments in the material to be employed for address-cards, visiting-cards, 
labels, railway tickets, and other similar articles, whether for printing or 
writing upon.”—Pet.tion recorded 10th June, 1862. 

1762. JouN Berwixnenam, Cork, Lreland, ‘* lmprovemer in the construe- 
tion of vessels of war, parts of which improvements are also applicat, ¢ 
to the construction of vessels for commercial and other purposes,’ 
Petition recorded 13th June, 1862. 

1778. Francois Makin LAnoa, Boulevart Mont Parnasse, Paris, *‘ An 
improved geodetic or topographic instrument intended to combine in 
one all the instruments now used in surveying.”—Petition recorded Wth 
Juw, 1s62 

17! MANsrisLe Turner, Wigston, Leicestershire, and Epwarp Tuomas 
Loseny, Wood-stveet, London, “ luprovements in small arms and 

nance, and in sights for the same, pert of which may be used tor 

distances,”—Petition recorded 17th June, 1862. 

1sv2 1AM CLARK, Quadrant-road, Highbury New Park, Islington, 
London, “ Improvements in the manufacture of that kind of vores 
known as dry go« "—Petilicn vecorded Vth June, 1802, 

Isl4. WILLIAM West Bromwich, Stafford-hire, * A new or 
improved rail for railways, and a new or improved chair or sleeper for 

aid rail.” 

DANINL ADAMSON, Newton Moor Lronworks, Newton Moor, Cheshire, 

Levi Letau, St. Petersburg, Russia, “ Improvements ia the con 
struction of steam boilers, and in apparatus connected therewith, part of 
which is applicable to ship-building.” 

1824, CHARLES OsMAN, Chryssell-road, Brixton, Surrey, “‘ Improvements in 
the manufacture of elastic or yielding surfaces for sitting, lying, or 
reclining upon, part of which improvements are applicable to other 
purposes.” 

Isz26. Groner Gray and Dayip CunntnauamM, Whiteburn, Linlithgow, N.B., 
‘Improvements in applying a new material to be ased as a substitute 
for the ‘blackening’ or other materials employed in casting or moulding 
metals.”—Petitions recorded 20th June, 1862. 

182s. FRANCOIS EUGENE SCHNEIDER and Jacos SNIDER, jun., Walpole-street, 
New Cross, Surrey, ** Improvements in the construction of breech-loadin ; 
fire-arms,” 

1830. James TayLor, Oldham, Lancashire, ‘‘ An improved ‘doffer’ 
‘stripper’ for carding engines for preparing cotton and other fibious 
substances.” 

Isu8. Freperick ToLuausex, Rue du Faubourg Montmartre, Paris, “ lu- 
provements in apparatus for preventing collisions on railways.”—A com 
munication from liercule Barbier, Rue du Faubourg Montmartre, Paris 

1840. JouN Lawson, Morris-place, Glasgow, ** Improvements in the mainu- 
facture of carpets and other piled fabrics.”— Petitions recorded 21st Jane, 
1862. 


Is42. Tuomas Witson, Birmingham, “ A new or improved dress fastening, 
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which said fastening is also applicable to the fastening of bands and bess 
in general, and to other like purposes.” 





1546, ALEXANDER Wessten, Arbroath, Forfarshire, N.B., “ Improvements 
in machinery or apparatus tor boring siate.” 

1848. Kicuany Cook, Finsbury-place South, London, “ Improvements in 
the construction of pianforte actions.”—Petitions recorded nd June, leet 

1852. TunvormiLe DesGRANDCHAMPS, Rue de Charenton, Paris, ** A new 
mechanism of distribution with motion from the rod, applicable to any 
kind of steam engine.” 

1854. WiLLIAM BAyYLiss, Monmore-green, Wolverhampton, “ An improved 
straincr for straining and tightening wire for fencing and other purposes.” 

1846. Grokan Gray, Greenwich, Kent, “ Improvements in the manufacture 
of wheels.” 

1858. Witutiam CLARK, Chancery-lane, London, ** Improvements in hervint 
and other orthopedic apparatus, and in pessaries and other instruments * 
—A communication trom Pierre Ferdinand Leplanguais, B ulevart dt. 
Martin, Paris. —VPetitions recorded 24th June, Vs) 

1860. SAMUEL Brooks, Union Mills, Manchester, and SAMURL DENvTON, 
Oldham, * Improvements in machinery for spinningyand doubling.” 

186 WittiAM ChLark, Chancery-lane, London, “ Improvements ta 
] ‘—A communication from Célestin Peltier, jun., Boulevart 
St. Martin, Paris. 

1866. CunisTiAN CoLLert Steenstrur, Horten, Norway, “ An imprevel 
economical can or vessel for containing and delivering lubricat.uy o¢ 
other fluids.” 

Is70. JusTin Davin, Rue St. Fiacre, Paris, “ An improved dynamometer for 
ascertaining the relative strength and elasticity of various kiads of 

hreaas and ropes.” 

WituiamM CLARK, Chancery-lane, London, “ Improvements in appa 
ratus for raising the nap on cloth and other fabrics.”—A communic dion 
from Jules Stautsins Manchon, Boulevart St. Martin, Paris. —/etitwas 1 
orded 27th June 2. 

184. Gronek Prrenson, Brompton-square, London, “ Improvements in 
ipparatus for ascertaining the quantity and strength of spirits or other 
jroducts obtained by the process of distillation."—A communicate 
fom Theodor Steinberg, Oseenovoy Koost, near Saratof, Russia, 

1s7t, Joun Parkes, London-strect, Paddington, London, “ laaprovements 
ingas lanterns,”—TJ’elitions recorded 26th June, 1862, 
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Inveation Protected for Six Months by the Deposit of a Compleie 
Specification. 

1804. Mane Antoine FRANCOIS MenNons, Rue du Mont Thabor, Paris, 
“Inproved means for the prevention and reduction of synovial end 
othe swellings or tumours in the limbs of horses.”—A conmuunication 
fromLouis Kupert Wachter, Versailles, France,—Deposited wud recorued 
28th Lune, 1862. 





tum, 
1881. Fo “ ALEXANDER ANDERSON,” read “ ALEXANDER ANDERSON BLACK 
Siri,’ 





Pateits on which the Stamp Duty of £50 has been Paid. 


NESERWANJEE ARDASEER, Bombay, East Indies. —Dated Ist July, 





1 

1572. Epws Arcugr Woop, Victoria-terrace, Notting-hill, and Martin 
Dapp Rovers, Bromley, Middlesex.—Dated Ist July, 1859. 

1647. WiLLAm Epwarp Newton, Chancery-lane, London,.—A communica- 
tion.—Daed 11th July, 1859. 

a Josert Simon, Passage des Petites Ecuries, Paris.—Dated 4th July, 
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Juty 11, 1862. 








1004, CHARLES HAGAN, Tower of London, London. — Dated 6th July, 1859. 

1627. Davip Maturws, Eshald Well Brewery, Oulton, near Leeds, York- 
shire.— Dated Sth July, 1859. 

= WitutaAmM Horatio Harrienp, Fenchurch-street, London.—Dated 8th 
July, 1859 

1630. Henry BrinsmeaD and JeremMiAn LAWKENCE, Ipswich, Suffolk.— 
Dated 8th July, 1859. 

1639, CHARLES ILIrre, Birmingham,.-—Dated 9th July, 1859. 

1695. WitiiamM Horatio HArriELp, Feuchurch- street, ‘London.—Dated 18th 
July, 1559. 

1726, WiLLiAM Horatio Harrig.p, Fenchurch-street, London.—Dated 23rd 
July, 1859. eammece 

Patents on which the Stamp Duty of £100 has been paid. 

1499. Rovert Muckext, Salford, Lancashire.—Dated 3rd July, 1855. 

1502. Tucnarp TipMarsu, Foxley House, Foxley-road, Camberwell New- 
road.— Dated 4th July, 1855. 


Notices to Proceed. 


602. Joun Prppinerox, Gracechurch-street, London, “An improved ma- 
chine for shelling or husking all kinds of grain.”—A communication 
from Melchior Nolden, Frankfort-ou-the-Maine. 

414. Hakny Wuitesipk Cook, Manchester, “An improved mode of, and 
apparatus for, propelling carri and vehicles by means of electricity.” 
— Petitions recorded 25th February, 1362. 

523. Tuomas Kine and Roser VarviLi, Liverpool, ‘‘ Improvements in 
apparatus for controlling the flow of fluids for flushing water closets,” 
624, Joun Ciiry, Imperial Potteries, nbeth, Surrey, ‘‘ Improvements in 
glazing stone-ware, red clay-ware, porcelain, and other kinds of earthen- 

ware.” 

525, WILLIAM Minter, Upper Stamford-street, “Tm- 
provements in the manufacture of suys 

526. CHARLES Lovuts KNoLL, Toitenham-court-road, 
ments in pianofortes.” 

6:0. Joun Mepnurst, Lower Queen-street, Rotherhithe, Surrey, ‘ Im- 
provements in apparatus for reefing and furling the topsails, courses, and 
other square sails of vessels.”—Petitions recorded 26th February, 1862. 

532. Gruorex Torr, Buck’s-row, Whitechapel, London, ‘* Improvements in, 
and an improved apparatus for, manufacturing and reburning animal 
charcoal,” 

O36. WILLIAM Siti, Salisbury-street, London, “ Improvements in the 
method of making cigarettes, and in the apparatus and materials to be 
employed therein.”"—A communication from Lemaire-Daimé, Andresy, 
France. 

OAL, Joun Rowert Forster, Winsley-street, Oxford-street, 
provements in the manufacture of bullion-fringe or cord.” 

642. WiLLIAM Stuart Woop, Larchfield Foundry, Leeds, Yorkshire, * Im- 
provements in valves for regulating the flow of steam, water, or other 
Huids, and in means or apparatus for working or actuating them direct 
from the governor, or when worked by expansion cams in connection 
therewith.” —Pititions recorded 27th February, 1862. 

516. ALEXANDER WoopLANDS MAKINSON, Westminster, and 
Forukraitt Baruo, Birmingham, ‘* Improvements in locomotive en- 
pines. 

547, Joun Creoruas Ratiire, Coventry, Warwic kshire, “ Tmprovements in 
the covers or bindings for books and blotting cases.” 

548, GeORGE McKenzit, WILLIAM FULLARTON MURRAY, and JouNn HAMILTON, 

USEOW, Lanarkshire, N “Improvements in machinery or apparatus 
for the manufacture of bobbins or holders for textile materials.” 

51, Richard ArcuibaLy Brooman, Fleet-street, London, ‘ Improvements 
in the manufacture of huts and bonnets.”"—A communication from Messrs. 
Louis Pierre Quenot and Henri Joseph Lebargy, Paris. —Petitions recorded 
28th Fe bruary, 1862, 

657. Martukw Dopp, Redburn Ironworks, Hamsterley, Durham, ‘ Im- 
provements in machinery for moulding, forming, or Shap sing articles of 
iron or other malleable metals, and for shearing or cutting such metals.’ 

"tition recorded Ist Maveh, i862. 

652, WILLIAM Conisnee, Herbert’s-buildings, Waterloo-road, Southwark, 
Surrey, “Improvements in colour printing machines for letter-press or 
block printing. ”"— Petition recorded rd Mareh, 1862. 

58%. Joun Gaens, Middles . Yorkshire, “ A material or sand for the 
formation of moulds for casting iron, and for other like purposes.” 

Ss, Joun THOMAS Savru, Lee, Kent,‘ An improved sight for fire-arms, 
applicable also as an apparatus for measuring angles.” 

59). ANGELO JAMES SrpLEy, Reyent-street, London, “ Improvements in 
metallic bedsteads, sofa-bedsteads, and folding chairs or seats.” 

O02, Gerona HALLEN CortamM and Henry Richarp Corram, St. Paneras 
Ironworks, Old St. Panecras-road, London, * Improvements in horticul- 
tural buildings and other structures.” 

504. Groner Fetter Guy, Bury St. Edmands, Suffolk, “‘ Improvements in 
electro-magnetic motive power engines.”— Petitions recorded Ath Mareh, 
1862. 

597. JouN SOMERVELL and Ronerr MiLLer Somravetn, Netherfield, West- 
moreland, and Marivs Bianc, Birmingham, ** Certain improvements in 
the manufacture of boots and shoes.” 

601, Epwarp Paktinetox, Heap Bridge, Lancaster, ‘Certain improve- 
ments in the method of cle: ising and preparing rags or other materials 
used in the manufacture of paper, and in machivery or apparatus con- 
nected therewith."— Petitions recorded Sth March, 1862. 

616, RicnarD ResteLL, Croydon, Surrey, “Improvements in apparatuses 
for connecting and disconnecting carriages and engines on railways, as 
also signal lines between guard and driver.”— Petition recorded 7th March, 
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628 rf IERRE Joserii Guyet, Paris, “ Improvements in water meters.”— 
Petition recorded 8th March, Ist. 

642. Winniam Spence, Chancery-lane, London, 
jectiles."—A communication from Tra Wells’ Shaler, Brooklyn, 
County, New York, 

643. Wittiam Joun cemneen: Millbank-street, Westminster, “ An improved 
solution or preparation to be used with Portland and other cements 
for the erenen ‘tion of artificial stone, or for building purposes.” 

G15, WILMAM SAMUEL Noswortiy, Coleman-street, London, 
ments in upright and horizontal pianofortes,” 

646, ANDREW Barcbay, Kilmarnock, Ayrshire, N.B., “Improvements in 
traction engines, and in apparatus for indicating the pressure of steam.” 
Petitions recorded With March, 1802. 

690, SEVERIN VIRGILE BONNETERRE, CHARLES THEODORE Exuarp, and JULES 
FERDINAND Monti, Rue de Malte, Paris, ‘* An improved apparatus for 

lating the pressure of steam in steam boilers, and the combustion in 
their furnaces.” — Petition recorded 13th March, 1862. 

748, Thomas WALLER, Conduit-street West, London, “ Improvements in 
breech-loading fire-arms.”—A communieation from ogg Tyler, 
Stephen Wood, Egerton M and John Wilkinson, New York, U.S. 

Tit. Thomas MYEKS, Brighton, Sussex, “ Improvements in sine for 
measuring water, gas, or other fluids,"—J’etuions recorded 17th March, 
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S18, BENJAMIN FLEET, East-street, Walworth, Surrey, “ Tnprovements in 
apparatus for manufacturing and bottling soda water.” 

EpMuND Morewoop, Stratford, Essex, and ANprEw Wuytock, Little 
St. Andrew-street, St. Martin’s-lane, London, ‘* improvements in the 
process of coating metals, and in the apparatus employed.”—Petitions 
recorded Mth March, 1862. 

$25. Epmunp Monkrwoop, Stratford, Essex, and ANpreEw Wuyrock, Little 
St. Andrew-street, St. Martin’s-lane, London, ‘ Improvements in the 
manufacture or shaping of iron or other material.”"—Petition recorded 
25th Mareh, 162. 

820, Leo pr LA Pryrovse, 








Panton-square, London, ‘* Improvements in the 
preservation of animal substances.”—Petition recorded 26th March, 162. 
800, LEONCE BERNARD ScuMoLie, Upper Jobn-street, Golden-square, London, 
** Improvements in the construction of crinolines or steel skirts."—Pe ‘ition 

recorded Bist March, 1802. 

113. Henry Sairn, Teesdale Ironworks, Stockton-on-Tees, Durham, “ In 
provements in apparatus used when casting iron or other meta.”"— 
Petition recorded ist April, 1862. 

959. Grokak Mouton, M: inchester, “Twprovements in pentagraph nn 
chines used for tracing or engraving rollers or cylinders employed in 

i feoes and other surface —Petit recorded 4th April, Isc? 

K FRLL and WILLIAM HAYNE yiton, Lancashire, ** Impreve- 

ments in machin or apparatus to be used in the manufacture of 

"—Petition recorded Vth April, 1862. 

ALEXANDER Pankes, Liverpool-street, Birmingham, “ Improvenynts 
in the manufacture of rollers for surface printing and embossing.’ 

1149. ALEXANDER PAkkes, Liverpool-street, Birmingham, * Improvenents 
in surface condensers,”"— Petitions recorded 19th April, 1s62. 

: JAMES OXLEY, Frome, Somersetshire, ** Improvements in appeatus 
for facilitating the processes of eg | and sparging in breweries and 
distilleries,”— Petition recorded 0h Maw, 1862. 

l4p0), GrORGEK HASELTINE, Fleet-street, London, ‘ Improv a 2 
—A communication from Sidney Sweet, Dansville, New York, U.S.— 
Petition recorded 16th May, 1862. 

1004. Hexry SAuNDERS and Joun HeNky Mines, Birmingham, * Inprove- 
ments in the manufacture of Venetian blinds, and other windov blinds, 
and in apparatus for raising and lowering the same "— Petition recorded 
usth May, 1862. 

1611, Joux Hiest, jun., Dobeross, Saddle worth, and Josrrn Woon Birkby, 
Huddersfield, Yorkshire, “Improvements in stereoscopic apparatus,” 
Petition ricor ded 29th May, 1862. 

1651. WittiaAM Epwarp Newton, Chancery-lane, London, “ Impovements 
in the treatment of cloth and ‘other textures, leather, or aninal tissues, 
for the purpose of rendering them more durable and impemeable to 
water and other fluids, and for producing from any firm fibraas texture, 
such as cloth, cotton, woollen, or mixed goods, a durabe artificial 
leather,’ 






























’—A communication from William Elmer, New York U.S 





London, “ Improve- ; : 
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1653 3. Wis Epwakp Ngwron, Chancery-lane, London, ‘‘ Improvements 
in the construction and operation of shot-proof gun towers, and the 
working of the guns therein for sea vessels, floating harbour defences, 
forts, or land fortifications.”—A communication from James Eads, St. 
Louis, Missouri, U.S.— Petitions recorded 31st May, 1862. 

oe. AxtoINE Joseru Sax, Paris, “‘ Improvements in kettle, big, or other 


drum 

1663. JOsErn Wuitwortu, Manchester, ‘‘ Improvements in shells.”—Petitions 
recorded 2nd June, 1862. 

1731. Joun Atison, Brightlands, Reigate, Surrey, “ Improvements in 
harrows, and in the apparatus for steering or guiding of such and other 
agricultural implements.”—Petition recorded 10th June, 1862. 

1798. Joun Henry Jounson, Lincoln’s-inn-fields, London, ** Improvements 
in projectiles."—A ion from B Berkley Hotchkiss, 
New York.—Petition recorded 18th June, 1862. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 








List of Specifications published daring the Week e:iding 

5th July, 1862. 

2961, 3d. ; 2962, 3d. ; 2063, 3d. ; 2064, 6d. ; 2965 

2969, 10d. ; 2970, 3d. ; 2971, 5d. 

» i, 1d. 5 297 6, 6d. ; 2977, 1s. 6d. ; ¢ 
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ms will be forwarded by Mr, Bennet Woodcroft, Grea 
Seal Patent Oflice, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 
by post-office order, made able to him at the Post-office, High Holborn, 
to Mr. Bennet Woodcroft, Gr Seal Patent Office. 
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APSTRACTS OF SPECIFICATIONS. 


The following descriptions are made jrom Abstructs prepared expressly for 
Tuk Exoiwuen, at the opice of her Majesty’: 8 Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Includ‘ng Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
3221. A. V. Newton, Chancery-lane, London, ** Reducing the sriction and 
wear of slide valves of steam enyines."—A communication.—Dated 24th 
December, Weo1. 

This invention ccnsists in combining the slide valve of a steam engine 
with a well known arrangement of mechanism termed the “parallel 
motion,” from which it results that the valve is sustained by such mechan- 
ism soas to prevent it from being pressed to its seat with a force due to the 
pressure of the steam, while at the same time it permits the valve to slide 
back and forth in the required plane, thus greatiy reducing the friction and 
the wear of the surfaces of the valve and valve seat. The invention also 
consists in cmmbining with the slide valve and mechanivm known as the 
* parallel metion ” a spring, or the equivalent therefor, which will yield to 
the pressure of the steam on the valve, and thereby ensure the contact of 
the face of the valve with its seat, notwithstanding there may be inaccura- 
cies in the pirallel motion, and that the parts may wear away and change 
the adjustwents. And the invention further consists in combining with 
the frame in which the parallel motion mechanism is mounted (and which 
is containec in the steam chest) a lifting mechanism extending to the out- 
side of the steam chest, by means of which the valve be lifted entirely 
clear of itsseat, to prevent the wear of the parts during the working of the 
engine after the steam has been shut off. 

3234. J. Sirrueerp, Manchester, “ Apparatus for cleansing stcam boil rs."— 
Dated 26th December, 1861, 

In orde* to collect, carry off, and discharge the sludge, sediment, and 
scum contained in and formed upon the surface of the water in steam 
boilers, particularly during ebullition, the patentee employs one or more 
floating receivers made buoyant by air tight chambers, balance weights, or 
other suituble means, to render them movable. The said floating receivers 
are adjusted to any given distance below the surface of the water, as may be 
found desirable, and are connected to the water pipe or pipes by tubes 
within each other, similar to a telescope, or by jointing one tube so that 
it ean work in or over another tube, in order that the receivers ms Ly use or 
fall with the surface of the water, as it varies in height or depth, the 
collected refuse ;being discharged from the receivers and waste pipe or 
pipes by taps, valves, or other suitable means, In order to expel from the 
boiler such sludge, sediment, or other matter that may fall to the bottom 
part of tie shell or framework of the boiler, he employs one or more vertical 
or other shaped pipe or pipes, fitted with a rose, perforated disc, or conical 
mouth diece ; these pipes or under sludge extractors are connected to the 
main waste pipe. The whole area of the openings into the said main or 
chief waste pipe is to equal, but not exceed, the area of the said main or 
chief waste pipe. 

R. NeKpuaM, Dukinfield, Chester, “‘ Apparatus for cleansing steam 
bo fers and lubric:ting the pistons of steam engines, and Jor an improved 
stam tap."— Dated 26th December, 1861. 

This invention consists, First, in an improved mode of removing the 
scum from steam boilers. In the interior of the boiler the patentee places 
a pipe extending longitudinally from end to end, and connected at one end 
to a vertical pipe communicating with a cock or valve on the outside. The 
said bngitudinal pipe is placed at the bottom of the interior of the boiler, 
or atsome distance above it, and has connected to its top a number of 
verteal pipes, cach opening in the shape of a funnel at the level of the 
water. The said funnels face the front or tiring end of the boiler, so that the 
scun shall of necessity enter them in consequence of the heat at the front 
end of the boiler causing the flow of water towards the back. The scum, 
after entering the funnels, passes through the longitudinal and vertical 
pipes to the cock or valve on the outside, which is opened when required 
tolet off the scum. Secondly, in an improved tallow cup or lubricator for 
lwricating the pistons of steam engines. At the bottom of the cup over 
the opening leading to the eylinder he places a ball-clack, heid to a spindle 



































which extends through the top of the cup, and is kept tight by suitable | 


jacking. The said spindle has upon ita serew working ina nut, so that 

the ball may be able to rise to different heights, according to the quantity 

ef tallow reguired to be delivered. ‘Ihe steam in the cylinder above the 
piston acts upon the ball, and raises it from its seating, and thus allows 
the lubricating matter to pass to the piston only at the proper time. 

Thirdly, in an improved steam trap for steam pipes, steam cylinders, tape 

legs, or other similar purposes. The vessel for receiving the condensed 

water is suspended at one end by a socket or ball valve through which the 
water passes, and has at the bottem of the other end an exit or equili- 
brium valve for the eseape of the water when the valve comes in contact 
with any fixed object. The vessel is weighted and balanced so that it may 
receive a certain quantity of water without ch 8 position, but when 

a larger quantity has entered the weight is overbalanced, and the exit end 

falls down, so as to cause the exit valve to come in contact with a fixed 

object, and thereby open it to allow the free escape of the water, 

3239. T. Sitver, Philadelphia, U.S,“ Apporatus for governing or regulating 

the speed if steam and other engines." — Dated 27th Decemler, 1861. 

This invention consists in taking advar of pneumatic resistance to 
the motion of mechanical apparatus of various forms and arrangements, in 
which the reacting force or power may either be a spring or suspended 
weight, and also the accumulation of pneumatic force as a power operating 
against a reacting spring or counter weight. The first arrangement refers 
to rotary apparatus or instruments, and the second to the accumulation of 
force within closed vessels, 

3244. W. E. Newton, © 
munieation.—Dated 2 1. 

The steam generator is constructed on the principle of injecting a small 
quantity of water on to a heated metallic surface, thereby flashing it into 
steam.— Not proceeded with. 

8246. R. A. BRoomMan, Fleet-street, London, “ Improvements in steam genera- 
tors, and in Jire-bars employed therein.” —A communication.—Dated 27th 
December, 1861. 

This inv ention has reference toa previous patent dated Sth November, 
1861 (No, 2778), and consists, First, ina new form of joint for closing the 
aperture made in the fire-box for connecting the water vessel in the fire-box 
with the water and steam spaces in the boiler, The Second improvement 
consists in carrying the pipes and the joints, whereby communication is 
effected between the said water vessel and the boiler proper, outside of the 
fire-box, and in providing plugs which admit of removal for allowing the 
insertion of tools for cleansing the interior of the water vessel. The Third 
improvement consists in an arrangement of fire-bars in steam boiler 
furnaces. ‘Ihe joint consists of a plate or tube with double flanges. The 
plate or length of the tube occupies the space between the fire-box and the 
outer skin ; one of the flanges is rivetted to the fire-box, and the other 
flange to the skin. The water vessel is connected to the outer flange, and 
is independent of the fire-box, with the sides of which it does not come in 





























ancery-laie ‘Steam generators.”—A com- 

















contact, and, as before stated, the connecting joints to the boiler proper are 
all made outside of the fire-box. The fire-bars are composed of fixed and 
movable bars, the ends of which overlap. The overlapping ends are 
supported upon one cross bar. The other ends of the movable bars are held 
upon another support, which is connected by plates to the cross bar in such 
manner that they may be made to pivot around the cross bar ; the pivotting 
is effected by means of levers united to a vertical rod under control of the 
attendant. Furnace bars arranged as before described have the advantage 
of exposing along their whole length spaces for the admission of air 
between them, while the movable part allows of the discharge from the fire 
of the clinkers and other residue when required, 


Cxiass 2.—-TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, FC. 

3222. T. E. Vickers, Shejlield, ‘* Improvements in the wheels of railway engines 
and carriages, and in the machinery or item to be used in 
making the same.”—Dated 24th December, 1861 

This invention relates, First, to a novel mode of constructing railway 
engine and carriage wheels of cast steel. And, Secondly, to an improved 
machine or apparatus for producing the moulds in which the wheels are to 
be cast. The First part of the invention consists in casting the wheels in 
steel, and of a disc form, of a peculiar character. The nave and rim or 
tyre of the wheel, together with the disc which connects these parts together 
in the place of spokes, are all cast in one piece, so that there will be no 
danger of the rim or tyre becoming loose or coming off. Cast iron dise 
wheels have been heretofore made, and sometimes for the purpose of 
strengthening them they have been cast with radial corrugations extending 
from the nave outwards towards the rim. Disc wheels of cast steel have also 
been cast with corrugations concentric with the nave and rims or tyre, or 
nearly so, in order to compensate for the unequal contraction of the metal 
when cooling after being cast. Each of these systems is, however, open to 
serious objections, which the patentee proposes to obviate by constructing 
his dise wheels with double corrugations so combined as to cross each other. By 
this means he obtains all the advantages resulting from the use of both the 
systems of corrugations heretofore used, and he thereby avoids the objections 
above mentioned. The improved form of disc wheel must be cast in a fire- 
proof mould, that is to say, in a mould lined with fire-proof material, as 
described in a specification of a patent granted to Ewald Riepe, and bearing 
date July 9th, 1853 (No. 1637). The mould may be made from a wooden 
pattern, or by means of the apparatus which forms the subject of the second 
part of thisinvention. In order to mould the wheel, templates of suitable 
form to produce the nave and rim or tyre are fixed on a horizontal arm, 
mounted on a central spindle which is fixed in the middle of the flask or 
moulding frame. The disc, or that part of the wheel between the nave and 
rim or tyre, is formed of movable templates, which are connected to the 
horizontal arm, but are attached to levers or rods, whereby the movable 
parts may beraised and lowered, or otherwise moved, in such a manner on 
the arm that, when the latter is moved round on its centre spindle, the said 
movable templates may make in the moulding substance the desired eleva- 
tion and depressions to produce the double corrugations required. The rais- 
ing and lowering of the movable templates is effected by causing the inner 
euds of their actuating levers or arms to pass over cams secured to the 
central shaft ; it will therefore be understood that, as the horizontal arm is 
drawn round on its central spindle, the fixed templates will form those 
parts of the mould which will produce the rim or tyre and nave, and the 
movable templates will form the disc part of the wheel with double corruga- 
tions. 

227. G. H. Birkpeck, Southampton-buildings, Chancery-lane, London, “* The 
arrangement of traction and connecting apparatus sor railway carriages 
and trains.” A communication.—D :ted 2th December, 1361. 

This invention cannot be described without reference to the drawings. 
3240. W. Turner and J. W. Gibson, Dublin, ** Rolling bridges." —Dated 27th 

December, 1861. 

In carry ont this invention the patentees construct the platform or 
roadway by combining two or more trussed girders, by preference of wrought 
iron, and of wrought or‘cast iron combined, although they may be constructed 
of wood and iron plated. The underside of the girders form longitudinal 
rails which run upon bearing roliers, erected upon a centre pier or quay 
wall about the middle of the length of the bridge, or on the tail pit-side of 
the opening spanned by the bridge. They mount the bearing wheels— 
whether there be two, three, or more of them in the width of the bridge— 
on a pier or other suitable foundation, in such position as to be about the 
centre of the length of the bridge, or rather nearer to the overhanging or 
forward end of the platform, and by means of longitudinal bearing rails of 
suitable section fixed to the under side of the platform, at such an angle 
or inclination as shall best suit the particular application or the dimensions 
of the bridge. These rails support the overhanging end of the bridge, while 
a back (or there may be more than one) is fixed parallel with the bearing 
rails, and at the same angle or inclination. For the purpose of opening and 
closing the bringe, or moving the platform backward and forward, a pinion 
mounted upon a horizontal shaft is made to take into the rack, and motion 
communicated to the horizontal pinion shaft by any of the ordinary wheel 
gearing or arrangements used for such purpose, so that the bridge may be 
ea from any convenient position. 

3252. J. P. Dormay, J. S. AIKENHEAD, and T. Jounson, Wandsworth, Surrey, 
“ ahs Jor sailing or rowing. "Dated 30th Dece mber, 1861. 

This invention has for its object improvements iu the mode of attaching 
or jointing the planking or skin of a sailing or rowing | boat, such improved 
miode being styled by the pateutees “ flush clinchwork,” with bent timbers or 
ribs formed, by preference, in one length or piece from gunwale to gunwale, 
so as to obtain great strength, combined with extreme'lightness and neatness. 
For this purpose, instead of the edges of the planks being put together 
square, and then caulked, as hitherto practised in building ‘‘ carvel” boats, 
each edge of each plank, according to these improvements, is bevelled and 
fitted together, then nailed and clinched at certain intervals, a washer being 
placed by preference over the point of each nail before clinching it, by which 
means uot only a flush or smooth skin is obtained to the boat, but great 
strength, secure joints without caulking, lightness, less resistance in passing 
through the water, and more correct outline is obtained than by the 
methous in use for this purpose. And, in the application of these improve- 
ments to boats of light construction, great advantages are derived owing to 
the facility with which they can be repaired. They prefer to heat or steam 
the planks in order to shape or form them to the outline of the boat when 
applying them thereto. 

253. J. Epwarps, Aldermanbury, London, “ Perinanent way of railicays.”— 
Dated 301k December, 1861. 

This invention consists in making railway chairs with an opening suffi- 
cientiy wide to take the head of the rail, The inventor then takes a filling 
piece which fills up the channel of the rail; these filling pieces are placed 
in the channels of the rail, and the rail is then dropped into the opening 
in the chair, and is held fast with or without wedging. These chairs are 
made either of cast or wrought iron. The invention consists also in making 
suitable projections on the sides of the rails, which projections fill up the 
opening in the chair, it being only necessary to drop the said rail into the 
chair, and it is held fast with or without wedging. Also in placing a cushion 
of gutta- pere ha, india-rubber, cork, or any other suitable material, in the 
bottom of the chair, so that the concussion is broken while a train is pass- 
ing, and the bottom of the rail prevented from being injured. Also in 
making the spike or hold holes in railway chairs obliquely, instead of perpen- 
dicular, as at present. —Not proceeded with. 
3261. A. Macnair, Southampton-luildings, 

boxes for carriages.”—A communication.—Dated 31st December, 1861. 

According to this invention the journal of the axle is formed and shaped 
in the ordinary manner, but instead of the usual bearing made of brass or 
other metal, a strong hoop of iron, steel, or other suitable metal, is made ; 
this hoop is turned or bored in the inside so that the journal exactly fits 
into the shape in which the hoop is bored. This hoop is four or tive times 
in its inside aix umeter greater than the external diameter of the journal ; or 
it may be made of other proportions if desired. The hoop is carried by and 
connected to the inside of the axle-box by a metal wheel of suitable size, also 
turned on its outside to the same shape and lergth as the shape and length 
of the journal, and this metal wheel revolves frzely on a pin of steel or other 
metal of suitable strength securely fixed in the axle-box. The axle-box is 
fixe | and adapted to the springs of the carriage in any known manner, and 
it slides freely in the **horn plates” by the grooves formed on its outside. 
The journal is kept steady in the axle-box by means of guides formed on the 
inside end of the bex, which act as guides to the axle.—Not proceeded with, 

















is ¢ 

















Chancery-lane, London, ** Axle- 
1 





—— 


Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

$223. E. B. Sampson, Stroud, Gloucestershir’, *‘ Apparatus jor drving wool, 
e.”"—Dated 2th December, 1861, 

For the purposes of this invention a rotating vessel or chamber is 
employed, of a cylindrical form, though she shape may be varied. The 
rotating vessel or chamber has two ends cr covers, through the centres of 
which the axes of an internal heating chamber or vessel pass. The ends 
or covers above mentioned are formed with holes or openings to allow steam 
or vapour from the wool or other fibres or substances (such as feathers and 
seeds) within the vessel or chamber to pass away freely ; and it is also pre- 
ferred that holes or passages should be formed for the same purpose in the 
revolving chamber or vessel. It is desirable that, after provision has been 
made forjthe free passage away of steam or vapour, the rotating vessel 
should be as close as may be to retain the heat therein. In order to intro- 























Jury 11, 1862. 


THE ENGINEER. 


31 








duce and remove the cool or other substances into and from the revolving 
chamber or vessel part of the periphery is made to open. Within the 
revolving vessel or chamber there are rows of projecting teeth, radiating 
to the centre, or other provision is made in order that the wool or 
other substances may not slip towards the lowest part of the vessel or 
ber as it revolves on its horizontal axis. The internal central vessel 
is preferred to be cylindrical, and heated with steam, though this form is 
not essential ; the mode of applying heat may be varied ; it is desirable 
that this internal vessel should revolve so as to ensure that the wool or 
other substance, when it falls on to the heating vessel, shall slide therefrom 
on to the lower part of the rotatory vessel or chamber. If desired, the 
rotating vessel or chamber may be made of such form and construction as 
to admit of its being heated, and thus, by its heat, also contribute to the 
drying of the wool or other substance. By these arrangements the wool or 
other fibre within the vessel or chamber will be continually raised up to 
the highest position, and then allowed to descend to the lowest position 
through the heated at e of the chamber, and in contact with the 
heated surface. 
3233. N. A. Bursier, Lyons, “ Manufacture of lace.”—Dated 26th December, 
1861. 

This invention consists in the production of a certain description of lace 
which the inventor calls Bandanah lace. This lace is manufactured upon 
ordinary lace looms, the peculiarity of it being that it is almost entirely, if 
not entirely, composed of spun silk of such a description as will best receive 
colours, the brightness of which almost assimilates this material to ordinary 
silk.—Not proceeded with. 

3238. = Hawksworth, Oldham, “‘ Carding engines.”—Dated 27th December, 
1861. 





This invention consists in an improved apparatus for stripping the fleece 
off the doffer of a carding engine. The stripping comb is made of several 
pieces screwed or otherwise fixed to a back or stock, made of hollow sheet 
metal of a semicircular shape, in order to combine strength with lightness. 
The comb and stock are guided up and down by rods working in fixed bear- 
ings, and they are put in motion by a crank, eccentric or cam, the side 
links from which are connected to the trunnions on which the comb swivels, 
so that the teeth of the comb in the down stroke are sufficiently near the 
doffer to strip off the fleece, but in the upstroke they are moved slightly 
from the doffer, and thus clear the wires. 

3249. E. Lorp, Todmorden, Yorkshire, “* Machinery for preparing cotton, 
de.” — Dated 27th December, 1861. 

This invention is applicable to the feeding apparatus of openers, blowers, 
scutchers, carding engines, and other machines employed in cleaning or 
otherwise preparing cotton and other fibrous substances that are supplied 
with a fleece or web of fibrous substances, and it consists in supporting the 
feeding trough or concave plate over which the fleece of fibres passes on a 
centre ; this trough or plate is either made in one piece, as heretofore cus- 
tomary, or it is divided lengthwise into any convenient number of parts, 
and the entire trough, or each separate part, is acted upon by a weight or 
spring, the object of these weights or springs being to press the fibres 
between the trough or plate and the feed roller, so as to prevent the fibres 
being drawn forward unevenly by the beater or licker-in, or other revolving 
drum or roller acting upon them. The feeding trough or plate, or the 
divisions of which it is composed, may also be pressed against the feed roller 
by weights or springs without vibrating on a centre. The variations in the 
quantity of fibrous substances fed to the machine produce a variation in the 
distance between the trough or plate, or of the various divisions forming 
the trough or plate and the feed roller, and these changes in the position of 
the trough or plate, acting on the levers described in the specification of 
letters patent, granted to the present patentee on the 13th February, 1849, 
No. 12,476, produce the variations in the position of the cone strap described 
in the said specification, and thus increase or diminish the quantity of 
fibrous substances supplied to the machine. 

3260. W. ToneuR, Brixton, Surrey, “ Manufacture of certain descriptions of 
woven, looped, and bobbin net fabrics.” —Dated 31st December, 1861. 

The First part of this invention consists in the application of certain 
fibrous materials to the manufacture of woven fabrics, known as “ plain,” 
** twilled,” “ribbed,” “ corded,” ‘‘fancy,” ‘‘damask,” ‘“ jacquard,” 
“terry pile,” “cut pile,” and ‘raised pile” woven fabrics ; also to those 
textile fabrics known as ‘‘ looped” warp, traverse warp, knitted and bobbin 
net or twist lace fabrics. The fibrous materials which the patentee employs 
for these purposes, according to this part of his invention, consists of the 
fibres taken or obtained from the stalks or stems of the Pederia Fetida, 
order Convolvulacee, or creeping or climbing plant growing in Assam and 
other parts of Eastern Asia; the Marsdenia Tenacissima, order Ascelpia- 
dacee, the fibre from which is known as Jettee fibre: the Calotropis gigantea, 
order Asclepiadacee, a plant growing in all parts of the East Indian Penin- 
sula, the fibre from which is known as the Mudar or Yereum fibre, and the 
Beaumontia Glandiflora, a tropical plant of the order Apocynacee. For 
the purpose of carrying out the invention the fibres must be prepared and 
spun into yarns either alone or in combination with other fibrous materials. 
The Second part of the invention consists in the application to the manu- 
facture of woven fabrics known as “‘ gauzes” of the fibres taken from the 
pods and surrounding the seeds of the following plants, namely, the Ca/lo- 
tropis gigantea, order Ascelpiadaee, a plant growing in all parts of the East 
Indian Peninsula ; also the Stephanotus Floribunda, a plant growing in all 
parts of the East Indian Peninsula; also the Stephanotus Floribunda, a 
tropical plant of the order Ascelpiadacer ; also the Doora fibre, from 
Goozerat and other parts of India; also the Beaumontia Grundijlora, a 
tropical plant of the order Apocunacee. The Third part of the invention 
consists in crossing the warp threads in the manner known as *‘ cross 
weaving” when manufacturing woven fabrics known as “ gauzes,” in 
the manner and from the materials described in the Second part of the 
invention. 

3262. W. TonavE,' Brixton, Surrey, “* Umbrellas and parasols.”—Dated 31st 
December, 1861. 

This invention consists in the application to the purposes of covering 
umbrellas and parasols of fabrics woven entirely or in part from the fibres 
obtained from the stalks or stems of one or all of the following plants, 
namely, the Bekmeria Nirea, Behmeria Puya, and other slightly different 
varieties of the species Buhmeria, order Urticacew, the fibres of which are 
indiscriminately known as China grass and Rhea jibre, the plants growing in 
India, Assam, and other parts of Eastern Asia ; also in the application to 
the purposes of covering umbrellas and parasols of fabrics woven entirely 
or in part from the fibres obtained from the stalks or stems of any or all of 
the following plants, namely, the Urtica Hetcrophilla, or the Neilgherry 
Nettle, of the order Urticacew, and the Pederia Futida, order Convolvulaceo, 
and the Morsdenia Tenacissima, order Ascelperdacee (native name Jettee 
Jibre), creeping or climbing plants growing in Assam and other parts of 
Eastern Asia and the Eastern Archipelago; also the Calotropis gigantea, 
order Asclepiadacee, growing in various parts of the Indian Peninsula, the 
fibre from which is known as the Mudar or Yercum sibre ; also of the Beau- 
montia Grandijlora, a tropical plant of the order Apocynace. 








CLass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
3242. T. Bricut, Old Foundry, Carmarthen, “Machinery for cu ting hay, 
straw, de.” —Dated 27th December, 1861. 

This invention consists, First, in supporting the top or rising part of the 
mouthpiece of chaff-cutting machines, and other machines of the like nature, 
with radius bars which guide it in its upward and downward motion, and 
which also form the bearing for the axis of the top feed roller. The object 
of this part of the invention is to form an expanding mouthpiece to keep 
a uniform pressure on the hay, straw, or other vegetable substances to be 
cut according to the depih of the feed. The invention consists, Secondly, 
in passing a spindle across the mouthpiece of the machine, on which is 
placed a small toothed pinion that works into an internal toothed wheel 
fixed on the axis of the bottom feed roller, by which means the spindle and 
bottom roller are made to revolve towards the mouth ; on the cross spindle 
near the other end is a tcothed pinion working into a toothed wheel to give 
motion to the top feed rcller, the cross spindle being worked in the usual 
way with a spur-wheel. The invention also consists in making the bottom 
of the feed trough for chaff-cutting machines, and other machines of the 
like nature, of an endless haircloth, or other suitable material, to revolve on 
rollers fixed in the feed trough to take the hay, straw, or other vegetable 
substance to be cut into tre feed rollers of the machine. Motion is given to 
the haircloth, or other sutable material, by fixing a pulley on the axis of 
the front roller in the feed trough, the pulley being worked by a strap 
passing over it, and over the ring of the interna] toothed wheel on the axis 
of the bottom roller. 

—— 


CLass 5.—BUILDING. —Nonc. 


Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
J. McIntyre, New York, U.S, “ Bowb-shells, &e."—Dated Wth De- 
cember, 1861. 
This invention cannot be described without reference to the drawings. 
3250. A. WARNER, Thieadneedle-street, Loudon, ‘* Cases or rece; tacles for ou, 
Juses, and other articles wed in the military and naval services.” —Dated 
28th December, 1861. 
This invention consists, First, in manufacturing hollow, cylindrical, or 
other forms with a bottom thereto from dises or flat pieces of zinc or tinned 








zine, each of such hollow forms being raised or produced from one piece of 
zinc or tinned zinc by any of the well known processes for stamping, raising, 








pressing, or “ spinning” metals employed in the manufacture of hollow 
metal articles for other purposes. These hollow forms of zinc or tinned zinc 
thus produced may be made up into oil bottles for military purposes by 
closing the upper part and applying a suitable stopper thereto, screwed or 
otherwise secured thereon, as is well understood in the facture of such 
oil bottles made from tin plate or other metal, the parts of which have 
hitherto been soldered or brazed together. The Second part of the invention 
consists in manufacturing boxes for containing the fuse employed for the 
use of artillery from paper lined or otherwise with lead or tin foil. 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
3231. L. J. Tavuin, Paris, “ An improved wind musical instrument."—Dated 
26th December, 1861, 

This invention consists in the construction of a portable wind instrument 
with free reed stops, with which all kinds of music may be performed. 
This instrument—which the inventor prefers to be made of metal—may be 
used for military music, in orchestras and concerts, and also serve as an 
accompaniment with the piano or other instrument. The notes obtained 
by this instrument are formed by pistons, and from the chromatic gamut 
the number of notes on the instrument can be greater or less as desired, for 
example, from thirteen to twenty-four notes, or more if thought requisite. 
The instrument has a mouth-piece of the shape of a small beak, 
similar to that of the flageolet, and has two hooks in which the 
left hand is placed to hold the instrument, so that the right hand can 
move the pistons to sound the notes desired to be obtained. The notes 
emitted at the same time by the instrument can be retained in any 
number in order to produce chords.—Not proceeded with. 





Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

3195. V. D'Aumewa, Marylebone, London, ‘ Obtaining colouring mattcr.”"— 

Datei 20th December, 1861. 

This invention consists in extracting colouring matter from a molluscknown 
and distinguished by naturalists as the Aphysia, an animal of the fourth 
order of the Gasteropda family. The inventor takes several of these animals 
and by exerting pressure thereon extracts a liquid colouring matter there- 
from, which he places iu a suitable vessel, and imparts heat thereto of about 
60 deg. of Fah. thermometer. To the said colouring matter he adds water, 
varying in quantity according to the tint or depth of colour required, and 
varying from lead colour to purple. By thesemeans he obtains colours suit- 
able for dyeing skins, silk, wool, and other fibrous materials, without 
requiring to use mordants as heretofore practised by dyers. He also obtains 
a rich colour resembling that hitherto obtained by the use of cochineal, indigo, 
and carmine, thus effecting great economy in the mode of obtaining colouring 
matter suitable for dyeing.—Not proceeded with. 

3199. E. E. Pergav, Moorgate-street, London, ** An improved composition for 
cleaning and revivifying woollen cloths and other fabrics and the colours 
thereof."—A communication.— Dated 20th December, 1861. 

This composition is made either white or coloured, and in either case the 
inventor gives it the trade name of “‘ Eauécarlate,” It is formed of citric acid, 
carbonate of potash, alum, alcohol, and water, to which colouring matter, 
say, for instance, cochineal, may be added to impart the colour required. 
Other acids or acid salts may be employed in place of the citric acid. 
$225. F. LAURENT and J. CasTHELAZ, Paris, “* Manufacture of colouring 

matters.”—Dated 24th December, 1861. 

In carrying out this invention the patentees take nitro-benzine or nitro- 
toluine, or other homologue of nitro-benzine, or a mixture of these sub- 
stances, or a substance containing some or one of them, and by a process 
of deoxidation they obtain a red colour, varying somewhat in shade, accord- 
ing to the method in which the deoxidising process is conducted, and the 
extent to which it is carried. The decarbonising process which they prefer 
is to mix with the nitro-benzine or other material iron filings and hydro- 
chloric acid ; but, in place of iron and hydrochloric acid, some other metals 
and acids or salts may be employed. ‘The colouring matter when formed 
may be purified by dissolving it in water and precipitating it by saline solu- 
tions. 

3241. P. D. Le C. pg F. Moreau, South-strect, Finsbury, London, * Treating 
Jatty and resinous bodies either in a neutral or acid state.”—A communi- 
cution.—Dated 27th December, 1861. 

This invention consists in the treatment of fatty and resinous bodies with 
nitramidine—a substance composed of a mixture of potatoes, flour, and 
nitric acid—in preference to any other compound capable of forming 
nitrous vapours or gases, it having the property of hardening fatty bodies 
without colouring them too much, and of disinfecting them, and especially 
of favouring more than any other agent the production of elaidic acid. 
3247. J. J. H. Fasour and P. A, Agostini, Courbevoie, France, “ Composi- 

tions suitable for painting, varnishing, and coating.”—Dated 27th 
December, 1861, 

The ingredients of which this composition, or these compositions, is or 
are composed are essence of turpentine, caoutchone, sulphate of zinc, and 
copal resin, in certain proportions.—Not proceeded with. 








Ciass 9,—ELECTRICITY.—NonE. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not jound under the preceding heads. 


3145. C. McDoveaLt and J. CRaNt, Manchester, “ Raising and sepporting 
ladies’ dresses." —Dated 14th December, 1861. 

This invention relates to that description of holders employed by ladies, 
and worn outside their dresses, for raising and supporting them waen con- 
venient, and consists in attaching to the ordinary clasps, hooks, or holders, 
a cord or band, and passing it through rings, eyes, swivels, or pulleys fixed 
and suspended to the belt which encircles the waist. The ends of the afore- 
said cord or band are provided with knobs or tassels which rest against the 
belt when the bottom of the dress is in its lowest position, but when the 
dress is required to be raised the knobs or tassels are pulled so as to draw 
up or tighten the cord or band and raise the holders, and with them the 
bottom of the dress.—Not proceeded with. 

3146. W. R. RoGers, Gray’s-inn-road, London, “ Constructing dovetail 
joints.”— Dated 14th December, 1861. 

The patentee claims inserting in the grooves of adjacent or contact 

surfaces metal or other keys for locking the parts together, as described. 











Tne Mecnanica EnGineers.—Special tickets of admission to view 
the Royal Arsenal at Woolwich having been accorded to the members 
of the Mechanical Engineers’ Institution by the War Department, a 
large number, amounting to 180 scientific gentlemen, subscribers to 
the institution, foreigners as well as English, took advantage of the 
privilege on Friday last, a large proportion arriving at Woolwich 
early in the morning. Their principal object appeared to be to in- 
spect the royal gun factories. Having visited the shell foundry 
and some other branches of the establishment they proceeded to the 
museum and designing room belonging to the royal gun factories, 
where the entire party partook of refreshments at one o'clock, at the 
invitation of Mr. Anderson, the Resident Superintendent. Three 
hearty cheers and “ one more ” having been given for their considerate 
entertainer, they proceeded to the proof butt, and witnessed the 
proving of ten 110-pounder Armstrong guns, five 40-pounders, and 
one 12-pounder—the latter on a new principle, and ordered to be 
“ proved to destruction,” according to the technical phrase, viz., to 
be fired until it should burst. This gun, mounted on a gun carriage, 
and loaded with 31b. of powder, and a cylinder weighing 120 Ib., 
extending about ten inches beyond the muzzle, was fired in one of 
the cells built for that express purpose. ‘lhe gun was fired by electri- 
city, and some of the fusees failed to ignite. To break the recoil the 
platform rises to an acute elevation, at the summit of which, how- 
ever, the gun was discovered, twisted off the traversing frame, and 
lodged in the sand of the butt. The cell was hurriedly crowded by 
as many Visitors as could gain admittance, who expected to find the 
fragments of the gun strewed about the spot. They could with 
difficulty persuade themselves that the gun was still whole. Every 
scratch was minutely inspected, and magnifying glasses were 
brought into requisition ; each part was carefully and scientifically 
examined, and the gun was pronounced intact. They then 
returned to the gun factories, and examined the forges and steam 
hammers, ranging from 15 to 35 cwt. each, the whole of which were 
in active use. Having witnessed the entire manufacture of the gun 
they left Woolwich by the 4.15 train to dine at the Crystal Palace 
at Sydenham. 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


QuarTerty Meetinas Yesterpay AND Wepnespay: Reports from 
the Leading Houses—Avvices rrom THE Unirep States: The 
Extra Duty on Iron: The Demand Unchecked: American Iron 
Alone for Federal Gunboats—P14 Iron Trave: Quarter Day Sales 
Coat Trape: Encouraging Condition—GeENneraL MANUFACTURING 
Trapes: Accounts paid: Demand Falling Of/—-Tue Prorrrs (?) 
my THE Cuan Trape—* Truck” in THe Naw Trape: Magis- 
terial Proceedings—Tue Harr Houiway Movement—THr Metro- 
POLITAN Wacon Company anv THE SautLey Works: Meeting of 
the Company—GRAHAM-STREET ExpLosion AND Sir G. Grey, 





Tue current series of Quarterly Meetings of the members of 
the iron trade and the hardware merchants of Birmingham 
and South Staffordshire commenced on Wednesday, in Wol- 
verhampton, and were continued yesterday in Birmingham. The 
attendance was not numerous in Wolverhampton, but there was a 
tolerably numerous gathering of buyers from London and the 
leading provincial towns. ‘There was not a very perceptible dis- 
position to give out orders; still the few transactions that were 
reported all indicated how low are the stocks in customers’ hands, 
and how little is necessary to occasion a really good trade in iron, 
The unpropitious harvest prospects induced a cautiousness in 
several transactions that showed how much the trade of this district 
in the ensuing six months will be regulated by the weather this 
month and next. The advices from the United States received 
during the week by leading ironmaking firms are of a most encou- 
raging character. They are to the effect that, notwithstanding the 
rise in the tariff on iron, there is no reason to conclude that, for the 
present, the orders from the best customers will fall off. The 
increased duty is as follows:—Dars, three dollars; sheets and 
shingles, two dollars; and hoops and plates five dollars. That this 
considerable increase upon the previously heavy duty will not pre- 
vent orders from being forwarded to this country is owing to the 
fact that the requirements of the Government are sufficient to keep 
the American firms fully employed; and to the collateral cireum- 
stance—for which our authority is a gentleman just returned from 
New York, and connected with the iron trade of this country—that 
only United States iron is to be used in the boats which the Federal 
Government are now constructing. The reason given for these 
conditions is that the plates made from charcoal pigs in America 
are greatly superior to coal-blast iron of Great Britain. So long as 
the Government, on the one hand, can obtain the money, and, on 
the other, the American masters will supply them with such iron, the 
Federal authorities are wise to prefer it. British ironmasters hope 

the Federal authorities get what they bargain for. Up to this 

date no difficulty is found in obtaining the money for the iron that 

goes out, Only very little risk, however, is being incurred on this 

side, inasmuch as the iron is sent out to agents in New York, to 

whom the bill of lading is made out, and who deliver up that bill 

and the cargo so soon as cash is obtained from the purchaser. 

Masters here are being pressed to execute their orders with as much 

rapidity as possible, so as to get the iron on board in Liverpool be- 

fore the Ist of August, upon which date the new tariff will come into 

operation. It is scarcely necessary to add that the very unexpected 

and gratifying news that orders are not to be stopped by the increased 

duty is occasioning much satisfaction to those of the masters en- 

gaged in the trade with the States direct, and that it tended to prevent 

the business yesterday in Birmingham,and the day before in Wolver- 

hampton, from being of a less cheering character than it was. 

In pig iron the amount of business done was scarcely an average ; 
but this was due chiefly to the circumstance that the rates have 
recently, as we have from time to time recorded, been heavy off the 
‘Change. The prices obtained were, in most of the transactions, from 
Is. 3d. to 2s. Gd. a ton in advance of last year, for the iron of this 
district; while the recent advances on hematite samples were well 
maintained. There are, however, instances not a few in which the 
purchases of this quarter have taken place at last quarter's rates. 

For coal the demand is unchecked for the descriptions used at the 
iron works and manufactories; and for household samples the 
inquiries are better than usual at this period of the year. 

The accounts of the general hardware dealers and factors were 
met yesterday and the day before with the customary punctuality 
of the established firms of Birmingham and Wolverhampton. There- 
ports are to the effect that the slightfalling off in demand perceptible 
a fortnight and three weeks ago has been still more clearly observed 
in the past week. In consequence of the unfavourable weather 
country ironmongers are reluctant to purchase, and, excepting for 
India, no foreign market is displaying much movement. 

It is well known by most persons engaged in the trade of this 
district that the chain trade is little more than a profitless one. 
Happily the following is not quite a specimen case. On Monday 
G. H. Deeley, chainmaker of Dudley, came up in the Birmingham . 
Bankruptey Court for his last examination and discharge. The 
balanee sheeet showed—Due to creditors, unreserved, €1,892 1%s. ; 
creditors holding security, £982 10s, ; liabilities on bills discounted, 
£68 15s. ; creditors to be paid in full, £40 14s. 6d. ; assets, good debts, 
£78 11s. ; doubtful, £324 5s. 10d. ; bad, £13 16s. Gd. ; property in the 
hands of assignees, £32; in the hands of creditors, £1,210 11s. 6d. ; 
deficiency £1,325 12s. 8d. The assignees offered no opposition, and 
the commissioner said he saw nothing to call for remarks except 
the large deficiency. The order of discharge was therefore granted. 

The half-holiday movement is likely to become established in 
Birmingham. On Monday evening a meeting of the merchants and 
manufacturers of that town, convened by the Mayor, in compliance 
witha resolution of the Council of the Chamber of Commerce, was 
held in the ''own Hall Committee Rooms, when the question was 
discussed at some length, and a resolution was ultimately adopted 
appointing a numerous and influential committee to ascertain if the 
various firms of the town were prepared to pay wages on a Friday 
with a view to a half-holiday on the Saturday, and to collect infor- 
mation relative to the working of the practice in other towns. It 
was remarked that if the practice should be adopted in Birmingham 
it would have to be imitated in several of the neighbouring South 
Staffordshire towns. The same question is being reagitated in 
Wolverhampton. 

Great complaints have recently been made of the dealings of some 
persons in the nail trade, it having been alleged that they have 
reverted to the “truck” system in the payment of wages, and on 
‘Tuesday great interest was manifested in Bromsgrove in two cases 
that were brought before the magistrates. ‘Two persons, named re- 
spectively Louisa Wells and Thomas Norbury, both nailmakers, 
were charged with paying wages in truck. ‘The proceedings were, 
however, only formal on account of one of the magistrates being 
connected, although somewhat remotely, with the trade. 

The directors of the Metropolitan Railway Carriage and Wagon 
Company presented their report as to the purchase of Mr. Wright's 
Works, in Birmingham—the Saltley Carriage and Wagon Works—to 
a general meeting of the company at the Westminster Palace 
Hotel, London, on Tuesday last. The chairman (Mr. Elwell, of 
Birmingham) stated the circumstances under which the purchase of 
Mr. Wright's works had been effected. ‘The proposition to purchase 
had emanated from himself, and not from Mr. Wright. Mr. Wright 
was willing to part with the works only on account of the ill-health 
of Mrs. Wright, and his having realised enough from the concern to 
retire upon, as had been the case with his father before him. Great 
credit was due to Mr. Wright for the straightforward manner 
in which he had acted, and for his exertions in the company’s 
interests since the conclusion of the transaction. ‘'he works had 
turned out 7,000 carriages and wagons in the last three years, and 
employed 1,000 hands. ‘They had contracts to go on with, and 
were in a condition to execute any amount of work. ‘The terms of 
purchase were £20,000 for the land and buildings—the latter held on 
a lease, of which eighty-five years remained unexpired—£30,000 for 
the stock of wagons on hand; and the plant aud stock of timber 
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at a valuation, which would amount to about £30,000 more. Mr. 
Wright would give them the benefit of his experience for twelve 
months gratuitously, and they paid nothing for good will. £15,000 
has been paid down to Mr. Wright, who took £10,000 of thatamount 
in shares. The next payment isto be made in January, 1863. The 
present revenue from hire of wagons acquired from Mr. Wright is 
£8,500 a year. Mr. Wright was added to the list of directors. 
Power was given to the company to borrow money, all their 
original capital having been expended, and their wages list amount- 
ing to £1,000 a week. Next a resolution was passed to increase 
the capital from £100,000 to £200,000 by the creation of 10,000 
shares of £10 each, to be issued only in the event of large contracts 
coming in at any time, and rendering such a step expedient. Tefore 
the proceedings terminated £1,000 a year was voted to the board of 
directors. 

A deputation from the borough of Birmingham, consisting of the 
Mayor, the Town Clerk, and others, accompanied by the borough 
members, had an interview on Friday with the Home Secretary re- 
specting the state of the law relating to the manufacture of articles 
consisting of explosive materials. At first Sir George Grey expressed 
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sume unwillingness to interfere, arguing that the local authorities | 


had not enforced the remedies provided by the existing Act. Upon 
it being represented to him, however, that it was impossible, without 
the power of entry and inspection, to discover where the danger- 
ous processes were carried ou, he consented that the bill should be 
brought in to give the same power of entry in search of fulminating 
mercury and other explosive preparations and compositions as is 
viven in the case of an excess of gunpowder, under the 25th section 
of the Act; and Mr. Thring, the Government draughtsman, was in- 
structed to prepare such a bill accordingly. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Corre spond nt.) 

Nokrnenn Marrens: The Blast Furnaces of the North-Eastern 
District: The Ridsdale Estate: lron Shipbuilding at West Hartle- 
pool: The Coal of the Plashetts Field, ye.—Waiway Extension: 
Holbeach and Sutton Bridge: Cambridge and Bedjord—Liy exvoot : 
Mersey Docks and Harbour Board: Approaches to the Landing 
Stages~ Stave ov Trave: Sheffield: Manchester—Visiv or THE 
Viceroy or Eayrr ro Liverroor—Scorrisu Tories: Revenue of 
the River Clyde Trust: Launch of an Iron Sailing Ship for the 
Caleutta Trade; Progress of Railway Amalgamation, §c. 





Tne position of the blast furnaces of the north-eastern district at 
the commencement of the present month was as follows :— 


In. Out, Total, 
Eston—Volckow and Vaughan ..  .. «ew. 9D - 9 
“ Clay Lane Compuny.. .. ee oe 2 1 % 
‘“~ mmnuelson andCo, .. 1. ee ee 3 - 3 
Car_o Flect—Jones, Dunning, and Co, .. 3 4 


Cochrane and Co, ° « 4 





99 ° ee 0 1 

“A Gilkes, Wilson, Pease, and Co. .. 4 1 4 
Middlesborough—Bolckow and Vaughan 2 1 3 
a Hopkins andCo, .. .. « 2 _ 3 

Port Clarence—Bell Brothers... ee ee ee 5 1 6 
Norton—Warner, Lucas, and Barrett co oe 8 1 3 
Ferry Hill—Morrison ..  .. «2 oe oe 3 — 2 
Stockton—Ho'dsworth and Co, 6 oo 2 1 3 
Thornaby—Whitwell W. and Co. Smee re 1 3 
Darlington—Sovth Durham Company .. 0... 2 1 3 
Witton Park— Bolckow and Vaughan =...) .. 3 1 t 
Stanhope—Weardale Iron Company... .. .. — 1 1 
Towlaw—Weardale Iron Company .. «2 «. 4 1 5 
Consett—Derwent Iron Company... wee li 18 
oA 25 79 


At the corresponding date of 1860 the number of furnaces in 
blast was 52, and the number out of blast 22; at the corresponding 
date of 1859 the totals were 54 and 13 respectively, and at the 
corresponding date of 1858 49 and 14 respectively. [t follows, 
therefore, that the production of the Cleveland district is fully main- 
tained, although the number of blast furnaces erected appears to 
have outstripped the actual necessity for them. ‘The Ridsdale estate 
and iron-smelting plant at Cornside, near North 'yne, were offered 
for competition yesterday week at Newcastle. Only four bidders 
appeared—Mr. Faweus, of Shields; Mr. T. W. Panton, of Sunder- 
land; Mr. Joel, of Neweastle; and another gentleman whose name 
did not transpire. ‘The biddings rose to £2,150, but the estate 
and plant were bought in at £3,500, Messrs. Pile, Spence, and Co., 
of West Hartlepool, have just launched a fine iron ship, which they 
have built for Mr. J. Smurthwaite, of Sunderland. The dimensions 
are as follow ;— Length between perpendiculars, 201ft. Gin. ; 
breadth, S6ft. 3in.; depth of hold, 22ft. 10in.; tonnage, 1,253 tons. 
She is intended for the Bombay trade, and is a twin vessel of the 
Bengolian, launched some time ago by the same builders. The 
opening of the Border Counties Railway has made the coals of the 
Vlashetts Field available for general consumption. ‘They are stated to 
be well adapted for household purposes. 
Company will, of course, secure the resources of the fieldto the utmost 
possible development. Great complaints are made as to the state of 
employment in the collieries of the Wear district; and, although the 
foreign shipments of coal and coke are well sustained, the inland 
demand has been very seriously curtailed by the crisis in Lanea- 
shire, and the check sustained by industrial operations in other parts 
of the country. 

The extension of what is known as the Norwich and Spalding 
Railway (an exceedingly inappropriate designation by the way) 
to Sutton Bridge has just been opened for traflic, the line having 
previously stopped short at Holbeach. Mr. DP. Druff acted as 
engineer, and Mr, R, Worswick, of Ipswich, as contractor. “At Sutton 
Bridge,” observes a local journalist, “what was ovce the greatest 
estuary of the Wash, and in the treacherous sand: of which the 
army of King John was swallowed and lost—over which forty years 
ago passengers were forded at great risk, in the intervals of the tide, 
by a guide on horseback —is now a deep river spanned by a modern 
beautifully-coustructed swing bridge.” The line is to be earried on 
to Lynn with as little delay as possible. The Cambridge and Bed- 
ford Kailway was open for public traffic on Monday. The line is 
29} miles in length, and falls into the London and North Western 
system at Bedford, leaving the Eastern Counties at Cambridge. It 
was at first proposed to have a distinct and independent station at 
Cambridge, but this part of the undertaking seems to have been 
abandoned. ‘The working will be conducted by the Lo idon and 
North Western. The scheme was at first opposed by the Eastern 
Counties, but, latterly, a more friendly feeling seems to have been 
entertained respecting it by that company. 

At the last meeting of the Mersey Docks and Harbour Board it 
was agreed to apply hydraulic machinery to the Huskisson 8oft. 
gates ata cost of £2,200, to cut away the corners of the steps in 
the 80ft. Huskisson lock, to fill up the angles at a cost of £600, and 
to provide transit shed accommodation at a eost of £255, at the south 
east corner Huskisson dock, appropriated to the African Mail 
Steamship Company. ‘The plans and model prepared by Mr. Lystes, 
engineer to the board, for improving the approaches to the landing 
stages have excited some interest. The suggestion of Mr. Lyster 
may be brieily represented to consist of a straight roadway stretch- 
ing Westward in a line with Brunswick-street, right through the 
centre of the George’s Dock. The portion of this roadway which 
crosses the dock to be supported on pontoons, which would rise and 
fall with the surface level in the dock. On each side of this road- 
way Mr. Lyster proposes to have quays, supported in such a way 
as to form a dam on each side of the floating pontoons. ‘The road- 
way, he suggests, should be of two heights, one directly over the 
other, the lower for the conveyance of carriage, the upper for that 
of pedestrian traflic. From this roadway he proposes to carry a 
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similar means of traflic by an inclined plane towards the west to 
meet the level in Brunswick-street at such a height as to give 
clear headway for the north and south traffic along the line of 
docks; and westward from the George's Dock-roadway to the 
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Landing Stage, by another inclined plane. The full value and 
indispensable utility of James-street and Water-street Mr. Lyster 
recognises, and proposes to maintain as traffic currents by the same 
means which they at present enjoy, adding to them the further 
advantages of communication with both levels of the central road- 
way. He further proposes to join the two landing-stages and place 
them nearly in the position at present occupied by the George's 
Landing Stage, forming, however, a rectangular recess in the centre, 
by which the ferry steamers could be made to work end on, instead 
of having to work by rounding broadside ways, as at present. To 
compensate for the loss of space occupied by the dam and roadway 
in the George’s Dock, Mr. Lyster proposes to extend that dock west- 
ward so as to absorb the space at present occupied by the Pierhead 
Baths ; to absorb the present George’s Basin, and substitute it by a 
half-tide basin slightly to the north of it, to provide for which he 
proposes to cut off a portion of the south end of the Prince’s Dock. 
He also provides for still continuing the communication north and 
south between the George’s and the other docks, and proposes to 
gain an increase of dock area to the extent of 5 acres 792 square 
yards; of quayage, 3,483 lineal feet ; and of additional quayage on 
the landing-stage of 265ft. The total cost of these alterations he 
estimates at £447,582, and the value of the increased space and 
accommodation at £194,602, leaving the actual cost of the improve- 
ments, as improvements, £252,980, without allowing anything for 
the purchase of land, or for the acquisition of property which would 
require to be removed or altered to carry out the proposed plan. 
Probably Liverpool will have to wait for a return of peace in 
America, and of consequent prosperity in the cotton trade, before 
this elaborate and costly scheme can be carried out. 

There has been, ifanything, rather more business doing at Shef- 
field of late. Some manufacturers of engineers and machinists’ tools 
are tolerably busy, but the general activity in this trade is below the 
average. ‘I'he demand for crinoline steel is still good for the lighter 
kinds, but is not so large for the heavier descriptions. The various 
branches of the cutlery trade are still far below the ordinary rate of 
activity. Captain Palin, reporting upon the state of employment at 
Manchester, returns the position of the machinists and foundries of 
that city as follows :—Machinists—Werking fll time with all hands, 
11; working full time with a portion of their hands, 22; Working 
short time, 12; stopped altogether, 2. Foundries—Working full time 
with all hands, 7; working full time with a portion of their hands, 
15; on short time, 2. His Highness Said Pasha, Viceroy of Egypt, 
went over the Liverpool docks on Monday and visited the foundry 
aud engine works of Messrs. G. Forester and Co., who have been 
frequently employed by the Egyptian Government. 
amined the Egyptian steam frigate Faid Gehaid, and the screw yacht 
Nile, which, during their stay in the Mersey, have been thoroughly 
repaired and overhauled. Ilis Highness, it will be remembered, has 
quite a passion for mechanics. 

Notwithstanding the general troubles of the country the business 
of the Clyde seems to be pretty well sustained. ‘Thus the dues 
acquired by the River Clyde Trustees, in the financial year ending 
the S0th ult., showed a total receipt of £112,463 17s, 5d., against 




















£105,768 11s. 0d. in the previous twelve months, being an increase 
e, ey A vv So , ; 
of £¢ » 6s. Sd. This result must be regarded not only as highly 


satisfactory. but as truly extraordinary, all things considered. Messrs. 
Barclay, Curle, and Co. have launched from their Whiteinch yard 
an iron sailing ship of about 1,000 tons. The vessel is uamed the 
“(City of Ningpo,” and is intended by her owners, Messrs. George 
Smith and Sons, of Glasgow, for their Calcutta trade. Her dimen- 
sions are :—Length, 200ft.; breadth, 82ft.; depth, 214 ft. Railway amal- 
gamation is proceeding apace in Scotland as well as in "ingland, 
Bills for the fusion of the Glasgow and Helensburgh and the Caledo- 
nian and Dumbartonshire Junction with the Edinburgh and Glasgow 
have passed the Parliamentary Committee ordeal, as have other bills 
for the fusion of the West of Fife and the Edinburgh, Perth, and 
Dundee with the North British, who have pledged themselves 
not to oppose an amalgamation of the Caledonian and Scottish 
Central at some future time. Thus the process of amalg 
mation rapidly acquires force, and without doubt it will prove a 
most efficent means of giving stability and protection to railway 
investneats. Railway communication between Aberdeen and Peter 
head has just been completed; the last section of the Formartine 
and Buchan line, between Mintlaw and Peterhead, having been 
opened fer traflic yesterday week. The total length of the line from 
Aberdeen to Peterhead 444 miles. It passes through a country 
comparatively rich in agricultural resources ; and the port of Peter- 
head is well known as one of marked enterprise, particularly in con- 
nection with the whale and seal fisheries. Messrs. J.and G. ‘Thomson 
have received orders from Messrs. Burns, of Liverpool, to build 
a large screw steamer for the Cunard Royal Mail Service, between 
New York, Nassau, and Havana. The two additional dredgers, just 
ordered by the River Tyne Commissioners for the purpose of dredy 
ing operations on the ‘Tyne, are to be even larger and heavier than 
the monster one already in operation, They are to be built by 
Messrs. Wingate, of Whiteinch, who have just launched the Kings- 
town, a paddle steamer 150ft. long, and titted with diagonal 8v- 
horse engines, for the Dublin and Kingstown Steam Packet 
Compmy. ‘There are now about 30 steamers engaged in towing on 
the Clyde, and all of them are pretty well employed. They are held 
as follows :—'The Clyde Shipping Company, six ; the River Towing 
Company, five; the Glasgow and Greenock Shipping Company, 
three: the Greenock Towing Company, three; the Greenock and 
Bowling ‘Towing Company, three; the New Clyde Towing Com- 
pany, and the River Clyde Towing Company, two each. The 
Scottish Maid, owned by Messrs. John Laird and Sons, Port-Glasgow, 
is chiefly used in towing rafts; and two steamers are employed by 
the Cly de ‘Trustees for river and dredging purposes. 























Pest Sratves 1s Loxpox.—A return has been made “ of the 
public statues or public monuments in London belonging to the 
nation, exclusive of those in palaces other than St. Stephen's Hall, 
in the Palace of Westminster, or cathedrals, and now under the 
charge of the Chief Commissioner of Works, specifying the date of 
erection and names of the artists, if known, and from what funds 
parehased or erected.” The list is as follows:—King James IT, 
Vhitehall-gardens, erected 1686, by G. Gibbons; the Right Hon. 
George Canning, New Palace-yard, by R. Westmacott, paid 
for by subseription ; King Charles L., Charing-cross, by Le Sueur; 
King George IL1., Pall-mall East, 1836, by M. C. Wyat, paid 
paid for by subscription; King George IV., Trafalgar-square, be- 
tween 1840 and 1845, by Sir Fraucis Chantry, paid for by Parlia- 
mentary grant; Lord Nelson, Trafalgar-sauare, commenced 1840 
(unfinished), by William ilton, E. H. Baily, J. E. Carew, 
M. L.. Watson, W. F. Woodington, and J. Tearmouth, paid for by 
subscription and Parliamentary grant; the Duke of Wellington, 
Arch, Hyde Park-corner, 1846, M. C. Wyat, paid for by subserip- 
tion; Achilles, Ilyde Park, 1822, by RK. Westmacott, paid for by sub- 
scription ; King George IL, Golden-square ; the Duke of Welling- 
ton, ‘Tower-green, 1848, by T. Milnes, presented by the sculptor 
King George LIL, Somerset-house, by J. Bacon; (Queen Anne, 
QQueen-square, St. Andrew, Holborn, and St. George the Martyr ; 
Anne, (Jueen-square, Westininster; the Duke of Kent, 
Vortland-place, by 8S. Gahagan, paid for by subscription; General 
Sir C. Napier, Trafalgar-square, 1858, by G. C. Adams, paid for by 
subscription; Dr. Jenner, — Kensington-gardens, 1858, — by 
W. C. Marshall, paid for by subscription ; Richard Coeur-de-Lion, 
Old Palaee-yard, 1861, by Baron Marochetti, paid for by subserip- 
tion and Parliamentary grant; Major-General Havelock, Trafalgar- 
square, 1861, by W. Belines, paid for by subscription. ‘The statues 
of Hampden, Selden, Walpole, Falkland, Clarendon, Somers, Mans- 
field, Fox, Chatham, Pitt, Grattan, and Burke, in St. Stephen's- 
hall, in the new Dalace of Westminster, were erected between the 
years 1847 and 1898, and paid for by vote of Parliament. The 
sculptors were J. H. Foley, J. Bell, W. C. Marshall, bE. H. Baily, 
P. M‘Dowell, J. E. Carew, and W. Theed. We need not say how 
little would be left of these statues if all the points condemned by the 
critics were removed. 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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RAILs continue firm at our quotations, viz., £5 5s. to £5 7s, 6d. per ton 
f.o.b. in Wales. Nett Cash. 
rcH Pia Inox,—But little animation in this article during the past 
3 prices have fluctuated between Sls. 6d. and 5is., the market now 
closing somewhat firmer Sls. 3d. to 51s. 6d. for cash, and 52s, 3d, three 
months open for Mixed Nos, rants in Glasgow, 

SPeLTER is much firmer, and cannot now be had under £18 10s, on the 
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- PRICES CURRENT OF TIMBER. 





























1861. 1862. 1861. | 1862. 
Periond—~ 4 & £ & £5. £8. Perload— 4 5 £ & |\4 ea 2% 
Teak. + -i4 015 6 15 016 © | Yel pine, perreducedC. 
| ‘ 410) 3 5 4 0 | Canada. Ist quality i7 0 18 10 171019 0 
40) 3 0 315 2nd do .. 12 01210) 12 013 0 
510| 5 0 510  Archangel,yellow. 13 01310/14 016 0 
Glo, 5 vo 5 St. Petersbg. yel... 12 © 123 10 | 13:10 13 10 
40,4000 Finland . 9 OW 0} 9101010 
09 vo} o00080 Memel - le 015 0/10 015 0 
’ 510 Blo 415 Gothenburg, yel... 10 0 11 10 | le O12 
Dantzic, oak 310 610 3810 6 O white Y lv l0 0 j $l0 11 0 
fir 215 3, gue Gefle, yellow .... 10 O11 0} 11 O18 ]0 
Memel, fir 0 310, 310 4 O | Soderhamn ... .. 10 v 1010 | il 012310 
Riga... . 0 310) 310 315 Christiania, per C ) 
Swedish .....-... 335 3 0; 315 3 0 12 fuby Sby¥> 22 025 0, 23 @ 84 
Mass, Queb. rd pine 5 0 6 0, 5 0 GO . rc rm 
ylpme5 © 6 U0 50 6 O Jeck plank, Dnts 
rd an ove 00080 pered0 ft + im. 9114 ola 
Lathwood, Dantz,fm5 10 616 6 0 7 © | Staves, perstandard M 
st. feters.8 0 S10 9 YU 910 Quebec, pipe . 70 0 750 50 0 550 
Deals, per C., 12 ft. by 3 by 9 in, punche 16 09 180 WO WO 
uebec, wht.sprucels O 18 0 15 019 0 Baltic, crown P . - 
se joumwhaprusels 0 16 0 15 01710 'l pipe --+ 5 159 © 1600 370 01800 
. oa . r . ' 
SCOTCH PIG LRON REPORT, 


d. 
No. 1 Gartsherrie .. .. 3 f.0.b Glasgow, 





oo 2 Colttsces 2. oc ov 0 do, 
» 4 Calder a a 6 do 
» | GMB. ee oe 0 do. 
aa ge Do. «we oo of » do. 
M. Nos. DO. eo ss os 6 do, 
WARKANTS. 
8, d. 
8-5ths No, 1 and i promps a ee 51 8 per ton. 
aa 4 mo. open ~«~ « & © do, 
2-ot G. ve B : mos. ,, os s. | do. 
sean td Sw oo oo 52 8 do. 
MANUFACTURED IKON, 
2s. d. 
Bars,Govan .. « « .« 7 0 0 
° Common ee » w«« OM @ 
Drumpelier, Common... .. 610 0 
oo. Best .. .. .. 710 0 
Cramond Scrap Bars Delivered 
in London .. .. .. «. 10 5 O less 5 per cent, 


Plates and Sheets .. .. .. 9 0 0 to £9 10s, 
Rails oa -  « oes 
Pipes oe cc co «so of £197 6G 
Chairs oc ee ce oe 312 6 


Guascow, 9th July, 1862, 
The market during the past week has been steady, and a moderate 
amount of business has been done. A good deal of attention has been 
drawn to the article as a speculation at the present low prices, and there 
will, no doubt, be considerable purchases made. 
Exports last week were 8,298 tons, against 1”,970 tons in the correspond- 
ing week of last year. 








Suaw, THomsoyx, AND Moors, Metal Brokers. 


Tue Accipent at THE UNpERGROUND Rattway.—With regard to 
the permanent character of the Metropolitan Railway works, nothing 
could have better illustrated it than this accident; for the retaining 
wall, though quite new brickwork, held together in an extraordinary 
manner; the counterforts breaking up into large, solid masses. Con- 
sidering all the factsconnected with the accident, it is evident that the 
cause of the railway wall falling was the hydrostatic pressure exerted 
at the back of the wall by the water of the Fleet, which forced the 
foundations outwards; and the ground at the back of the upper part 
of the wall having fallen into the Fleet, this portion, being deprived 
of its support, fell backwards. As regards the primary cause of the 
Fleet sewer falling in, it will be advisable no: to give an opinion; as, 
from the correspondence published in the daily papers, it is evident 
that this matter will be discussed elsewhere.— Builder. 

Foreign axp Corontat Jorrines. — Victoria (Australia) has 
hitherto received its supplies of patent cement from England, at a 
cost of about £40,000 a year. Septaria, from which the patent 
cement is manufactured, has now been discovered in large quantities 
in Australia.—Regarding six new Monitors now in course of con- 
struction the A/bany Courier says :--“ The new vessels are larger 
and far more powerful than the Monitor, bit the principle of their 
construction is the same. The turrets are 2ift. in diameter and 11Lin. 
thick —which is three inches thicker thaa the Monitor's. The 
armour plates are Gin. thick. Each vessel is to be armed with two 
15-in. guns, which is 4in. larger than those of the Monitor. Their 
speed will be 10 miles per hour. The pktes are being rolled in 
Maryland and Pennsylvania. All the rest of the iron for frames, 
fastenings, &c., amounting to several thousand tons, is being made 
by Corning, Winslow, and Co., and the Lensselaer Tron Company, 
at their works in Troy. Four of the vessels are to be completed 
by the lst August, and two by the Ist September. Some 2,800 men 
are at work upon these six vessels, and it is confidently believed by 
the contractors that they will have them completed within the 





stipulated time. An error exists in the popular mind as 
to the seagoing properties of thesc vessels—it being gene- 
rally supposed that they are unsuited to outside service. It 


was demonstrated by the run of the Monitor from New York to 
Hampton Roads that she is as stanch and safe as_the best modelled 
ship. The new vessels will be equally safe and well adapted to 
service at sea.” 
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SONS, AND FIELD'S ENGINES IN THE EXHIBITION. 
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THE ENGINEER. 
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hand without moving from his place on the starting platform. This 
arrangement is found to be very effective for large engines, when- 
ever water is present in the cylinders from priming or other causes. 
It frequently happens with engines not fitted with the above 
improvement, but which rely upon springs or weights on the relief 
valves, that the latter do not act quickly enough to allow a free 
passage for the water, and the cylinder ends have, in several 
instances, been fractured in consequence, 'The slide valves of these 
engines are worked by the ordinary “link motion,” and they are 
“double ported,” a method of construction which requires much 
less “travel” than the common slide, thus reducing the length of 
the “links,” and consequently enabling the engines to be more 
quickly reversed. The expansion gear, which is of a peculiar and 
very eflicient description, consists of a revolving valve driven by 
means of gear work; at the same velocity as the crank shaft, and 
with a perfectly smooth and uniform motion, the steam can be cut 
off at any requisite part of the stroke without easing the engines. 
This mode of working expansively was designed some years since 
by Mr. Field to obviate the difliculties so frequently occurring in 
crew engines with the usual arrangement of cams and reciprocating 
throttle valves, or the more complicated system of expansion 
lides. All the important parts of these engines are visible from 
the platform, and are easy of access when under steam. Especial 
attention has been paid to the construction of the feed and bilge 
pump valve boxes, so as to insure all the valves being quickly and 
casily removed and cleaned without stopping the engines; the safety 
of many vessels has been imperilled by neglecting these pre- 
‘autions. 





THE EXHIBITION JURIES. 

Tue following is the report of the Council of Chairmen on the 
work of the juries:— 

The work of the several juries having been brought to a termi- 
nation, it becomes the duty of the Council of Chairmen to explain 
the manner in which the juries were constituted, and the result of 
their labours. 

The juries consisted of English and foreign members in varying 
proportions, ‘Che English jurors were, in the first place, nominated 
by exhibitors, and these nominations having been carefully consi- 
dered, her Majesty’s Commissioners invariably appointed such 
PeTSONS as appr ared to be named by the general agreement of a trade 
or district. In cases where the nominations were not made on a 
common understanding, the Royal Commissioners were guided in 
their choice by the number of votes given to particular individuals, 
ind, in some instances, by the desire expressed by exhibitors that 
the Commissioners should themselves select persons possessing the 











necessary qualifications. 

The British colonies were represented by jurors recommended by 
he several Colonial Commissioners. 

Moreign nations taking part in the Exhibition hal a right to 
nominate one juror for every class in which they were represented 
hy 20 exhibitors, and for every section of a class in which they had 
lo exhibitors. As an alternative, each nation had a certain number 
of jurors allotted to it, in proportion to the space which it occupied 
in the building, and several countries accepted this alternative. 
Her Majesty’s Commissioners, without fixing any arbitrary propor- 
tion between foreign and English jurors, appointed as many of the 
litter to each jury as the experience of past Exhibitions showed to 
be necessary for its efficiency. 

The juries were 65 in number, grouped so as to form 36 classes or 
lead juries, corresponding to the 36 industrial classes under which 
the objects are arranged in the Exhibition, Hach of these head 
juries, When subdivided into sections, acted as a united body for the 
confirmation of awards. — Before, however, these awards were con- 
sidered final, they were brought before and received the sanction of 
a council, consisting of the chairmen of the 86 head juries. 
The chairmen, forming the council which regulated the affairs of 
the juries, were nominated by her Majesty's Commissioners from 
ihe jurors of different nations, a number being allotted to each 
country relatively to the space assigned to it in the building. ‘The 
council was presided over by a chairman appointed by her Ma- 
jesty’s Commissioners. 

tier Majesty’s Commissioners decided that only one description 
of medal should be awarded by the juries. This decision con- 

iderably facilitated their labours, as it became necessary only to 
reward excellence wherever it was found, without reference to 
competition between exhibitors. As the work of the juries ad- 
vanced it was ascertained that many articles possessed excellence of 
a kind whieh deserved a special mention, without, however, 
entitling them to a medal; and although it involved some departure 
from the principle that had been originally laid down, yet the 
Couneil of Chairmen acceded to the wish of the juries, and permitted 
such eases to be classed and published under the title of “ Honour- 
able Mentions.” 

The jurors and their associates engaged in examining the objects 
of the Exhibition amounted to 612 persons, of whom 287 were 
foreigners, and 3: glish. They are men of high social, scientific, 
and industrial position, drawn from nearly every civilised country 
in the world. Their labours have occupied two months, and have 
heen of the most arduous description, as they had to examine the 
objects displayed by at least 25,000 exhibitors, It can scarcely be 
expected that none of the articles exhibited have escaped their 
attention. Ina few instances the delay of arrival or of arrangement 
has rendered it impossible for the juries to examine every article now 
within the building; while, in other cases, errors in classification 
have rendered it doubtful to which of the juries the duty of 
examining some particular object should fall. Every effort, how- 
ever, has been made to conquer these obstacles, and the omissions, 
f any, must be very few in number, and are not owing to the want 
of attention of the juries or of the officers engaged in facilitating 
their work, 

The number of medals voted by the juries amount to nearly 
‘000, and the honourable mentions to about 5,300, The proportion 
of awards to exhibitors is greater than in the International Exhi- 
bition of 1851, but less than in that of 1855. 

Notwithstanding the varied nationalities represented in the juries, 
it is gratifying to record that the utmost harmony has prevailed 
during the whole time that the jurors have been associated in their 
labours. The mutual dependence and intimate alliance between the 
industries of the world have been illustrated by ths zealous and 
impartial efforts of the jurors of different nations to recognise and 
reward the merit displayed in the exhibitions of their industrial 
compentors. 

We are glad to observe that the state of industry, as shown in the 
lnternational Exhibition, gives evidence of a singularly active and 
healthy progress throughout the civilised world ; for while we find 
every nation searching for new raw materials or utilising products 
hitherto considered as waste, we are struck especially with the vast 
improvement in the machinery employed to adapt them to indus- 
ivial purposes, as well as with the applications ot science, and with 
the great and successful attention which is now given to all the arts 
necessary to gratify our taste and sense of beauty. 

We cannot conclude this report without expressing our obliga- 
tions to Dr. Lyon Playfair, the Special Commissioner for Juries, for 
the constant and intelligent assistance which he has rendered to us 
throughout our labours, as well as to the deputy commissioners and 
secretary, who have acted under his direction, and have afforded 

flicient aid to the several juries during their inquiries. 

"TAUNTON, 
ent of the Council. 
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Steam on Common NRoaps.—On Menday last, Mr. Aveling, of 
Rochester, drove one of his traction engines, weighing 10 tons in 
working trim, up along incline of Lin 8, succeeded by a shorter 
length of Lin7. The engine took with it two wagons weighing 
with load, 10 tons. Steam of 1001b. was maintained all the way up, 
and the train was stopped and easily started on the incline. 








INTERNATIONAL EXHIBITION. | 
JURORS’ AWARDS IN THE BRITISH DEPARTMENT OF CLASSES | 
%, 4, 8 AND 10. 
In Class 5, Railway Plant, including Locomotive Engines and Car- | 
riages, the following medals have been awarded :— 
J. Ashbury, for the complete construction of a railway goods | 
wagon in 11 hours; 8. 8. Bateson, for an invention to prevent the 
spheroidal action of heated water in a tube; J. Beattie, for improve- 
ments in the mode of securing tyres on railway wheels; Beyer, 
Peacock, and Co., locomotive engine and tender, for excellence of 
workmanship; G. and J. Brown and Co., for a good process of 
making solid wrought iron tyres; C. Fay, for continuous breaks on | 
railway carriages; J. Gibson, for improvements in the mode of 
seeuring tyres on railway wheels; R. Kitchin, for improvements in | 
weighing machines; Manning, Wardle, and Co., colliery locomo- | 
tive engine, for excellence of workmanship, and adaptation for the 
purpose for which it was constructed; R. C. Mansell, for improve- 
ments in the mode of securing tyres and wheel: vaylor, Vickers, 
and Co., cast steel tyres and wheels, for excellence of quality of the 
material; J. Newall, for continuous breaks on railway carriages ; 
H. Pooley and Son, for improvements in weighing machines; Sharp, 
Stewart, and Co., locomotive engine, for excellence of workmanship ; 
J. Wright and Sons, first-class carriage, for good workmanship. 
The following received honourable mention: — A. Allen, 
straight link valve motion; Sir W. G. Armstrong and Co., loco- 
motive engine and tender; G. E. Dering, tempered steel keys and 
tree nails; ‘I’. Dunn and Co., turntable; Eastern Counties Nailway 
Company, locomotive engine and tender; W. Fairbairn and Sons, 
locomotive engine ; Gloucester Wagon Company, wagon for dis- 
charging coal into ships; Isea Foundry Company, switches, 
crossings of Bessemer steel; C. Little, safety coupling for railway 
wagons ; Lloyds, Foster, and Co., wheels, axles, and tyres: Neilson 
and Co., locomotive engine; W. Owen, wrought iron w heels, axles, 
and solid tyres ; Patent Shaft and Axle Tree Company, wheels, axles, 
and tyres; G. Richardson, and KE. Chattaway, communication | 
between the guard and engine driver of a railway train; Stevens | 
and Son, semaphore signals. . 

















In Class 7, Manufacturing Machines and Tools, Section <A, 
Machinery employed in Spinning and Weaving, &e., the 
following medals were awarded :— 





Anderston Foundry Company, for their fancy looms; J. Apperly | 
and Co., for their feeding apparatus for woollen carding ma- 
chines; J. Combe and Co., for their expanding cone pulley 
applied to their roving frame, and for their cop or pirn winding 
machine ; W. Dickenson and Sons, for the application to their loom 
of ‘Taylor's patent crank arm; Dobson and Barlow, for their 
carding engines, with self-stripping apparatus applied to the top or 
flat card, and for their self-acting mule; J. Ferrabee and Co., for 
apparatus for forming bats of fleece and for fulling the cloth; G. 
Hattersley and Son, for their looms for fancy goods; Hetherington 
and Sons, for improvements in their combing machine, and for the 
novelties applied to their carding engines; W. Iliggins and Sons, 
for improvements in roving and slubbing frames, and in carding 
engines; G. Hodgson, for his looms (with latest improvements); 
J. Mason, for his self-acting woollen mule, and for separating 
plates, of his roving and slubbing frames ; C. Parker and Sons, for 
their sail cloth loom ; Platt, Bros., for their cotton gins, the self- 
acting mules for cotton and wool, and for their system of carding 
engines for wool as a whole; J. Rowan ‘and Sons, for their flax 
scutching machine; Sharp, Stewart, and Co., for their self-acting 
reel winding machine ; W. Smith and Bros., for woollen loom for 
weaving cloth two yards wide; for judicious arrangement and 
fitness of the several parts, and their adaptation to the objects 
intended, combined with good workmanship; ‘Tuer and Hall, for 
their carpet foom, superior construction, improved wire motion, 
economy in first cost, saving in time and quantity produced; 
Walker and Hacking, for their self-acting mules; Wren and 
Hopkinson, for their machine for sizeing, or ascertaining the fine- | 
ness of silk. | 
The following were honourably mentioned :—Cook and Hacking, | 
for their self-acting heald knitting machine ; 8. De Bergue, for his 
collection of reeds ; J. Dugdale and Sons, for their spindle bolster, | 
capability of adjustment to compensate for wear; VP. Fair- 
bairn and Co., tor their rope machinery; Gatenby and Pass, | 
for collection of reeds; Guinness and Co., for their sewing 
machines ; J. Harrison and Sons, for improved linen loom; J. Kerr | 
and Co., for their calendering machine; 8. Lawson and Sons, for | 
their flax machinery; T. and G. Morrison, for their improved | 
machine for perforating cards for jacquard apparatus; W. Nightin- | 
gale and Co., for horse hair curling machine; G. Ward, for his | 
} 





heald knitting machine. 
In Class 7, Section B, Machines and Tools employed in the Manu- 
facture of Wood and Metals, the following medals were awarded :— 
S. Barnett, for his superior gaseous water apparatus; G. Bertram, 
for a well-designed and good paper-making machine ; Beyer, Pea- 
cock, and Co., for their well-made machines for working metal ; | 
Bradley and Craven, for a superior dry clay brick-making machine; 
H. Clayton, and Co., for the best brick machinery in the Exhibition ; 
C. De Bergue, and Co., for his effective rivetting and punching | 
machine; B, Donkin, for a superior well-made paper machine; 
P. Fairbairn and Co., for a well-constructed series of machines for | 
working metals; G. Forrester and Co., for a well-executed sugar pan | 
apparatus; H. Garside, for a most ingenious electric engraving ma- | 
chine; Greenwood and Batley, for a collection of various very 
ingenious machines for various purposes; A. Handyside and Co., | 
for well-constructed hop machinery; L. Holtzapffel and Co., for 
high finish of workmanship and general arrangement of his turn- 
ing lathes; J. 8S. Hulse, for well-made machines for cutting 
metal; Johnson and Atkinson, for an ingenious apparatus for type- | 
casting and finishing; J. Lockett, Sons, and Leake, for an ingenious 
engraving machine; Manlove, Alliott, and Co., for well-constructed 
sugar and laundry machinery ; A. Mathieson and Son, for a superior 
collection of hand tools; W. and A. McOnie, a well-made sugar 
mill; Mirrlees and Tait, for their substantial sugar-cane crushing 
apparatus ; W. H. Mitchell, for his most ingenious type composing 
and distributing machine ; Morgan and (o., for a very clever block- 
cutting machine; K. Morrison and Co., for a well-designed steam 
hammer; Muir and Co., for a series of engineers’ tools; D. Napier 
and Sons, for printing and bullet-making machines; Normandy 
and Co., for a most ingenious and useful apparatus for the distilla- 
tion of salt water; Powis, James, and Co., for a collection of first- 
class machinery for working wood; T. Robinson and Son, for a 
good assortment of wood-working machines; M. Samuelson and 
Co., for a well-constructed linseed oil-making machine ; D. Siebe, 
for an ice-making machine by continuous circulation of the same 
ether ; Siemens, Halske, and Co., for a well-constructed telegraph 
wire covering machine ; Sharp, Stewart, and Co., for well-arranged 
machines for working metal, and especially the punching and shear- 
ing machine; Shepherd, Hill, and Co., for excellence of workman- 
ship in machinery for cutting metal; J. Smith : Son, for a skil- 
fully made wire cylinder; Smith, Beacock, 1 Tannett, for new 
application and general excellence in machinery for working 
metals; T. and T. Vicars and Co., for their well-arranged bread 
and biscuit machinery; Waterlow and Sons, for a well-contrived 
railway ticket printing and numbering machine; Naysmith and Co., 
for ingenious contrivance in dividing apparatus ; Worssam and Co., 
for a superior collection of wWood-working machines; Whitehead, 
for well-constructed brick machinery ; W. S. Yates, for a cleverly 
arranged bristle-sorting machine; C. T. Youngman, for ingenious 
-making machines. 
owing were honourably mentioned :—Barrett, Exall, and 
Andrewes, for bread and biseuit machinery ; KR. Besley and Co., for 
a type-casting machine; H. Bridle, for an improved refrigerator: 
Carrett, Marshall, and Co., for an improved steam hamm« L. Col- 
lier, for confectionery machines; W. Conisbee, for printing ma- 
chinery; PD. Cook and Co., for sugar apparatus and rivetting 
machines; T. W. Cowan, for a compressed air hammer; Crawhall 

































and Campbell, for a new boring machine; Easterbrook and Allcard, 
for engineering tools; Eastwood and Sons, for an improved tilt 
hammer; Faweett, Preston, and Co., for a sugar mill; B. Fleet, for 
soda water apparatus; Fox Brothers, for good serviceable 
engineers’ tools; F. W. Gerish, for a printing press; H. Goodall 
for improved grinding machine; D. and J. Greig, for paper cutting 
machine; G. and A. Harvey, for engineers’ tools; Hetherington 
and Sons, for a lathe and drilling machine; H. Hughes, for a 
goffering and crimping machine; J. Hunt and Co., for an improved 
machine for cutting the teeth of bevel wheels, G. Jarrett, for 
several good stamping machines; Kennan and Sons, for various 
tools; Kirkstall Forge Company, forasteam hammer; J. McDowall 
and Sons, for good wood machinery; Maclea and March, for a 
collection of engineers’ tools; T. J. Marshall, for parts of paper 
machines; A. Morrall, for improvements in needle making; 
T. Neal, for grinding mil Needham and Kite, for a yeast 
press; IL. R. Palmer, for various presses: Patent File Machine 
Company, for file-striking machines; W. Pearson and Co. 
for a nail-making machine; T. Perry and Son, for hard rolls 
for metal; Petter and Galpin, for printing machinery; Porter 
and Co. for lozenge and biseuit machinery; J. Ross, for 
printing machinery; W. Ryder, for forgi and fluting machines ; 
Shanks and Co., for improved drilling and screwing machines ; 
Sharratt and Newth, for improvements in diamond tools for glaziers ; 
J. Sinclair, for parts of paper machinery; A. Smith, for a telegraph 
rope-making machine; Smith and Coventry, for engineers’ tools; 
Smith and Hawkes, for superior rolls for metals ; G. ‘Lidcombe and 
Son, for a paper-cutting machine; H. Tyler and Co., for good work- 
manship in mineral water apparatus; J. Tyler and Sons, fox good 
workmanship in mineral water apparatus; Whitmore and Sons, for 
acorn mill; W. Wilson, for a dry-clay brick-making machine ; 
J. and. lt. M. Wood, for printing machinery and type; J. Wright, 
for a mould-making machine; J. and T. Young, for a very good 
sawing machine. 
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In Class 8, Machinery in General, the following medals were 
awarded :— 

Allen, Harrison, and Co., gun metal fittings for steam engine 
valve fixed with fusible metal, good work, general excellence, 
Sir W. G. Armstrong and Co., water pressure engine, crane, &c.5 
general arrangement, practical success, good work ; J. P. Ashton, 
steam engine and hoist, practical success; J. U. Bastier, chain pump, 
originality of design, good arrangement; Bowser and Cameron, 
Derrick crane, practical utility, moderate cost; Bray's Traction, 
Engine Company, traction engine, practical utility and suce ess; 
Broughton Copper Company, copper and brass work, valves, &e. ; 
Carrett, Marshall, and Co., steam engines, steam pump, cranes, &e. 3 
general good arrangement and good workmanship; Chaplin and 
Co., steam crane, good workmanship, practical utility; J. Chedgey, 
glass rollers, pumps, pipes, &c., turned and bored, new manufacture, 











! sood work; D. K. Clark, smoke consumer and feed-water heater, 


practical efficiency and convenience; E. Clarke, fire escape, good 
design, practical utility, good workmanship; Clayton, Shuttleworth, 
and Co., steam engine, good arrangement, good workmanship, and 
practical success; Kadie and Spencer, iron tubes, good work; 
Easton, Amos, and Sons, turbine, Appold’s centrifugal pump, good 
workmanship, practical success; C. J. Edwards and Son, leather 
bands, hose, and fire buckets, good work ; Fawcett, Preston, and Co., 
steam engine and sugar mill, general excellence; Forrest and Barr, 
crane, practical utility, good workmanship; Capt. F. Fowke, 

R.E., as inventor of fire engine well adapted for military purposes ; 
Frieake and Gathercole, salinometers, telegraphs, indicators, &e 
good workmanship; Greenwood, Batley, and Co., machine for test- 
ing strength of steel, good design, excellent workmanship, prac- 
tical success; Gwynne and Co., double acting centrifugal pump 
worked by horizontal engines, good work and practical suc- 
cess; J. Harrison, cast iron boiler, originality of design and 
general merit; Harvey and Co., model of pumping engine, excel- 
lence and practical success of engines represented by the model; 
Humphreys and Tennant, marine engines, simplicity, compactness, 
accessibility of all parts, and good workmanship; Imperial Iron 
Tube Company, metal tubes, good work; J. Laird, Sons, and Co., 
marine engines, compactness, good arrangement, and good work- 
manship; ‘T. Lambert and Sons, Jopling’s water meters, sluice 
valves, &c., good arrangement, practical utility ; Lilleshall Company, 
blast engines, good work; G. Lloyd, blowing fan, good design, 
practical utility ; Manchester Water Meter Company, water meters, 
originality of design and practical success; Maudslay, Sons, and 
Vield, marine engines and models, general excellence of the engines, 
also of the collection of working models; W. aud A. McOnie, 30- 
horse power steam engine and sugar mill in motion, general excel- 
lence and good workmanship ; Merryweather and Son, fire-engines, 
improvements in design, good workmanship and performance; 
Mirrlees and Tait, steam engine and sugar mill in motion, general 
excellence, good design, and good workmanship; T’. Middleton, 
Murray’s chain pump, practical success; R. Morrison and Co., 
inverted cylinder vertical engines, compactness and simpli- 
city; D. Napier and Son, centrifugal machine for curing 
sugar, automaton mint weighing machine, originality of 
design, excellent workmanship, and practical success of weigh- 
ing machine, originality of design and good work in sugar 
machine; KR. Napier and Sons, drawings, on account of the 
merit of the engines of the steamship Persia, which engines are 
represented in the drawings ; Newton, Keates, and Co., copper and 
ass articles for engineers, good work ; Normandy and Co., appa- 
ratus for obtaining aérated fresh water from sea water, practical 
utility and success ; North British Rubber Company, driving belts, 
Xe., practical utility and succ North Moor Foundry Company, 
steam turbines, fans, &c., originality of design and practical success ; 
Peel, Williams, and Peel, pumps, hydraulic press for beet-root 
sugar, practical efligiency and good arrangement; C. A. Preller, un- 
tanned leather driving belts, &e., new manufacture, good work; 
Ransomes and Sims, portable steam engine, 20-horse power, por- 
table steam crab, 5-horse power, excellent work, practical success; 
G. Rennie and Sons, marine engines, originality of design and 
general excellence; W. Roberts, tire-engines, ingenuity of design ; 
W. Robinson, machine for cleaning casks without unheading, 
original design, practical utility ; Routledge and Ommanney, engines, 
pumps, boiler feeder, magnetic machine for separating iron and 
brass turnings, practical utility; J. Russell and Sons, tubes and 
fittings, good work; G. Salter and Co., spring balances, dynamo- 
meters, pressure gauges, &c., excelleut workmanship, practical suc- 
cess: M. Samuelson and Co., oil mill, good work; Shand and 
Mason, fire engines, good workmanship and excellent performance ; 
C. W. Siemens, regenerative gas engine, regenerative furnace, 
water meter, practical success of furnace and water meter, origina- 
lity of the whole; Stephenson Tube Company, seamless metal 
tubes, rollers, &e., good work; J. Taylor and Co., traction engine, 
simplicity and practical utility ; James Thomson, as inventor of the 
water-wheels, faus, pumps, &c., exhibited; Thornewill and Warham, 
winding engines, excellent work; Tod and M’‘Gregor, inverted 
cylinder screw engines, simplicity, general facility for repairs, 
general excellence ; Tuxford and Son, traction engine, good design 
und good workmanship ; Webb and Son, leather driving belts, 
‘kets, hose, &e.. good work; F. H. Wenham, 10-horse power 
rmo-expansive engine, good application for superheating steam ; 
I’. A. Weston, differential pulleys, &c., original application, practical 

utility and success; Whitmore and Sons, horizontal steam engine 

driving corn mill, good work; J. C. Wilson and Co., portable 
steam sugar cane mill, good arrangement, practical utility, good 
workmanship; Williamson Brothers, Thomson's vortex turbines, 

fan, pumps, Ke., « nality of design, practical success, good 

work. 

The following were honourably mentioned:—D. Adamson and 
Co., 20-ton hydraulic lifting jack; Adeock, distance indicator for 
wheeled carriages; Baines and Drake, engine and boiler mountings 3 
S. Barnett, soda-water machine; Barrett, Exall, and Andrewes, 
50-horse power, double cylinder, horizontal high pressure expansive 
condensing engine ; J. Beck, valves and cocks; E. T. Bellhouse 

; and Co., brass fittings; W. Benson, 3-horse power steam engine on 
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pillar ; Caird and Co., models of marine engines; T. Carr, disin- 
tegrating mills; J. Chandler, flat glass water gauges for boilers ; 
Coombe and Co., mill stones, &c.; B. Donkin and Co., turbine; A. 
Everitt and Sons, brass, copper, and iron articles, tubes, Kc. ; J. 
Ferrabee and Co., direct action vertical steam engine; B. Fleet, 
steam soda water machine, with bottling apparatus; B. Fowler and 
Co., force pump and rams; R. A. Godwin, tlood pump ; H. Goodall, 
machine for grinding and sifting; Hawkins, pressure gauges and 
«up leather collars; Hepburn and Sons, machine belts and other 
articles of leather; J. Holgate and Co., leather mill-bands and hose 
pipes; Hughes and Sons, mill stones; J. Key, horizontal screw 
engines ; J. Lawrence, brewery apparatus, tubular beer cooler, Ke. ; 
8. Leoni, taps, steam cocks, bearings for machinery, &c., of Adamas ; 
Lloyd and Lloyd, wrought iron tubes and fittings; Manlove, 
Alliott, and Co., steam engine; W. May and Co., double cylinder 
engine, and surface condenser; Needham and Kite, filter for semi- 
tluids—model; E. B. Neili, Ericsson’s hot air engine; Nobes and 
Hunter, leather bands, hose, buckets, &c.; Norris and Co., leather 
belts, hose, fire-buckets, &c.; L. Norton, model pumps; Patent 
Frictional Gearing Co., hoists and other wheel work; W. Potier, 
ut wheel bands; Ravenhill, Salkeld, and Co., models of oscillating 
marine engines; T’. Richardson and Sons, small inverted cylinder 
marine engine ; J. Russell and Co., wrought iron tubes, &c.; Sandys, 
Vivian, and Co., 16-horse power horizontal steam engine ; G. Simp- 
sou, freezing machine; Smith, Brothers, and Co., pressure and 
vacuum gauges; J. Stone, ship’s pump and fire engine; T. M. 
‘Tennant and Co., portable steam engine; ‘Thompson and Stather, 
hydraulic press pumps; H. Tyler and Co., soda-water machine, 
presses, &c.; F. O. Ward, horizontal steam engine and pumps; 
J. White, engine oil feeders, &c.; W. P. Wilkins, 20-horse power 
condensing engine; F. Wise, feed water regulator, indicator, alarm 
for steam boilers; R. Wood and Sons, 2U-horse power, double 
cylinder steam engine; 'T’. Worsdell, steam crane, jacks, hydraulic 
wire testing machine. 





In Class 10, Section A, Civil Engineering and Building Con- 
trivances, the following medals were awarded :— 
H. Barret, model of fireproof floor, practical success; J. Bethells 





RAILWAYS IN INDIA. 


Mr. Jvtanp Danvers, Government Director of the Indian Rail- 
way Companies, has just presented to the Secretary of State in 
Council an elaborate Report on Railways in India for the year 
1861-62. The subject has at present considerable interest, as well 
because it is indicative of advancing civilisation and commercial 
enterprise in our Eastern dominions, as because English capital, 
seeking investment, has, for some time past, set very much in that 
direction. From the report of Mr. Danvers, therefore, we cull some 
of the more important particulars. He states that the progress 
in the works on the railways in India has been steadily continued 
during the past year; that an expenditure of about £7,000,000 
has been incurred, and 760 miles of new line have been opened for 
traffic. Of the East Indian Railway, 1,364 miles in length, 563 
miles had been opened in January, 1862; of the Great Indian Penin- 
sula, 1,266 miles long, 437 miles had been opened ; of the Madras, 
850 miles long, 2983; of the Bombay and Baroda, 310 miles long, 1324; 
the Scinde, 114 miles long, had been wholly opened ; of the Great 
Southern, 78} miles in length, 48 had been opened; and of the 
Caleutta and South-Eastern, 29 miles long, 16 had been opened. 
The first Punjab, 252 miles long; the second ditto, 280 miles; and 
the Eastern Bengal, 110 miles, are all in course of construction, and 
no part of them has yet been opened. It will be remembered that 
the works on three sections of railway which had been sanctioned 
were suspended, viz., the branch of the East Indian Railway from 
Allahabad to Jubbulpore, the extension of the Punjab line from 
Lahore to Delhi, and the section between Sholapore and Bellary on 
the Bombay and Madras line. Arrangements have recently 
been made with the East Indian Railway Company, who 
have funds for the purpose, to commence operations on the 
first of these lines, and the Punjab Railway Company have 
been authorised to take measures for issuing shares to the 





| extent of £2,500,000 for the second, and to raise such an amount 


at once as shall be sufficient to allow the more formidable works, 
such as bridges, to be commenced this year. Advantage has been 


| taken of the suspension of the last section, half of which appertains 


creosuted wood, successful application ; I. Brunel, as representative | 


of his father, the late I. K. Brunel, F.R.S., models of Saltash and 
Chepstow bridges, boldness of design and ingenuity, aud goodness 


of construction, novel and excellent means of sinking the founda- | 


tions under very diflicult circumstances ; E. Clark, model of hy- 
draulic graving dock, for its great utility and novelty of applica- 





tion ; Q. V. Clemence, for the simplicity and economy of construc- | 


tion of the dome scaffold, and traveller, as illustrated by the models ; 
J. Cowen and Co., gas retorts, firebricks, &c., excellence of quality ; 
If. Doulton and Co., stoneware pipes, &c., excellence of manufacture 
and lowness of price; Gibson and ‘Turner, for the boldness of de- 
sign, and successful execution of the Liverpool station roof repre- 
sented by the model; Gilkes, Wilson, and Co., model of railway 





viaduct over the river Belah, for goodness of execution of the | 


viaduct ; Lieut.-Col. Kennedy, extensive application of screw piles 
to bridges of great extent in India, as illustrated by his models ; 
Sir J. Macneil, F.R.S., importance of design and successful execu- 
tion of the bridge over the Boyne, illustrated by the model; J. 
Murray, for good design and execution of Sunderland Docks, illus- 


bricks and tiles; S. Salter, for the admirable execution of the model 
exhibited by C. Vignoles; Capt. H. Y. D. Scott, for discovering a 
gvod and cheap cement, exhibited by Lee, Son, and Smith; Sili- 
ceous Stone Company, articles made in artificial stone, for excellence 
and durability of material; A. Stevenson, boldness of design and 
successful construction of Skerryvore Lighthouse, as shown by the 
models; C. Vignoles, for boldness of design of the Bilboa Railway, 
as illustrated by the model and drawings; J. Walker, for boldness 
of design and successful execution of Smalls and Bishop's rock 
lighthouses, as illustrated by models exhibited by the Corporation 
of the Trinity House. 

The following were honourably mentioned :—Deart’s Patent 
Brick Company, bricks and agricultural drain pipes, of good 
quality ; R. Brown, tiles, bricks, &c., in colours of good quality ; 
M. Brown-Westhead, hoist-governor, &c., ingenuity of con- 
trivance; Clark and Co., for novel application of corrugated 
steel; N. and J. W. Douglas, for their intelligent and energetic co- 
operation when resident engineers in charge, of the construction of 
the Smalls and the Bishop's rock lighthouses ; J. and W. Eastwood, 
bricks, tiles, &c., for goodness of quality ; Fison and Co., kiln tiles 
for drying malt, white bricks, Xc., for excellence of manufacture ; 
G. Halpin, engineer to the port of Dublin Corporation, for the suc- 
cessful construction of Fastnet lighthouse; Keynsham Blue Lias, 
Lime, and Cement Company, good quality of lime and cement; 
Lawrence Brothers, for ingenious modes of applying patent sluices, 
lifts, &e.; Lee, Son, and Smith, for their good manufacture of 
Scott's cement; J. C. Part, for the good quality of Martin’s cement 
and plaster of Paris; W. Stephenson and Sons, good quality of 
bricks. 

Anmour PLatinc.—The Lords of the Admiralty have not exactly 
made up their minds as to the nature of the armour with which the 
sides of the Agincourt, Minotaur, Northumberland, and Prince 
Albert are to be protected. It wasoriginally intended that the plates 
to be placed on those ships should be 5}in. thick, on a teak backing 
of 9in., but the experiments of Monday have induced their lordships 
to pause, and they have requested the different contractors to send 
in estimates of the cost for reverting, in the case of the above-named 
ships, to the old Warrior plan of 4}in. iron and 18in. of teak, if, on 
the consideration, it should be decided upon abandoning their first 
intentions.—Army and Navy Gazette. 

Tae Hypravutte Test ror Borers.—A case has recently been 
iried in the Court of Exchequer, London, which foréibly points out 
ihe necessity for a periodical and careful examination of boilers of 
railway engines and steamboats. It will be remembered that the 
boiler of an express train, on the London and North-Western Rail- 
way, burst in the month of July, last year, while running with the 
Irish mail train near Rugby. Amongst the passengers injured was 
the Rey, Mr. Milliken, a clergyman holding a living of about £300 
a year. By the shock which followed the explosion, his head came 
into collision with the side of the railway carriage. At first it was 
hoped he had not been materially injured, but on his proceeding to 
Dublin the injuries developed themselves, and eventually ended in 
paralysis. He sought compensation from the company in the 
Court of Exchequer, London, but for some reasons not clearly 
ascertainable the jury did not agree upon a verdict —_ It was elicited, 
however, by the evidence that the boiler was originally weak, and 
had been used incessantly. For nearly four years it had run at the 
rate of 38,000 miles in the year, without any attempt at internal ex- 
«mination. The engine had, in fact, performed seventeen years’ 
work in ten years, and had been examined internally but once! 
Che fragments proved that the barrel of the boiler had been furrowed 
by corrosion for a total length of nearly eight feet along the seams, 
and in some places the corrosion was so deep as to leave only the 
thickness of one-sixteenth of aninch. The hydraulic test cannot err, 
and discovers the most minute defects. ‘The company urged, in their 
defence, that “such a test was never resorted to by any of the 
¢<reat companies.” The matter becomes one of public interest when 
itis known that great companies may not examine their boilers 
Internally for six years, and never use the hydraulic test. Many of 
the boilers on railways and steamships may be corroded to the 
thickness cf one-sixteenth part of an inch, nor will the fact be ascer- 
tained until some disastrous explosion takes place. ‘The law ought 
to provide that all steam boilers should be internally examined, if 
not by the hydraulic test, at least once every year. ‘There is no 
excuse for neglecting this precaution. The examination costs but a 
trifle, and causes but short delay. Asthe law at present stands, a 
hundred lives may be wheeled along by a great company, with but a 
quarter of an inch of corroded iron between them and death.—Jrish 

Imes, 


to the Great Indian Peninsula and half to the Madras Company, to 





June last (the latest date to which the accounts of net receipts have 
been received) did not amount to a sixth of this sum, but a great 
portion of the capital to which the guaranteed interest applies is, of 
course, still altogether unproductive. The lines yielding the above 
profits do not represent half the capital which has been expended, 
and the work they are doing is moreover but a fraction of what 
they will do. ‘’he detached portions of line which are open, 
the imperfect communication between many stations, and tne 
existing roads of the country, the unsettled arrangements for con- 
ducting the traflic, and the still experimental state of the question 
of rates and fares, render it very difficult, if not impossible, 
to anticipate, by estimates or calculations, the results that 
may be obtained when the various works are fully com- 
pleted. Mr. Danvers remarks that the question of rates and fares 
naturally leads to an inquiry into the effects they will have upon the 
price in the market of the produce of the country, more especiall 

cotton. He gives a detailed account of imports of cotton into this 
country curing the last three years, showing how greatly the supply 
from India has been increased in consequence of the price which the 









} commodity has commanded in Lancashire. ‘The charge for convey- 
| ing cotton by railway is row from 1d. to 1}d. per ton per mile. The 


mode hitherto adopted of carrying it by bullocks and in country 
carts involves an expense of about 3d. or 34d. per ton per mile, and 


| the cotton is so much injured during its transit that the cost of con- 


veyance really amounts to about 44d. per ton, The railway charges 


| of Id.and 1}d. exhibit, therefore, a very favourable contrast, and will 


make a more extended examination of the country through which | 


the line passes, for the purpose of ascertaining whether a more ad- 
vantageous route than that originally decided upon may not be 
found. ‘The approaching completion of the main lines has drawn 
the attention of Government and of the public to various schemes 
which, either directly or indirectly, should prove valuable auxiliaries 
to the railways. ‘The first of these is a system of cross 10ads to con- 
nect the railway stations with the existing high roads of the country. 
This work has’ been vigorously undertaken by the local authorities 
in various districts. ‘The Home Government has also recently sanc- 
tioned the execution, by the direct agency of local officers, of a light 
railway from the ironworks on the Kumaon-hills to Koorjah in 
the Dooab. It was mentioned in a former report that Mr. Hardy 
Wells had been deputed to examine and report upon the subject, 
and this line is one of a system of railway and road communication 
in the provinces of Rohileund and Oude submitted by him to the 
Government of India. The other projects have been taken up by 
persons of enterprise in this country. Some idea of the work done 


. | in this country in connection with Indian railroads may be formed 
trated by the model exhibited by the Sunderland Local Committee ; | 
li. and N. Norman, for excellence of manufacture of ornamental | 





from the fact that up to December last 2,459,928 tons of materials 
had been despatched to India by the railway companies. On this 
service 3,012 sbips were employed, of which 39 have been lost. 
The value of the materials sent Gut was about £12,000,000, and the 
amount paid for insurance about £318,756, being on an average 
£2 12s. per cent. The total amount of losses sustained in the trans- 
port is about £250,000, being less than 2} per cent. on the value of 
the materials despatched. ‘fhe losses were in each case fully covered. 
But, besides recovering from the underwriters £250,000 for the 
materials lost, the companies also received considerable sums for 
general averages, so that the difference between the aggregate 
amo unt paid for premiums on insurance and the amount of losses 
was very small. On the Ist of January, 1861, the number of pro- 
prietors in the Indian railways was 17,118, and the paid up capital 
£25,887,050. The year before it was 15,224, and the paid up 
capital £22,920,000." During the past year the shareholders have 
increased to 19,469, and the share capital to £31,308,909, in addition 
to which £11,756,249 is held in debentures by 6,621 persons. These 
facts show that the Indian railway interest in this country has 
become a very important one. It is a noteworthy circumstance 
that, out of 34,329 persons employed on te open lines, on the 30th 
of October last, 32,148 were natives of the country. The financial 
position of the companies is more satisfactory than could have been 
expected at the commencement of the It was at that time 
apprehended that the companies themselves would be unable to raise 
funds for their uperations during the year, and power was given to 
the Secretary of State in Council by l’arliament to raise money in 
this country to meet any deficiency. Certain sections of this line 
were also suspended, in order that the expenditure might be so 
limited as to afford better facilities for raising the amount absolutely 
required to prevent loss and delay on lines in course of execution. 
After a time, however, the state of the money market improved ; and 
the growing confidence of the public in the resources of India, con- 
sequent on the actual improvement in its finances, was practically 
demonstrated by the steady demand which arose for Indian secu- 
rities, including railway stock and debentures. Between the Ist of 
May and the end of December a sum of £4,648,641 had been raised 












| by the companies, and this has been since increased by upwards of 


| the 


£4,000,000.. The Government were thus relieved from the necessity 
of raising any money on their behalf. While the sum thus raised 
by the companies has been more the expenditure has been less 
than was expected. It was calculated that £6,000,000 would be spent 
in India and £2,000,000 in England. In India the actual 
expenditure has been about £5,150,000; in England, £1,700,000. 

Che probable expenditure by the railway companies for the year 
1862-3 may be taken to be £7,100,000. ‘Towards meeting this out- 
lay there was a balance to the credit of the companies on the Ist of 
May of about £2,400,000. There should be a balance of about 
£1.000,000 on the Ist of May, 1863. To provide the whole amount 
thus required about £6,000,000 will therefore have to be raised 
during the present year. Of the sum of £8,668,617 raised during 
shares, and £4,922,779 





past year, £3,745,838 was by nd 
by debentures. At the beginning of the offici | year the 
are capital was £27,559,688, the debentures £6,835,770—total. 





4,395,458. The whole amount of capital now issued accord- 
ingly reaches £43,065,890, consisting of shares or stock £31 ,308,641 
debentures, convertible into shares, £6,922,949, debentures, not con- 
vertible, £4,833,300. Works,which will cost about £57,500,000, have 
been sanctioned ; a sum of £53,500,000, has been guaranteed, and 
the remainder will be guaranteed as required, Of this 
£43,000,000 has been raised, and of this last, 440,600,000 
has been expended. In giving £57,520,000 as the amount 
estimated to complete the undertakings, Mr. Danvers guards 
himself against encouraging the expectation that this sum 
may not be exceeded. Past experience would unfortunately lead to 
the impression that very likely it will. A double line of rails will 
in some places be necessary to meet the requirements of the traffic, 
and the same reason will probably be brought forward to justify the 
purchase of additional locomotive power and rolling stock. It is 
true that these causes for increased capital may not be con- 
sidered unsatisfactory, for such outlay ought at once to pro- 
duce a corresponding increase in the receipts. There are, however, 
no data upon which to found an exact calculation, the average cost 
per mile, upon the whole, is about £12,360; but before the railways 
are completely finished, including a small allowance of double lines, 
£13,000 will probably be nearer the mark, which would make the 
total capital required upwards of £60,000,000, The sum paid by 
the railway companies out of their profits towards the liquidation of 
guaranteed interest only amounted to about £1,250,000. The 
balance, more than £5,000,000, is recoverable by Government from 
half the net receipts in excess of 5 per cent. ‘The annual amount 








due from the Government for interest is now upwards of £2,000,000, | love. 





enable the merchant to reduce the price at Manchester to £4 or 
£4 10s. a ton, or nearly a halfpenny per Ib. forall cotton brought from 
a distance of 300 miles in the interior. in concluding his report, 
Mr. Danvers alludes to the loss which all who are connected with 
Indian railway affairs have experienced during the past year by the 
death of Sir James Cosmo Melvill, K.C.B., the Government Director 
of the Indian Railway Companies. His long and distinguished career 
in the service of the East India Company was well known. The 
boards, one and all, were unanimous in expressing their admiration 
of his character, and in recording their sorrow at the event which 
deprived them of his co-operation and advice. 

A “Dummy Locomorive.” -'The Sejentijic American, in a notice of 
the locomotive factories at Paterson, U.S., says :—* A dummy engine 
for drawing the cars of the Hudson River Railroad through the 
streets of New York is now being built there. It is the third of this 
character provided for the same company. The two which were 
previously furnished have, after a long trial of their qualities, given 
great satisfaction. The dummy is a condensing locomotive of pecu- 
liar construction, and its object is to supersede horses in the streets 
of the city. Outwardly it resembles a big box on wheels, like a 
freight car with a chimney. This long box is made of boiler iron; 
it has double hollow sides which contain water, and forms the tank 
of the engine. The boiler, engine, condenser, and pumps are placed 
within this box and supported on a suitable framing. The boiler is 
vertical and tubular, and spreads out toward the top. ‘The engines, 
consistiug of two horizontal cylinders with their appurtenances, are 
placed in front of the boiler, and very nearly in the middle of the 
car, inside of the wheels. The cylinders are each Win. by 1din., 
and their piston rods work a transverse double crank shaft situated 
close to the lower part of the boiler. On the outer ends of this shaft 
are grooved friction pinions, each 12in. in diameter; these gear into 
large grooved friction wheels, each 30in, in diameter, and from the 
shaft of the latter, motion is given by connecting rods to the two 
front and two back driving wheels at each side. This frictional 
gearing, as asubstitute for cog gearing for reducing the speed of the 
driving wheels, is au excellent arrangement. One of these dummy 
engines will haul thirty-four cars. The speed, of course, is slow, but 
this is a necessary requirement for large cities. he object of using 
a condensing locomotive for sucha purpose is to obviate the noise 
peculiar to the exhaust in the smoke stack. ‘The eylinders of the 
dummy exhaust in front into a small tubular condenser, the condens- 
ing water of which is supplied from the tank. The water to feed 
the boiler passes from the condenser by a tube into a cylindrical 
iron well situated under the two feed pumps, which are placed close 
together between the two cylinders, and are worked from the link 
motion. The feed is thus always proportioned to the amount of 
steam consumed, which is carried at from 110 1b. to 140)b. on the 
inch, and is cut off short. The construction of such an engine is far 
more difficult than a common locomotive, because it embraces more 
parts, and these are required to be arranged in a very small compass, 
Coke is used as the fuel so as to obviate smoke, and a blower is 
employed to furnish the draft.”. A “dummy” was first tried, on 
the ILudson River Railroad, in 1851, It was employed to draw long 
trains of railway carriages, at from 6 to 8 miles an hour, through 
the streets of New York. 

Arr in Corren.—The malleable quality of copper and its adapt- 
ability to the purpose of art have seldom been more fully demon- 
strated than by Mr. ‘Thomas Phillips of Snow-hill, in a work of very 
high merit, of which the spirited design is only equalled by the 
ambition displayed in its execution. Of all forms of animal life 
none have presented more difficulties, and none have been attempted 
with less success by workers in stone or metal, than the forms and 
attitudes of birds, whether in a state of motion or repose. This 
defect, due to the materials used more than te the deficiencies of the 
artist, has been boldly grappled with and successfully overcome by 
Mr. T. Phillips, sen. His figure of a “golden eagle” is the first 
attempt made to render feather for feather in either metal or stone. 
The eagle, which is of the natural size, stands on the summit 
of arugged and precipitous rock in a bold and threatening 
attitude. With wing outspread ready for a dash at his 
quarry or to withstand a human foe, the bird, with one claw ad- 
vanced, firmly grasps with his talons the rocky ledge, while, with 
head protruding and open beak, he absolutely seems to scream 
warning and defiance. The keen eye peering from under the 
shadowing ridge of the skull, the rising feathers of the crest, the 
swell and ruffling of the muscular neck, forma picture of savage 
anger as true to nature as it is admirably conceived and executed, 
The whole figure is instinct with life, and has more the appearance 
of a real bird electroty ped by some miracle than aught else to which 
it can be compared. Every one of the minute feathers which cluster 
round the neck, the fine, hair-like down which runs from the beak to 
the eye, the soft cushion of plumage at the junction of the wings and 
body, are here separate and can be each separately raised by the finger, 
The half-hairy, half-feathery legs of the bird are wonderful in the 
fineness of the down which overspreads them. The most extraor- 
dinary triumph of Mr. Phillips’s skill, however, is shown in the 
extremely minute feathers which cover the frame of the pinions and 
which conceal the fastenings of the large feathers forming the tips 
of the wings. It would be imvossible to overrate this portion of 
the work, so numerous and so thick are the feathers, and so soft and 
deep is the effect produced. The rock which forms the eagle’s eyrie, 
a fine mass of tin and antimony in combination, is of bold work- 
manship, and forms a pleasing contrast to the somewhat dusky 
colour of the plumage. Nothing can be more happy than the 
colouring of the figure of the bird. The metallic lustre of feathers, 
so difficult to imitate in painting, is here rendered with great felicity. 
Equally good also is the horn-like appearance given to the beak and 
talons, while the yellow and wrinkled scales of the feet are lifelike. 
The mode of colouring which Mr. Phillips has employed is a secret 
of his own, and was discovered by him in the course of executing 
this figure. It is an improvement oa the old system, inasmuch as 
it supersedes the aid of a battery by a new process of what may be 
called cold clectrotyping. Its chief advantage over the ordinary 
method consists in the variety of colouring on the same surface 
which it allows, and its superior economy. For six years Mr. 
Phillips has been employed in bringing this work of art to its 
present condition. More than 10,000 feathers, formed from ordinary 
copper plate, all made by hand, some of which had to pass twenty 
six or twenty-seven times under the hammer and raver, were 
necessary for the plumage alone, and show the unwearied patience 
and industry employed on what has evidently been a labour of 
Mr. Phillips, we understand, proposes shortly to allow the 

















The annual earnings of the railways for the year ending the 30th of | public to judge of its merits.— Times. 
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EVANS’ APPARATUS FOR CARBURETTING 
GASES. 


Tne object of this invention, by Frederick John Evans, of the 
Chartered Gas Works, Horseierry-road, is to effect the carburetting 
of gaseous bodies, and thus to impart thereto illuminating proper- 
ties, or to heighten the illuminating properties which they 
may already possess. This end is attained by passing the 
gaseous body intended to be carburetied through a suitable 
arrangement of heating apparatus, and while in a heated state 
leading it off to a vessel containing an easily volatilisable 
hydrocarbon. As the gas passes through this vessel the hydro- 


carbon will be vaporised and combine with the heated gas, whereby 
the requisite illuminating power will be imparted thereto. The 
mixed gas may then be led off to a burner to be consumed. 

The form of apparatus preferred to be employed for heating the 
gaseous body is shown in vertical section in the illustration. 














It consists mainly of a closed annular chamber A, formed by two 
inverted cylinders I, C, of different diameters arranged concen- 
trieally and closed at top. This chamber is mounted on short 
pillars a, a, to permit of access of air to the interior of the inner 
eylinder B, which forms a combustion chamber. The inner 
cylinder Bis open at bottom to the atmosphere, and is made 
slightly conical at that part to increase its diameter. An outlet 
pipe 4, titted to the top of this chamber B, and passing through the 
removable cover ¢ of the annular chamber A, is employed for venti- 
lating the combustion chamber. Projecting into the combustion 
chamber B is a Bunsen or other suitable gas burner D, for imparting 
the requisite heat to the apparatus. ‘The bottom edges of the two 
cylinders J, C, are provided with flanges, which flanges are con- 
nected together by bolts and nuts so as to close the bottom of the 
annular chamber A. Near the bottom of this chamber a union joint 
Ef. is fitted for admitting gas thereto, and at the top of the chamber 
A is a similar union joint PF, to allow of the escape of the gas. The 
annular chamber A, is packed with iron borings or other good heat 
absorbing material, removing for that purpose the cover c, which, 
when the chamber is filled, is to be replaced and made secure by 
screws d,d. ‘The gaseous body intended to be carburetted, whether 
it be atmospheric air or a weak illuminating gas, is then made to 
percolate through the heat absorbing medium After passing 
through this apparatus, the temperature of the chamber A being 
raised to and maintained at from 60deg. to 160 deg. Fah. (accord- 
ing to the quality of hydrocarbon used) by the flame of the gas 
burner, the heated gaseous body will be ready to enter the vessel 
containing the hydrocarbon, ‘The heat of the gaseous body acting 
on the hydrocarbon (that which it is preferred to use being coal tar 
naphtha) will vaporise the same, and a combination “nstantly taking. 
place a Juminous gas will result as above explained. 











NAvAL Exqinerrs.—The following appointments have been made 
since our last:—Samuel Clements, chief engineer, to the Liffey ; 
J, Leatham, engineer, tothe Liffey ; J. Boscell and W. ‘Tottenham, 
first-class assistant-engineers, to the Lilley; W. Fenton (a), first- 
class assistant-engincer, to the Nevenge; W. VP. Ward and W. Dawe, 
second-class assistant-cngineers, to the Liffey; J. Richardson, 
acting second-class assistant-engineer, to the Liffey; William H. 
Rundle, chief engineer, to the Indus, for the Severn, vice Weeks, 
placed on half-pay ; George G. Bardin, chief engineer, to the Edgar; 
‘T. E. Woodtield, acting-engineer, to the Edgar; James Stiven and | 
R. C, Oldknow, first-class assstant-engineers, to the Edgar; John 
I’. H. Hattersley and Hugh A'tken, second-class assistant-engineers, | 
to the Edgar; Philip Blanck, acting second-cla sistant-engineer, | 
to the Edgar; John Rankin, acting second-class assistant-engineer, 
to the Indus, as supernumerary ; George Batchelor, engineer, to the 
Vivid; John Lawson, engineer, qualitied for charge in the Cumber- 
land. forthe Racoon; Williem Rumble, first-class assistant-engineer, 
confirmed in rank; Frederick J. ‘Taplin, engineer, to the Cumberland, 
for the Argus; John I[lill,contirmed as engineer in the Visgard; 
William Rumble, acting first-class assistant-engineer, to the Cum- 
berland, for the Sepoy, William Cowap, acting second-class | 
assistant-engineer, to the Defence; Charles Salmen, acting second- 
class assistant-engineer, to the St. George, 
















STEWART’S MANUFACTURE 
FIC.1. 








Tuts invention, by D. Y. Stewart, of Glasgow, comprises various 
improvements in the manufacture of cast iron pipes and similar 
articles, and in apparatus to be used therein, 

The invention consists, in the first place, in ramming up the outer 
mould for a pipe or similar article upon a pattern constructed, so 
that the whole or a part thereof may be contracted or collapsed to 

vermit of its removal from the mould longitudinally without rubbing 
Injuriously upon the mould surface, and without its being required 
to open or divide the mould. The collapsable pattern may be con- 
structed according to any suitable plan, such as is at present in use 
in making collapsable core bars; but it is preferred to employ a 
metal pattern pipe or tube, such as is shown at A, Fig. 1. This figure 
represents the metal pattern pipe A, as having been just lowered 
from the mould box B, down upon a carriage C in a trench D, run- 
ning transversely under a railway E, upon which is the carriage F 
carrying the mould box B. Fig. 2 is an enlarged transverse section 
through the mould box B, sand 4, and pattern A, the last being sup- 
posed to be still in the mould. The pattern A is slit longitudinally, 
the slit or opening being slightly tapered to receive a longitudinal 
wedge G, whilst the faucet end ot the pattern is held firmly by a 
malleable iron ring H shaped externally to the desired contour. The 
wedge G and the corresponding edges of the slit are shaped angularly, 
as shown in Fig. 2, so as to retain the wedge accurately in position. 
The sand is rammed upon the pattern when the latter is in its dis- 
tended condition, and the wedge G is then withdrawn, whereupon the 
elasticity of the pattern causes it to contract, and so free itself from 
the mould. It is then lowered out of the mould down upon the car- 
riage C below, and the mould box with the outer mould formed within 
it is moved away on its carriage F. Ina similar manner the outer sur- 
face of the core may be shaped by means of a collapsable core box, 
consisting, for example, of a pipe or tube I, Fig. 3, out of which a 
narrow longitudinal strip is cut. ‘This core box may be conveniently 
fitted up inaframe J, situated over a trench K, having a railway 
along its bottom for the carriages L carrying the core bars M. The 


core bar M (which may be either a simple rigid one, as shown, or | 


acollapsable one) being brought on its carriage L under the core 


. . . . - . | 
box I is raised up into the latter,and the core box being fixed in | 


its closed or contracted condition sand is rammed in to form 
the core surface. The parts of the core box being afterwards 
allowed to expand free themselves from the core, which is then 
lowered upon its carriage L, aud conveyed away to a part where 
the mould box (B, Fig. 1, for example), can be placed over it, and 
the core be lifted directly up into its place in the mould. In the 
ceases of both outer mould and core, the pattern and core box 
may be contrived, so that their elasticity tends to give them 
the shayes to be moulded instead of the reverse, as described. 
Thus, the core box, as shown in cross section in Fig. 11, 
may be made, so that it tends to take the contracted 
shape necessary to form the core. A slit is formed in it longitudi- 


nally, and is occupied by a wedge g, having a slight longitudinal | 


taper. After the core is rammed up this wedge is driven further 
in, and it causes the core box to expand, so that the core may be 
withdrawn from it. ‘To keep the core box closed while being 
ramined, flanges 9 are, if necessary, formed on it near each 
edge of the slit, and are connected by screw bolts 10. In 
ramming up the outer moulds or the cores, according to 
this invention, direct-acting steam ramming apparatus is used, 
such as is shown in elevation in Fig. 4, and in sectional 
plan in Fig. 5. In this modification of the apparatus a set of 
rammers N, arranged in acircle, are connected or attached to a 
frame or disc P, to which a vertical reciprocating motion is im- 
perp by the direct action of steam in a cylinder Q to the piston rod 


8, of which the frame or dise P is connected or attached. The | 


steam cylinder Q is shown in vertical section in Fig. 6, 
the section being taken through the valve chamber 8, 
and valve s. ‘The exhaust port is to one side, and 
the bottom of the cylinder is put in communication with it 
by the upward movement of the valve s. ‘The valve-rod ‘l’ has two 
adjustable studs ¢, ¢', upon it, between which there plays the forked 
end of an arm U, fixed upon the piston rod Re The steam being 
admitted under the piston lifts it until the arm U coming into con- 
tact with the upper stop ¢ shifts the valve s, aud the steam then 
escaping the piston falls, and with it the dise 1’, and the rammers N. 
Provision is made for the change of position consequent on the gradual 
building up of the sand, this being done according to one modification 
by causing the steam cylinder \ to rise gradually as the ramming 
proceeds. For this purpose the cylinder is formed with grooved 
flanges , fitted to slide upon vertical guide bars and the 
eylinder is suspended by chains w passing over pulleys W, to 
counterweights, which are made slightly in excess of the cylinder. 
As the sand gets gradually built up the rammers descend gradually 
less far, and the counterweights always raise up the cylinder until it 
begins to bear up the weight of the piston, piston rod, dise, and 
ranuners. Steam is admitted to the cylinder by means of flexible, 
jointed, or telescopic tubing permitting of its change of position, 
It is preferred to simply lift the rammers by the steam action, the 
actual ramming of the sand being effected by the fall due to their 
own weight; in some cases, however, their descent may be aided 
by the steam action. ‘lwo or more steam cylinders may in some 
cases be used instead of one. It is necessary to turn the rammers N 
into a new position between each stroke, and for this purpose a 
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OF CAST-IRON PIPING. 


FIG. 7. 








series of ratchet teeth are formed round the frame or disc P, and as 
the disc is elevated it comes in contact with a pawl X, centred on a 
stationary stud upon the cylinder Q, and the action of this 
pawl on the ratchet teeth is such as to make the disc 
turn the necessary distance. The disc P is formed with radial 
slots to permit of the adjustment of the rammers N to suit different 
diameters. 

According to the present invention the cores are dried in their 
places in the outer moulds, and along with the latter, whereby a 
considerable saving in stove space and fuel is obtained. 

In practising the part of the invention relating to the re- 
moving of the cores from the castings, according to one modi- 
fication, a rotating tool, such as a cylindrical saw, or a 
tube furnished with cutting or abrading instruments is made 
to enter at one end between the pipe and the core bar, and by its 
rotation to cut or break away the sand, or a part of it, between the 
inside surface of the pipe and the central bar of the core. As 
the action proceeds the clearing-out tool is made to move 
along, and on completing its traverse will have made the 
core bar quite loose, and free from the casting, so that 
it can be removed with the greatest facility. In making 
up a core with a view to its being used in this way 
it is not necessary to use an expensive collapsable core 
bar, as a simple rigid one, either solid or hollow, may be employed ; 
and in using such rigid bar it is not necessary to apply the usual 
coating of straw beneath the sand. The sand portion of the core 
may, however, in some cases be formed with longitudinal cavities, 
as shown in cross section in Fig. 7, to serve the triple purpose of 
allowing the air or gases to escape, of providing for the compression 
of the sand by the contraction of the casting, and of forming outlets 
for the sand in the subsequent operation of cutting it away when 
| this is effected from above. These cavities may be on the surface 
| of the core bar Y, or partly in it and partly in the sand, or entirely 

in the sand a. If the clearing or cutting-out tvol is to be applied 

from below it is shaped so that the sand can fall clear away as it is 

cut; the application, however, of a clearing-out tool is not confined 

to any particular positions of the casting, and various kinds of tools 
| may be used according to circumstances. 

Fig. 8 is a longitudinal section of a newly cast pipe, showing the 
application to it of the cutting-out saw. On the central rod 1 of the 
core bar Y, there is fitted loosely between collars a boss 2, formed 
with a horizontal arm 3, which is provided with an adjustable guide 
for the saw 4. The saw is connected by a link toa lever 5, centred 
upon another arm 6, formed on the boss 2. The saw blade 4 being 
entered through the cavity in the sand of the core, a weight 7 is 
hung to the bottom of it, and the necessary reciprocating motion is 
imparted to it by means of the lever 5, the parts being turned gra- 
dually round upon the centre rod 1, as the sawing proceeds. 

Fig. 9 is a cross section corresponding to Fig. 8, and Fig. 10 is a 
plan of the bottom plate of the core bar, which plate is formed with 
| a slot 8, extending round slightly more than a semicircle for the 
saw to work through, and for the escape of the sand. It is not 
necessary to saw further round than this slot will permit, as when 
that extent is sawn, the core can be easily separated on the opposite 
side, and so be removed from the casting. 

According to another modification, the cavities in the sand may 
be arranged or proportioned so as to leave between them barely 
sufficient material for the support and strength of the core surface, 
and on proceeding to clear the casting a longitudinal or torsional 
strain may be applied to the core bar by a hydraulic press or other 
adequate means, which will have the effect of breaking through 
the sand between the cavities, and thereby loosen and free the core 
bar. 








Trarric Recerrs.—The traffic receipts of railwaysin the United 
Kingdom amounted, for the week ending Sth of July, on 10,274 
| miles, to £597,332, and for the corresponding week of last year, on 
| 9,95L miles, to £555,519, showing an increase of 323 miles, 
and of £41,813 in the receipts. The gross receipts on_ the 
following 14 railways amounted in the aggregate, on 6,642 
miles, to £167,948 ; and for the corresponding week of 1861, on 6,4: 4 
| miles, to £428,187, showing an increase of 145 miles, and of £39,761 
in the receipts. The increase on the Eastern Counties Railway 
amounted to £2,890; on the Great Northern, to £5,470; on the 
Great Southern and Western, to £224; on the Great Western, to 
£9,008; on the London and North-Western, to £12,704; on the 
London, Brighton, aud South Coast, to £2,888; on the London and 
South-Western, to £10,026; on the Midland, to £5,053; on the 
North British, to £239; and on the South Eastern to £2,011-- 
total, £48,513. But from this must be deducted £677, the decrease 
on the Caledonian; £4,712 on the Lancashire and Yorkshire; £1,126 
on the Manchester, Sheftield, and Lincolnshire; and £2,257 on the 
North-Eastern, together £8,752, leaving the increase, asabove, £39,761. 
The goods and mineral traffic on those lines amounted to £192,664, 
and for the corresponding week of 1861 to £190,486, showing an 
| increase of £2,1 The receipts for passengers, parcels, &c., 
amounted to £275,284, against £237,701, showing an increase of 
£37,583. The traflic receipts on 66 other lines amounted, on 3,640 
miles, to £129,384, and for the corresponding week of last year, on 
3,454 miles, to £127,332, showing an increase of 186 miles, and o 
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| £2,052 in the receipts. 
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MACHINERY FOR CUTTING WOOD. 
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Tuts is the invention of Samuel W. Worssam, of the King's- 
road, Chelsea, and relates to a machine for cross-cutting logs of 
timber, as shown in Fig. 1, which is a side elevation of the machine, 
and Fig. 2 a plan. ‘I'wo circular saws k, k, are employed, one 
working above the other in the same vertical plane. The - to be 
operated upon is secured in any convenient manner upon a suitable 
stationary bed J, and is kept steady while being operated upon by 
being held against the upright fixed post m. The rotary saws & 
are mounted in bearings in a movable frame n, n, and are brought 
up to their work by moving forward the frame n,n. The topmost 
saw will cut through one-half of the log, while the lower saw will 
cut through the other half in the same vertical line or plane. By 
this means, at one operation, and with circular saws of moderate 
dimensions, the patentee is enabled to cut across logs or baulks of 
timber of considerable depth or thickness. 

In order to keep the saws steady it is proposed, in addition to the 
usual longitudinal packed guides, 0, 0, to employ other guides p, p, 
which will also support the saws before they enter the wood. The 
additional guides p, p, are mounted on hinges, so that they may 
yield or fold down in a vertical direction when they come against 
the timber. The two saws are driven by one wide band q, g, which 
passes over a large driving rigger r on the main shaft, and also 
round suitable tightening and guide pulleys s, s', all of which are 
mounted in bearings in the movable frame. The bearings of the 
pulleys s are adjustable and are provided with a regulating screw ¢, 
lor screwing up the bearings when the driving band gets slack. 

The travelling frame x is actuated by racks and pinions, as shown, 
and as the driving pulley v is mounted in swing bearings in the 
lever arm w, which is weighted, the driving band will always be 








kept at the proper tension, whatever may be the position of the tra- 
velling saw frame. 








_Dock At Svez.—(From our Correspondent).—His Highness the | 
Viceroy of Egypt, being recently informed by the French Consul | 
General and the Commandant of the French naval forces in Egypt | 
that great benefits would arise from the existence of a refitting basin | 
at Suez for the examination and repair of ships, has ordered the con- | 
struction of an establishment of the kind at his own cost. The 
necessary plans have been prepared by M. Stoecklin, cf the French 
department of bridges and roads; and the task of constructing the 
basin in five years for the sum of £240,009 has been entrusted to an 
eminent French contractor, who has already been entrusted by the 
French Government with important public works at Marseilles. 
The works are being executed under the general direction of the 
‘‘ Messageries Impériales” Steam Shipping Company, who propose 
to erect repairing shops, &c., in the neighbourhood of the basin. 

Supstirutes For THE Precious Merats.—There are few things 
which have made greater progress in this country than the improve- 
ments effected in the various substitutes for silver. ‘The Nickel ex- 
hibited in Class 33, in the International Exhibition—especially by the 
Messrs. Dixon and Sons, of Sheffield, who have been some fifty | 
years gradually making steady advances in this direction may be 
— to as a gratifying evidence of this fact. Indeed, plated 
Nickel silver is the mest durable substance yet discovered ; and its | 





application to tastefully useful, and not extravagantly absurd, | 
articles by these manufacturers, is deserving of every praise, A pair 
of Roman pattern wine coolers, and an antique designed dinner- 
Service in the Flemish style, are examples of a singular and happy 
blending of refinement with utility. The whole display is highly 
classic in character, and each article in the case boasts a certain 
charm of effect and grace of form which can alone be obtained by an 
educated hand possessing the especial gift of knowing when and 
Where to cease; and as such these cases should not be passed over | 
by our readers. The jurors have shown their appreciation of these 





goods by the award of two medals.— United Service Gazette. 


MILLION’S PACKING PISTONS. 

Tuts invention, by F. Million, of Paris, relates to a mode of ren- 
dering parts steam-tight or fluid-tight round piston rods, valve rods, 
plungers, tubes working telescopically, and other instruments, 
apparatus, and parts of pumps, engines, and machinery, instead of 
using the ordinary hem»pen packing and stufling boxes (or equi- 
valeuts thereof) hitherto commonly employed for such objects. 
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The illustration represents a vertical section showing the inven- 
tion according to one arrangement applied to the piston rod of a 
steam engine. A is the packing or surrounding appliance, consist- 
ing of a cylindrical metal block with a passage (for the piston rod) 
bored through it, or it may be described as a metal tube; it has a 
flange a at bottom. B is the cylinder cover, which is formed at top, 
as shown, to present a sort of box or recess to receive the appliance, 
similar to a stuffing box; T is the piston rod, The flange a is 
fitted between the parts b and C, } being the surface of the cylinder 


| cover (or bottom of the box east thereon), and C a gland or lid 
| firmly secured to the cover B by bolts D. 


The surfaces a, b, and C 
may come in direct contact, if ground or made perfectly smooth or 
true, though this is not recommended, it being preferred to interpose 
between the surfaces washers or packings e, /, composed of vul- 
canised caoutchouc or other elastic yielding material, as the parts 
are thereby rendered more steam-tight. The appliance A is suffi- 


| ciently free to move laterally, and thus partake of the lateral 


oscillation or wabbling of the piston rod; the passage through the 
appliance is bored truly to fit closely round the rod and keep it 
steam-tight, while leaving it free enough to work smoothly through. 





Tue Horsratt Guy.—In answer to a question from Mr, Laird, 
Sir G. C. Lewis stated, the other evening, in the House of Com- 
mons, that arrangements had been made for the removal of the 
Horsfall gun from Southsea to Shoeburyness, and for the trial of 
experiments with it against a target formed on the model of the 
sides of the Warrior. 





750 ENGINE DRIVERS have petitioned Parliament to interfere in the 
matter of the hours of railway labour. 

Ramway TRAVELLING AND Its Errects oN THe System.—Excite- 
ment is one of the grave charges brought against railway travelling. 
It induces mental disorders; it lays the foundation of, or it accele- 
rates heart disease ; it overheats the late arrival; and when a man 
is overheated he is apt to indulge in open windows, which, however 
pleasant, says Dr. Williams, in his evidence, “induce various 
catarrhal affections of the respiratory organs, sore throats, earache, 
toothache, pleurisy, pneumonia, and particularly—amongst vari- 
ous other forms of rheumatism—lumbago and sciatica.”  Cer- 
tainly many serious and fatal cases of pulmonary disease have dated 
their origin from cold caught whilst railway travelling. The best 
way, as a rule, is to keep the windows shut. In cold weather, when 
travelling quickly through the air, the passenger stands much more 
risk of chill from open windows than of any hurt from closed ones. 
Each carriage is furnished with ventilators, which are generally 
sufficient to keep the air fresh. The evils, therefore, arising from 
vibration, hurry, and cold chills may be asserted to be the chief of 
the perils of the train. Other evils are adduced, but they are not 
very alarming, and the doctors have failed to alarm the public. We 
have now existing more than a quarter of a million of vehicles in 
rolling stock, moved or propelled by 5,800 engines, consuming 250 
tons of coals per hour, and of such a size thet joined together they 
would form one continuous line of upwards of six hundred miles. 
Of these vehicles, 15,076 are passenger cars, and as these are 
pretty frequently in use, without any great evil to the public, we 
may presume that the ill effects of railway travelling on the human 
system are not very grave. A too constant indulgence in it is 
perhaps not wise, yet it is worthy of remark that the commercial 
travellers of to-day, who perform their chief journeys by train, are 
very much more healthy and longer lived than their predecessors 
who went their journeys in gigs or by coach. Part of this extra 
accumulation of good health may be attributed to a small improve- 
ment in their sobriety, but as a class, perhaps, commercial travellers, 
from their peculiar rules and customs, live more highly than any 
other men in England, Again, although the Lancet has adduced 
the case of the employés of the post-office, who are continually 
travelling, it has proved nothing. ‘The ratio of sickness amongst 
those men is not greater than amongst the sorters and clerks em- 
ployed at St. Martin’s-le-Grand.— Spe ctator, 

A New Use ror Carnonic Aciv.—J. &. Ashby, LL.D., writes 
from Enfield tothe Mechanics’ Magazine as follows :—“ Most persons 
have by this time heard that there is such a substance as carbolic 
acid; comparatively few have seen it, fewer still have used it, and 
no one (so far as I can find) has yet noticed a very remarkable pro- 
perty which it possesses in relation to practical mechanics. For the 
information of those to whom the substance itself is unknown, a 
word or two will be sufficient to introduce it to their notice. Car- 
bolic acid is one of the products of the destructive distillation of 
coal, and till within a few years vast quantities of it were utterly 
wasted. When perfectly pure it is a white crystalline solid, which 
by absorbing water soon changes into a colourless refractive liquid, 
having a faint odour of roses and tar. It is not an acid in the 
popular sense, not being either sour or corrosive, and should there- 
fore, perhaps, be generally designated by its other title of phenole. 
Crude carbolic acid may be obtained in bulk for about a shilling a 
gallon, and is a dark tarry liquid, containing, perhaps, from ten to 
twenty different substances, in a state of mechanical admixture. 
Fortunately, this crude acid is available for the purposes to which 
linvite the attention of your readers. Just as oil is an anti- 
frictional liquid, so is phenole pro-frictional; or, to state it more 
correctly, as oil appears to keep surfaces in motion asunder by in- 
terposing a thin film between them, so phenole appears to make 
them bite and bind, by bringing them into absolute contact (after 
amanner of speaking), and removing even the finest film from 
between them. Any one may convince himself of this by placing a 
little upon a perfectly clean and dry vil-stone, and then rubbing up 
the face of a broad chisel upon it. The sensation of the bite (1 
know of no other word to express it) is very curious, and renders 
any further explanation unnecessary ; it seems as if the stone and 
the steel had absolutely nothing between them, or even as if they 
were positively brought together by some attractive force. I have 
applied this property of carbolic acid to the following operations :— 
grinding, filing, boring, and sawing in metal, with great apparent 
advantage. When dissolved in fifteen parts "y measure of methy- 
lated alcohol, it ferms a milk-white emulsion if poured into water, 
and it may be worth while to ascertain whether such carbolated 
water would facilitate the ordinary work of the grindstone, a point 
on which Lam not able to speak with certainty. If any of your 
readers should experience, as I did, much difliculty in obtaining the 
crude carbolic acid, I shall have much pleasure in indicating the 
source from whence mine was derived, or in supplying any practical 
engineer with asmall sample so long as my little quantity holds 
out.” 

Tne Orvnance Inquiny.—The further the ordnance inquiry pro- 
ceeds, and it has as yet scarcely advanced beyond the threshold, the 
more strongly the need of such an investigation, in the interest of 
the public, becomes apparent. The evidence given at the outset by 
Colonel Lefroy with respect to the circumstances under which the 
manufacture of Armstrong guns was conducted—the advance of 
£40,000 by Government to the Elswick Company, the anomalous 
position of Sir William Armstrong, and the payment of prices 
averaging 50 percent. above what the same articles can be produced 
for at Woolwich—was not a little startling to the public, and seems 
to have surprised those of the committee who are not participants 
in the secrets of the War-office. Major General Tulloh has since 
given evidence which has brought to Jight many additional facts not 
at all calculated to mitigate the impressions produced by the evidence 
taken at the first sitting. It was important to ascertain what pro- 
portion of the guns made since the agreement was entered into with 
the Elswick Company have been constructed there, and what pro- 
portion at Woolwich, and also whether there was any actual waut of 
means at Woolwich to produce the required supply of guns, without 
having recourse to private establishments at all, which would give a 
colourable excuse for the payment of prices to the Elswick Company, 
averaging 50 per cent., and amounting in some instances to more 
than 100 per cent. above the prices at which the same articles could 
be produced at Woolwich. Major General Tulloh has been examined 
on this point, and his evidence makes the aspect of the transactions 
between the Government and Sir William Armstrong more sus- 
picious than before. The Royal Gun Factory has never failed, he 
informed the committee, to supply all the guns that have been 
required, even during the war with Russia; and though many 
changes have been made from time to time in the construction of the 
Armstrong gun, which have interposed delays, the same thing 
took place in the ease of the Lancaster gun, which, neverthelese, 
was produced at Woolwich to the extent re quired, without any very 
severe pressure upon the resources of the establishment. Why it 
should have required supplementing with the Elswick factory is, 
therefore, inexplicable by any ol the considerations which would 
influence private individuals in dealing with their own affairs. 
Having the means of producing ail the guns and projectiles which 
could possibly be required at Woolwich, why have the Government 
employed the Elswick Company so largely, and at prices so 
enormously above the cost of the si me articles at their own factory ? 
We learn, for instance, that orders have lately been given for 
twenty-four large smooth-bore gua:, and that all but four of these 
are to be manufactured at Elswick. The reason assigned is, that the 
Elswick Company have a much larger steam-hammer than the 
largest at Woolwich ; but why this has been allowed to be so, and 
why the means should have been given to the Elswick Company of 
setting up plant which should give them an advantage over the 
Government, we are not told. We learn, however, that the agree- 
ment between the Government and the company obliges the former 
to profitably employ the plant set up by an advance of public 
money; and that in default the company may demand com- 
pensation. We trust that this matter will be thoroughly sifted.— 
Liverpool Albion. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves ———_. for the opinions of our 
Correspondents 





TURBINE WATER WHEELS. 

S1a,—Referring to my recent letter to you, and to your article in 
reply, both printed i in your number for the 4th inst., | have to say 
that the extract made in my letter from your previous article of 
June 6th, 1862, page 338, commencing with “ All wheels in 
motion,” and to which I had made special objection, cannot be 
construed to bear the interpretation you now seek to put upon it. 
It will not bear to be interpreted as not having alleged and argued 
for a loss of power in my wheel through the opposition of the 
inward motion of the water to the water's own centrifugal force 
while in the buckets, and for a comparative gain from the opposite 
reason in the outward flow wheels; and as having applied the 
allegation of a comparative loss in my wheel through centrifugal 
force, only to centrifugal force remaining ¢" the water after “it is 
discharged from the inner extremities of the buckets ” in the case of 
my wheels, and the outer extremities of the buckets in the case of 
wheels with outward flow. Whether the passage extracted be read 
by itself alone. or conjointly with all your previous writings on the 
subject, or whether the interpretation of any vague or imperfect 
expressions contained in it be aided by reference to the source from 
which both it and the subsequent remarks in the same paragraph 
with it in your article of June 6th, 1862, page 338, are drawn 
(these being simply a translation into modified language retaining 
the same consecutive set of ideas, and many of the same words, as 
appear in the source to which I refer—a letter, namely, to be found 
in your number for August 2nd, 1*61, page 59, from an winamed 
correspondent); in none of these three ways of interpreting the 
meaning of the passage in question can it be made out not to have put 
forward, and argued for, the idea of the centrifugal force of the 
water in the buckets of my wheel causing an absolute loss of power 
in a twofold way, aud of the centrifugal foree of the water in the 
buckets of wheels with outward flow causing a relative gain. The 
passage in question is the one which J asserted to be “ totally 
fallacious,” and J now reiterate the same assertion. 
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in the Lowdl paren with outward dew, 7, deneribed byM Mr. Francis, 
is made as a fixture unconnected with the annular sluice, and is left 
behind in the descent of the sluice; so that, at all times when the 
wheel is worked at anything less than its maximum water supply, 
the utility of this curved piece is gone, and the water has to turn 
round a ‘sharp corner when moving at a very high velocity; and 
also, under the same circumstances, the proper proportion between 
the areas of the orifices of the fixed guides and of those of the 
moving vanes or buckets, being completely done away with, an im- 
perfection i is introduced, which, in the case of a wheel dischar; ging 
the water at the rapidly moving circumference, is well known to be 
highly detrimental in causing the loss of much of the power of the 
water. 

It is well that you have withdrawn your countenance from the 
ninety-six per cent. alleged by Mr. Francis and his co-arbitrators. 
Youjnow say that, were your — asked, you would unhesitat- 
ingly declare that you do not believe in such a result; but you 
formerly put the allegation forward with approval. You printed 
ninety-six in italics, and said “unless the grossest collusion was 
practised, which was next to impossible, the ascertained efficiency 
could have been but very little, if at all, in excess ;” and, in passing 
on to other matters, instead of having thrown even a shade of doubt 
across What you now decidedly disbelieve, you left before your 
readers “this astonishing result” (1 use your own words) as one 
which had been “confirmed.” It is not enough, however, now 
merely to reject the assertion of 96 per cent. The previous 
experiments at Lowell and Lawrence, which were made “under 
much the same conditions,” cannot escape now from being met with 
disbelief, as having a cognate origin with those which have exhi- 
bited such grossly false results, “and have br rought deep discredit 
on those by whom they were sole mnly conducted, investigated, and 
legally sanctioned. 

To just one point in your dynamical views and nomenclature I 
shall now, before closing, brie tly advert. I had stated that centr ifugal 
force can neither generate nor destroy mechanical power.” You say 
in reply that “ce utrifugal force is mechanical power.” In this either 
your view must be greatly in error, or your nomenclature strange ly 
peculiar. Centrifugal force is no more mechanical power than is 
the pressure or force which a stone left at rest may apply for ages 











| to io pecnut. When the stone lies at rest the ground receives 


The illustration which | gave of a revolving radial arm carrying ; : 
| mechanical power, mechanical work, or ene rgy, from the stone 


a weight which can slide on it, and which can be pulled inwards to 
the centre by a cord, you assent to as correct; but you set it down 
as being irrelevant to the case in controversy, because of the weight 
being conceived as drawn the whole way to the centre, while the 
water in a turbine cannot be brought in the whole way. An 
illustration to be relevant does not require to be identical 
with the case it is meant to throw light upon. If the case 
under discussion be at all complicated, an illustration by another 
ease which is simpler and more easily understood, but which 
involves and exhibits clearly the principle in question, may be very 
suitable. 1 offered one simple case, and also a very general case, 
immediately after, and I thought that one of these, or the two 
together, would be wuply suflicient to indicate a proper mode of eon- 
sidering the subject, and one ¢ apab je of correcting views which had 
been fundament: ally erroneous. The illustration ‘has indeed alre ~ady 
effected its purpose in explaining and enforcing assent to the 
principle that, if a weight be drawn or pushed inwards, along a 
guide arm radiating from an axle, and revolving with it, or if a 
mass of water be forced inwards through a channel radiating from 
an axle, and revolving with it (the radiating arm or channel 
evidently admitting of bei sing either straight or “curved), there will 
be a twofold transmission of mechanical. power to the revolving 
axle; not a double loss of power in the process—that there will be, 
firstly, @ transmission of the energy given out by the revolving mass 
in suffering retardation of its veloc ity ; and, se coudly, atransmission 
of the power expended in overcoming the ce ntrifugal foree. ‘The 
most essential point to be here obse rved, for the case under discus- 
sion, is that the mechanical power spent in overcoming the 
centrifugal force of the mass during its motion inwards, along the 
radiating guide arm, or channel, is not lost, but is beneficially com- 
municated to the shaft. 

To pass now, however to the diminished and comparatively in- 
significant ground of your attack, to which you have retired, or at 
least on which you profess now to stand, viz., the opposing influence 
of the centrifugal force due to rotatory motion which you assume to 
exist in the water after issuing from the inner ends of the curved 
radiating passages of the wheel, 1 have to reply that, even on this 
ground, your attack breaks down. You have altogether overlooked 
the provision in my wheel of curvature of the vanes or buckets, as 
arranged for the purpose of depriving the water of rotatory motion 
without its being brought the whole way to the centre of the wheel 
between radiating vanes. Indeed, however, as you profess to have 
made the discovery that I do not quite understand the principle of 
my own wheel, it is not to be wondered at that you should have 
prefaced that statement by informing your readers that you 
have not “taken the trouble,” useless as you must have considered 
it to be, to read the specification of my patent. 1 may inform you 
now, however, that my ideas of the principles of my wheels are there 
carefully, clearly, and pretty fully described, and my purposes in the 
arrangement of the curvature of the vanes are explained. In your 
article of June 6th, 1862, and also in the anonymous letter in your 
number for August 2, 1861, already referred to, the purpose and 
effect of the curvature of the inner ends of the vanes are miscon- 
ceived and wrongly described. It would seem, however, that on 
this one point you have searcely caught accurately the idea of your 
prototype, as, although your words bear a striking resemblance to 
those in it, their meaning, so far as itis intelligible to me, appears 
to be different. Be this as it may, neither is correct; and it may 
therefore be well that 1 should offer to you by an extract from the 
specification a brief explanation of the principle on which the angle 
which the inner ends of the vanes should make with the radius is 
determined, and the effect attained by constructing them with the 
curvature due to the a e so arrived at, as follows :---“ Also, when 
the vanes are curved, their inner ends should be turned backwards 
[that is from the direction of the radius | in such a degree that when 
the properaverage quantity of water is lowing through the orifices thus 
formed [that is at their inner ends], it may be sent backwards from 
these orifices with nearly the same velocity as that with which they 
are moving forwards, so that, in reality, the water on leaving the 
vanes may have little or no velocity of rotation, but omly a motion 
towards the axis of the wheel.” “Thus then there is, in principle, 
and very nearly in practice, no rotation remaining in -he water on 
its issue from the inner ends of the eurved radiating passages of the 
wheel. In fact, by letting the wheel run a little too quickly, the 
eflluent water can be made to revolve a little forward with it; or, by 
checking its speed, the water can oe made to rotate backward. 
Now, the curvature of the inner ends of the vanes is specially 
arranged to make the intermediate condition of no rotation to occur 
as nearly as may be desirable in practice, in conjunction with the 
standard speed and quantity of water. 

Thus, the only remaining vest of your original allegation that 
the centrifugal force of the water, by being opposed to the inward 
flow, causes “a double loss of power,” fails as an attack on the fun- 
damental principle of my wheel, aad merges into the question of the 
small losses which arise gradually as the working of the wheel is 
made to deviate more and more from its standard conditions. 

To pursue the comparison of ‘he relative advantages and disad- 
vantages of my wheel and otherturbines into the numerous ramifica- 
tions involved in the consideration of how each is affected in its action 
by being worked out of its stancard conditions, would lead far beyoud 
the length to which my present communication must necessarily be 
limited. 1 would brie fly say, however, that in no other turbine has 
the arrangement for varying gradually the water supply made any 
approach to the high degree cf perfection attained in my movable 
guide blades; aud | would point out that, while in the Fourneyron 
turbines the curved guide A soma fixed on the inside of the annular 
sluice for regulating the water supply, fail through the impractica- 
bility of making the sluice arrangement with them a good and 
workmanlike piece of construction; the corresponding curved ring 

























none of what is commonly understood under such dk a as 


power were so easily obtainable we should not require to have re- 
course to horses, to wind, to waterfalls, or to fire and steam, for 
proc urins A weight hanging to the chain of a stopped clock 
applies force, but gives out no power to the chain; but, when the 
clock is allowed to go on, the weight in descending gives power to 
the chain, and through it to the clockwork. Now arevolving weight, 
such, for instance,asa stone inasling, applies c entrifugal force, but no 
work or mechanical power, to a cord which restrains it from flying 
off, the cord being held firmly at the centre; but if the cord be 
allowed gr radually” to yield to that force, the weight will give 
mechanical power to the cord in pulling it out, and will, at the same 
time, part with an exact equivalent of the energy of its own 
rotatory — You speak of centrifugal force as being “e xpended 
upon the buckets of a wheel,” and you speak of recovering to a 
turbine “a part if not the whole of the mechanical power Which 
the centrifugal force represents.” These expressions are vague and 
incorrect. It would be proper to speak of force as being applied to 
a thing, or mechanical work or power being expended onit. It is 
the energy of motion of the water, and not its centrifugal force, 
that » should be spoken of as expended on the wheel. Then, a gain, 
the mechanical power should be understood and spoken of as bei sing 
stored in the revolving motion, not as being represented by the 
centrifugal force. The centrifugal foree is pot the power, nor does 
it represent the power. On the contrary, for a given amount of 
mechanical power stored in the rotatory motion, the centrifugal 
force will be more or less, according as the radius of the circle of 
rotation is less or more. I have made these concluding remarks 
because, in several places, you have, in introducing a confusion of 
terms, sought to place me before your readers as being in the 
wrong. James ‘l'HOMSON. 

2, Donegall-square West, Belfast, 

ldith July, 1862. -_ 
ON ENGINE AND STEAM TREATMENT. 

Sin,—As regards the complaints from “40-Horse Engine,” i do 
not see any improvement or cure that can be made by changing the 
gear and increasing the speed of piston. 

If vou cut off steam a little above half-stroke, and the number of 
strokes nearly half more, you will have just the same quantity of 
steam to condense in the same time. 

You may think yourself well off having only three doctors’ 
opinions to conte nd with. I had not twelve months ago the 
management of anew engine with just the same complaints—no 
vacuum, &e., and more than fifty different steam doctors’ opinions. 
In fact, the one-half would make a good volume. 

The engine performs twice the work with ease since it was 
altered. 

Alter your condenser, and it will be much better than your spur 
gear. A Workine May, 











STEAM ENGINE TREATMENT, 

Sin,—Some fifteen years ago a friend of nine had a steam engine 
similarly afflicted to the 40- horse beam engine that gave vent to its 
feelings a week or two ago in your ever welcome journal. Various 
remedies were suggested ; and after due consideration a horizontal 
engine was placed alongside the beam engine and worked into the 
same condenser. The y valves of the old « ugine were readjusted; each 
did their share of work; the afflicted engine was relieved, and all 
went on well, untila Mr. Kuow-all persuaded my friend to com- 
pound them. To do this he had 10 strengthen the boilers to with- 
stand the increased pressure. He then found out that the horizontal 
engine was ee | nearly all the work, and dragging the beam 
engine after This he could not relish, the latter having cost him 
a fair sum in Y the first instance, and no little in its subseque nt 
edueation under various doctors; so he endeavoured to divide the 
work, but found that they were not agreeable. When he put steam 
to the beam engine he put back pressure on the horizontal. He 
called in Mr. Know-all, but the only answer he could get was that 
it was natura! to all compound engines to do so. He submitted 
until the end of the year, when he compared the expense of the two 
schemes, including wear and tear, and he will ever have cause to 
regret taking Mr. Know-all’s advice. The above may be of use to 
the owner of the poor 40-horse, otherwise I would not have thus 
troubled you. Anti-Back-PRessune. 









THE ROYAL NAVAL ENGINEERS. 

Sin,—The apology so readily offered by * C.” in a recent number 
is highly creditable to that ge ‘ntleman’s good sense and eandour, and 
will, Lam sure, be eminently satisfactory to the chief-engineers of 
the navy. With regard to other inadvertencies, L think +.” will 
perceive ‘sufticient difference between those he refers to and the one 
1 pointed out toaccount for my silence concerning them. 

Your own foot-note appended to my last letter showed me I had 
arrived at an erroneous conclusion as to “ C.’s” connection with the 
service. What that connection may be, however, whether “C.” be 
in the service or out of it, Whether he be an engineer at ail or not, is 
of little importance. He evidently understands the subject, and has 
done good in laying bare the evils under which we labour, and 1 
only repeat a desire which ] have heard pretty generally expressed, 
when I say that “C.” would confer a great obligation upon the entire 
class if he would favour the engineering world with a few more ex- 

josures of those abuses which, unless attended to, may ultimately 
fead to national disgrace. 

If I may be permitted to point out what I conceive to be the 
principal need in the path of improvement, under existing circum- 
stances, I would say it is pay. Such a suggestion coming from an 
engineer, no doubt, savours but little of disinteresteduess, yet let 











me ask what gentleman, learning the profession of engineer in any 
of our large firms, would, if he knew the fact, think of entering the 
navy, where the highest position open to him, no matter what the 
nature or length of his services may be, is rewarded by a scale of pay 
considerably Tess than that of a second-class paymaster. Yet such 
is the case. Here it is, from the “ Navy List by Authority.’” 
per year. 
Inspector of machinery, when appointed to 
take charge of the machinery of a fleet or >£401 10 
squadron... ... i» . 
Paymasters—second- class... ... soe £474 10 

“ Comparisons are odious.” They are, “indeed, but whose fault is 
it that so odious a comparison as the above is possib le? 

I put the question of “treatment” after that of pay, for I am con- 
vinced that, with a better class of entries, better treatment would 
follow as a matter of course, for, as a rule, personal respect will be 
obtained where it is really due; and with the present rank, not- 
withstanding some absurd distinctions which are still retained, en- 
gineers have frequently but themselves to blame if they suffer 
indignities which would not be attempted on other officers, and 
because also much that is complained of in this respect is out of 
the power of the Admiralty to remedy. Individual captains will 
always be found who are only too ready to use the necessarily large 
power intrusted to them to the annoyance of officers whose principal 
value consists in their mechanical ability; while, on the other hand, 
many captains will be found who, with every desire to act kindly 
and considerately to the engineers, are positively unable to do so 
from the character of these officers themselves. Nor would this be 
remedied if the Admiralty accorded the rank of admiral, and provided 
cabin accommodation for every engineer in the navy to-morrow. 

The true remedy will be found, as pointed out by “ C.,” in elevating 
the standard of examination for all future entries and promotions, 
and then, with a liberal scale of pay, the position of naval engineer 
would be sought after, and coveted by young men of talent and 
good ability. 

Allow me to give another instance of the injustice meted out to 
the engineers in this matter of pay. The assistant paymaster, and 
the assistant surgeon, on their promotion, receive additions to their 
pay of sums varying from 3s. 6d. to 6s. 8d, per day, to meet the ex- 
penuses incidental to their increased rank, while the engineer, who 
seldom gets his promotion until after he has been some time 
“in charge,” receives the ridiculous sum of sixpence per day. Who 
need wonder, then, at some chief engineers not taking up their proper 
position in the ward room, or, if they do, getting head over ears 
into difliculties ? 

But the complaint about pay will be met by the statement that 
engineers are, as far as practicable, kept on full pay,while other officers 

go on half-pay when vessels are “paid off.” L suspect there is 
more of the wisdom of the serpent thau the harmlessness of the dove 
in this practice (it is not a regulation). The mouths and pens of 
many of our best engineers are completely stopped by it, and I fear 
they will discover, when the list of chiefs becomes sufficiently long, 
that the Ac Imiralty will be surprised that officers should apply for 
ships “in ordinary” merely for the purpose of remaining on full 
pay. 

But what does this wonderful boon of full pay amount to after 
all? Positively little else than close confinement to a naval port, 
subject to all those annoyances which “ broadheads,” and narrow- 
heads, too, know so well how to inflict, while those officers who are 
so unfortunate as to be placed on half-pay go where they please, 
with the additional misfortune in many instances of receiving as 
half-pay considerably more than the full pay of the lucky engineer. 
Here it is, from “ Navy List by Authority :"— 

Surgeon of ten years’standing... .... 11s. half-pay per day. 
Inspector of machinery, or chief en- 
gineer of fifteen years’ standing ... 10s. 9% " 
with this difference, too, that the ten years of the surgeon 
includes all the time he has been in the navy, while the fifteen years 
chicf engineer has most likely “Jost” from five to ten years as an 
assistant. 

O/ course, while the navy is undergoing “ reconstruction,” and so 
many thousands are needed for experiments ov iron- plated targets 
and Armstrong guns, the Admiralty are wise in saving (?) a few 
pounds at the expense of the engineers of the fleet. Is it not “ penny 
wisdom ?” Rk. N. 








NITROGEN AND CARBONIC OXIDE, 

Smr,—With reference to the inquiry of “ N. IL,” as to the production, 
collection, and transference of the CO in the experiments detailed by 
me, I beg to say that it was produced ina glass retort from ferro-cy- 
anide of potassium and concentrated sulphuric acid; that it was 
transferred to and collected in the glass tubes over water; and that 
it was corked up and sealed tight so soon as the tubes were filled. 

As to whether the tubes were actually filled with CO I feel fully 
entitled to say that I can have no doubt whatever that such was the 
case, for these reasons—that there were two experiments as stated in 
my last communication; aud though in the first experiment I had 
no doubt the tube was filled with CO, yet as the scrutiny on this 
point was, in one respect, not so thor raghly close as seemed to me to 
be attainable and necessary, the tube was again filled with gas, 
which was inflamed, when the colour of the flame showed the tube 
to be filled with CO; and the tube was again immediately filled 
with CO, corked up, and carefully sealed. A second tube was 
at the same time, and im the same way, filled with CO and 
secured. The CO in the first tube was then submitted to the 
action of electricity for about twelve hours, and, in being 
tried, it was found to be no longer inflammable; whereas the 
CO in the second tube, which had not been subjected to electric 
action, but was ke vt for the same time, and tried in the same way, 
inflamed with the blue colour peculiar to CO, It therefore humbly 
seems to me that it is beyond all doubt that both tubes had been 
filled with CO; and that both tubes remained filled with it to the 
end of the experiment; but that it was in different states in the 
different tubes owing to the gas in the one tube being electrised, 
and the gas in the other not being electrised. There is no ground 
whatever for supposing that atmospheric air got into the electrised 
tube. Nor can I perceive how any other condition could emerge 
calculated to vitiate the experiment. But these points will be put 
beyond doubt by further experiments; and in the meantime I cannot 
but express my satisfaction at the appreciation and scientific way in 
which “ N. H.,” regards my views, steering equally clear of unreason- 
ing credulity on the one hand, and of blind, barren, obstructive scep- 











| ticism on the other, 


As to your other correspondent, who signs himself “ A Chemist 
with Common Sense” (1 may observe that this claptrap and rather 
long-winded signature, in a scientific journal, does not say 
great deal for his science or common sense), the remarks above 
made answer everything in his communication which seems to me 
to be deserving of an answer. His other statements are very pre- 
sumptuous, and most unduly personal. And, with reference to 
what he says about my taking up your space, allow me to mention 
that if there be a well-grounded probability of my views being 
true—as I contidently submit to ever y truly scie ntific mind there is, 
considering the proof adducible on’ the sub ject—then there is, | 
humbly think, entire justification for me in taking up your space to 
the extent I have done, and for you iu allowing it; for I venture to 
say a more important matter has not been, and could never be, 
discussed in your columns. Most men are too prone to con- 
demu new and true, as well as new and false ideas. When 
Dalton announced the atomic theory it was at first rejected by 
Sir Humphry Davy. When the highly intellectual and illus- 
trious Davy could thus fall into error--an error, however, of short 
duration—will your correspondent, though he does claim to be 
possessed of common sense, also claim immunity from error? He 
certainly can have no common sense who would claim such 
immunity. And any man who admits the substantial sameness of 
the diamond and ‘carbon, notwithstanding all the extremely 
striking differences in their action in many respects, need surely 
not be in the least degree surprised to find that CO and N, having 
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the same fundamental constitution, and great sameness in their 

action, are the same gas in different states, and with just sucha 

modification in their respective action as necessarily arises from, 

and exactly corresponds to, their difference in state. H. Kk. 
Edinburgh, 16th July, 1862. 


ELECTRIC RETARDATION. 


Sir,—The following is a description of a new instrument for 
measuring the retardation of electric signals in submarine con- 
ductors, which I have recently contrived. 

Should you consider it worthy of aspace in your columns, I beg 
you will give it insertion, as it may possibly be of some service to 
those engaged in experimental research. 





An ordinary commutator is made to 10tate by means of a train of 
wheels once per second, and is so arranged as to reverse the current 
every half second. A and B, the two halves of the commutator, 
represent the two poles of a battery, and C and E one end of the 
cable andearth. F, the receiving contact, is a semicircular piece of 
metal exactly the same size as A or B, and is fitted on the same axle 
as the commutator, but insulated from it, and can be moved round 
to any position at will, D is another spring, parallel with C, and 
connected to the receiving end of the cable. Gisa differential 
galvanometer, or, what is better, a relay arranged differentially, one- 
half of the circuit of which is connected to spring D; the other half, 
by means of a spring, to the receiving contact FP: the middle of the 
galvanometer is connected to earth. 

The modus operandi is as follows:—Vlace the receiving contact 
F parallel with A, and set the machine in motion. Now, supposing 
the retardation to be half a second, there would be no movement of 
the relay needle, because the receiving contact F would arrive at the 
spring D exactly half a second after the current entered the line fromm 
B; but, if the retardation be less than half a second, the electric wave 
would arrive at the spring first, and find its way through half the relay 
from D to earth, thereby causing amovementuf the needle. In order 
to adjust it the contact F must be gradually moved forward until 
there be no perceptible movement of the needle. ‘The retardation 
can then be read off in decimal parts of a second, which are graduated 
on the periphery of the commutator. It will le seen that the reverse 
eurrent would produce no movement of the needle, after the contact 
F leaves the spring D, in rotating, as it would be held against the 
stop 8. 

It is obvious that ifthe instrument be rotated at double speed, the 
distance for the contact F to be moved back in order to meet the arrival 
wave would also be doubled, and vice versd; therefore, the retarda- 
tion on comparatively short pieces of cable can be measured with the 
greatest accuracy—in fact, the capabilities of the instrument being 
only limited to the time of duration of the current required to pro- 
duce a response of the needle, which in a properly constructed relay 
would be an extremely minute portion of a secoud. 

Greenwich, July 16th, 1862. 
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PATENT LAWS. 

Sm,—Though a great deal has lately been said upon the defects 
of the English Patent Laws, I have seen no allusion to the serious 
annoyance and inconveniences to which private persons are sub- 
jected, in consequence of several patents being granted for one and 
the same invention. As far as the law is concerned, it certainly 
ought to protect the public against such impositions. We are often 
annoyed after, perhaps, four or five years to find that we have been 
paying royalty for what was public property. As one amongst 
other instances to which I could refer, is an invention relating to 
the construction of “Steam Boilers,” advertised weekly in ‘Tue 
Enaneer, by some Mr. Hawksley, of Sheflield. About three years 
since the same invention was protected (or patented) by Messrs. 
Fernihough and Sons, of Dukinfield. | agreed with them at the time 
for the use of part of their improvements, which I considered, 
and still consider, very beneficial; and now here is another patent, 
and, for aught I know, there may be two or three more for the 
same thing. Perhaps it may be public property, notwithstanding 
any of their patented pretensions. I think our Patent Law Reform 
friends should not lose sight of such matters in their deliberations. 

July 7th, 1862. A User or Sream. 





THE INVENTION OF THE STEAM ENGINE. 

Sir,—My claims were so unfairly and prejudicially commented 
upon in THe Evxarneer, p. 237, April, 1861, and my reply thereto 
at the time being refused insertion, that it has, as you must suppose, 
caused me much pain and anxiety, as I feel it of more importance 
than life itself to me that such assertions should not remain 
unrefuted. In my rejected reply I had refuted them in the same 
manner | did other charges against me at pp. 25 and 104 in 1861, 
by full reference to the documents brought to support the assertions 
made in the article in question. 

You, sir, must see that these assertions are of a novel character, 
and that by them a new mode of attack was set up against me, and 
that it was manifestly unfair to use my specifications and claims in 
a perverted and suppressed manner, and then refuse my reply ; the 
more so as this new mode of attack, if sanctioned, must level all 
claims, not only in relation to myself, but all men, until we come to 
the Egyptian priesthood, or the first dawn of history, so that not only 
Watt's, but Savery’s claims are spurious. As it is easy to show, 
from historical records, that the Kgyptian priesthood have not only 
figured the means, but actually did generate, expand, and condense 
steam in every possible way; and if such be the mode of test set up, 
injection condensation was not Watt's, no, not even with his 
Separate vessel ; nor yet surface condensation Savery’s. It is easy 
to show, did space allow of it, that the mode of disparagement at- 
tempted to be set up against me is as absurd as it is unjust. There- 
fore the small space I can hope to obtain must be used for a thoroughly 
practical purpose; and I only ask that my claims be decided upon 
the same grounds as those of Savery, Newcomen, Watt, and Treve- 
thick. , 

The practical question is that Savery first gave the matter what I 
will call a bread and cheese form, Neweomen followed and increased 
it, Watt came and rendered it more prolific, Trevethick followed and 
added still more to it. Now no person of candour, knowledge, and 
equity pretends there were not other contemporary labourers that 
brought valuable contributions to the steam engine, much less do 
they deny that the vast stock of preacquired know ledge—prior even 
to Savery’s invention—had much to do with his success. But these 
men were, all of them, organic reformers; they are distinguishable 
from their contemporaries by the broadness and soundness, no less 
than by the boldness of their views; and they all possessed the 
qualifications for adapting means to ends in matters mechanical. 
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This was proved by the practical results. And at each epoch the | 


steam engine came forth with fresh life, and, to a great extent, re- 
organised. We see practical results so great andso marked that all 
Ye could not resist their onward course. Again we geta 
clear and sound estimate of the actual additional property, presented 
for the use of the nation, agaiust which no reasonable or sound 


argument was or could be found. These estimates we find also 
were always based upon the power, whatever that was, that at the 
time that these inventions were practically presented to the public, it, 
the public, was dependent upon them. Itisthus that property is made 
by invention, and thus that it is brought home to every man’s door 
—thus that it has substantial and active existence given to it by which 
it makes for itself customers, from its suitability to supply the wants 
and gratify the luxurious desires of mankind, At this point does it 
not appear as clear as anything can be that all good and compre- 
hensive invention does the same thing for the public as if a vast 
and rich landed territory were added to that already existing ; only 
having this great difference, that, instead of wresting it by the sword 
or other means from a people with black or white skins, or of bar- 
barous or civilised habits, the inventor, by the faculties Providence 
bestows, draws it forth, pure and fresh, from the inexhaustible store- 
house of nature, by his persevering labour of body and mind, sup- 
ported by his prepossessed capital. I say his prepossessed capital, 
because I have never yet heard of a real inventor that cpeinnl eng 
extraneous aid until he had at least developed the bases of his inven- 
tion. 

I have given this bird's-eye view asa fair statement of the case as 
applied to the inventors named. From it we see that it is not one 
of mere historic record, to be found only in museums, but of public 
and notorious facts, established by the working of the invention 
for years, by which unquestionable results in every-day use 
had been established. This, and this alone, can give the essence of 
property to any invention. And, mind, it is the property value of 
which |] am now writing, and to which my “extravagant assertion” 
refers. The property value is the public gain in such comprehensive 
inventions relating to the steam engine, as compared with which 
what the best rewarded man of the few named received was as 
nothing 

The specifications of my six patents contain forty-nine claims, 
and for originality in the subject each refer to, or their utile character 
and practical adaptibility. For the full development of my invention, 
it seems, they were too original, and required to be pirated and re- 
patented to have value. 

But, for the present, I must confine my attention to those parts 
referred to in the article in question, and there we have the first 
claim of 1846 given in full, and tacked on to it is a part of the 
second claim, which is there made to appear as if it related to the 
siugle crank pin engine. I must, therefore, give the second claim 
in full, and refer your readers to the first, which is given in the 
article, “Second, I claim the mode or system of working high- 
pressure steam expansively, in conjunction with a vacuum, and the 
condensation of the exhaust steam, and retention of the water of 
condensation, by the external application of the atmosphere to 
the condenser, whether carried out ace vrding to any of' the particular 
arrangements described in this specification, or by any other equivalent 
arrangement. 

It is the words in italics alone which were given in the article, and 
here let me say at once is a specimen of the unfair and cruel manner 
inventors are treated. In this very article I am, on the one hand, 
held forth as grasping for claiming my due, and, on the other, 
covertly treated with a contemptuous sneer because, by the public 
tion of the article in the Mechanics’ Magazine of March 11th, 1843, 
and my first pamphlet soon after, I was precluded by that very 
publication from legally claiming what, in right, Lought to have 
claimed. The consequence of this ,publicstion was seen by 
me before the subject-matter was sent to the press. But at that 
time it was thought best by those then connected with me not to 
incur the expense of £300 or £400 for fresh patents; but to see 
what could be said against it publicly, as private reports had con- 
demned the whole as useless. 

When, therefore, Mr. Robertson, editor of the Mechanics’ Maga- 
zine, drew up those claims he saw, as I did, that by right my claim 
should have been worded as follows:—First, I claim as my inven- 
tion the combined method of generating, working, and condensing 
steam, as set forth in this specification, which consists in gene- 
rating it under high pressure, and using it ‘expansively by direct 
acting engines, condensing it by surface condensers, and retaining 
the steam water for the use of the boiler; whether the same be done 
according to any of the methods set forth in this specification or any 
equivalent arrangements. p 

This is the claim which, prior to my publication in the Mechanics’ 
Magazine, March 11th, 1843, I had not only an equitable right to 
make, but which would also have been a legal right; and what is 
more, had J lived in England in Savery’s day, and not in 1846, it is 
likely IT should have been treated with as much equity as he was 
allowed, which was to claim by law his invention under similar cir- 
cumstances. 

Cavil as my opponents may at my pretensions, it is beyond 
question that no such a combination had ever been set before the 
public until I did it, in 1843. 

We find the best of the four men’s inventions, to whom I have re- 
ferred, produced an economy of about 50 per cent. beyond what the 
public wasthen using, and as Mr. Gray's patent and practice isadduced 
as one of the strongest cases against me, I will refer the reader to Mr. 
Woods’ paper, dated 1844, and foundas part 4, of “ Weale’s Quarterly 
Papers on Engineering,” second vol., 1844, in which is found all 
particulars, and the reader will find Mr. Gray's patent, No. 7, 
date, 1838. Mr. Woods’ at page 20, even with the advantage of Gray's 
invention, gives 8lb. of coal for the Bolton and Watt engine, 
16 1b. of coal for the high-pressure engine, and 8 1b. of coke for the 
locomotive engine per horse power per hour. He adds, “ These 
figures indicate the importance of close investigation if it be desired 
to keep pace with the latest improvements of the day.” At page 19 
the reader will find Mr. Woods using the following words :—* The 
field of expansive working is comparatively unexplored. The 
economy of combining expansive action with the high-pressure of 
the steam has scarcely been investigated, and little attention has, 
perhaps, been paid to the question of the possibility of removing 
by simple means, and without adding materially to the weight of 
the engine, that incubus which rests upon the high-pressure 
engine, destroying so much of its power, the pressure of the 
atmosphere.” 

It is quite to the point to see what Mr. Woods wrote upon the 
application of Mr. Gray’s invention. Pages 11 and 12 he says :— 
“ Whether the results were actually due to expansion is a point not 
so clear, as it since appears that the expansive action contributed 
no large share to the z ‘ “Whatever benefit 
was derived from expansion was neutralised by compression, 
owing to the early closing of the exhaust port; this evil 
increased the cut-off was earlier.” That Mr. Woods is 
right in relation to Mr. Gray’s mode, every person who has had 
experience with expansive mechanism, actuated as Mr. Gray's was, 
will admit. 
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Now, at this point, to understand the full import of Mr. Woods’ | 


words, when he refers to the latest improvements of the day, it 
should be known that Mr. Dewrance and Mr. Woods had had much 
conversation personally with me upon my inventions, and were 
also in possession of all the facts of the case, as published in the 
Mechanics’ Magazine of March 11th, 1848, and in my pamphlet, 
published April, 1844. Copies of this pamphlet were sent, as soon 
as published, to almost all the principal engineers in the kingdom, 
and a great many other persons. 

It is now only necessary to refer to the Mechanics’ Magazine of 
the date given above, and to my pampliet, also given above, to 
show that my “extravagant assertion” is thoroughly borne out. 
As from those is obtained such indisputable evidence as to fully 
bear out my assertion, and there is seen for the first time the com- 
bination which at that day no one but myself had produced; nor 
had any one, except by the ponderous and localised Cornish engine, 
ever produced the power with anything like so small a consump- 
tion of coal and steam, much less had they in so doing condensed 
the steam by the atmosphere, produced the vacuum, and retained 
the steam water for the use of the boiler. 

Take now Mr. Woods’ statement of coal, and you have 8 Ib. and 
16 Ib. for the then mode, and only 2}1b. and 3 1b. per horse power 
for my system. Contrast the Cornish expansive system with its 











enormous boilers, its huge engines, and its rivers of waters, with 
my little direct acting engines, compact, safe, and economical boilers, 
requiring only one gallon of fresh water per horse per day. Look 
to the whole adaptation of means to ends, and the results obtained ; 
contrast them how you like; only do it fairly, and my “ extrava- 
gant assertion ” cannot be shaken. Follow up my forty-nine claims, 
my numerously made engines, condensers, and boilers, that have 
been at work for twenty years; look to my writings for the same 
period; and, after all that, 1 can show by letters addressed to me, 
indicating surprise, and approval from all over the world, wherever 
the steam engine has been in use, that Craddock has been known, 
in his works at least, to a much greater extent than is supposed. 

A few words upon the angular double cylinder direct acting 
single crank-pin engine, about which so much is said in the 
article in question. I have shown that my right is to the direct 
acting engine, combined with the other parts of my invention. But 
to the direct acting double cylinder engine I have an especial right 
beyond that of combination, as it did not exist at all until produced 
by me in 1843; and it is well known that at that time it was consi- 
dered impracticable for such high pressure steam. It was said that 
nothing but drag between the two pistons and break downs would 
be the result, and this would be by the pistons being driven in op- 
posite directions. For the views held upon the point of the cranks 
at right angles see the Artizan of May, 1844, page 104. But the 
knowing ones were beaten, and my first child came forth witha 
sound constitution, and when about three years old I produced 
others of the same family, but more comely and useful. The 
crank-pin engine is one of these. If I had notaright to it | 
should like to know who had and has? Why is there one measure 
of justice for me and another for other men ? 

Again, then, I say here is a reorganisation of the whole machine, 
as marked, as ever was produced by any invention, and practical re- 
sults even more marked. The bases of this reorganisation was the 
condensation of the steam by the atmosphere, with the production 
of the vacuum, and retention of the steam water. This opened the 
way to the full and universal development of the expansive use of 
steam, which, with the reorganisation of the whole machine, ren- 
dered it at once apparent that in its portability, economy, safety, 
and independence of the former immense coal and water elements, a 
new era was practically commenced in connection with the steam en- 


gine. Let the truthful engineer, therefore, turn to my forty- 
nine claims, see the practical drawings that accompany 
them, and recollect that almost all have been made by me, 


and placed in the hands of the public upon a large scale. 
And then let him turn to the whole fry of pirates, imi- 
tators, and detractors, and he will find that for all utile 
purposes it would have been well for England and the world at large 
if they never had had a being, as they have supplied nothing of 
value themselves, but prevented those who have done so from being 
of that service to mankind which Providence and experience fitted 
them to be. 

Thus in my case has been done that which Hornblower, Savery, 
Bramah, Bull, and others were doing in Watt's case; to stop which 
we find the judges of the land pronouncing the then common law of 
the land, in the following words :—Judge Rooke, vol. iii, and page 173, 
of the Nunheads collection :—“ Had a drawing or model been made, 
and any man had copied the improvement and made a machine in 
a different form, no doubt that would have been an infringement. 
Why? Beeause the mechanical improvement would have been 
introduced into the machine, though the form was varied. It 
follows from thence that a mechanical improvement, and not the 
form of the machine, is the object of the patent.” Again, Lord 
Chief Justice Eyre says, in the same case :—* Now the specitication 
of such a discovery seems to consist in nothing more than saying to 
the constructor of a fire engine. For the future condense your steam 
out of the body of the cylinders instead of in it, and put something 
round the cylinder to protect it from the internal air, and keep your 
piston tight without water. Any particular manner of doing this, 
one should think, would hardly be needed to be pointed out; for one 
should hardly suppose that a workman capable of constructing a fire en- 
gine would not be able to do that which the specification requires him 
to do.” Surely, then, when I had in 1843, and in my specifications and 
complete machines made by me, shown so many ways and practically 
carrying out my invention, the words above quoted from the 
judges of the land apply with far greater force in my case than even 
that of Watts. Unless this still be the common law of the land, he 
must be a simpleton indeed that does not see that all laws relating 
to good comprehensive invention are mere moonshine when 
such an invention is once made and practically set before the public 
so as to prove its workability and value; the modifications which 
such practical demonstration suggest are almost endless by which 
others can carry away the substance of the invention. 

A few words upon the grasping implied in the article in question. 
A man builds a house at the cost of £10,000: he is not considered 
grasping if he not only claims it, but enjoys the reut or use of it. 
But others who expend £20,000 in making, practically constructing, 
and establishing an invention, from which twenty millions of pounds 
sterling annually will accrue to the British nation, are twitted with 
grasping, when in reality they have not received one penny return 
of all the outlay, and twenty years of such anxious toil is all the 
harm 1 wish the public that it had one twelvemonth of. There 
would then not be that utter absence of all sympathy for real 
practical inventors which characterises the English public of the 
present day. : 

If men engage in an undertaking which has not the elements ol 
success in it the issue is unavoidable ; and, had such been my case, 
I should be content to blame only myself. But when success has 
surpassed even my own anticipations, to be deprived of credit and 
reward by a band of pirates, no reasonable man will expect I should 
submit to in silence. Tuomas Crapvock. 

July 4th, 1862. 








Lot ov Inventors.—In the last three years 590 proposals and 
plans for tle purposes of shot-proof ships have been sent in to the 
Admiralty. They were all referred to the Controller of the Navy 
and the assistant officers of his department, and only 105 of them 
reached the further stage of being submitted to a committee or 
referee ; 37 are still under consideration, 

Foreman anp CovoniaL Jorrinas.—-The Dutch Government has 
presented a bill to the Second Chamber for ameliorating the 
navigable passages from Rotterdam to the sea.—Orders have been 
sent to Brest for the immediate armament of three new vessels, and 
of a floating battery. Nine ships of war are at Cherbourg—the 
Napolean, the Ulm, the Turenne, the Tilsit, two iron-clad ships, 
the Normandy and the Couronne, the Bellone and the Montezuma, 
and the Yonne transport. The Tourville (mixed vessel) is to be 
got ready immediately as a transport ship.—We read in the Calcutta 
Englishman of May 19:—“ On Saturday afternoon the river steamer 
Stanley, belonging to the Kast India Steam Navigation Company, 
made her trial trip, leaving Prinsep's Ghaut at about three o'clock with 
a large party of guests on board. ‘The Stanley is about 250ft. long, 
with a corresponding breadth of beam, and draws only 18in, of water 
with hercoals on board—less than any other steamer on theriver, The 
agent confidently expects, and from her light draught he has good 
reasons for his expectations, that she will be able to make the jour- 
ney to Allahabad at all seasons of the year. There was some little 
trouble at first starting, but as soon as her head was up stream the 
engines worked capitally, and the trip to Barrackpore was performed 
in about an hour and ten minutes. At Barrackpore she was again 
turned, and returned to town, steaming against the tide part of dis- 
tance, and the remainder through slack water; going through the 
water at the average of eleven knots. Going up to Barrackpore 
with the tide she must have made at least eighteen or nineteen. 
Owing to Mr. Mare’s intended departure for England it was evident 
that the preparations for the trip had all been made in a hurry, for 
the vessel was still considerably in the rough, with quite enough 
however, of ornament about her to show that, when once finished, 
she will be exceedingly comfortable ; and of her cargo-carrying 
capabilities there can be no two opinions.” 
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ESCHER, WYSS, AND CO”’S MARINE ENGINES IN THE EXHIBITION. 








Tur illustration represents an elevation of a pair of compound 
cylinder engines, of 60 collective horse power, exhibited by Escher, 
Wyss, and Co., engineers and shipbuilders, of Zurich. The cylinders 
are inclined, steam jacketted, and cast in pairs, having only one 
slide valve for each pair of cylinders. ‘The crossheads of the high 
and low pressure cylinders are connected by links to short half 
beams placed above them, and to which likewise the lower end of 
the connecting rod is attached, avoiding by this means any side 
strain whatever. he air pump is placed between two pairs of 
cylinders, and is worked direct by a small inverted high-pressure 
cylinder, the exhausted steam from which is conducted into the 
funnel of the boiler, and serves, by means of a suitable blast pipe, to 
greatly increase their evaporative power. Boilers fitted with a 
blast pipe in this manner evaporate from one-fourth to one-third more 
from the same amount of heating surface. These engines are 
especially adapted for vessels of light draught of water, and combine 
with aproportionally longstroke inthe cylinders, a moderate diameter 
of paddle wheel, the centre of the shaft being kept low. They are 
intended to work with four and a half to five atmospheres of steam, 
and with forty strokes per minute will indicate 150-horse power. 
he diameter of the small cylinders is 15in., with a stroke of 2ft., 
and the diameter of the larger cylinders is 21 }in., with a stroke of 
3ft. 3in. ‘The valves are worked by Stephenson's link motion, so 
arranged that the steam can be expanded altogether four and a half 
and five times. The air pump is single acting, with india-rubber 
valves, 17in. diameter, and 12in, stroke, and it is intended to make 
sixty strokes per minute, while the main engines are making forty, 
a quick succession of strokes being best adapted to the blast in the 
funnel. The wheels are feathering 14ft. diameter, with twelve 
floats, each 6ft. long, and Ift. 7}in. wide. 





Enaineers anp Raitways in Sout AvstraviaAa—F-om “ an 
account of the colony of South Australia, prepared for distribution 
at the International Exhibition of 1862, by Frederick Sinuett,” we 
extract the following:—The number of engineers, architects, and 
surveyors here is considerable, Except in the Government service, 
however, there is very seldom any strictly civil engineer's work to 
be done. One man, probably, could do all the private civil engineer- 
ing in the colony, and not be very hard-worked either. With only 
one or two exceptions of any magnitude, all roads, railroads, bridges, 
wharves, jetties, &c., are carried out under official superintendence. 
Ability in this, as in any other direction, may, no doubt, force a way 
for itself ; but I fear that the applications for professional employ- 
ment of the kind | am writing about are generally far more nume- 
rous than the posts to be filled. There is a considerable private 
employment for architects; but here again it is to be stated that 
the workmen are somewhat in excess of the work to be done. The 
same remark applies to surveyors. There is always a good deal of 
surveying going on, both under Government and for private 
persons, but surveyors are in greater number than can find full 
and profitable employment. i 
ment of the colony that we can look for any improvement in the 
prospects of the three allied professions last under consideration. 
The subjoined facts relating to our railways have been 
gleaned from a report to Parliament on the subject of our public 
works. It should be premised that our railways are, as yet, 
altogether Government concerns, paid for out of the general 
revenue, to which receipts and profits are carried. The 














It is only in the general advance- | 





ot 


Wi 


| . . . . . . . 
capital invested in their construction, and in the construction, | 


of some other of our public works, is indeed partly borrowed, 
but the cautious rule established early in our constitutional career, 
that only two-thirds of the money required for any public works 
should be raised by foreign loan, and that the remainder should 
always be forthcoming out of general revenue to justify further 
borrowing, has operated as a salutary check upon reckless expen- 
diture in this direction. One experiment in the way of railway 
construction by private enterprise is, indeed, being made at 
Wallaroo, where a railroad, some six miles in length, and in- 
tended to be worked in the first instance by horse traction, is being 
laid down by a private capitalist. But our main railways are 
Government undertakings. We have two locomotive lines leading 
into acommon terminus on North-terrace: the one to the port is 











about seven miles in length, the other, northwards to Kapunda, | 


about fifty miles in length. The average cost on the fifty-seven 
miles has been £13,560 per mile. Both are single lines, but due 
precautions have been taken for public safety, and during the time 
that they have been worked not asingle fatal oreven serious accident 
has occurred upon them. The traffic on the port line commenced on 
the 21st April, 1856. The north line was opened as far as Gawler 
(twenty-six miles) in August, 1857; and to Kapunda on August 13th, 
1861. On both lines the work is of a solid kind, and a good speed 
is maintained upon them. On the port line the rails are of 60 1b. to 
the yard, and are laid on longitudinal sleepers. On the Gawler line 


the construction is similar, but the weight of rails is only 56 Ib. | 


On the Kapunda line (between Gawler and Kapunda) the weight 
of rails is 65 1b., and they are laid on cross sleepers. On the port 
line, and on the north line as far as Gawler, the gradients are 
excellent, and the curves very wide. 
the country is less favourable, and both gradients and curves are 
sharp, but they have, as 1 have stated, been constantly worked 
without accident. At no distant time the Northern railway will, 
probably, be continued to the Burra; and the growing importance 
of what is called the Far Northern district will lead to further ex- 
tension in that direction. It is at present a question whether rail- 
way extension should proceed northwards from the Burra, or 
whether a separate system should be commenced from Port Augusta. 
Thence to the northwards for at least 150 miles along what are 
known as the Western Plains, the country is of so deada level as to 
present facilities for railway or tramway construction which cannot 
anywhere be surpassed; and it may be regarded as a certainty, 
that those facilities will be taken advantage of in some way in the 
course of the next few years, and that improved means of transit, 








From Gawler to Kapunda | 


which they now alone require, will be provided to open up the | 


great resources of wealth, mineral and otherwise, which it is known 
exist in that district of the colony commonly described as the “ Far 
North.” 

Captain Nortoy’s Inventions.—Yesterday, at Bray, Captain 
Norton exhibited the following practices :—First. Rolling the lady's 
grenade down a glacis, and causing it to explode in the midst of the 
assailants, or storming party, by means of the frictional appliance 
at the end of the cord. Second. Throwing the Botany Bay boy 
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select committee at Woolwich oflicially reported that this invention of 
Captain Norton’s was “simple, safe, and efficacious, being well 
adapted for horizontal fire, with high velocities, and to explode on 
striking solid matter.” In consequence, the late General Sir George 
Murray, being at the time Master-General of the Ordnance, pro- 
mised to recommend Captain Norton to Government for the Ord- 
nance pension of £500 a year. 4th. Using the lady’s grenade as a 
fog-signal for railways. 6th. Using it as an alarm signal against 
burglars, robbers of orchards, Ke. 7th. Modulating a pereussion- 
shell so as to explode by falling on water. &th. Showing how the 
natives of the Himalaya Mountains, and other parts of India, use the 
pellet, or ball bow. Capt. J. Whitley, H.P., 9th Foot, invented the 
steel ring in its centre for the ball to pass through. ‘This is a great 
improvement on the original bow, as it does away with the necessity 
of turning the string aside in order to prevent the ball hitting the 
bow, or peradventure the thumb of the left hand. 9th. Blowing 
upa strong box of timber, containing gunpowder, with his rifle 
percussion shell, formed with projections on it to suit the cor- 
responding grooves of the rifle; in consequence, the shell is easily 
pushed home over the cartridge with a hollow-headed ramrod, and 
being formed of lead, which is plastic, it expands by the force of 
the exploded charge, and thus prevents loss of propelling power 
through windage. This idea of expanding, Captain Norton, as far 
| back as the year 1818, derived from observing the expansion of the 
| lotus-pith base of the Malay dart, which is blown through a long 
tube by the sudden puff of a man’s collected breath. This is the 
| shell which Captain Norton frequently used at Woolwich in the 
| summer of 1823, according to the evidence of Major-General Sir 
| Richard Airey, officially furnished to his Royal Highness the Com- 
mander-in-Chief in 1860, on the occasion when Captain Norton 
addressed a memorial to his Royal Highness. It was with a similar 
shell that Captain Norton, about twenty years ago, blew up a 
strong box filled with gunpowder on the pier-head at Brighton, 
by permission, in presence of the late Queen Adelaide, his Royal 
Highness the present Commander-in-Chief, Lord Howe, and other 
high personages. Also, about the same year, by permission, in the 
garden of Buckingham Palace, in presence of her present Majesty the 
Queen, the late Prince Consort, Lord George Lennox, General 
Bouverie, &c.,on which occasion the Prince expressed himself well 
pleased. According toa report in the Z7imes, and other journals, 
Lord Palmerston, when at the Hythe School of Musketry, witnessed 
practice with Captain Norton’s rifle shells, for blowing up ammuni- 





tion wagons, and expressed himself well pleased with the results. 


Asa proof of the high estimation in which Sir William Armstrong 
holds this shell, he has adapted it to his rifle cannon. The late 
gallant and intelligent General Jacob, who entered Addiscombe 
College at the age of 14, in 1826, the year in which Capt. Norton 


| blew up the representative of an ammunition wagon, with his rifle 


boomerang, as practised by the natives of Australia. Third. Throw- | 


ing the Colary-stick, as used by the natives of the “Far East.” 
Fourth. Showing and explaining how his concussion fuze acts in 
causing spherical shells, fired from smooth-bore ordnance, to ex- 
plode on striking and entering a ship's side. In the year 1843, the 


percussion shell, in presence of the lieutenant-governor, all the pro- 
fessors, and students, many years after in India, blew up, with a 
similar shell, the representative of an ammunition wagon, at the 
distance of 1,800 yards, using his own admirable rifle. He after- 





wards declared in his writings, which are of world-wide celebrity, 
that the rifle percussion shell was “the greatest military invention 
ever contrived by the ingenuity of man.”—Dublin Express. 

Two Government steamers are taking soundings off the coast of 
Valentia, Ireland, and ‘Trinity Bay, Newfoundland, in connection 
with the project of the Atlantic Telegraph Company. 
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TO CORRESPONDENTS. 
*." Covers for binding the volume can be had from the publisher, 


price 2s. 6d. each. 

Erratum.—Jn our last number, in an article on the hydraulic test for 
boilers, we inadvertently referred to the plates of a boiler which exploded, in 
1858, at Messrs. Sharp, Stewart, and Co.’s works, as of Lowmoor iron. 
The plates were not of Lowmoor iron, and we hasten to make this correction 
with the wish to do justice to the generally excellent productions of the Low- 
moor Ironworks. 

C. C.— We will ansier your query in our next, 

F. J. M.—We know of no work on the subject. : 

A. J. (Bedford).— We do not at this moment perceive any advantage in sucha 
preparation of copper plates, re 

Maurcuatran.—We can take no further notice of your communications, over 
carious signatures, unless you conjine the to a legitimate object. We regret 
to say that your scheme has no merit whatever. 

Bowen (Edinburgh).—Uvless your boiler is heavily jived there ought to be no 
overheating of the plate at the point shown. It would be as well to leave a 
man-hole in the brickwork, so that the exposed plates might be occasionally 
examined. 

J. M. (London).—You have no right to state that we said that Dr. Fore- 
hammer was the sirst to suggest the use of permanganate of potash. We 
copied the statement from Mr. Danchell’s book, and if you apply to him he 
can doubtless satisty you on the point, 

J. M.- Mr. Archibald Slate obtained a patent, No. 13,641, 27th May, 1851, 
Sov “improcements in steam engines and stean borlers ; passages and valves 
Jor the induction, eductwn, and working of fluids.” Also 17th December, 
1852, No. 1,090, for “arrangements for working the slide valve yor the 
induction and eduction of fluids.” You can obtain these specifications by 
sending, say 28. 6d. worth of stamps to the Patent Ofice, and any stamps 
in excess of the price will be returned to you. f 

AnonyMous.—For a welded iron cylinder, Min. in external and Sin, 
internal diameter, you would have, for every inch in length, 16 square 
inches of metal to tear open in order to burst it, At 22 tons tensile strength 
per square inch of section this would be equal to a total bursting strength 
of 3.2 tons, and, as the Lore is Sin, in diameter, it would require 44 tons 
pressure per square inch to burst the cylinder, This, however, supposes 
every part of the thickness of the cylinder to after an equal resistance at the 
moment of applying the strain. This would not be the case in practice, 
aud probably 22 tons internal pressure per square inch would burst the 
cylinder. 


ACCIDENTS AT RAILWAY BRIDGE WORKS. 
(To the Editor of The Engineer.) 

Sin,—For the protection of the public ing under railway bridges in 
the course of construction, would it not be as well to have a galvanised 
wire guard fixed to prevent rivets, &c., falling on the heads of passers by ? 
Last Friday | was walking under the railway bridge in the York-road with 
my son when a large rivet, red hot, fell about half a yard from us. 

R. R. Ponp. 





LOCOMOTIVE TRACTION. 
(To the Editor of The Engineer.) 

Sin,—The small locomotive referred to by ** J. H.,” Darlington, in your 
last number, takes the loads specified with a pressure of 20 1b, per square 
inch in the boiler, starting upon the gradient of 1 in 12, N. B. 

Edinburgh, 16th July, 1862. 
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COTTON MACHINERY IN THE EXHIBITION. 


THE pressure of the “ cotton famine” enforces a painful 
interest, just now, upon everything connected with cotton 
machinery. ‘The present is not a time for building, stock- 
ing, and working great mills; yet, as our cotton manufac- 
tures are by no means suspended, it is a time for the im- 
provement of the mechanical appliances of cotton mills. 
Judging from the display in the Exhibition by Messrs. 
Platt Brothers, Mason, Hetherington and Sons, Dobson 
and Barlow, Harrisons, Dickinson, and others, a stranger 
might be led to believe that this branch of mechanical 
engineering was never in a better condition. ‘There are 
several examples of each kind of preparing, spinning, and 
weaving machinery all in full work, and among these, we 
believe, are to be found many important improvements 
brought out since the first Great Exhibition in 1851. 
Messrs. Platt Brothers and Co., of the Hartford Works, 
Oldham, begin at the beginning and exhibit two cotton 
gins—one an Indian “Churka,” the other the Macarthy 
gin, as improved by the makers. The essential parts of 
the “ Churka” gin are two horizontal rollers, the bottom 
one covered with hard wood, and say 14in. in diameter, 
the top one of steel, only Jin. in diameter, and finely 
fluted longitudinally on its surface. here is a simple 
arrangement of toothed rollers also for opening the cotton 
before entering the ginning rollers. These (the ginning 
rolls) draw the fibres of the cotton off and away from the 
seed, the latter being excluded by its size and hardness, 
and, as soon as stripped, dropped through a grid into a 
receptacle below. 

The we gin, which is at present in much favour 
among cotton planters, has been considerably improved by 
Messrs. Platt Brothers, and a 24-in. gin will, it is stated, 
now separate 1,5001b. of clean cotton from hard seed 
a The seed cotton is fed upon an endless web, or 
travelling lattice, up to a series of feed rollers, the last of 
which is provided with radial spikes, and moves at an 
increased speed, so as to separate the cotton more com- 
pletely for ginning. Behind this spiked roller is a hori- 
zontal shaft, armed with a single row of long radial spikes. 
This shaft is made to vibrate, rapidly, in the are of a circle, 
to the extent of about 90 deg. at each vibration, the row 
of spikes, when projecting horizontally, seizing the cotton 
from the spiked feed roller, and then drawing it downward 
and onward to the ginning roller. The spikes, when the seed 
cotton is brought close to the ginning roller, stand nearly 
vertically from the shaft, the next motion throwing them 
up again in the are of a circle, so as to grasp more cotton. 
The action of this row of spikes may, perhaps, be more 
readily understood, if the reader will place his fore-arm 
horizontally, with the four fiugers, representing the row of 
spikes, extended in the same direction. Keeping the fingers 





apart from each other, they may be rapidly drawn down- 
ward, as in shutting the hand, and as rapidly returned to 
their first position. The movement of the fingers will then 
present that of the spikes, of which there may be fifteen 
or twenty in the single row, a quantity of seed cotton 
being clawed down, so to speak, at each vibration, and 
brought to the ginning roller. The latter is about din. 
in diameter and is covered with leather in which are cut a 
number of spiral grooves, both right-hand and left-hand, 
thus crossing each other at frequent intervals, and dividing 
the surface of the roller into lozenge shaped figures. On 
the feeding side of this roller—which revolves at the rate of 
say 100 revolutions per minute and in such a direction as 
to draw the cotton upward—is pressed a thin plate of steel, 
which is held stationary in its place by screws connecting 
it totheframing. The lower edge of this plate is on a level, 
or nearly so, with the centre of the ginning roller, and as 
the latter revolves, the fibres of the seed cotton are 
drawn under the edge of this stationary plate, the friction 
of the fibres upon the grooved leather surface tend- 
ing to separate them from the seeds. This friction 
however, is not alone sufficient for the purpose, and there 
are arranged, therefore, a pair of horizontal bars or plates, 
which, by means of cranks, are made to vibrate alternately 
and vertically, in contact with each other and with the 
face'of the fixed plate already described. Their motion 
may be easily comprehended if the reader will place his 
two hands, face to face, in an upright position, and thus 
rub them rapidly together. The upper edges of both bars 
are very thin, and by their motion they rub off the fibres 
from the seed, which is held back by the stationary plate, 
and finally dropped through a grid below, the action of 
the vibrating plates being furthermore assisted by the 
friction of the revolving leather-covered, spirally-grooved 
roller as already described. Cotton seeds, as is generally 
known, are hard and pretty smooth black kernels, of about 
the size and shape of large peas, and they are surrounded 
by fibres of cotton which are easily rubbed off by friction. 
Thus, if a tuft of cotton, containing a seed, be held between 
the thumb and fore-finger of the left hand, and the fibres 
be rubbed upwards by the end of the fore-finger of the 
right hand, they will soon be separated from the seed, and 
it is almost this very process which is imitated in the 
Macarthy gin. As soon as the fibres. are once rubbed from 
the seed they are carried over by the leather-covered 
roller, from which they are stripped by a single fluted 
steel roiler, running in contact with and in the same direc- 
tion as the ginning roller. 

In cotton opening machinery the various makers profess 
to have made some improvement within the last few years. 
Those exhibited have generally but a single “ porcupine” 
cylinder, which is considered to be sufficient to illustrate 
the action in opening ; but in a complete opening machine 
four drums, the first having twelve rows of “ porcupine” 
teeth, and the others four rows each, are employed. ‘These 
drums or cylinders revolve at the rate of 1,000 revolutions 
per minute, and all in the same direction ; and as the teeth 
upon one run very close to those of the next, the cotton 
is delivered from one cylinder to the next at a rate due to 
the combined velocity of both, or 2,000 revolutions per 
minute. So slight and pliant are the fibres of the cotton, 
that this tremendous raking does not break or injure the 
staple. Over the endless travelling feeding lattice, and 
close to the feed rollers, there is in Messrs. Platts’ opener 
a deeply-fluted or ribbed iron roller to assist in taking in 
the lumps of cotton. Each of the four porcupine cylinders 
is covered, as in all openers, with a sheet iron case; and on 
the underside of each cylinder is, first, a curved grid formed 
of parallel bars set at an angle to the radius of the curve, 
and, succeeding this, is a curved screen of perforated iron : 
both the grid and the perforated screen serving the purpose 
of sieves through which sand, leaf, and other impurities are 
deposited in a space below. The last porcupine cylinder 
drives the cotton upon a pair of wire drums, which are 
exhausted by a fan, and from these it is collected and 
delivered by two iron rollers to an endless delivering lattice 
at the end of the machine. A lapping machine may be 
attached here to lap the cotton for the scutching machine. 

One of the scutching machines exhibited, that of Messrs. 
Platts’, has a porcupine cylinder in addition to the beaters. 
The porcupine cylinder hastwelve rows of teeth, the three- 
armed beater making say, 1,600 revolutions per minute. 
The endless travelling feeding lattice and feed rolls are 
driven at varying speeds in proportion to the thickness of 
cotton supplied, and as the top feed roller is free to rise 
and fall, uecording to the thickness going through, its 
motion is muitiplied by levers which are made to guide a 
strap upon a pair of cone pulleys through which the feed 
rollers and lattice aredriven. ‘The arrangement is such that, 
as the top feed roller rises, its speed is diminished, and as it 
falls, its speed is increased, so that an almost uniform supply 
of cotton is delivered to the opening or porcupine cylinder, 
placed in front of the revolving beaters. In the double 
scutching machine by these makers the intermediate feed 
rolls, or those which deliver to the second beater, revolve 
three times faster than those through which the cotton is 
first fed tothe machine. ‘lhe cases which cover the beaters 
are of Bessemer steel, the draught of air in the wire 
cylinders is downward, and a complete lapping machine is 
fitted to the delivery end. 

( To be continued. ) 


BRICKMAKING BY MACHINERY, 

UnTIL the removal in 1850 of the duty, the Excise regu- 
lations greatly obstructed all attempts at improvement in 
the manufacture of bricks. Those for the London market 
were made wholly by hand and burnt in “clamps.” In 
some cases they possessed hardly enough strength to bear 
handling, and they were almost always of a very irregular 
shape. At the present time, however, brick machinery is 
extensively used, and at Burham, near Aylesford, a single 
establishment, driven by the 400-horse engines formerly 
employed to work the ropes of the Blackwall Railway, 
turns out 1,200,000 bricks weekly from eighteen machines, 
and a single engineering firm in London is understood to 
be now making nine brick machines weekly, which are 
sold at prices varying from £14 10s. to £700. 








Two brickmaking machines, made by Messrs. Henry 
Clayton and Co, (who were awarded a medal, last Friday, 
at South Kensington “ for the best brick machinery in 
the Exhibition”), are now at work on Messrs, Brassey's 
premises, near the Victoria Docks, making bricks for the 
main drainage, the Metropolitan Railway, and other im- 
portant works. The larger of these machines is turning 
out 27,000, and the smaller 17,000 bricks per day of ten 
hours, or, together, over a quarter of a million weekly. The 
clay worked in the large machine is brought in barges 
from Burham, near Aylesford, a distance of fifty miles 
or more by the Medway and the Thames. It is 
not “ weathered” but is unloaded in large heaps, which 
are wetted as required, and the clay wheeled off, as 
fast as wanted, to the machine. ‘The top of the ma- 
chine, which is 8ft. or 9ft. from the ground, is ap- 
proached by a long, inclined, plank gangway, and the 
clay is tipped from the barrows between the upper 
pair of crushing rollers, a stout shaft, with projecting 
teeth, being made to revolve just over the rollers, so as to 
break up the larger lumps of clay. ‘The top rollers are 
each 26in. in diameter and 3%in. long, they are set 
about 4in. apart, and are so geared together that one shall 
make about 16 and the other 20 revolutions per minute. 
These rolls, we are told, are 44in. thick all round, and 5tin. 
thick at the ends, weighing each about 25 ewt. Their 
bosses are bored, and they are tightly fitted and keyed to 
4tin. shafts of hammered iron, Cast steel scrapers are 
employed to keep their surfaces clear, The clay is received 
into a cast-iron cylinder, within which revolves a 44in. 
square shaft, armed with stout wrought iron blades, so set 
as to form a pugging screw, 26in. in diameter and 3ft. 
long. From this the clay drops between a pair of rollers 
each 26in. in diameter, 33in. long, set jin. apart, and 
making, the one 11}, and the other 14}, revolutions per 
minute. ‘These rollers discharge into another pugging 
cylinder, in the outer end of which is a delivery hole 10in. 
square. From this the clay issues into a die box 3ft. long, 
and measuring 10in. by 16in. inside. Within this box 1s 
worked a reciprocating ram, having a stroke of 2ft., and 
which presses the clay alternately to each end of the box, 
there being two alternate deliveries. ‘The ram is formed 
upon the —— side of a table, like that of a planing 
machine, and which moves in Y grooves by means of 
a stout crank motion worked from the main gearing. 
From the die box the clay is delivered alternately 
at each end, according to the direction in which 
the ram is moving, through an opening about 94in. 
wide and din. high. The clay, on its delivery, moves 
in a solid stream, so to speak, and the edges pass between 
a pair of rolls, on vertical axes, known as the “ rotary 
dies.” ‘These rolls are of cast iron, covered with white 
metal, which is again covered with a kind of moleskin 
cloth, which is kept constantly moistened by a small stream 
of water issuing from a reservoir above. ‘The rollers are 
driven by gearing so that their surface speed shall be about 
one fifth greater than that of the moving stream of clay, 
and as the motion of the latter is intermittent, that of the 
rollers is intermittent also, The rollers are perforated 
with holes, through the white metal and cast iron, so that 
any excess of moisture may pass through, and run out 
from the inside. ‘The stream of clay is received upon a 
table formed of small rolls, moving freely on their bearings 
by the friction of the clay, and when the latter is at rest 
a frame, containing perhaps a dozen tightly stretched stecl 
wires, and so made as to be movable upon a couple of bearings 
below, is swept by hand bodily across the clay, cutting it 
into bricks. ‘These are taken off by boys, who wheel them 
off in barrows and place them on the hacks. After going 
into the kilns they ure dried for 48 hours and afterwards 
burnt for 36 hours. 

The cost of wheeling the clay is from 1s. to 1s. 6d. per ton, 
and that of taking off the bricks and placing them on hacks 
3s.aton. In burning, about 5 ewt. of coal is burnt per 
thousand bricks, and the entire cost of manufacture, from 
the clay bank to the store yard, is between Ss, and 9s, per 
thousand, the bricks being of a kind which would fetch £3 
per thousand. ‘The cost of the machine, with the double 
crushing rollers, is £520, and the engines driving it cost 
£600 more, and work up to between 35 and 40 indicated 
horse power. ‘The number of attendants, exclusive of the 
men wheeling the clay, is eleven. The breeze and kiln 
dust mixed with the clay are added to the latter at the top 
of the machine and just as the clay is going between the 
top rolls. ‘The top rolls are required only where the clay 
is very obdurate from not having been “ weathered.” In 
the smaller machine at work near the Victoria Docks they 
are not employed. 

The machiue-made bricks withstand, each, a pressure of 
from 16 tons to 17 tons before cracking, and upwards of 
40 tons before crushing. London hand-made grey stocks 
are found tocrack under 12 tons and to crush at 14 tons, 
best paviours cracking under 14 tons and crushing with 
23 tons. In each case, the bricks experimented upon were 
bedded singly upon felt and then placed between smooth 
iron plates. 


TURBINE WATER WHEELS. 

Proressor James THOMSON sends us another letter 
with reference to what has appeared in THE ENGINEER 
upon inward flow turbines. We are glad to perceive that, 
this time, there is not a word said, one w ay or the other, 
about “ professional reputations.” ‘The Professor begins by 
making out an ingenious distinction between certain ex- 
pressions of ours, made use of at different times, in criti- 
cism of the wheel which, for some reason he has not yet 
thought fit to explain, he calls his own. He perhaps relies, 
in this regard, upon the erroneous statements which Mr. 
Fairbairn has made on the 163rd page of his Mills and 
Millwork ; to wit :—*'Turbines in which the water flows 
“ horizontally inwarcs, vortex wheels. We owe the in- 
“vention of this class of turbines to one of my own pupils, 
“ Mr. James Thomson, C.E., of Belfast, and pochelte no 


“turbines are more efficient or capable of more general 
“ application to every variety of fall than the vortex wheels 
“ which he has constructed.” 

We may observe, in passing, that we do not owe the in- 
vention of inward flow turbines to Mr., now Professor, 
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Thomson, and that other turbines ¢ are, re, certainly, more 
efficient, and at least equally capable of general application 
to every variety of fall. We may, at the same time, add, 
that our meaning was sufficiently expressed in our criticism 
of these wheels in THE ENGINEER of the 4th inst. to pre- 
vent any misunderstanding, and that the views there con- 
veyed are those we have always held with reference toinward 
flow turbines. ‘The Professor, who, by his own act, labours 
under the disadvantageous position of a man who has rashly 
staked, and in consequence forfeited, his “ professional repu- 
tation,” now cndeavours to divert attention ftom the real 
point at issue bya reference to the reversed or double curva- 
ture, which he chooses to give to the buckets of inward flow 
wheels. The reversed curvature, we believe, is not only as 
useless as a fifth whecl would be to a coach, but it is 
positively in the way of the free escape of the water. ‘To 
settle this point we will ask Professor Thomson to send 
usa diagram, giving the path, in space, of a particle of 
water from the point of its entrance into, to that of its exit 
from any representative wheel of the double curved bucket 
variety. ‘The diagram to show the corresponding shape and 
position of the buc kets, and the water to be brought to 
rest. In the meantime, those of our readers who take 
an interest in the matter can construct, with tolerable 
accuracy, 2 diagram for themselves. They will find that 
the reversed curvature does no good whatever, although, 
in fairness, 
the Profi sends us his diagram. Let him show the 
path of a particle of water, brought to rest within the 
wheel, and we will show him the path of a particle which, 
for 2 considerable length of the buckets, exerts no pressure 
upon them, and one, probably, which is wastefully churned 
by a succceding bucket, before it (the water) has time to 
escape. When the water enters the region of the reversed 
curves of the Thomson buckets, it must cither retain a large 
amount of centrifugal force in order to be of any service, or 
it must else be knocked out of 
buckets, of course with a correspouding™ loss of power. 

Whatever countenance we may have given to or with- 
drawn from stutemeuts of unusually high per centages of 
efficiency attained by outward flow wheels, it not 
pretended that they have not given a considerably higher 
eflicieney than has yet been derived from “ Vortex” wheels 
even of the best kind (ud these are not those made upon 
Professor Thomson’s plans). ‘There are undoubted in- 
stances of per centages of SS with the Fourneyron and 
Jonval wheels, but nothing of the kind with inward flow 
wheels. 

As to whether centrifugal force is or is not mechanical 
power, it certainly may be so exerted to neutralise 
mechanical power, and it is only thus that we hold it to 
act in the inward flow wheel. In an unyielding sling 
the centrifugal force of a stone may not represent me- 
chanical power, but in yielding water the centrifugal 
force of any particle is readily convertible into mechani- 
cal power. 
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LItSERATURE 


Roads and Ruils, and their Sequences, Physical and Moral. By 


W. Brivocrs Apams, Engineer.* 
A Quarter of a century ago Mr. Adams, then in 
middle life, wrote a practical work on wheel transit, 
that is to say, upon English carriages, which then as 


now included nearly everything running upon wheels. 
Himself a maker of carriages of many kinds, he had long 
before introduced stage coaches into South America, and, 
not long after the appearance of his book, he helped to 
improve, in no mean degree, the construction and arrange- 


ment of English railway carriages. Ile afterwards in- 
vented and introduced the “fish joint,” and for some 


years carried on, at Bow, one of the most perfect establish- 
ments in the Kingdom for the construction of railway 
rolling stock. And now, retired from the drudgery of 
business, but still retaining a measure of mental and 
bodily vitality which a man of forty might envy, he is 
employing lus pen, as briskly, as fluently, and as practi- 
cally as ever, writing, moreover, with a greater breadth of 
purpose, and combining, in a moderate sized volume, a 
stock of historical, engineering, mechanical, political, and 
social facts and suggestions which no engineer, railway 
sharcholder, statesman, or political economist can weil 
atford to neglect. The severely practical man, with whom 
details are the sam and substance of engineesing, may tind 
fault with such a work, for he will certainly tind his own 
self-conceived importance belittled in its comprehensive 
generalisation of railway practice. Mar. Adams his shown 
not only how railways and rolling stoek may be improved 
mechanically, but, also, the means whereby railway com- 


we must of course defer this conclusion until | 





the way by the following | 17 





municetion may be greatly and profitably extended, and | 


also how they may be made to afford most important 
military advantages. Not having the time and space at 
our disposal for an analysis of the book, we must content 


ourselves with recommending it to the attention of our 
readers. 
Chapman and Hall, 103, Pieeadilly 
Locomotives is Bh tAZIL. —The | gentleman selected by the Dom 





Pedro See 
locomotive 
the 


md Railway Company of Brazil, S.A., te correspond with 
builders in both Europe and America, has decided upon 


ddwin engines, made in Philadelphia, as most suited to the 








work required upon the second, or mountain, section of the above- 
named road. ‘The grades on the division are 9sft. per mile, for 
15 miles, and the least radius of curvature 720tt. The engines 
are to be of Baldwin's ten-wheeled type, weighing 30 tons; six of 
these machines have been contracted for with we Messrs. Baldwin. 
Thus far no American engines have been seut to Brazil, though the 





Rogers locomotives on the somewhat 


the eye sof the En 


Valparaiso road ars 
hanies in that quater, 


Open! 


lish mee No person who 








had ever seen the relative ee of Amerieon and E ish loeo- 
motives upon roads with sharp cuss it steep grades, would, 
unless vastly prejudiced, fail to choose t former. The selections 
of engines by the agent of the Dom Pedro Second road is extremely 





judicious, and we feel entirely willing to risk the reputation of 
American locom nite engineering on the result of the Baldwin 
engines upon the largest railway in South America. The order for 
the above six engines will soon be folloved, we understand, by 
another for two or three 29 ton tank engines, for working a tem- 





porary line over the large tunnel, in the sime manner as Mr. Ellet 
crossed the Blue Ridge, as such plan fora speedy opening of the 
line has been accepted by the Government—-American Railway Times. 





THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


1072. JAMES CHILDS, Victoria-street, Pimlico, London, ‘‘ Improvements in 
the manufacture of wax matches.”—Petitivn recorded 14th April, 1862. 
1553. GORAN FREDKIK Goransson, Gefle, Sweden, ‘‘ Improvements in the 
construction and arrangement of armour plates, ‘applicable to ships, forts, 
batteries, and other structures, and to a mode of securing the same.”— 

Petition vecorded 22nd May, 1862. 

1625. Puttirve Urbain Payras, Passage des Petites Ecuries, Paris, ‘‘ Im- 
provements in protecting dry or green hides from vermin.” 

1626. JAMES GURRIN, Stroud, Gloucestershire, ‘A new mode of telegraphic 
communication between separate buildings or parts of buildings.” —Peti- 
tions recorded 30th May, 1862. 

1679. CHARLES STAUNTON CaAniLL, Gerrard-street, River-terrace, Islington, 
London, ‘‘ Improvements in the manufacture of felted fabrics suitable for 
hats, bonnets, and other purposes.”—Petition recorded 4th June, 1862. 

1717. Epovarp Hortiy, Rue de Rivoli, Paris, “ A composition for ren- 
dering uninflammable linen, flax, silk, cotton, wood-work, and other 
articles or materials.” 

1722. ArTHUR JouNn Joyce, Cambridge-terrace, Middlesex,‘** Improvements 
in lighting and heating ”"_ Petitions recorded 9th Tune, 1362. 

1747, Isaac Srigut, Glandford Briggs, Lincolnshire, “ Improvements in 
horse hoes.” 

1749. AUGUSTE AIME LERENARD, Boulevart de Strasbourg, 
and improved cement or mastic for making joints of steam, 
pipes or chambers.” 

1753. AMIN GEORGE, Kingsland-road, 
pl oer of portable beds, bolsters, pillows, and sofa and other 
cushions.”— Petitions recorded 1’th June, 1862. 

1755, WILLIAM Sairu, Briggate, Leeds, Yorkshire, ‘ 
paratus for cutting or dividing soap.” 

1757. ABRAM LoNeKOTTO Hammersmith, 
the manufacture of artificial stone.” 

1759, Joun Henny Giew, Howland-street, 
provements in sewing machines,” 

1761. THoMas WILLis Fiemine, Lancaster Gate, 


Paris, ‘‘ A new 
er, or gas 









London, *‘ Improvements in the 
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‘Improvements in ap- 


Middlesex, “ Improvements in 








Fitzroy-square, London, *‘ Im- 


Bayswater, Middlesex, 


‘Improvements in preparing charges for fire-arms 
1 





1763. WILLIAM Epwarp 
in fire-arms, avd in the 
communication from Even Townsend Starr, 


Newton, Chancery-!ane, London, “ Improvements 
attachment of bayonets or ye thereto.”"—A 
New York, U. 


1765. Junius Ives, Pow, Middiesex, “ Improve 1 apparatus 4 
juice from fruit and other vegetable substaunces.”—Petitions recorded 13th 
June, 162 

1760. Joseri Sawyer, Noble-street, and Grorek PapGuam, Dalston, Mid- 








diesex, * Improvements in ste: am boiler and other furnaces, applicable in 
_part to grates of various kinds,’ 
. WILLIAM Boven, Shildon, Durhs m, ne improvements in cranes. “g 
WILLIAM Witton, Edinburg * Improvements in apparatus for 





- gulating watches and other time See pers.” —Petitions recorded 14th June, 
1s02. 

1796. Josera Kettow and Hexnky Snort, Delabole, Cornwall, “ Improve- 
mentsin the manufacture of blasting powder.”—Petition recorded 17th June, 
1862. 

1805. ANDREW Howat, Farnworth, near Bolton-le-Moors, Lancashire, ‘* Im- 
provements in the coustruction of water gauges and blow-off taps for 
steam boilers and other purposes.” 


1807. WILLIAM Stokes, CHuAkLES WrbGe JAMES, and JOHN SToKEs, Bir- 
mingham, ** New or improved machinery for stocking and screwing guns 





and pistols 
1800. CHARLES Cakrwriaut, Liverpool-street, Moorfields, 
proved means of stopping or retarding trains on railways. 
Istl, Epwarp Joun Davis, West Smithfield, London, “ Improvements in 
treating and preparing food for horses and other animals,” 
1813. WILLIAM TtHiomsox, Thorney Gas and Waterworks, Thorney, near 
Peterborough, Cambridgeshire, ‘ Inyprovements in mi: achinery for 
raking bricks, tiles, and other articles."—Petitions recorded lth June, 


London, “ Im- 
. 











1815. Josern Gustave Rew Pecu, 
lating the supply of ; 

1817. WILLIAM EDWARD , Gear, Wellington-street, Strand, London, ‘ Im- 
provements in the manufacture of candlesticks, and in machinery or 
apparatus used in such manufacture.”—A communication from ‘Em- 
manuel Bazin and Eugene Bazin, Sourdeval-le-Barre, France. 

ISl8s. Joun Beprorp, Rue Charlot, Paris, ** Improvements in the irons and 
cutters of planes, and in the method of manufacturing the same.”—A 
communication from Mr, Joseph Schell, Monswillers, near Saverne, 
France. 

1819. WILLIAM MALINs, Pershore, Worcestershire, ‘‘An improved protective 
covering for agricultural or other ar purposes,” 

1821. BOMANJEE MUNCHER. VER Movy, Yrafalgar-square. London, “ Improve- 
ments in varnish or polish.’ 

1822. 2. Joseru WALTER TAYLOR, Newsome, near Huddersfield, Yorkshire, 

“Improvements i in valves, and in means for regulating and indie. ating the 
flow and pressure of fluids.” 

isz3. Davip MippLetoen, Burton-by-Lincoln, Lincolnshire, “ Improvements 

in cranes for lifting weights into and out, of carts, and for other pur- 

poses.” 

25, ARTHUR WARNER, Threadneedle-street, London, * Improvements in 

the manufacture of pigments or paints from certain refuse materials.”— 

Petitions recorde? 2th June, 1862. 

1831. GHORGE Simpson, Glasgow, Lanarkshire, N.B., “ Improvements in 
machinery for working, boring, and mining or excavating touls, and mine 
and other pumps. 

832. Henry Davenrort and Joun DAVeNPort, Bradford, Yorkshire,‘ ln- 

prove ments in means or apparatus for the manufacture of loom healds or 

harness.” 

1833. Joun ANbDERTON, Accrington, Lancashire, “ Certain improvements 
applied to the tape-leg or sizing machine, and in the apparatus employed 
therein, for the purpose of improving the yarn, 

1834, STEP HEN HoLMAN, Cannon-street, London, “ Improvements in pumps 
and valves.” 

1837. Joun Hooper Repstonge, New Oxford-street, London, ‘‘ Improve- 
ments in the construction of boilers of steam engines.” —A communication 
from Albert Ellis Redstone, Indianapolis, Marion, U.S. 

Is4l. Ezekien Evomonps, Berrytield, Wiltshire, “«Tmprovement s in the 
muanafy ucture of felted articles and fabrics, and in the apparatus employed 
therein "—A communication from James Wyght, Lawrence, Massachu- 
setts, U.S.—Petitions recorded 21st June, 186: 

1843. Hvow McKenzig and Paraick Ramsay, Glasgow, Lanarkshire, N.B., 
“Improvements in cylindrical or circular brushes or rollers for various 
manufacturing machines,” 

Henry Ponsonsy, Liverpool, “ Improvements in topsail sheet bits or 


Paris, “Improvements in cocks for regu- 


















































ts. 

1si7. Wittiam Barr, Coventry, Warwickshire, “An improved manufac- 
ture of raised or brocaded fabrics woven in cotton or flax, either alone or 
in combination with wool."—Petitions recorded 22rd June, 1362 

1849. ABRALAM RipLey, Brook-street, West square, Lambeth, Surrey, 
provements in the construction of damper governors or regulate 

1850, WILLIAM HARGREAVES and GrorGE Hexry Learurr, Bre udford, 

Yorkshire, * Improvements in machinery or apparatus for combing wool, 
har, silk, cotton, flax, and other panes substances. 

Issl. Tuomas AKR, New Ferry, Cheshire, ** An improved machine for 

rindng, kneading, washing, and other like purposes.” 

1853. GE Rak Couuier, Halifax, and JAMES WILLIAM CrossLEY, Brighouse, 
Yorkshire, ** Improvements in the means or apparatus for hot- “pressing 
wWhici improvements are a'so applicable to other heating purposes. 

1857. Evwakb CHAMBERS NicHOLSON, Atlas Works, Lockstields, Surrey 
* Improvements in the preparation of colouring matters applicable to dye- 
ing and printing.”"— Petitions recorded 24th June, 1862. 

1859. MARC ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris,‘* Im- 
provements in steam boiler furnaces.”"—A communication from Frédéric 
Emile de Erlanger and Alexandre Friedmann, Rue de la Chauss¢ d’Antin, 
Paris. 

Istl. Joun Buatk, Caledon Mill, Manchester, 
facture of wadding.” 

1508. GEORGE Hase_TINE, 
ising lamps for burning petroleum or coal oil,’ 
James Rhodes, Cincinnati, Ohio, t 

1864. FREDERICK TOLHAUSEN, Rue du Fi 1ubourg, 


= ‘Im- 















“ Tmprovements in the manu- 


Fleet-street, London, ‘‘ Improvements in vapor- 
’—A communication from 


zr 


Montmartre, Paris, ‘* An 


improved lock or lo king apparatus "—A communication from Jean- 
Georges Kastand Adolphe Dobler, Rue du Faubourg Montmartre, 
Paris. 

Isé7. EpwakD Hetnson Hecu, Brunswick, and Francis Joseru Winp- 


HAUSEN, Du iersty wdt, Hanover, ** Improvements iu caloric engines named 
* tire-air engines.” 

ISG, GKORGE PURNER, Rose-terrace, Brompton, Middlesex,‘ Improvements 
in Minc.ny apparatus, such improvements being also applicable to ma- 
chins for grinding ec. ffee and spices. 

18STl. WILLIAM CLakK, Chancery-lane, London, ‘* An improved frame for 
holding photographie pictures."—A communication from Mr. Gustave 
Jeanne-Julien, Boulevart St. Martin, Paris.—Petiticns recorded 25th June, 
1862. 

1ss4. Epwarp Hvuyst and Henry Davis Pocu:y, 
improved condensing apparatus,” 

18:6. Josiau Lorp, Todmorden, Yorkshire, and Joux Brows, Burnley, 
Lancashire, “Certain improvements in power looms for weaving.” 

1888, RicHARD ARCHIBALD BRooMAN, Fleet street, London, ‘‘ A method or 
methods of preparing paper for the reception of ‘phot rraphic pictures or 
impressions, in order that the said pictures or impressions may be trans- 


Salford, Lancashire, “‘An 
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ferred to and fixed on wood, porcelain, and other surfaces.”—A com- 
munication from Jegn Théodore Dupuy, Passage du Desir, Paris.—Peti- 
tions reccrded 27th June, 1862. 

1898. JoHN GARNIER, Devonport, Devonshire, ‘*‘ Improvements in ordnance 
and in projectiles.” 

1904. NATHAN THOMPsON, Abbey-gardens, St. John’s Wood, Middlesex, 
‘Improvements in apparatus for stopping bottles, jars, and other vessels, 
and in instruments for applying and removing such stopping apparatus. ” 
— Petitions recorded 23th June, 1862. 

1914. Joun Parkinson, Bury, and JoHN MARsLAND, Newchurch, Lanca- 
shire, “‘ Improvements in apparatus for regulating ‘the flow and pressure 
of steam and other fluids.’ 

1916. EpMonD PovuRpoint, Passage des Petites Ecuries, Paris,‘“An improved 
wool washing machine.” 

1918. CHARLES LuNeLEY, Deptford, Kent, ‘‘ Improvements in constructing, 
building, and working floating docks and other floating bodies, and in 
wa apparatus to be employed therein.” 

922. Jou MACMILLAN Dun Lop, Manchester, “‘Improvements in cotton 
gins.” —Petitions recorded 1st July, 1862. 

1926. Joun James. Uskside Ironworks, Newport, Monmouthshire, *‘ An 
improved mode of welding railway crossings. 

1928. Bryan Jounson, Cheshire, “* improvements in rope wheels for mines, 
collieries, and other similar purposes.” 

1932. JouN STEEL, Stirling, N.B., “ Improvements in water-closets.” 

1934. JAMes WessTER, Birmingham, ‘*‘ Improved apparatus for the manu- 
facture of gas for illumination.” 

1936. JoHN Muir HETHERINGTON, Manchester, and THOMAS JACKSON, 
Stockport, Lancashire, ‘* Improvements in machinery or apparatus for 
preparing, spinning, and doubling cotton and other fibrous materials.”— 

—Petitions recorded 2nd July, 1862. 

938. GkorGk Henry Birkseck, Southampton-buildings, Chancery-lane, 

** Improvements in the construction of mechanical horses.”— 
A communication from Mr. De Hamel, Stuttgard, Wurtemburg. 

1940. WituiaAM Marriev: WILLIAMS, Handsworth, Staffordshire, « Improve- 
ments in apparatus for the distillation of coal and peat and such other 
substances as are or may be used for the manufacture of solid and liquid 
volatile hydroc: urbe ns. 

1942. T1ioMAS OGDEX DrxoN, Stecton, Yorkshire, 
or apparatus for heating o r warining roois or 
in carrying off the condensed steam or water 
corded 3rd July, 1862. 











sondon, 


“Tmprovements in means 
buildings with steam, and 
therefrom,” —Pelitions re- 











Invention Protected for Six Months by the Deposit of a Complete 
Specification. 
1967. ORANGE Watson Cuitp, New York, U **A new and useful com- 
position to be used in shaft journal boxes.”—A communication from John 
Absterdam, New York, U.8.— Deposited and recorded 8th July, 1862. 











Patents on which the Stamp Duty of £50 has been Paid. 

1617. WILLIAM RoBinson, Bridgewater, Somersetshire. — Dated 
7th July, 1859. 

1620. Wituiam Hesry Dawes, Bromford Ironworks, 

Staffords hire. — Dated Sth July, 1859. 

isl. Joun TayLor, Roupell Park, Streatham Hill, Surrey.—Dated Sth 

uly, 1859. 

1632. Tuomas Dupra Duppa, 
Sth July, 1859. 

1642. Joun Situ, Bradford, 

1652. — ite Welbeck-street, 
July, 5g 

1686. Ont GRIMSHAW, 

1654, Thomas Wrigut, Gec 
July, 1859, 

JouN Taytor, Roupell Park, Streatham Hill, Surrey —Dated 13th 
phy 1859. 

1608. Joseru MorGan, Manchester.—Dated 14th July, 


Wembdon, 


West Bromwich, 








Longville, Wistanton, Shropshire.—Dated 


Yorkshire. —Dated 9th July, 1859. 
Cavendish-square, London —Dated 12th 





Belfast.—Dated 16th July, 1859. 
-yard, Lombard-street, London,—Dated 12th 





1859. 


Patents on which the Stamp Dutv of £100 has been paid. 
Joseru Henry Tuck, Pall Mall, London.—A communication.—Dated 
» 1855 

aM Situ, Aston, near Birmingham.—Dated 18th July, 


1566. 





1855, 


1562. James CaLpow and JAMES BAINDEN AFFLECK MCKINNELL, Palmer 
stone Ironworks, Troqueer, Kirkcudbright, N.B.—Dated 12th July 
1s55 


Hackney-road, Middlesex.— 





1577. Ropert YEATES, Trafalgar-place West, 
Dated 13th July, 18 


5. 
JEAN Baptiste PAscAL, 





Strand, London.—Dated 16th 


1593. Essex-street, 
July, 1855. : 

1603. WALTER CuristoraerR Tut KGAr, Norwich, Norfolk.—Dated 18th 
July, 1855. 





Erratum. 
156. For “ Gustafsgon ” read “ Gustafsson.” 





Notices to Preceec. 
AbvoLruk Ernest RacGon, Bernard-street, 
‘* Improvements in electric alarums for telegraphic purposes.” —4 
munication from Pierre Jules Emile Vinay, Place Dauphine, Paris. 
563. ANDREW Ports, Cappagh, Down, Ir “Improvements in machi- 
nery or apparatus for scutching and refining flax, hemp, and other vege- 
table substance 
564. Patrick Rowertson, Sun-court, Cornhill, London, “ Improvements in 
treating yeast, and in the manufacture of ammoniac al sé alts, and a substi- 
tute for animal charcoal.” 
566. Josian GeorGE JENNINGS, Holland-street, Bl uckfriars, 
provements in the construction of chimneys or flues.” 
568. Lovis Martisx, Tenison-street, York road, Lambeth, Surrey, and 
OLIVER PENFOL p, Blackmoor-street, Drury-lane, London, ‘‘ An improved 
candle lamp.” —Petitions recorded 1st March. 1862. ; 
1 ScuoriELD, Huddersfield, Yorkshire, “* Improvements in looms 
aving.”” 
ALFRED 


tussell-square, London, 
com. 


562. 














“Tm- 





Surrey, 





Bepnoroven, Southampton, Hants, ‘* Improvements in 


579. 
pillar letter-boxes and letter-bags.”— Petitions recorded 8rd March, 1862. 


hooks and 


” 


536. James ELuis, Petersham, Surrey, “ Improvements in 
swivels for fastening ry chains of all sizes, and for other similar purposes. 

Purmire SCHAFER and FREDERICK ScHAreR, Golden-square, London, 

An improvement in travelling bags, portmanteaus, and other similar 
bags and cases.” — Petitions recorded 4th March, 1862. 

604. JONATHAN Barker, Todmorden, Yorkshi “Improvements in, and 
means or apparatus for, casting drums, pulleys, gear, and other wheels 
and bushes or keys for the same.”— Petition recorde d 6th March, S62. 

607. Joun George SuivLey, Regent-street, London, ** Improvements in 
bridle-heads, reins, and bits.” A ak 

608. Marcus Bourne Newton, Gr Northern Goods Station, King’s 

Cross, London, * hnprovements in the manufacture and construction 

of junction and other drain pipes in clay or other p lastic materials.” 

609. Tuomas Farrimonp, Manchester, ‘An improved safety cage for 
mines.” 

G11. Joux CARPENDALE and Tuomas MippLeron, Sheffield, “ Improvements 
in means of producins s raised chasing on copper, silver, and Britannia 
metal by the application of pressure.” . . 

613. Tuomas BALL, WILLIAM Batt, and Jon WILKINS, Broadway, Not- 
tingham, “Improvements in the manufacture of warp fabrics in warp 
machines.” 

G14. Ricuarp Wri 
in he ating and clarifying saccharine fluid-. 
1862 “ 

622. on EW BLair, Dawsholm Print Works, Dumbarton, N.B.,‘‘ Improve- 
ments in rotatory engines. 

. WILLIAM «PATERSON, WILLIAM ALEXANDER 

SANpERSON, Gala Mills, Galashiels, Selkirkshire, 

finishing woven fabrics.” 

625. Jounx PLarr and WILLIAM Ric arpsoy, Oldham, Lancashire,“ Improve- 
ments in machinery or apparatus for cleaning cotton from seeds.” 

326. Joun Deank, jun., King William-street, London, “‘ Improvements in 

revolving fir 4 


538s. 



















ur, Albany-road, C amberwell, Surrey, ‘* Improvements 
—Prtitious recorded 7th March, 
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RSON, and RopBert 
,“* Improvements in 


Say 











arnis 

. Wituiam Patmer, Bell Hous e, Southweald, Essex, ‘‘ Improvements in 

the manufacture of candles. 

JOUN FLEMING Mincing-lane, London, ** Improvements in machinery 
for pressing cotton.”—A communication from Alexander Johnstone, 
Bombay, East Indie?.— Petitions recorded 8th March, 1862. 

640, Richiarp ArcuipaLp Broomay, Fleet-street, London, * Improvements 
in producing, by aid of photography , copies of maps, charts, plans, 
and drawings.”— municition from Arthur Guy Morvan, Paris.— 

etitvon recorded 10th March, 1st2. 4 
6st Ouivien KERAUTKET and JvLes Kerautret, Passage des Petites 
Feurics, Paris, ** hmprovements in the construction a d ornamentation of 
buildings, by the use of which hewn stone and faced bricks are dispensed 





the 








with in some parts thereof.’ 
657. Epwin Gittagp Camp, Bristol, ‘Improvements in brushes or appa- 


atus for brushing.” . 
ao tm ape Barxes WILSON, Queen's Ferry, Flintshire, and WILLIAM 
Witsox, Preston, Lancashire, ** Improvements in means or apparatus for 
the splitting of cane and other fibrous substances "—Petitions recorded 
11th March, 1862 
664. ALPHONSE R 
ham Park, Surrey, 


i ves. 
or. Patt Goxvo.o, Boulevart St, Martin, Paris, “A new 
baking oven.” 





Le Mire Normawypy, Odin Lodge, King’s-road, Clap- 
** An improved method of connecting gas and other 





or improved 
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_ Jury ux 18, lé 1862. 








679. Witu1aAM Epwarp NewrTon, Chancery- lane, London, “ ten rovements 

the manufacture of cartridges ."—A communication from Elam 

Potter and Julius Pomeroy, New York, U.S.—Petitions recorded 12th 
March, 1862. 

684. Joun Hunter, Dalmellington Ironworks, Ayr, N 
in apparatus for removing slag from furnaces.” 

695. Josepu Bennett Howe.u, ‘Sheflie ld, Yorkshire,“ Improvements in the 
es of chains and chain cables.”—Petitions recorded 13th March, 

701. ALEXANDRE QUINARD, Passage des Petites Ecuries, Paris, ‘‘ A machine 
for manufacturing horse-shoe nails.” 

707. GrorGE ToMLINSON BovusFiELD, Loughborough Park, Brixton, Surrey, 

“‘Improvements in machinery for digging and disintegrating the earth 
for agricultural purposes.”—A communication from Elias Howe, jun., 
Brooklyn, New York, U.S.— Petitions recorded 14th March, 1862. 

713. Harry EMANUEL, Brook-street, Hanover-square, London, “An im- 
provement in the manufacture of ornaments for personal wear.” — Petition 
recorded 15th March, 18 

731. Louis Prerre Monervet, Rue Vivienne, Paris, ‘‘ An improved cold 
vapour generator, which may also be used in the carburation of illumi- 
nating gas.” 

732. WitLIAM Bowser, Glasgow, Lanarkshire, N.B., “Improvements in 
ships’ fire hearths or boiling and cooking apparatus, "—Petitious recorded 
17th March, 1862. 

754. ANDRE ALEXANDRE BEAUMONT and Joseru AUGuUsTIN EscaLigr’ Rue 
St. _—— Paris, ‘* A new kind of flying top,’—Petition recorded 1sth 
March, 1862. 

1084. pn VINCENT NEWTON, Chancery- lane, London, “ Improvements 
in the manufacture of blasting powder.”—A communication from Frede- 
rick Wynants and Prosper Esselens, Ixelles, Belgium.—Petition recorded 
15th April, 1862. 

1178. George Norton Bates, New Basford, 
ments in dressing lace and other fabrics ” 
1189. WILLIAM Epwakp Ngwron, Chancery-lane, London, “ Improvements 
in the manufacture of imitation lace net or openwork fabries.”—A com- 
munication from Lucien Henry L’heureux, Eugene Victor L’heureux, 
and Charles Alphonse L’heureux, Rue St. Sébastien, Paris.—Petitions re- 

corded 237d April, 1862. 

1215. JouN Saw, Liverpool, “Improvements in steam and other motive 
power engines and indicators —— communication from John Shaw, jun., 
Ferrol, Spain. —Petifvon recorded 25th April, 1*62. 

1559, Josern Wakvp, Radford, and Joun Dewick, New Lenton, Notting- 
hamshire, “‘ Improvements ‘in machinery or apparatus for the manufac- 
ture of textile or looped fabrics.” —Petition recorded 23rd Maw, 1862. 

1733. Joun Georges ArroLd, Wilson-street, Finsbury-square, London, “ Im- 
proved apparatus for regulating the discharge o: water and other 
liquids, and air and other gases.”—Petition recorded 10th June, 1882. 

1775. Wittiam Wiciuton, Edinburgh, * Improvements in apparatus for 
ws watches and other timekeepers.”"— Petition recorded 14th June, 
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‘.B., “ Improvements 











Nottinghamshire, “ Improve- 














1830. James TayLor, Oldham, Lancashire, ‘An improved ‘doffer’ or 
‘stripper’ for carding engines for preparing cotton and other fibrous sub- 
stances.” — Petition recorded 21st June, 1862. 

1850. WILLIAM HARGREAVES and Groxek Henry Leatuer, Bradford, 
Yorkshire, ‘* Improvements in machinery or apparatus for combing wool, 
hair, silk, “cotto n, flax, silk, and other fibrous substances.”—Petition re- 
corded 24th June, 1862. 

1886. Josiau Loxp, Todmorden, Yorkshire, and Jouxn Brow, Burnley, 
Lancashire, ** Certain improvements in power looms for weaviug.”—Peti- 
tion recorded 27th June, 1862. 

1967, ORANGE Watson CulLp, New York, U.S., 
position to be used in shaft * pa boxes.” 
Absterdam, New York, U. 


“A new and useful com- 
—A communication from John 
S.—Petition recorded 8th July, 1362. 











And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued. 


List of Specifications published during the Week euding 
12th July, 1862, 

2122, 7d. ; 3024, 4d. ; 3025, 1s. 1d. ; 3026. i , 3d. ; 3028, 3d. ; 3029, 
10d. ; 3030, 3d. 3° 305 1, 6d. 32, Bd. 5 303: Fa. ; 30: 4, bd. ; 8035, Gd. 5 
3036, 3d. ; 3037, ‘od. : BOS, 4 9, ¢ 3 040, 10d, ; 3041, Gd. 

5 _ . 3044, q 5 . » Ad. 5 3047, 3 
a 4 we 


3 3027 


























; 3064, 


O70, 3d. 







> of ; 
4089, 3d. ; 3000, Gd. 


*,* Specifications will be forwarded by Mr, Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by ‘him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 
by post-office order, made payable to him at the Post-ottice, High Holborn, 
to Mr. Bennet Woodcroft, Great Seal Patent Ottice. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tus ENGINEER, at the cfice of her Mujesty’s Commissioners of Patents, 





Ciass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fi ittings, §c. 


3270. W. E. Newton, Chancery-lane, London, ** Apparatus for obtaining 
motive power from explosive compounds."—A communication.— Dated 
Slst December, 1861. 

The object of the present invention is to utilise the explosive force thus 
generated, and to this end a cylinder of suitable capacity is employed and 
provided with two pistons, the rods of which pass through stuffing boxes or 
guides in the ends of the cylinder. An arrangement of valves is adapted 
to the middle part of the cylinder to admit “the gases into the cylinder. 
The expansion of the gases when exploded will drive the piston forward, 
and,as the rods of the latter are connected to the lower euds of a pair of 
vibrating levers which are suspended from suitable bearings, these levers 
are caused to vibrate on their centres, and, by means of connecting rods, 
they communicate rotary motion to a c rank shaft. A fly-wheel and driving 
pulley are mounted on this crank shaft, and, of course, rotate with it, and 
may be employed for communicating motion to any machinery that requires 
to be driven. The inlet valves of the cylinder are worked by means of 
levers actuated by cams on the crank shaft, and another set of valves are 
actuated by rods and levers connected with the piston rods. A series of 
openings are made in the cylinder near each end for the purpose ef admit- 
ting air behind the pistons on the return stroke. The exit valves of the 
cylinder are operated by means of rods which are actuated by tappets that 
are acted on by the piston rods as they move to and fro, 

34. J. Howven, Glasgow, ** Steam engines and boilers.” — Dated 4th January, 
1862 








This pete refers to a previous patent, dated 2ist November, 1560 
(No. 2354). One improvement in double expansive engines, according to 
this invention, consists in placing the high and low-pressure cylinders 
alongside cach other, with their axes parallel, the steam being admitted to 
both cylinders by one valve only, by which means the loss in economy 
arising from the great reduction of pressure in the steam, when passing 
from the high to the low-pressure cylinder, is prevented. This is carried 
out in one modification by having a working face for the valve in both 
cylinders, the faces being parallel. A part of the valve and one of the faces 
is movable on the other “part, so as to allow of both valve faces being kept 
tight by the steam on their respective cylinder faces. The steam is first 
admitted to the high-pressure cylinder. and after performing its work 
therein is passed directly through the valve to the low-pressure cylinder, 
and in course finally discharged therefrom by the same valve. This valve is 
also relieved from the pressure of the steam on the area of its bedy, the 
movable face being jointed to the other part of the valve. Another im- 
provement, according to this invention, in doub.e expansive engines con- 
sists in working one or more high-pressure cylinders on the end of a low- 
pressure cylinder with one valve. Anotherimprovement, according to this in- 
vention, consists in a novel and simp'e method of working “ cut-off’ valves. 
‘This is accomplished by having a plate or plates on the back of the commen 
slide-valve ports, the admission of steam to the cylinder being through the 
valve in the usual manner. These plates are held on the back of the valve by 
the pressure of the steam, but they may also be held partly by springs. On 
the back of the plates are projections which, when the plat: s are moved, by 
being in contact with the vaive, come in contact with projections on a rod 
so placed as to move the plates over the ports in the valves, and cut off the 
steam from the cylinder. When the valve moves in the contrary direction 
other or the same projections move the plates off the ports in the valve, 
and leave them open for the admission of steam to the cylinder. Another 
improvement in steam engines, according to this invention, refers to the con- 
struction of refrigerators for cooling the water pumped from the condenser, 
for the purpose of reinjection. These improvements are carried out by 
arranging several divisions of tubes, each division consisting of one or more 
rows of tubes fixed at each end in tube plates, the whole being contained ina 
strong Vessel of cast or malleable iron, The water from the condenser is 

















| cutting of the respective screws, 


| to recede when released from the screw, 


| 
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pumped to and fro through the inside of the tubes in the several divisions until 
it arrives cooled at a cistern open to the atmosphere, to which the injection 
pipe is connected. The cooling water is forced through a like number of 
divisions on the outside surfaces of the tubes in a contrary direction to the 
water inside the tubes. It is preferred to make the divisions inside the 
tube plates, between the several series of tubes for giving the proper 
currents to the cooling water, of wood, to withstand the deleterious action 
of salt water. The invention cannot be fully described without reference 
to the drawings. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

3274. E. T. Huaugs, Chancery-lane, London, “ Saddles.” —A communication. 

—Dated 31st December, 1861 
This invention consists in an arrangement of stops placed in an angular 
position upon the side of the saddle, in such a manner as to gather over the 
lez of the rider, and aid him in keeping down upon his seat in resistance to 
either a sudden lateral movement of the horse, or to an abrupt check in his 
career, and also permit a very available support for the holsters of a military 
saddle, and to secure them certainty of position. 

1. J. M. Rowan, Glasgow, “ Railway wheels."—Dated 1st January, 1862. 

This invention has reference to a previous patent dated 28th November, 


1861 (No. 3000), and consists in forming a dovetail groove on each side of 


the rim of the spoke frame, the groove on one side fitting a dovetail rim pro- 


; jecting inwardly from the outer edge face of the tyre, while a dovetail 


groove is formed round the inside cylindrical face of the tyre near the inner 
edge face, and in this groove there is inserted a series of segmental keys, 
which are formed with. duplex dovetails, so as to be held firmly in the tyre 
groove, and to clip and hold the spoke rim by locking in the dovetail groove 
formed upon it. ‘To admit the segmental keys the part of the tyre forming 
the outer side of the groove is cut away at intervals, and the keys are mtro- 
duced at the cut away parts, and forced round under the uncut parts,— Not 
pro reeded with, 
9. R. A. BROOMAN, Flect-street, London, 
—A communication —Dated lst January, 

This invention consists in supporting vessels on the water, and propelling 
them by means of two or more sets of druins, one set or all of which is or 
are armed with floats or paddles, The vessel may be cylindrical, and may 
be made conical, or of any other convenient shape, both at bow and at stern, 
It is supported clear of the water, but may be furnished with a keel entering 
the water. The paddle drums are driven by steam or other power contained 
in the vessel. The vessel may be sus; ended from the dram shafts by strong 
springs, similar to those used for locomotive engines. The may be 
furnished with one or two rudders.—Not proceeded with. 

10, W. Busn, Tower-hill, Lox ion, 
lst January, 1862. 

This invention consists in constructing omnibuses and other carriages 
with parts thereof double, so thatthe bottom, sides, and top may, when re 
quire |, be drawn out, and afford increas daccommodation. Anordinary omni 
bus, for instance, is built to hold twelve persons inside ; now by this invention 
the inventor proposes that, when required, it should contain twenty persons 
inside, The fore part of the carriage is immovable, but all that part, com- 
mencing first in front of the hind wheels, together with the hind wheels 
and axle, are capable of being drawn, say, six feet from the fixed part, the 
space being occupied by duplicate parts over which the parts of the carriage 
drawn out have been made to slide. The invention applies also to vans and 
other long bodied carriages. The invention further consists in construct- 
ing trucks and carriages in such manner that they may be used on rail or 
tramways and on common roads, For this purpose he fits a plate or plates 
under the fore part of the truck or carriage free to turn upon a pivot, and 
he connects the front axle and wheels to this plate. If travelling upon a 
rail or tramway, he bolts the plate soas to prevent its moving; but when 
the carriage is to run upon ordinary roads, he releases the bolt, when the 


“ Supporting and propelling vessels.” 


1862. 





Vesse: 


© Omnibuses and other carriages,”—Datedl 








plate and fore carriage are free to move about the pivot, and thus allow of | 


the carriage turning. The wheels are such as will travel upou rails or trams, 
as well’as upon common roads,—Not pi oceeded with. 


—_— 


Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, &e. 
$276. A. E. Epwarpand J. Evwarp, Duidlee, 
Jibrous materials.” —Dated 31st December, ie. 
This invention relates to the arrangement and construction of the ma- 
chinery used for the purpose of spinning and twisting flax, pite, and other 
yarns to be used as weft or other generally similar purposes. The framing 
of the machine consists of the ordinary end standards or gables connected 
to longitudinal rails. The spindles are made longer than those in ordinary 
use ; they are carried in footsteps and collar bearings in two stationary 
parallel rails in the usual way, The upper parts of the spindles pass through 
the movable rail or lifter, w ich is carried on sliding rods that are caused 
to descend as the yarn is wound on to the pirn. The spindles are driven in 


* Apparatus for spinning 























the usual way by means of endless bands carried round pulleys or wharves | 


in the lower part of the spindles, At the part where each spindle passes 
through the lifter there is fitted in the movable rail a neck brass or 
additional collar bearing, which is screwed into the lifter, and on this neck 
brass the pin rests. This additional! bearing serves to steady the upper part 
of the spindles, and prevent vibration during the rapid rotatory movement 
which is impar to them in spinning. “Behind the s spindles, and in a 
plane above the lifter, is arranged a longitudinal rail which rests on slide 
brackets. These brackets have at the lower part of each a rack which is 
actuated by means of a pinion arranged opposite thereto on a horizontal 
shaft, which is driven from the upper gearing of the machine. ‘The movable 
longitudinal rail has a pair of brackets bolted to its upper face, which carry 
a horizontal shaft having fitted to it a pair of heart wheels. 'T he peripheries 
of these wheels bear upon pulleys carried on the backward ends of two 
levers, which are centred on a bracket pieve fixed to the traversing rs 
This lever is connected by a link to a lifter, so that the motion of the hea 
wheel communicates a short vertical traverse thereto, and in this way builds 
up the cone of the pirn. The yarn is carried down from the rollers, and is 
wound by the flyers on to the pirn, and as the building of the cone proceeds, 
the movable rail slowly descends until’the pirn is completely formed, and 
ready to be placed in the shuttle, 

7. J. Brapeury, Pendleton, near Manchester, “ Self-acting mules.” —Dated 1st 

January, 1862. 

This invention relates to improved modes of turning the cam shaft, and 
has for its object the prevention of breakages and causing certainty of 
action. Instead of the ordinary triction pulley’ having four grooved cavities, 
and the escape lever and parts connected with it, the inventor employs at 
the end of the cam shait a boss or plate having four teeth or projections 
acted upon one after the other by a rod having at the e:d a small pulley. 
The said rod is moved upwards or forwards at the required time by four 
pins upon a revolving plate or pin wheel put in motion by gcaring conmu- 
nicating with the rim shaft. The pins on the pin wheel are aujusted at 
various distances apart, according to the required number of the twist of 
the yarn, and the blank part of the wheel allows time for the coming out of 
the carriage. Theaforesaid cam shaft after cach movement is helu steady 
by a lever and lock wheel, and the movements are performed with ease and 
certainty. —Not proceeded with. 

20. W. A. Fein, Frontheck Bridge, Windermere, “* Manufacture of bobbins,” — 
Dated 2nd Junuary, 102 
The object of these improv 







































ents is the manufacture of bobbins in parts 
held together by screwing. The formation of the fitting parts, and the 
connection thereof, are obtained by mechanical means. For the manufac- 
ture of what the patentee calls the barrels of the bobbins he employs 
apparatus having headstock with revolving spindle and arbor ; also head- 
tock with sliding spindle, operated by a lever or other suitable means, 
and carrying a centre to press up the “ barrels” to the revolving arbor, and 
steady them while the screw threads are being cut thereon, There isa 
fork or projection for drawing off the screwed ** “barrels” when the threads 
have been cut thereon. The cutting tools are carried by a bed or frame 
capable of sliding on fixed spindles or supports, and have motion given to 
them by a thread or worm revolving, and to which the bed is connected 
at the times desired, and till released by a finger at the completion of the 
To the bed carrying the cutting tools is 
also fixed a weighted cord, passing over a pulley to give the bed a tendency 





begin again. The ends or parts to be fixed to the “ barrels” have threads 
cut in them by cutting tools. He then screws the “barrel” and ends 
together in the following manner :—The ends are placed in revolving 
holders or boxes formed with three or other number of holding dies 
capable of adjustment, Between these holders the ** barrel” is supported in 
a V rest with its screwed ends towards the end pieces, The revolving 
holders or boxes carrying the ends are then moved towards the ** barrel 
by levers or cords acted uy on by treddles or otherwise. The ends being 
tuus screwed on the * barrel” the boxes which carried the ends are allowed 
to recede by the action of weighted cords or otherwise. Glue or other 
adhesive matter may be employed when required to hold the parts together. 
81. C. Cross, S ratford, near Manchester, and E, PapmMore, Manchester 
* Manufacture of piled fobrics.”— Dat d 4th January, 18 
This invent.on is carried out as follows :— First, the iuventors arrange the 
picks so as to form both the foundation and pile of the fabric. Secondly, 
they introduce various materials of various colours into the aforesaid pile 
fabrics. Thirdly, they cut the pile of any weft pile fabric as the fabric is 
woven, by introducing into pod den a strip of metal, or other suitable 
material, having a sharp cutting edge, so that, as the fabric advances to 





43 


the breast beam, each race may be cut, and thereby form the pile. Or they 
place on the breast beam as many guides as there are races in the material, 

and employ a similar number of circular cutters which extend transversely 
across the loom. The said cutters are put in motion from any revolving 
shaft, and as they turn in contact with the fabric as it advances to the 
breast beam the races are cut and the pile formed. The cutters are 
sharpened as they revolve, by passing them through a reed having emery or 
other sharpening matter in contact. This system is also applicable to 
chenille or other double-faced goods. — Not proceeded with, 


Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Impl ts, Flour 
Mills, fe. 


Geper, Wellington-street, Strand, London, “ Apparatus for dress- 
communication, - Dated 3rd 








27. W. E. ¢ 
ing, cleaning, and sifting grain. "=A 
January, 1862. 

This invention cannot be described without reference to the drawings. 

15. J. Howann, and E. T. Bousrivup, Bedford, ** Apparatus applicable to 
steam cultivation.” —Dated lst January, 1862. 

This invention ccnsists, First, of an improved snatch block. The addition 
of a guide or friction roller is made to the ordinary double snatch block, 
which block, when in use, is placed im front of the windlass, the ropes being 
carried from the pulleys of the snatch block inany required direction. The 
Second part of the invention relates to the construction of double action 
ploughs or cultivators to be operated by steam power, and consists in a 
novel arrangement for suspending the ploughs out of work, and ina 
pler aud better arrangement than has heretotore been adopted for steering 
the implemen. The two sets of plough bodies or cultivator lines ( for 
working alternately as the implement moves from headland to headland in 
either direction) are carried by two distinct sets of beams mounted in a 
carrying frame These sets of beams, instead of rocking on a common 
centre, are mounted on separate axles or fulcrum rods, one axle for each set, 
and the sets of beams are se arranged as to overlap each other at their inner 
ends. This overlapping is effected by placing the separxte falerum rods or 
cross axles of the plough beams, one on cither side of the centre of the im- 
plement. The beams are severally so arranged with respect to each other as 
to admit of the two sets of beams working freely between each other at 
their inner ends, and by this means the length of the implement is reduced, 
The carrying frame in which the beams are mounted is supported by three 
side wheels The implement is steered by moving or locking the two 
* land ” wheels simultaneously, the “ farrow ” wheei or that on the opposite 
side having no locking motion, 


Ciass 6.—BUILDING,. —None. 













Ciass 6.—FIRE-ARMS 
Including Guns, Shots, Shells, Gunpowder, Imple- 
ments of War or jor Defence, Gun Carriages, « 
5. J. WALKER, City-roud, Loudon, 
Januar, S62. 
The patentee claims, First, 


structures so tuat they may contain one or more 
} 


. ? . 
Swords, Cannons, 
« 


"—Dated Last 


* Forts aud fortifications 


constructing floating vesse’s er batteries or 
forts or gun towers revoly- 
ing in or by water, and rising or falling in or by water in a tank or other 
suitable structure formed in or by such vessel or structure. Secondly, 
armour plates forged, rolled, or planed, formed and fitved as described, and 
of ail dimensions. Thirdly lid flanged, or flanged and webbed prongs, 
forged, rolled, or planed ul cut in the form described, with square aud 
keyed, or with round and screwed ends, and of all dimensions, Fourthly, 
moving the bead or stern of a ship or vessel ‘short round” by a force 
pump or other power for the purpose specified, or for steering. Fifthly, the 
mode of forming timber and sheathing the hulls, decks, and roofs of the 
vesaia, as deseribed. And, Lastly, the budge shaped ribs for vessels, 

22. ¢ — reais, Vorwich, * Breech loading sir 

I: 








-arms.”—Dated Ind January, 


Ine nate ucting double barrelled breech loading fire-arms according to this 
invention the patentee mounts the barrels on a centre or axis on one side of 
the centre line of the piece, at a distance of some inches in advance of the 
breech end of the barrels. ‘this centre or axis is carried in a suitable bear- 
ing counected with the false breech, and which is flat and at rightangles to the 
centre line. The breech loading endsof the barrels are so nadeas to fit closely 
against the false breech when the barrels are in their places ready for firing ; 
but in turning the barrels partly round laterally about their axis, the 
breech ends of the barrels will immediately be freed from the false breech, 
the axis as before mentioned being placed at a distance from the centre line 
of the piece. When the barrels have been moved a sulficient distance side- 
Ways to allow cartridges to be introduced freely into their breech ends, they 
are stopped by a spring catch provided for the purpose. In order to retain 
the barrels firmly in position for firing, a wedge piece is formed or fixed 
horizontally under the barrels, and this enters a corresponding recess in the 
lower part of the false breech ; the forward part of this wedge piece, acting 
against the corresponding part of the recess, presses the breech ends of the 
arrels firmly against the false breech, and the hinder part*of the wedge 
piece projects beyond the breech end of the barrels ; hence when this enters 
the recess formed in the false breech, it checks a y tendency the barrels 
might have to tip vertically. In order that the barrels may be readily re- 
moved from the stock, and may still be securely retained when mounted, he 
fixes on the axis, on Which as before mentioned the barrels turn, a lug or 
lugs, and he cuts corresponding slots in the bearing of the axis; these are 
so placed that, when the barrels are turned at right angles to the centre line 
of the piece, the lugs and sicts coincide, and the axis may then be either 
drawn outof its bearing or dropped into it, as may be required ; by turning 
the barrels partly round they become securely heid. ‘The barrels are locked 
in position for firing by means of an axis passing up through the under side 
of the false breech into the rec: ss formed to receive the wedge piece on the 
barrels ; here the axis is notched at one side. The lower enu of the axis has 
a handle fixed on it, and when by means of the handle the axis is turned so 
as to bring the notch m it to the front, the wedge piece with the barrels can 
move freely, but by moving the handle +o as to bring the notch in the axis 
into a different position, the barrels (if in their place for firing) become 
locked, the portion of the axis which is not cut away then entering a semi- 
circular recess in the edge of the wedge piece formed on the barrels, or to 
which they are connected. 

24. E. Nuoent, Brooklyn, New York, 
1862. 

This invention relates to a class of fire-arms intended to be used chietly 
for field service in the ar.wy, and for action in the navy, The arm is desired 
to fire small balls with great rapidity and accuracy by giving the usual firm 
and partially fixed support of a gunecarriage to an arm capable of combining 
accuracy and rapidity. The invention cauuot be described in detail without 
reference to the drawings. 






























“ Fivcarus.”—Dated 3rd January, 





Ciass 7.—FURNITURE AND CLOTHING. 
lacluding Cooking Utensils, Upholstery, Ornameats, Musical Instr-u- 
ments, Lamps, Manufactured Articles of Dress, §e. 


16. W. E, Newron, Chancery-lane, London, ** Caffee pots and boilers Jor 
culinary purposes.” —A com munication. —Dated lst January, 8672, 

This invention consists, First, in combining a convolute or coiled tube 
witha boiler, central tube s, and perforated tood holder or receptacle, so 
that, when the heat is applied to the apparatus or device’, and the water 
commences to be heated, a circulation or current will be formed within the 
boiter, and the water very expeditiously heated ant boiled, while the sub 
stance or material to be boired or decocted will be disposed in the most 
advantyeous manner in the current of water to favour the cooking or 
extracting process. The invention con-ists, Secondly, in using in connec- 
tion with the boiler or coived tube, and food holder, or receptacle aforesaid, 
one or more supplemental chambers or vessels, placed under and over the 

















| other, ard communicating with each other aud the boiler by means of a 


so as to be ready for the cutters to | 


and arranged to favour the ascent of stean or 
bers for warming or cooking ar. ic.es 
2 means to keep the cover or lil of 
tion.—Not proceeded wah, 


tube or tubes constructed 
heated ait with the supplemental ¢ 
of food, ard at the same time serv 
the recepticle or boiler in proper po 
10. A. M. P. Arian, 
Junuary, 1862 

This investion cannot be described without referenc? 

et with. 






Paris, “* A new musical instrument."—Dated Quad 


to the drawings. — 
Not proce 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Furl 
and Lightng Materials, Preparation and I’reservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Valico-Printing, Smelting, 
Glass, L’ottery, Cements, Paint, Paper, Manures, §e. 

3257. W. E. Newros, Chancery-lane. Loudon, “* Manufacture of cubs sugar.” 

—A communcation.—Dated Suth December, 1361 

The First partof the present invention cons ists in exposing the grains or 
crystals () reparatory to their introduction into or wiile ou their way to the 
moulds or cube-faming apparatus) to the action of steam, by which their 
surfaces are subjetted to the necess sry d gree of heat and moisture to give 
them the requisitedegree of adhesiveness to form the cub: This part of 
the invention may be perfora ed in various Ways, and by the aid of various 
apparatus The Second part of the invention cons sts in the formation of 
the cubes by meansof machinery composed principally of an endless or con- 

—_ series of moulds, fitted with compressing and discharging pistons, 

d having applied in combination with them & cam or cams, or their 
equivalent for opersting the pistons, one or more at # time, in regular 

















TIE ENGINEER. 





Juty 18, 1862. 
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succession throughout the whole series, so that, if the moulds are regularly 

supplied with granular sugar, a continuous delivery of compactly com- 

pressed cubes will be effected. 

$265. T. Picxrorp, Feachurch-street, London, “ Manure."—Dated 31st 
December, 1861. 


3163. J. Date, Manchester, ‘‘ Manufacture of glue or size."—Dated 1ith 


December, 1861. ' 
This invention relates to a method of treating tanners’ cuttings, parings, 
or scrapings, whereby the said materials are more speedily brought to a fit 
condition for the separation of gelatinous substance, and refers especially to 
the lowest kind of tanners’ refuse, ly called flushings. To this end 
the tee adds to the said materials an acid (the muriatic by preference), 








In preparing manure according to this invention the inventor azotizes or 
am iates and ipulates Sombrere Island phosphate guano ac ig 
to a new process, in order to produce valuable manure equal in all, and 
superior in some qualities to the Peruvian guano. He effects this object 
by mixing in pans, tanks, or chests (or chests either lined with lead or not) 
the Sombrere Island phosphate guano and other animal or bone phosphates 
in certain proportions, ground or whole; he heats the same with diluted 
sulphuric, muriatic, nitric, or other acids, and when brought to a proper 
condition, by being mixed in a machine or otherwise, he introduces in 
certain proportions small sea shells ground to a fine powder (cockle shells 
preferred). He then adds to about one ton of the above mixture about one 
hundredweight of Peruvian guano, saturated with urine, diluted sulphuric 
acid, and muriate of sodium in a mixer, and adds certain proportions of 
magnesian limestone (say about 100 1b.) powdered and mixed with bones or 
yas sulphates of ammonia.—Not proceeded with. 

3275. R. A. Brooman, Flect-sirect, London, “ Improvements in revivifying 
animat black or charcoal, in collecting ammoniacal gases geverated cn the 
vecivitication, in the clarijication of saccharine liquors, and in apparatus 
employed in the vevivification of the black, and in the filtering of saccharine 
liquors.” —A communication.—Dated 31st December, 1861. 

This invention consists, First, in revivifying animal black or charcoal by 
wet processes, hot water or steam, acting in the filtering vessels, whether 
for renewing its powers for absorbing lime, or for renewing its properties 
for absorbing azoted, ammoniacal, and colouring matters. Secondly, in 
revivifying animal black by acids to eliminate lime from defwcated 
saccharine liquors. Thirdly, in the clarification of saccharine liquors, 
juices, and syrups by means of phosphates, Fourthly, in certain different 
methods of revivification of animal black which allow of the collection ot 
the ammonia given off in the revivification. And, Fifthly, in apparatus for 
carrying parts of the invention into effect, The apparatus cannot be 
described without reference to the drawings. 

13. W. B. Patrick, Highgate, Manufacture of sugar.”—Dated 1st January, 
sz. 

According to these improvements the patentee makes use of a closed 
vessel or vacuum pan, and he heats the saccharine syruys or solutions 
therein to a low temperature, considerably below the boiling point or 
212 deg. Fah, by means of hot water, air, or vapour caused to circulate in 
pipes in or around such vessel, or in the jacket or outer ease thereof, com- 
bined with the use of air heated to about the same temperature forced 
through openings in a pipe or pipes, applied so that the air may be distri- 
buted amongst and pass through the syrup or solution, and thereby aid in 
driving off the aqueous particles contained therein in the form of vapour, 
which are then drawn off by the air pump or other suitable means. By 
these means improved colour and increased amount of crystals will be 
obtained with less molasses or treacle. 

G. Sreracey, Rackheath Hall, near Norwich, “ Artificial fauel.”"—Dated 

rd January, Wer, 

In car:ying this invention into effect the inventor takes aluminous 
matter and carbonate of lime, and combines them with coal and saw dust 
and a very sinall proportion of cut straw, in the proportions of about four 
parts of carbonate of lime to one part of aluminous matter, and about four 
parts of saw dust to one part of coal, and he mixes these together with a 
small quantity of cut str ; and this mixture he subjects to a powerfal 
pressure, forming it into blocks of different sizes as desired. The above 
fuel requires to have a small portion of coal or coke buret with it to pro- 
duce a brilliant and powerful fire ; a fuel thus manufactured is ¢ msiderably 
less costly than coal or coke, and is well adapted for f kitchen 

















Oo, 




















ranges, stoves, hot houses, malting and baking houses. — Not proceeded with, 


ith January, siz 






, the cinders or oxide of iron obtained from pudding, reheating, 
vl refining farnaces u-ed in the manufaeture of iron, and which are now 
for the most part waste products in such manufacture. Ant in order to 
prepare these materials to render them suitable for the purification of coal 
pas, such oxide materials or cinders are ground to reduce them to powder, 
and are then washed in water. The prepared materials are used in appara- 
tus such as are employed when purifying gas by what are known as tae 
dry processes,—-Not proceeded with. 





Ciass 9.—ELECTRICITY.—Noxe. 





Ciuass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 





S147. W. E. Denenuan, Aeusington Grrdens sjvare, Loudoa, “ Plate-holder 
for photographie purposes Dat d Vth Dee mber, V0, 
This invention eannot be deseribed without reference to the drawi pgs.— 
Not procee ed with. 
314s. W. Thtsnaxp, Hayle, Cornwall, “ Water safey-valve.”— Dated th 


, Isl. 
This inveation cannot be described without reference to the drawings. 
3152 CP. Vanuas, Keatish-lowa-road, Landon, & Inproeinen 
additions to certain descriptions of por'able baths, 
vr box.s."—Dated Wth December, 


Jevember 


fs upon or 





with the ohyet of 





rendering Ken available for use as trunks 
Isél, 

This invention comprises the following two features or improvements : 
The | has ref-rence to the utilisation asa trunk or box of the elass or 
description of taths commonly known as hip baths and sitz baths and the 
like, in which the tepedyes do not lie in one and the same plane, but in 
which at one end a back or rest is carried up higher than the remaining 
portions of the bath, and consists in adapting them to receive, and in’ con- 
structing them with, a particular description of removable top, lid, or 
cover for contining or securing the contents when empleyed as a trunk or 
box, And the said particular description of lid or cover consists in its 
being coostructed with a hinge or joint, so as to fold back upon itself, and 
so that one part or parts, and the corresponding part of the body of the 
hath, shall have their edves formed to slip each other, and to allow the lid 
to be slided longitudinally against or apon the body and further, so that 
the hinged or folding remainder of the lid may cover that part of the body 
which is not covered by the sliding part of the lid. The Second improve- 
ment has reference to the utilisation as a trunk or box of the above 
deseription, and also of other descriptions, of baths in which a rim or foot 
i. continued below the actual bottom of the bath, and consists in adapting 
them to receive, and in constructing them with, a fixed or removable bottom 
or inverted lid or cover for confining or securing the contents when em- 
ployed asa trank or box,  Fastenings are to be employed with either im- 
provement, and the two improvements are to be employed in combination 
or separately, 

3156. J. AitKEN, Lasswade, new Blinburgh, “Supplying wate to waier 
wh *~— Dated With December, 101, 

For the purposes of this invention, in place of allowing water to flow 

directly, as heretofore, to a water wheel, whatever be the form of the 





















A. Warner, Threadwwedle street, Loudon, “ Purifying covl gas.’ —Dited | 


ding to this invention the inventor employs, in the purification of | 


and then washes them, after which he neutralises any remaining acid if 
necessary, and boils to separate the fatty matters, and obtains glue or size 
in the ordinary manner. 


3164. A. V. Newton, Chancery-lane, London, “ Hoisting apprratus."—A 
communication.—Dated 17th December, 1>61. . 

The object of this invention is to obtain a powerful and at the same time 
a simple and compact hoisting device capable of general application, but 
more especially adapted to the lifting or hoisting of heavy weights. The 
invention consists in the employment or use of two pulleys of different dia- 
meters, and an endless chain, band, or rope, applied to the pulleys snd ar- 
ranged substantially as described, whereby the desired end is attained. The 
invention cannot be described without reference to the drawings. 

3167. S. Sueprarp, Birmingham, “ Tap or stop cock.” — Dated 18th 
December, 1361. 

This invention cannot be described without reference to the drawings. 

3169. M. Cartwricut, St. Johin’'s-1 Hoxton, Middlesex, ‘* Manufacture 
of models, and of plates or pieces for artificial teeth."—Dated 18h 
December, 1861. 

This invention consists in a method of manufacturing medels used in 
preparing piates or pieces for artificial teeth of vulcanite, ebonite, or 
hardened rubber, alone or combined with soft vulcanived rubber, Also in 
combining or amalgamating india-rubber and gutta-percha with metals for 
the manufacture of artificial teeth or pieces, and for other purposes.— Not 
proceeded with, 

3172. M. Hanrr, Toftenham-street, Totteakam-court, London, * Bores and 
cases.” — Dated th December, 1861. 

This invention relates to the manufacture of boxes and cases of what is 
usually termed leather cloth, and of that kind used in the manufacture of 
cap peaks, in combination with mountings or framings of metal, gutta- 
percha, or other suitable material. The inventor forms the body, bottom, 
and top of the cloth material, and connects the bottom to the body by a 
metal or other ring or mounting. The bottom drops into the mounting, 
and rests on an internal flange, while the body of the box is tightly inserted 
above it, and held and fixed by the ve part of the mounting. The 
upper 1 of the body may be stiffened by a binding or lip of metal or 
other material. The top or cover is furnished with a mounting similar to 
the bottom one in which the cloth material is held, the mounting being 
fitted to the lip or upper part of the body to slip on and off with the hold 
and facility required.—Not proceed d with. 

3176. E. Pace, Queen-strect, London, * An improved lath for 
blinds." — Dated Isth December, 1261. 

This invention consists in forming each separate lath of two leaves of 
wood (produced by a wood-slicing machine) glued or cemented together. 
By these means warping is prevented, after planing is avoided, and saving 
in wood is effected.—.\ut proceeded with. 

3177. J. M. H. A. Tavurines, Paris, ‘ Balances, weigh-bridges, and other 
weighing machines.” —Dated 18th D cember, 1>61. 

This invention cannot be described without reference to the drawings. 


3180. W. Berrs, Wharf-read, City-road, London, ** Coverings for the ends of 
cigars.” — Dates Wth December, 1561. 

It is proposed by this invention to manufacture these coverings in a 
stamping machine constructed on the principle of the bottle capsule 
machines, which are now well known and extensively used, but with such 
modifications that great rapidity of manufacture may be combined with 
little or no waste of material, 50 that the cost of manufacture may be 
reduced toa minimum, The coverings are stamped out of discs of soft 
metal, which may be either perforated in the contre before being introduced 
to the puuches and dies, or perforated during the process of stamping by 
having the punches or dies provided with suitable 4 iec Any suitabie 
soft metal may be used in the manufacture of these cigar tips or coverings, 
but it is more pa. ticularly iatendet to employ for this purpose the material 
employed in the manufacture of bottle capsules known as Betts’ metal. 
St. J. WL. G. Wet 

lth December, V3 
Thisinvention cannc 
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ockwell, Loudon, * Pumping elastic jluids."—Dated 
id. 
t be described without reference to the drawings. 
MAKIN, Shejlield, “ Apparatus for the manufacture of cast steel 
8 cud other "—Dated 20th December, U6. 
r, in carrying out this invention, cuts or casts in the face of 
the forge hammer-anvil a recess or die that exactly corresponds with the 
form of one side of a mill chisel, tile, or other taper tool, and he also cuts or 
casts in the face of the torge hammer a simitar recess or die that exactly corre- 
sponds with the form of the other side of the mill chisel, file, or other taper 
tool, so that, when the hammer is in contact with the anvil, the two recesses 
or dies together form a mould or groove corresponding with the pointed or 
tapering end of the mill chisel, tLe, or other taper tool, By this arrange- 
ment the s.ecl of which the too! is to be formed, on bemg forged or caused 
to enter into and fill out the mould or die in the hammer and anvil, is thus 
formed int» the exact shape required. —Not proceeded with. 
3191. J. Westwoop, Poplar, “ Hydraulic pipes."—Dated 20th December, 
S61. 
This invention has for its object the construction of hydraulic pipes in 
such a manner that the cylinder and ram are capable of being moved to one 


ond Jiles, 





taper ouls 

















| side or the other of the press by means of traversing gear fitted to such 


wheel, the patentee introduces a syphon between the wheel and the oead | 


or source of supply, in such manner that the water from the head or ssurce 
of supply risss up the shorter leg of the syphon to the wheel. The water 
may be pumped or otherwise returned to the head or source of supply, 
where the shorter leg of the syphon is situated. 


8. C, BAUMANN, Aled 
lth Peeeumber, W61, 
According to this invention the button isso made that it may b> cttached 

to the fabric by a serew passing through the fabric from the back. and en- 
tering the stem of the button. The stem of the button is bored ard tapped 
to receive the serew ; there is a head formed on the screw, and a dsc on the 
lower end of the stem of the butten, and between these, when the button 
is tixed, the fabric is nipped, 

316d. J. W. Cuanront, De » Isl 

street, Strand, fon, ** Winding up wotches and poket 
metre. cued setting the hands without « key.’ — Dated Vith Decaber, 1861, 
This invention relates to an improvement in the mode of vinding and 
setting hands without the aid of a key to fusee watches and parket chrono 
meters at the pendant, and the plan is as follows :—On the anis of the fusee, 
either at the top or bottom, is fixed a wheel, into which acts another; 
attached to a ratchet runs a wheel in gear with a contrate wheel, the arbour 
ves through the pendant that may be turned bya small knob, 

Which is also in action with a click spring ; this spring is fastened in a box 

that is detained by another spring, so that, when the whecl in action with 

the click is turned, it brings the click in action with the ratchet, and 
thereby the watch is wound up. When the detaining spring is pushed 
away by a piece projecting from the side of the case, it leaves the click free 





S of, Weingarten, Wartenbery, “ Buttons."—Dated 


mark-avowr itoa, and D. Keys, 















with the minute wheel, thereby enabling the hands to be set either way.— 

Not proceeded with, 

Sil, J. B. Bonney and T. Wrieut, Birmingham, “ Orramenting mitallic 
and non-wetullic bedateads, dee.” — Dated 17th December, 1861. 

This invention consists in ornamenting metallic and non-metallic bed- 
steads, and other articles made principally of metallic rods or tubes, by 
casting on, or by casting and afterwards fixing on, the parts to be erna- 
mented ornaments of zine, or other hard and cheap metal er metallic alloy, and 
afterwards coating the said ornaments with brass or silver or other metal or 
alloy. Or the inventors paint, gild, or japan the said ornaments. They 


effect the said metallic coating by electro deposition, —Vot proceeded with, 


! 


the ratchet, at the same time taking an intermediate wheel into gear | 





| common use 


eylnder. For this purpose the cylinder containing the rain is fitted witha 
traversing motion consisting of a wrought iron ring, into Which the bottom 
end of the cylinder is fixed. The ring has straight sides which work in 
V guides, and on the upper side of the ring are formed two bosses, ove on 
each side of the cylinder, such bosses having internal serews, through 
which are passed two wrought tron screws mounted in suitable bearings on 
each side of the lower crosshead of the press. ‘These screws have each a 
spur Wheel at one end gearing into a pinion mounted in the centre of the 
width of the lower crosshead, and worked by a winch handle. By this 
means the cylinder and ram are capable of being moved from one side of the 
press to the other on the lower crosshead, as may be required, but the 
traversing gear above described may be varied, 

3193, G. WALKLAND, Saint-Pierre-les-Calais, “* Machine for winling lace ov 
other similar sabries or lissues on cards or other matcrials,”"—Dated 20th 
December, (861. 

This invention is carried out in the following manner :—To a suitable 
framing the patentee connects and adapts, First, a long axle, on one end of 
which is fixed a winch handle, and on the opposite end a flat piece of metal 
with slots formed therein, into which otaer slotted pieces of metal are 
adjusted horize:tally to suit the width of the card placed therein, and on 
which the lace is to be wound. All these parts are well known and in 
and it is the adaptation thereto and combination therewith o: 
the following mechanism which constitutes this invention, that is to say, 
between the two ends of the aforesaid long axle, and thereon, he fixes a 
piece of metal, around which are adjusted two curved pieces of metal form- 
ing a thread or parts of the threads of a screw, the said pieces being capable 
ot being adjusted or moved and held fast, so as to constitute either right or 
left-handed screws for altering or changing the direction of rotary motion 
of a worm wheel, into the teeth of which the said threads take or gear for 
imparting alternate circular motion to the said worm wheel, and next 
following parts connected thereto and therewith, The said worm wheel is 
fixed on a short axle mounted in another framing separate and distinct 
from the first-menutioned frammg, the second framing being connected by 
its upper end to the long axle before mentioned, and at that end thereof 
which is the nearest to the winch handle before mentioned, upon the short 
axle aforesaid of the worm wheel, a heart-shaped cam is fixed, and revolves 
therewith for the purpose of imparting alternate reciprocating movement 
to a sliding piece of metal, in which are adjusted two rollers which embrace 
the edge of the aforesaid cam at opposite points. There is a small pin fixed 
to the aforesaid sliding piece of metal, and the said pin takes in a slot 
formed ina flat vibrating piece of metal connected by a pin at a point below 
the former pin, the said latter pin being fixed in another part of the second 
or auxiliary framing before mentioned. The lower end of the said 
vibrating piece of metal has a slot formed therein in which is passed a pin 
fixed into another vertical piece of metal #ffixed to a long horizontal sliding 
piece ; so that, as the said vibrating piece of metal moves backward and 
forward by the action of the heart-shapel wheel before mentioned, the 
aforesaid long sliding piece is moved backward and forward. A flat piece 
of metal is fixed to one end of the said long sliding piece, and has small 
holes through the same near the top edge thereot, in two of which are 

















| placed two pins, at distances asunder wccording to the width of the lace to 


be wound. The lace is placed between the said pins, and one end is 
affixed to the card on which the lace is to be wound, and the other end of 
the lace guided by hand. By these means the lace is distributed and wound 
uniformly areund the card throughout its entire length. 


3196. W. CLARK, Chancery-l me, London, “ Apparatus for the manufacture 
of matches." —A communication.—Dated 2th December, 1861. 

This invention relates to improvements in machinery for the manufacture 
of splints for matches, either round, square, or of other form, and of any 
suitable length, and consists, First, in obtaining the splints separate one 
from the other, instead of in the form of a comb, as heretofore, which the 
inventor effects by the application of a comb or divider placed near the 
cutting cylinders which separates and conducts the said splints under a 
reciprocating knife which cents them the desired length. Secondly, in 
placing the matches or splints in rows in a frame or press, in order to apply 
the sulphur and phosphorus with rapidity. This frame is placed vertically 
behind the reciprocating knife, and has a descending motion imparted to it, 
by which it packs the splints tor forming the matches in superposed rows 


or layers. Thirdly, in the 

various parts of the hi 

without reference to the drawings. 

3198. R. A. Brooman, Fleet-street, London, ‘* Preparing silk fabrics to be 
employed in the manufacture of hats, caps, and bonnets.” —A communica- 
tion.—Duted 2th December, 1861. 

This invention consists in applying to the back of the silk fabric various 
dressings which render it waterproof, and impart to it the necessary 
stiffness for the bodies of hats, caps, and bonnets. The preparation of the 
silk is effected by successive dressings, and those which are preferred are 
as follows :—The inventor begins by spreading over the back of the silk a 
layer or coating of gelatine, and allows it to dry ; he then applies a coating 
of caoutchouc, and over this the dressing usually pena te in the hode. 
The silk wiil thus have acquired the necessary stiffness and impermeability 
without the face being touched, and which, consequently, preserves all its 
lustre and brilliancy.—Not proceeded with. 

3200. R. WalLes, Brighton, “ Tool or apparatus for cleaning windows,"— 
Dated 20th December, 1861. 

The improved tool or apparatus consists of a plate of any convenient 
size, say 8in. by 5in., clothed on the face with felt, woollen, or other cloth, 
and padded or not, with wool or other soft material, between the face of 
the plate and the cloth ; the cloth is again covered with silk. To the back 
of the plate a holder is hinged to the handle to admit of the holder being 
held at any required angle with respect to the plate. The patentee also 
adds a rack or other means whereby the said angle may be adjusted, and 
the respective positions fixed according to requirement. The lower end of 
the holder is inserted in a handle. 
32u2. G. T. BousrigLp, Brixton, ‘ Machinery for attaching the soles of boots 

ng shoes to the upper leathers."—A communication. —Dated 20th Decem- 
er, 1 Gi. 

This invention consists in a machine which, when placed upon the edge 
of the sole after it is temporarily secured to the last upon which the upper 
leather is stretched, will, on being struck by the blow of the hammer of the 
operator, make a hole for the reception of a peg, drive a peg through the 
sole and upper leather, move itself along so as to be in position for a repeti- 
tion of the operation, and feed up the peg wood so as to bring another peg 
into the proper position to be spiit off and driven. The invention cannot 
be described in detail without reference to the drawings. 

4203. D. C. Le Sover, Twickenham, *‘ Cylinders used in printing calicoes, §c.” 
—A communication.—Dated th December, 1861. 

This invention consists in coating or covering cast iron cylinders with 
copper by means of any of the well known processes of electro plating iron 
with copper. The copper surface thus produced on the iron cylinder or 
roller is then engraved with the desired pattern or design, aud used in 
place of the solid copper rollers hitherto employed for printing calico and 
other textile fabrics, 

, J. Dea Birmingham, “ Sewing machines.” —Dated 21st Decem- 

er, 1861. 

This invention has for its object an improved mode of regulating the 
movements in relation to the shuttle, so as to obtain an increased facility in 
adjusting such movements to the action of the shuttle. For this 
the crank pin on the driving shaft is made to work in a slot in an oscillating 
rod connected by a link with the ordinary rocking shaft which acts on the 
needle bar. The slot in the said rod is so formed as to impart to the needle 
bar, through the above connections, a slow motion when the needle is pass- 
ing through the material to be sewn, next to raise the needle bar so as to 
make a loop in the thread, then to allow the needle bar to rest while the 
shuttle is passing through the loop as required to form the stitch, and then 
raising the needie to take up the stitch. he rod has also a straight slot at 
the lower part, so as to admit of its moving up and down as required, 
through which slot is passed an adjustable pivot for the rod to oscillate 
thereon. This pivot carrying a roller 1s adjustable by a screw passed 
through a slot in the frame of the machine, so as to give greater facility for 
accurately timing the movements of the needle in relation to the shuttle.— 
Not procecded with, 
0S. M. M. Witttams, Handsworth, “ Treating coal and other bituminous 

minerals and peat, in order to obtain solid und Liquid hydrocarbons theres 

Jrou."—Dated 21st December, 185i. 

The patentee claims, First, the improvement described in treating coal 
and other bituminous minerals and peat, in order to obtain solid and liquid 
hydrocarbons therefrom, that is to say, subjecting these substances toa 
distillatory process, so conducted that the volatile products produced pass 
rapidly downwards from the heated part of the apparatus, so as not again 
to be exposed to a temperature equal to that at which they were produced, 
Secondly, the improvement in apparatus for treating coal and other bitu- 
minous minerals and peat in order to obta.n solid and liquid hydrocarbons 
therefrom, that is to say, constructing and arranging the retorts or 
distillatory vessels so that heat is applied at the top of the said vessels, and 
the volatile products lucted by a d ing motion from the heated 
parts of the said apparatus. The invention cannot be fully described 
without reference to the drawings. 

3213. C. Osman, Brirton, “‘ Elastic or yielding surfaces for sitting, lying, 
or reclining pou.” — Dated 21st Decenber, 1361. 

This invent.on consists, First, in manufacturing elastic surfaces of 
vulcanised india rubber of cellular form, and in appiying the same to the 
coustruction of cushions, mattresses, chair, and couch seats, or other sur- 
faces for >itting, lying, or reclining upon. The Second part of the invention 
consists in forming elastic or yielding surfaces for sitting, lying, orreclining 
upon, by connecting the upper or lower ends, or both, of a series of lever 
aris by mean, of strips or bands of vulcanised india-rubber ; or such lever 
arhis May ve connected together or retained in position by helical or other 
springs, so as to yield or give way when pressure is applied to the surfaces 
which they are arranged to support. The Third part of the invention 
consists in forming elastic or yielding surfaces by means of a series of 
curved springs, arranged and supported on a fixed or stationary surface or 
surfaces, such springs being caused to support a cushion, mattress, or other 
surface for sitting, lying, or reclining upon, £0 as to yield on pressure being 
applied to any purt thereof. The Fourth part of the invention consists in 
forming elastic surfaces for sitting, lying, or reclining upon by causing the 
cushion, mattress, or seat to be supported upon projections carried by a 
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series of helical or other springs. —Not proceeded with. 
. L. R. Bopwer, Thavies Inn, Holborn, London, “ Looms for the manu- 
"—A communication.—Dated 


3215 
Jacture of sucks, knapsacks, mattress cases, dec, 
24th December, 1861. 

This invention cannot be described without reference to the drawings. 

3217. J. ROSINDELL, Mile Bad, London, ** Separating solid from liquid sub- 
stances.’—Dated 2ith December, 1501, 

This invention is intended chiefly for the separation of yeast from liquor 
containing the same, but it is applicable to the separation of solid matters 
from iLquids generally. The invention consists in effecting the separation 
by means of metal strainers, or bags of some pervious material, placed in 
metal or other frames, under and in communication with a pipe or pi 
in which a pressure of the liquid from which the solid is to be separated is 
maintained by a head or column of the said liquid. The liquid itself ts 
held in asupply tank at the top of the column, und cocks are fitted at top 
and bottom of the pipes to admit and shut off the supply as required. 

3220. J. F. Harvey, Strand, Loudon, “ Umbredlas and parasols,” — Dated 
24th December, 1861. 

This invention relates to arranging and combining parts of umbrellas and 
parasols, so as to obtain increased strength and security thereto. For this 
purpose the patentee forms the top notch upona tube extending downwards 
to carry the top catch, so as to avoid the necessity for applying the top 
catch in the stick, as is the general practice, and by which the stick is con- 
siderably weakened at that part. He also forms this tube by preference of 
an internal diameter larger than that of the same part of the stick, by 
which the improvements are particularly adapted to those sticks which are 
of a taper form, as the part of this tube, where the top catch is applied, 
may then correspond with the runner, and prevent its shaking about 
lousely. The tube of the top notch may be packed to the stick, and it may 
be held to it by rivetting, and by the gathering in of the lower edges or 
other part. The runner is formed with its tube extending upwards, and so 
as to pass closely on to the tube of the top notch, with a slot or slots to 
receive the top catch. This tube of the runner also carries a ring or slide 
to act upon and release the top catch when the umbrella or parasol is 
desired tu be closed. He also applies a cap acted on by a spring by which it 
has a tendency to slide over, and, by enclosing the ends of the stretchers, to 
hold the parts closed and retain the parasol or umbrella closed, by which 
the hand spring and the cutting and constant weakening and «istigurement 
of the stick for such spring will be rendered unnecessary, while the silk or 
other covering of the umbreila or parasol will be protected from being 
injuriously acted upon by the edges of the runner and stretchers. 

3224. J. B. Woon, Broughton, near Manchester, ** Driving straps or bands, 
the backs of wire cards, and cop tubes.’’—Dated 24th December, 1861. 

In the manufacture of driving straps or bands the inventor takes buffalo 
hide, previously macerated in water, and converts the same into pulp by 
rollers or otherwise. The mass, alone or mixed with flax, &., is passed 
through rollers, some of which are covered with felt, then passed over 
warm cylinders, and finally cut into the proper widths for straps or bands. 
In the manufacture of cop tubes the substance or pulp is rolled out into 
thin bands, the width of which is in accordance with the length of the tube 
required, and, when partially dry, is cut into lengths of the shape and form 
required, each length being subsequently wound upon a steel mandril; it 
is then placed in a die adapted for the purpose, the pressure of which con- 
verts the folds of the tube into one uniform substance.—Not proceeded with. 
3226. J. CocnRane, Dudley, “Apparatus employed in sinking cylinders and 

oper cogiers for forming foundations under water."— Dated Wth 
December, 1361. 

For the purposes of this invention, when sinking cylinders or open coffers 

of other sections, there is formed at the upper part a chamber with an open- 
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ing into it from the outer atmosphere, and also an opening into the cylinder 
or coffer below. Both these openings are arranged, as heretofore, to be 
closed air-tight, and are for the — ¥ of the workmen into and out of the 
cylinder or coffer ; the required lene of cylinder or coffer of other section 
is also, as heretofore, made in suitable lengths provided with internal 
flanges to fix them together. The buckets to carry up the earth or 
materials as they are excavated are caused to ascend and descend in a pipe 
or pipes which descend from a point above the upper closed chamber down 
to and 80 as to dip into a recess or well, if desired, where the work is being 
carried on. The descending pipe is made in lengths corresponding with 
the lengths of the cylinder or coffer of other section, and is of such diameter 
as to allow a bucket to pass up and down freely, leaving a space all round 
for the free passage of water. By these means, when the water is driven 
out of the cylinder or coffer of other section by compressed air, it will 
Temain in the pipe, and will stand at or about the same level as it does out- 
side of the cylinder or coffer. The buckets are raised and lowered by any 
suitable mechanism outside of the cylinder or coffer, and, consequently, the 
only workmen who will be working in a I 1 atmosphere will be 
those who are digging or removing the earth or materials at the bottom of 
the coffer, and they will, when they have filled a bucket, place it under the 
lower end of the pipe and attach it to a chain or rope, when the full bucket 
will be raised up through the water in the pipe. 

3228. T. Simmons and T. Timmins, Birmingham, “ Urns."—Dated 2th 

December, 1861. 

This invention consists in so dividing the interior of the urn that tea, 
coffee, &c., may be held in separate compartments, the taps, &c., being 
arranged for drawing off and supplying the various contents. The patentees 
propose applying heat from a light suitably placed below the body of the 
urn, the light of which is appropriated for the illumination of transparent 
pictorial designs suitably placed around the base or stand, 

3230. T. STANDING, Preston, * Cinder siflers aid ash receptacles.” — Dated 
26th December, 1861. 

According to this invention the patentee places beneath an ordinary stove 
a combined cinder sifter and ash receptacle, the sifter being composed of 
woven wire work or perforated metal plate, and supported on a frame 
which can slide to and fro on fixed rods extending across the ash box at a 
slight clevation from the bottom thereof. A knob or handie in front of the 
grate or stove, and connected by a short rod with the supporting frame of 
the sifter, serves to impart a to-and-fro shaking or vibratory motion to the 
sitter when jrequisite, whereby the ashes are collected in the ash box 

neath. 
3232. J. Scutoss, Cannon-street, London,  Enveloprs for containing photo- 
graphic portraits and pictures.” —Dated 26th December, 1-61. 

Tuis invention consists in forming envelopes intended chic fly for contain- 
ing “‘ carte de visite” portraits, and for their being forwarded conveniently 
by post, as hereafter described. The inventor takes a sheet of paper or 
paper cloth, or other materia] suitable for envelopes, and of a breadth equal 
to the length of the envelope when finished. He forms the usual flap at one 
end of the paper, and forms a frame in or on the opposite end, either by 
folding the paper over on itself, or by the employment of a separate frame 
of paper. In the first case, that is, when the paper is folded over, he first 
cuts the “window” or aperiure therein for showing the picture, and 
cements the top and bottom edges to the other part of the sheet ; one side 
will thus remain unattached for the insertion of the picture. Where the 
frame is in a detached piece he attaches it at top and bottom and one side. 
After insertion of the picture that part of the sheet on which the frame is 
applied, together with the picture and frame, is folded over, and the flap is 
folded over the back of that part on which the frame is applied. When 
several pictures are to be enclosed he uses a greater length of paper, and 
applies additional frames, and where only two pictures are to be enclosed 
he applies an additional frame on that part of the paper which, when the 
envelope is folded, covers the face of the first picture.—Not proceeded with. 


3236. H. Dawes, Sale-green, Sale Moor, near Manchester, ‘ Treating stec? 
Jor the manufacture of crinoline.”~— Dated 2Gth December, 1861. 

This invention consists in subjecting the steel to a process of electro- 
typing with an inferior metal, such as zine, copper, tin, brass, or other 
suitable metals, by which the steel will withstand rust or corrosion from 
the atmosphere, and will maintain a bright and smooth surface.—Not pro- 
ceeded with. 


3237. J. N. Paumer, Fenchurch-street, London, ‘* Cooking stovcs and ships’ 
ranges." —A communication.—Dated 26th December, 1361. 

This invention consists in the introduction of a flue at the back of the 
stove with the view of increasing the draught, and allowing the heat to 
= all round the ovens and up the chimney or pipe, thereby heating the 

ttom of the ovens as well as the top. Also in supporting the stove pipe 
by means of a separate cast iron oblong pipe attached to the back «f the 








Stove, to allow the top or hot plate to be 1emoved for the purpose of clean- , 


ing out the flues without taking down the pipe. Also in the introduction 
of a cast iron perforated fire back or shield in the fire pot, with the view of 
allowing the air to pass up from behind, increasing the draught, protecting 
the fire-pot, and permitting the fire back to be replaced when burnt out 
without removing the fire-pot. 


3243. T, W. ATLEE, Birmingham, “ Cocks or taps for drawing off fluids.”— 
Dated 27th December, 1861. 

This invention consists in forming cocks or taps for drawing off fluids 
with a spiral groove or thread, or groove and threads, around the shank of 
such taps, or that part that passes through the cock or wood of the vessel 
in to the interior. 


3248. J. W. HARLanp, Chorlton-on-Medlock, Manchester, ** Improvements in 
the manufacture of wood and other types, or substitutes therefor, or furni- 
ture used by letter-press printers.” —ated 28th December, 1861. 

This invention relates to the material of which the types or furniture 
used by letter-press printers are to be formed, and also to the process of 
manufacturing the same. The inventor takes paper or the pulp of paper 
which is made from horn raspings or shavings, bone dust, wood shavings, 
or sawdust of the same or other substances, in a state of communition. A 
quantity of one or more of the above substances being provided, he saturates 
it with size or fish glue, or other suitable cement. The material thus pre- 
pared is next pressed into a matrix of a form to give it the shape of the 
type or furniture required. Mechanical pressure, assisted by heat, is next 
applied, which must be sufficiently great to make the material take accu- 
rately the shape of the matrix. This operation being performed, the type or 
furniture is removed from the matrix, and after being dried is, if necessary, 
reduced to the correct size for being used iu the printing press.—Not pro- 
ceeded with. 


3255. J. Gorton and B. Henverson, Gateshead, “ Manufacture «f ropes." — 
Dated 30th Decem'er, 1861. 

The patentee claims the use of coal oil, either alone or mixed with tar in 
suitable proportions, in preparing the hempen yarn of which ropes are 
made. 

3256. G. H. Birkerck, Southampton-buildings, London, “ Apparatus for 
raising or forcing water or other Nuids.”—A communication,—Datid 0th 
December, 1861. 

This invention relates to a previous patent dated 22nd September, 1860 
(No. 2318), and is carried into effect as follows :—Above the water chambers 
is placed a valve-box having three branches, one to each of the water 
chambers, and the other connected to the pipe leading to the air-pump o1 
pumps ; within such valve-box is a valve, which it is preferred to call the 
reversing valve, capable (by means of a system of levers and rods) of being 
actuated by the engine, so as to open or close the communication between 
the air-pump or pumps and one or the other of the water chambers, the 
compressed air being directed on to the surface of the water in one of the 
chambers, so as to displace the water contained therein, and cause it to flow 
up the upcast pipe to the height required. When the water has been nearly 
all discharged from the chamber, which is for the time being in communi- 
cation with the air-pump, the engine acts on the reverse valve and causes 
the compressed air to act on the surface of the water contained in the other 
chamber, which has been filling with water during the time of the dis- 
charge of the contents of the first mentioned chamber. By this arrange- 
ment the air in the pipes between the air-pump and the chamber, when 
once compressed, is kept at the density or pressure equal to the weight of 
the column of water to be lifted. On the top of each chamber: 1 air-escape 
valve is fixed to allow the air to ¢scape, in order that such chamber may 
refill with water ; these valves are connected to the reverse valve by re ds 
or other suitable means. The air-pump is double-acting, having valves at 
top and bottom opening inwards for the admission of the outer atmosphere, 
and valves at the top and bottom opening outwards connected by branches 
tae air-pipe to prevent the reiurn of the compressed air into the cy- 

nder, 


3258. J. B. Payne, Chard, ‘* Muichinery for the manufacture of laid and other 
twine ‘ lines, ropes, bands, dc.” —Dut'd 30th December, 1301. 

This invention cannot be described without reference to the drawings. 
3259. A. J. AUSTEN, Millwall, “ Night-lights.”—Dated 30th D. cember, 1861. 

This invention consists in producing transparency in the case and a polish 
on the outside of the ordinary thick box or “round” used in the manufac- 
ture of night-lights by saturating the box with a candle or night-light mate- 
rial of a higher melting point than the fatty material which the box sur- 
rounds. The inventor steeps the box in a preparation of stearine and wax, 
which, when withdrawn. is allowed to drain in a hot closet ; the boxes are 
then placed on a mandril, and while revolving in a lathe or otherwise a 
Polish is produced by the friction of flannel or other suitable pad.—Not pro- 
ceeded with. 















3263. T. and W. GREEN and R. MatuErs, Leeds, “ Chains for giving motion 
to chain wheels, dc." —Dated 31st December, 1861. 

_The First part of this invention consists in constructing chains usee for 
tlving motion to chain wheels with exira links, or what may be called 
xuard links, on each side of the driving links; these extra links are to over- 
lap the edges of the teeth of the chain wheels, and they s rve to keep 








the ch 

this manner no flanges are required on the chain wheels. 
of the invention consists in giving motion to hinery by the ¢ 
use of a chain and chain wheels and friction surfaces, such as a pulley and 
band, or friction whee!s, which wheels may either be plain or grooved. By 
thus using a chain in combination with friction the chain works more easily, 
and yet with the same certainty as before. 

3264. N. Mc.Harrin, Glasgow, “ Ventilators or valves for regulating the 

passage of air or other sluids.”—Dated 31st December, 1861. 

According to this invention, when applying a ventilator or valve for 
admission of external air the patentee causes the current of air to impinge 
on a surface so arranged that, when the current of air exceeds the velocity 
considered desirable, the surface may be able to yield to it, and on yielding 
may close or partially close the valve. When the force of the current 
diminishes, the valve again opens, it being so weighted as always to tend to 
doso. For the passage of liquids this last mentioned surface should be 
mounted on a horizontal axis, but instead of being at or near its lower 
extiemity, it should be at or near its upper extremity, on account of the 
greater density of the fluid, the passage of which is sought to be regulated. 
$266. F. ToLuausen, Paris, ‘* Covering springs used for petticoats and other 

articks.”—A communication.— Dated 3ist December, 1861. 





in its place on the wheels. When using a chain constructed in 
The second part 
. A me 








This invention consists in coiling the thread round the spring at a greater | 


or less angle of inclination ; further, in dressing the said thread before or 
after cviling with the proper agglutinative or gelatinous matter, such as 
gelatine or size, or dressing the spring previous to being coiled, so as to 
cause the coils to stick together and form one sclid body, like a woven 
fabric ; and, lastly. in passing the springs or ribs so coiled through a set of 
embossed rollers, by which the cohesion of the coil is further improved 
upon, and the proper gloss and fubric-iike appearance is given.—Nol pro- 
ceeded with, 








3267. W. Spence, Chancery-lane, London, “ Deflectors for lamps."—A commu: | 


nication.— Dated 3ist December, 1861. 

This invention has for its object the prevention of the partial obscuration 
of light from the lamp caused by surrounding the flame with a deflector 
composed of an opaque material, anc) consists in the substitution of a 
deflector composed of glass or other transparent material for that which is 
ordinarily composed of metal. 
ordinary use as applied to lamps, in which keroseve and other heavy oils are 


burned, such form being that of a hollow cone with a hole at the top of the | 


form required to suit the form of the wick, 


3268. J. Hasta, Prestoa, ‘ Apporatus for winding, holding, and letting go 
cords, bands, or chamms, purticularly applicuble to window blirds,’ — 
Dited 3ist Di cember, 1361. 

The first part of this invention applies to the furniture of blind rollers 
where the ordinary endless cord is used, and consists, First, in making the 
rollerand pulley of one solid piece of wood. Secondly, in making the pulley 


(if separate) of either of the following materials, namely, gutta-percha, | 





india-rubber, leather, buffalo hide, or horn, the object: being to ma 
parts less liable to break or be injured by falling than those ordinarily em- 
ployed ; and, Thirdly, this part of the invention consists in a substitute for 
the rack and pulley used to distend the endlesscord. This part of the inven- 
tion consists of an eye or staple fixed in the woodwork, in place of the rack, 
through which eye a screwed wire passes ina perpendicular position. ‘Ihe 
upper end of this wire has a hook through which the endless blind cord or 
band passes. Below the fixed eye a nut is screwed on to the wire, and it is 
evident that by turning this nut the tension of the cord can be regulated 
as desired. Endless modifications of this part of the invention may be 
made, the principal novelty consisting in using a fixed frictional surface in 
the place of a pulley for the cord to run on. The Second part of the inven- 
tion applies to that class of blindfurniture whereon a single core is employed 
coiled on a barrel at one end of the roller, and consists, First, in making the 
barrel either of one piece of solid wood with the roller, or, if separate, of any 
of the substances above enumerated in describing the first part of the inven- 
tion; and, Secondly, of an improved apparatus for holding and releasing 
the cord as required. At any convenient distance from the barrel, on the 
end of the roller, a bracket or other fixing is attached to the woodwork of 
the window frame. This bracket is provided with a notch or cleft tapering 
inwards, and the cord passes through this notch, which is so situated with 
regard to the barrel that, when the cord hangs perpendicularly, it falls into 
the narrow part of the notch, and wedges itself fast, but when the cord is 
held in asloping direction outwards by the hand, it passes through the wider 
part of the notch or clef, and is then free to move up or down as desired. 
If the cord is pulled down the blind is drawn up, and if it is allowed to run 
through the hand the blind descends by its own weight and coils the eord 
on to the barrel. 
it falls into the narrow part of the notch, and holds the blind in the required 
position, 


3269. W. H. Bary, Salford, ‘ Sewing machincs.”—Dated 31st December, 











861. 
This invention cannot be described without reference to the drawings. 


3271. W. E. Newton, Chancery-lane, London, “ Apparatus for boring rocks, 
&e.”"—A communicutwa— Det d Slet December, 161. 
This invention cannot be described without reference to the drawings. 


3273. J. B. Cretan, Saint Malo, France, *‘ A new process of colouring 
smoking pijns.”—Duted 31st December, 1861, 

The inventor dips the pipes in a solution of alcohol, cashoe, and aloes, and 
he then puts them in an oven that can be heated to 300 degrees centigrade, 
To colour the top of the pipe, or rather of its bowl, he dips it in a solution 
of milk and caramel ( burnt sugar). The so coloured pipes he varnishes 
with some carabee, and exposes them in an even to a heat of 200 degrees 
centigrade, or thereabout.—Not proceeded with. 


2.N. C. Szerrimey, Brixton, “ Manufacture of leather cloth."—Dated 1st 
January, 186 
The patentee claims the use of the substance called zopissa in the manu- 
facture of leather cloth, or imitation leather, andinm rendering linen, 
woollen, and other fabrics waterproof, Also a mode of marking leather 
cloth or imitation leather, 


3. J. H. Jounson, Lincolu's-inn-fields, London, ‘* Hose pipe joints or 
couplings.” —A communication.— Dated lst January, 1862. 

In carrying out this invention, according to one modification, it is pro- 
posed to use two metal cylinders or collars fitted respectively in any con- 
venient manner to the ends of the hose pipes to be coupled. One of these 
cylinders or collars is made to fit easily inside the other, and has a bevelled 
groove made round it a short distance from its inner extremity or end face, 








which face bears against a packing ring or washer of any suitable material | 


inserted inside the larger or outer cylinder. An inner projection or flange, 
which is bevelled to correspond to the bevel of the groove in the inner 
cylinder, is formed on the inner surface of the outer cylinder, and fits into 
the groove above stated. On the diametrically opposite side of the outer 
cylinder to that in which the internal projection is situate, there is a wedge 
or screw plug passing through the cylinder and through a collar thereon, 
and provided at its outer end with a suitable head for turning the screw, 
while the inner end of the pin or plug is tapered or bevelled to fit’ the 
groove in the inner cylinder, before referred to, In coupling the parts the screw 
pin or plug is partially withdrawn, so as to allow the inuer cylinder to enter 
the outer one freely, and pass its end over the irternal bevelled projection, 
so as to cause such projection to fit into the bevelled groove ; the screw 
plug is now caused to enter the groove on the opposite side by turning it 
either by hand or a spanner, the effect being to lock the two parts effectually 
together. 


6. T. C. CLARKR, Liverpool, “ Apparatus for heating and circulating water 
and other liquids.” — Dated 18i January, 1802. 





This invention relates to improvements in the construction ¢f the bottom | 


or the fore part of those apparatuses usually built in brickwork, and 
known as cast boilers, such cast boilers or apparatus being mostly used for 
heating and circulating water or oil through pipes or tubes for warming 
greenhouses, conservatories, halls, churches, and other buildings. To 
obtain a large heating surface and economy of fuel the patentee casts the 
said apparatus of a cylindrical form, with a water jacket around the same, 
and with hollow fire-bars across the bottom, so that at the back of almost 
every part where the heat impinges there is a water space, and as all the 
water spaces communicate with each other, a circulation is maintained as 
is well known. In the side of the cylindrical casing before named there is 
an opening in the brickwork, through which to supply fuel. Near the 
bottom there are water supply or return pipes, and near the top are the 
exit or hot water discharge pipes, which may be connected to another 
boiler placed above the one just described, se that the water may be further 
raised in temperature before discharging into the circulating pipes, and the 
waste heat economised. To prevent the waste of fuel there is a cover or 
















flue plate placed on the top of the beiler to prevent the heat escaping too | 


rapidly, which may be regulated by the dampers. 





8. R. A. Brooman, Fleet-street, London, “ Shears or scissors chietly applicable 
to be employed in the manufacture of lace."—A communicutwa.— Dated 
let January, 1862 

These shears or scissors are intended, chicfly, to be employed in the 


severing of the large threads surrounding net, tulle, and machine made | 


lace, for Which purpose ordinary scissors have been hitherto used. The 
invention consists in the arrangement of several pairs of cutting blades in 
one and the same instrument. Two plates, the length of which are regu- 
lated according to the number of cutting blades employed, are connected 
to handles, and the cutting blades of the scissors are secured to the plates 
by screws inserted in slots formed in them ; a guard plate covers the heads 
of the screws, which secure the upper cutting blade to prevent the threads 
catching in them. The ends of the upper blades ae bevelled, which, in 
combination with guides formed of thin metal connecting two adjacent 
cutting blades, guide the threads to be cut between the two blades, 
Springs between the handles kecp the blades apart until pressure is applicd 
to them. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


TRoNMASTERS AND THE Liverroo. Races—Rerorts or tHe Week: 
Advices from the States: Lull in the Demand—V1G 'Trave: Nothing 
Doing—AccumvuLation OF Puppiev Bans: Discharge of Puddlers-—— 
Srxeutar Anp Impupent Demanpv or Puppters—lnon Suiesvurip- 
ING AT THE GovernmMENT Yarns: Serious Charges in Re the Em- 
ployment of Shipwrights--Coat Trave—-GeENnerat MANUFACTURING 
Trapes: The American Terif—Cvrtine Beuows—Comrensation 
rok Minerats Taken—Reviva, or THE Duptey GroLoGicaL 
Socrery—Tue Deatu or toe Wotvernamrron Scnoon or Art, 








The deflector is in form similar to these in | 


As svon as the cord is released from the hand altogether, | 


Wepbnxespay in Wolverhampton was little else than a blank, so far as 
business in the ivon trade was concerned, for there were very few 
ironmasters present; and inasmuch as the Exchange presented a 
precisely similar appearance on the Chester Cup day, the only ex- 
planation of the absence of masters was that they were on the 
Liverpool course, evincing a practical interest in the contest for the 
Liverpool Cup. Under any circumstances only very little is expected 
to be done in the week which immediately succeeds the quarter-day 
week, and although the attendance in Birmingham yesterday 
Thursday) was a considerable improvement upon that of the 
day before, yet the transactions were both limited in number and 
but of small value. The reports from the finished iron houses were 
still tolerably cheering; the quarter-days, it was said, had produced 
as many orders as were looked for, and some valuable inquiries are 
still afloat for iron for home use. ‘The orders in hand from America 
and Russia will keep the plate and sheet mills at many firms in 
tolerable activity for a short time longer. The week's advices from the 
| United States have been to the effect that a good trade for some few 
| months tocome may be looked for. At the present, however, the 
demand from that quarter is slightly checked from the combined 
influence of Stevens’ Tariff Bill, and the news disastrous to 
| Federal interests, received from before Richmond. The actual 
orders received from New York by the last mail have not been equal 
to those of last week, and the merchants on this side are slackening 
their hands. 

In pigs there have been no transactions in the week worth re- 
porting. 

A few works during the late depression in the iron trade have, 
by the continued employment of their puddlers, accumulated a 
rather larger stock of puddled bars than is usually deemed necessary 
either for the purposes of business or as a piece of policy in relation 
to a proverbially troublesome class of workpeople, Of the few, 
Messrs. Barrow ‘and Hall, of ‘Tipton, are the firm most conspicuous. 
The recent decease of Mr. Hall, coupled with the absence of any 
wrospect of immediate improvement in the trade has determined the 
existing firm to give notice tosome 150 of their puddlers to leave 
their employment. Messrs. Barrow will thus be able to realise at 
once upon that stock of puddled bars, and at the same time to 

afford constant employment to the puddlers that they retain in their 
service, instead of giving only partial work to the larger number, as 
has been the case for some time past. And they will further decrease 
their expenditure by putting the puddling furnaces of some two 
or three forges entirely out, and keeping the rest constantly 
alight. Through a disagreement that has just happened between 
the puddlers in the employ of Mr. David Jones, of Bilston, aud their 
master, some thirty of Messrs. Barrow's men, when they leave work 
at the end of this week, will be engaged by Mr. Jones. We gather 
that certain of Mr. Jones's men having become drunk and wasted 
some of the iron, they were reported by the watchman and then 
discharged. The rest then gave notice; but, after a fortnight, 
offered to remain on provided the watchman was discharged. ‘To 
this Mr. Jones peremptorily refused to submit, and said the men 
They went, and that proprietor’s puddling furnaces have 
| been out of work all the week. Next week, however, by the taking 
| on of thirty men from Tipton, they will all again be fully on. The 
| names of the men who have so acted have been communicated to 
the trade. 

Relative to iron shipbuilding in the Government dockyards in 
| which this district is so much interested, a writer in the Wolver- 
| hampton Chronicle of last Wednesday's date urges that the “ public 
| voice should be heard demanding the substitution of practical iron 
shipbuilders in place of shipwrights, because,” he argues, * ships 
constructed by ineflicient and inexperienced workmen, however 
faultless the design, are not fitted to bear the tug of war.” After 
showing that the attempt to make the labour of shipwrights valuable 
in the iron shipbuilding yards on the Clyde proved a failure, the 
ships made by them “ having to be docked and almost rebuilt before 
they could be considered seaworthy,” and then to a more recent case 
of aship built at Wigram’s, in London, where, having failed to 
make the ship watertight in a proper manner, they had recourse to 
the novel expedient of an inside lining of bricks and mortar and 
outside of tar,” the writer says:—* I know, from credible informa- 
tion, that at Sheerness, where shipwrights are being employed on 
the Resistance iron ship in placing a sheathing of iron plates over 
| the bows in order to prevent a similar occurrence of the accident 
which happened to the Defence at Spithead, they are doing it ina 
most unscientific and inefficient manner, to be seen in the loose rivets 
| and other imperfections, to the positive deterioration of the vessel, and 

which they make up for by putty and paint, forming what I believe 
| is technically called * screw patching.” At Portsmouth, on the Black 
Prince, where, among other things, they, after clenching the points 
of red-hot iron rivets, and finding they could pot fasten them by 
the usual method, tried to do so by winding oakum round them. 
At Chatham, where they are now engaged on the Royal Oak in 
layivg the decks of that vessel, their practical knowledge is ex~- 
hibited in the fact that they are endeavouring to level the iron plates 
of which it is composed with wooden hammers, and at Devonport 
similar processes are going on with the Triton. And if, as 1 hear, 
they are going to build the cupola ships at Chatham, it is time that 
Captain Coles interfered, or he may see the destruction of all his 
hopes and fame; for if the carrying out of his designs is left in 
such hands, and such modes of working are practised upon them, 
they will be worse than useless.” We simply give this as we find 
| it, leaving to others to prove its inaccuracy, if it be so. 

The coal trade is without alteration upon our last report. 
With regard to the general trade of the district there is not much 
| alteration; but for the most part manufacturers are keeping their 
works in full operation, chiefly upon orders which come in from 
| week to week, for there are no stocks beforehand. The chain trade, 
and several others, will experience a check consequent upon the 
* revised tariff,” which, according to the sentiments of American 
papers, is to be “more disastrous to Hugland and Irance than a 
thousand blockades.” Of course there is no other meaning in all 
| this than that the American trade will be suspended for a time, that 
the market price of the hardware goods in store will go up in all 
probability some 20 or 30 per cent., and that the “ prohibitory duty 
| will be paid on “ hardwares” from this side when they can no 
longer be dispeused with—that being in all probability not a very 
distant period. At Birmingham there is a little more animation 
| in the staple trades; in jewellery and fancy goods business 1s dull. 

The cowardly practice of trades-union coercion carried on in this 

district—namely, that of cutting the bellows of men not members 
| of the Unious—is not yet at an end. A collier has just been com- 
mitted for trial at the next Staffordshire Assizes for wilfully and mali- 
ciously cutiing four pairs of bellows, the property of Benjamin 
| Griffiths, a chain maker, at Cradley Heath, Grrifliths’s only con- 
ceivable offence was that “he did not pay to the Union.” The 
| crime was perpetrated in the night, and the prisoner was assisted in 
the act by his brother. ‘That a man unconnected with tie trade 
whose interests were concerned should be employed to commit the 
offence is a new phase in such transactions. : 

The South Staffordshire Railway requiring that the fhinerals 
beneath au acre of ground in Potter's-lane, Wednesbury, should be 
left ungotten, a special jury was empannelied to assess the damage 
before the under-sheriff of Staffordshire, and they met last Thurs- 
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day. The existing measures were the ribs and pillars remaining in 
the thick coal, the gubbin ironstone, the lamb ironstone, the heathen 
coal, the new mine ironstone, and the new mine coal. Without 
going into the case, an arrangement was come to whereby it was 
agreed that the company should pay £3,300 for the purchase of the 
mines, and a verdict for that amount was taken accordingly. Of 
this sum £1,162 is to go to Mr. Samuel Perry, of Wednesbury, the 
lessor of the mines, and £2,138 to Mr. W ilfiam Hodgkins, of Hill 
‘Top. 
Pretintaary steps have been taken with a view to the re-forma- 
tion of the Dudley and Midland Geological Society. In the earlier 
labours of the original society, formed some twenty years ago, the 
scientific world is largely indebted for many valuable discoveries 
in the ancient Silurian region, as well as by the physical develop- 
ment of numberless intricacies in the South Staffordshire coal field ; 
and more especially with regard to the latter by carefully and 
elaborately investigating the intrusive igneous rocks and consequent 
faults and metamorphic action—which phenomena possess so 
wonderful an interest to the more profound geological observer. 
When in vigorous working the society acquired an extensive ard 
very valuable collection of minerals and fossils. The collection 
was remarkably rich in Silurian Spolia, or “ treasures of the vasty 
deep.” This museum, admirably arranged as it was, proved an 
attraction to “princes, peers, and people” of all countries. This 
unrivalled store of remains, of so much real interest and worth, has, 
however, for some time past been in a position which has been 
deseribed as “durance vile;” and the glorious field days of the 
members of the society live only in the remembrance of those 
persons who derived so much real pleasure from them. But now 
we hear of the “old hands’ "recovering from their lethargy, and of 
young ones wishing to ‘flesh their ‘oaiae n swords.” In conse- 
quence, steps are being taken which result in the organising of the 
new society, which in order to elicit enlarged interest and wider 
support will combine with geology the kindred sciences of chemistry 
mineralogy, physical geograp hy and natural history, or biology 
while to secure co-operation it has been suggested to add archaeo- 
logical investigations, Undoubtedly there is great scope for such a 
society in the midland district, of which Dudley with its ample 
Silurian and other stores and time-honoured associations forms a 
fitting and approachable ceutre. 

The Wolverhampton School of Practical Art is hopelessly gone. 
The final meeting at which the legal resolution was passed to close 
it and sell and dispose of the property, was held last Tuesday. The 
lamentable, and to the town shameful, result is attributed to the 
Government, having in the interim, between the laying of the founda- 
tion stone (nine years ago) and the opening of the building, with- 
drawn certain aid that they had previously rendered to such institu- 
tions, whereby the receipts of the committee have been £150 a year 
less than they had calculated upon. Attempts were first made to 
teach mechanical drawing ; but no sympathy was obtained from the 
employers, who would have been the most benefitted by the educa- 
tion of their workpeople, and the attempt had to be given up. Free- 
hand drawing has shared a no better fate. It was suggested at the 
meeting that upon the ruins of this school, and with £1,000 that has 
been subscribed for a local statue to Prince Albert, means should be 
taken to educate the operatives in the science of metallurgy; and 
that especial attention should be paid to the production of new metals 
or alloys, which is receiving attention from certain Continental 
inctallurgists. 















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES 
(From our own Correspondent.) 

Liverroot : Mersey Docks and Harbour Board: The Public Water 
Supply—Tue Viceroy ov Eayrr ar Liverrooc—Iurroven Torsau 
Sueer Brrs—Kamway Marrers in tue Hast: The New Cambridge 
and Bedford Line: The Kastern Counties Hankering atter a Conti- 
nental Steamboat Traffic—Nonrnern Matters: The New Dredgers 
for the Tyne: The Low Lights Dock: Swing Bridge at the South 
Dock at Sunderland; Liberality of’ Messrs. Losh, Wilson, and Bell : 
Sundérland Shipbuilding: The Coal Trade: West Hartlepool Har- 
bour and Railway Company : United Kingdom Electric Telegraph 
Company—SteAM PLovanine wy Essex—Scorrisn Matters : Clyde 
Shipbuilding : Manufacture of Armour I’lates. 

We commence with Liverpool. Atthe last weekly sitting of the 
Mersey Docks and Harbour Board, the engineer was authorised to 
advertise for a dredging-machine for the purpose of keeping the low- 
water basin clear, The engineer was also authorised to proceed 
with an extension of the Morpeth dock. It was agreed, after some 
discussion and a rather strong opposition from Mr. Boult, that an 
additional £4,000 should be expended for laying down further lines 
of rails and turntables for the accommodation of the coal trade at 
Birkenhead, the engineer reporting that what was now required 
would give ample accommodation for a lengthened period. Mr. 
Boult said the board had already expended a large sum of money for 
the coal trade, and the return they got for it was that there was 
, actually less business done now than before the money was expended. 
There was already far more accommodation than the trade were 
using, and the only thanks they received for putting up most elaborate 
and complete machinery was that the trade never used it at all. In 
the course of the subsequent proceedings, it was stated that in con- 
sequence of the large arrival of timber ships the whole available space 
of the Canada dock would be required for them. They do nothing 
on asmall seale at Liverpool. Thus the total quantity of water 
rendered available for public consumption last week was 106,184,676 
gallons against 108,151,140 gallons in the corresponding week of 
last year. ‘This pretty tolerable result for one week was not obtained 
without an immense outlay of capital. The ordinary income of the 
corporation water account was last year £111,414, and the ordinary 
expenditure £112,003, showing a deticiency in the receipts of £589. 
Since the year 1856, the annual expenditure on the water account 
has far exceeded the income. In 1858 the excess of expenditure was 
£23,352 ; i ), it was £20,840; and in 1860 it was £14,990. That 
the accounts have last year been so nearly balanced is due, no doubt, 
to the increase of the rates and charges, about which there has been 
so much discussion. The extraordinary expenditure over the in- 
come in the same account shows a balance of £23,182, and there was 
due to the bankers, on the 31st of last December, the large sum of 
£21,309. The mortgage debt on the L iverpool waterworks amcunts 
to £1,724,187, the interest on which varies from 3} to 4} per cent. 

We made an allusion last week to the visit paid by the V ceroy of 
Egypt to the wonders of Liverpool. We ought to have ad led that 
the Viceroy made a hurried inspection of some of the docks, the 
landing stages, the great float, &c. The shipbuilding yard of Messrs. 
Laird was also visited by his Highness, and the armour-plated steam 
frigate now being coustructed there for the Government appeared to 
interest him, as did also an hydraulic punching machine. It had 
been intended that the prince should visit the Merse y Steel and 
lronworks, but there was no time for this purpose. On several oc- 
casions his Highness expressed the pleasure which his visit to Liver- 
pool had afforded to him, observing that the attentions of the Liver- 
pool people were natural and cordial, while those he received in 
France were purely official and * ordered by Government.” If the 
Viceroy is, as he thus professes himself, so fond of the English as com- 
pared with the French, how is it that he has adopted the French 
language, and that he has throughout his dominions shown such 
marked favour for French e uterpr ise and French schemes ? 

Captain Ponsonby, of the Conway, has patented an invention now 
on view at the rooms of the Mereantile Marine Service Association, 
Water-street Liverpool, Capt. Ponsonby has invented an ingenious 
construction of topsail sheet bits, which move with che y ards, and 
thus prevent any extra strains either on the slings of ‘the lower 
yard or topsail ‘sheets when brac ing the yards up, as the bits, 
truss, aad slings all work on centres in a perpendienlar line. 





























men will see that this simple invention will save a very considerable 
amount of labour, as well as wear and tear, as compared with the 
old methods of making the sheets fast to bits bolted to a deck beam, 
reeving the sheets through fixed eye-bolts in the deck or fixed 





eyes on the mast. By any of these methods, when the top- 
sail is hoisted tight up, the sheets have in all cases to be eased off 
before the yard can be braced up, thus the benefit is often lost of a 
well set sail in working to windward, particularly in narrow waters. 
In many cases, under the old plan, the sheets break, or the bolts 
give way in the deck, and not unfrequently cargo is damaged in 
consequence. Capt. Ponsonby’s invention has already been fitted 
to a ship belonging to a L iverpool firm. 

The new Bedford and Cambridge Railway recently opened was 
constructed by Mr. J. Firbank, who completed his contract three 
mouths before the period prescribed. The line is nearly 30 miles 
in length, and the cost has been only moderate. At the foot of 
King’s Mead, the Ouse, which here bifurcates, is crossed by a lattice 
girde r bridge of 80ft. span with eight spans of 20ft. each; and the 
river Ivel is also crossed, further on, by a similar bridge of 60ft. 
span with three spans also of brick arches. The Great Northern line 
is crossed, a short distance further, by a lattice bridge of three spans 
with a centre girder 240ft. in length, and covering all the spans. 
The little Sandy and Potton line, constructed by the late gallant Sir 
William Pe 1, has been purchased by the Cambridge and Bedford 
Company for £20,000, and incorporated in its undertaking. At Cam- 
bridge the Cam is crossed by a bridge of nine 28ft. spans, and 
altogether in the construction of the line about 1,000,000 cubic 
yards of earth were excavated, 23,000 yards of brickwork were built 
up, and 1,200 tons of iron were employed on the bridges, the iron- 
work of which was manufactured at Stanningley, near Leeds. 
Another point of interest in ecnnection witb railway matters on the 
eastern side of the country is a renewed effort on the part of the 


Eastern Counties Railway officials to establish steam boats 
to the Continent from the ports of Lowestoft and Harwich. <A cattle 
traffic might possibly be cultivated with advantage with the North 


of Europe ; but we see no reason to vary the opinion which we have 
before expressed under this head, that persons who can take ship in 
the Thames for the Continent will not be induced to go down to 
Harwich for the same purpose, even although they may save a few 
hours’ sea journey. At any rate the experime nt to upset esta- 
blished habits will prove a long and costly one, and as railway com- 
panies have been expressly forbidden of late to dabble in steamboat 
speculations, it is difficult to see where the requisite funds are to 
come from. When the effort was made a few years since to esta- 
blish a line of steamers from Harwich to the Continent the Eastern 
Counties Railway Company lost £5,000 in very little time; and 
the then chairman promised that the first loss should be the last. 
Ifas the experience of the past been quite forgotten ? 

We turn to the North. The cost of the two new dredges which 
Wingate and Co. of Whiteinch, on the Clyde, have received orders 
to build for the River Tyne Commistoners will be £47,500, and the 
craft which will be required to convey away the matter dredged will 
also involve a considerable additional expense. The dredgers are to 
bed 55-horse power each, and they are to be delivered in June and 
July, 1863. At the last monthly meeting of the Tyne Commissioners 
the most prominent subject of discussion was the projected dock at 
the Low Lights. A joint deputation from the Newcastle and Gates 
head and ‘Tynemouth Chambers of Commence waited on the board, 
with the view of urging the adoption of measures for the execution 
of that much-admired work, and of consulting as to the best means 
to be pursued towards such an end. ‘The principal speaker, in the 
interests of the memorialists, was Mr. R. Hodgson, M.P., but the 
arguments were chiefly a recapitulation of those previously adduced, 
the money feature of the scheme being that which, as usual, pre- 
sented the only point of difficulty. On the part of the Commissioners, 
the chairman (Mr. Cowen) expressed their desire to carry out the 
undertaking in its integrity; and as a step in this direction, he 
intimated that the e ngineers of the Blythe and Tyne Railway Com- 
pany and of the commission had been instructed to ascertain the 
cost of a dock of sufficiently large dimensions to meet the require- 
ments of the port. A swing bridge to be put across the north end 
of the south dock at Sunderland is expected to be completed by the 
middle of nextmonth. The ironwork is being founded by Messrs. 
Hawks, Crawshay, and Co. We record with pleasure the fact that 
Messrs. Losh, Wilson, and Bell, of the Walker Lronworks, have 
made each of their junior clerks a present of £7 10s., and granted 
them leave of absence for eight or ten days to enable them to visit 
the Exhibition. ‘The senior clerks have each received from £10 to 
£15 each, according to their rank. The Sunderland shipbuilding 
trade is stated to be, on the whole, in a satisfac tory condition. Mr. 
James Laing has just launched a nine years’ screw steamer of 650 
to be fitted with engines of 140-horse power by 
udson and Sons, Ha urtlepool ; ; and there has also been 











launched from the same yard the Medusa, a nine years’ 
screw steamer, of 570 tons register, built for Mr. W 
S. Lindsay, M.I., and intended for the Mediterranean 


trade. The foreign export coal trade from Sunderland employed 
last month nine screw steamers, seven British and two foreign, and 
they made seventeen voy urying 10,470 tons. This is quite 
exclusive of the quantity carried to London by these vessels. | The 
Gazelle went to Shanghai with 700 tons, the Shaftesbury to 
Alexandria with 900 tons, the Black Diamond to Cronstadt, and 
the Lyon, Hetton, and Black Boy to Bordeaux. The Helios made 
four trips to Hamburgh during the month, and carried 2,520 tons; 
and the Luna also four trips, carrying 2,216 tons. The quantities 
of coal exported over sea from the north-eastern ports last month 
exhibited a decrease at all points as compared with June, 1861, At 
Newcastle they fell off from 183,584 to 163,514 tons; at Blyth, from 
to 8,8¢0 tons; at Amble, from 6,143 to 4,460 tons; at 
Sunderland, from 108,654 to 108,104 tons; at the Hartlepools, from 
63,874 to 56,831 tons; at Seaham, from 7,224 to 6,414 tons; and at 
Middlesborough, from 14,321 to 10,772 tons. The quantity of coals 
shipped from north-eastern ports thus decreased the quantities 
shipped last month from the Welsh ports increased at Cardiff, from 
76,403 to 80,878 tons, and at Newport from 5 7 to 146,097 tons. 
Nearly all the other Welsh ports also increased their over-sea ship- 
ments. This is attributed principally to the preference shown by 
the Government establishments for Welsh coal. It is stated that 
all the legal proceedings lately pending against the West Hartlepool 
Harbour and Railway Company have been stopped. Mr. Ralph 
Ward Jackson and tamily have left Greatham Hall, near West 
Hartlepool, and will reside in future in the Isle of Wight. Mr. W 
Andrews, manager and secretary of the United Kingdom Electric 
Telegraph Company, has visited Newcastle and has explained the 
position of the company to the local Chamber of Commerce. The 
company has obtained the requisite parliamentary powers, and is 
now endeavouring to raise £150,000, £100,000 of which has been 
already subscribed. The advantages of the cheap system of tele- 
graphy proposed are to be extended to towns subscribing a due 
amount of capital. Newcastle being the fifth telegraph town in the 
kingdom, the company looks to it for £10,000. Mr. Andrews, in 
explaining the views of the company, contrasted the telegraph 
charges current in England with those established abroad, instancing 




















the transmission of messages from Calais to Marseilles, 600 miles 
for ls. &d., while 3s. 6d. or 4s. would be charged for the same 
distance in this country. 

A steam plough from the works of Messrs. Howard, of Bedford, 
has been introduced into the Tendring hum ire: lof North Essex by 
Mr, Se a tenant farmer of an enterprising cast of mind, T he 






of Messrs. al make, is of 10-horse 


Howard's us 








engine, Which is one 

power, and underwent a public trial on Friday at St. Osyth. The 
consumption of coal did not exceed one ewt. per hour, and the work 
effected was accomplished at the rate of one acre per hour. One of 


Messrs. Howard's tirm was present at the trial, and, in responding to 
the toast of his health, said he was sure if the farmers of England 
could once make up their minds as to which was the best system of 
steam loughing, the land would soon be covered with steam ploughs 
throughout its length and breadth. Mr. Seragg is so convinced of 
the uulity of his new acquisition that he is going to dispose of some 
of his horse stock in consequence, 

As regards Clyde shipbuilding, we may note the launch of a 
paddle steamer named the Lord ¢ ‘lyde from the yard of Messrs. 
Caird and Co., Greenock. The Lord Clyde is to be placed on the 
Glasgow and Dublin station and will be ready for sea early next 
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month. Messrs. W. Simons and Co., of Renfrew, have launched an 
iron screw steam vessel, 150ft. long, of a peculiar construction, for 
the Clyde Trust. This vessel is the first of a series of steam hop- 
pers intended to completely change the present system of deepening 
the Clyde. Each will carry 300 tons of excavation, which, by 
hy’ draulic arrangement, can in a moment be passed through the 
vessel's bottom into any depth of water. The use of steamers of 
this description, in preference to the old string of square punts 
daily obstructing the river, is calculated to effect a large saving in 
the expense of deepening the Clyde. Messrs. Simons have on the 
stocks a duplicate vessel, which will be launched in a few days. 
The screw steamer City of Manchester has received new boilers 
and a thorough overhauling in Messrs. Tod and Macgregor’s dock 
at Meadowside, Partick. The City of Manchester, which left the 
Clyde again on Friday for Liverpool, is 2,109 tons burthen, and 
was built some seven years since by Messrs. Tod and Macgregor 
for the Liverpool, New York, and Philadelphia Steam Shipping 
Company. 

The Glasgow Herald, referring to the recent opening by Messrs. 
Rigby and Beardmore of rolling works at Parkhead for the produc- 
tion of armour plates by a process for which the firm holds a patent, 
says: — “Such plates have hitherto been manufactured in two 
different ways. In one process the material was hammered into 
the consistency of the plate. By the other, the material, having 
been brought to the requisite heat, was rolled to the desired thick- 
ness of the plate in demand. The disadvantage of the pure hammer- 
ing process was found, upon trial, to consist in this—that the 
hammering produced a plate which, though: sound, was short in the 
fibre, and consequently deficient in that tenacity aud strength which 
fibrous consistency tends to produce. On the other hand, the pure 
rolling process, while it promoted that evenness of surface and con- 
tinuity of fibre which the hammering process did not so effectively 
produce, was exposed in the practical results to the objection of 

‘lamination.’ In the hammering process the iron was welded into 
a homogeneous mass of a firm but comparatively brittle consistency, 
while in the rolling process, though the fibre was retained, the 
leaves or sheets of iron which, piled together formed a plate, were 
not found in the results to cohere over their whole superticies, and 
the plate, when finished, was not a sheath solid and firm throughout 
The advantage of Mr. Rig by’s patent lies in a combination of the 
solidity of the hammered, with the tenacity of the rolled plate. It 
was expected that the patent would produce a plate superior in 
these respects to any hitherto manufactured, and equal to the 
severest tests. We are happy to learn that upon a recent trial, con- 
ducted at Portsmouth by command of the Lords of the Admiralty, 
this expectation was more than realised.” 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rains have been much firmer this week, and the nearest price is now 
£5 10s. per ton for ordinary sections. 

Scorcu Pia Iron has been very quict during the past week, and but 
little fluctuation has taken place in price, which now closes at £51 3s. cash 
for Mixed Nos. f.o.b. in Glasgow. 

SrELTES is firm at £18 10s. on the spot. 

Coprer remains unaltered. 

Lab in good request. 

Tin. —English in somewhat limited demand. 
fine parcels of Straits £112 10s. 

Tin Puates firmer, 

July 17th, 1862. 
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SCOTCH PIG IRON REPORT. 
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No. 1 Gartsherrie .. .. 55 
» 1 Coltmess .. «. « 52 6 do. 
» 1 Calder oo os cc BS do 
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Chairs oe 68 62 «8 6% 
GuasGcow, 16th July, 162. 
a moderate amount of business 


The pig iron market is still quiet, with 
cued to the hope that 


doing. The Federai defeat in America has led 
it may be the means of bringing about a peace 
Founders are very slack. Bar iron makers are very busy. 
Exports last week were 8,236 tons, against 12,077 tons in the correspond- 
ing week of last year. Suaw, THOMSON, AND Moorg, Metal Brokers 
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ROYAL INSTITUTION OF GREAT BRITAIN, 
Friday, April 11th, 1862. 
Joun Peter Gassiot, Esq., F.R.S., Vice-President, in the Chair. 
ON MAUVE AND MAGENTA. 
By Dr. A. W. Hormann, F.R.S., Pres. C.S. 

Tue fact of the beautiful colouring matters known by these 
fanciful terms being substances derived from coal must, I presume, 
be familiar to every one of you. But there may be many unac- 
quainted with the means by which this transformation is accom~ 
plished. It is to them that I address myself this evening. 

Coal, to become colour, has to pass through a series of stages of 
transition, each of which claims our attention fora moment. Briefly 
expressed, the aim of this address may be said to be, to show you 
the way from coal to colour. Now let me at once tell you this way 
is rather long; we may have to travel over country rough and in- 
tricate, and now and then to pass through territories which—I con- 
fess it with an appeal to the ladies—may not, perhaps, be altogether 
remarkable for their fragrance and sweetness. But on such occa- 
sions we shall accelerate cur steps, and, on the whole, I venture to 
hope that we shall arrive at our journey’s end without too much 
inconvenience. 

Colour is intimately associated with light; without light there is 
no colour. This remark applies in a double sense to the colcurs 
derived from coal; for it is to the introduction of gaslight for illu- 
minating our streets and houses that we are indebted for the acqui- 
sition of these colours. This statement may appear strange, for 
nearly half a ceutury has elapsed during which we have been in the 
possession of gas, whilst the transformation of coal into colouring 
matters has been achieved only recently under our own eyes. But 
you will immediately appreciate the truth of my assertion, if I tell 
you that these substances are obtained from a secondary product, 
generated in the manufacture of gas, a product long used fora 
variety of purposes, but which, only within the last few years, the 
researches of chemists have proved to be an inexhaustible mine of 
wealth and interest. 

The starting point, then, for the production of mauve and Magenta 
is the manufacture of coal gas; but this is so well known as not to 
need any detailed description. Let me briefly remind you of the 
principal features of the distillation of coal, by directing your atten- 
tion to the two large diagrams representing the “retort house” and 
the “condensers” of a gaswork. You observe how the coal is 
heated in stupendous retorts, five or seven of which are generally 
associated in one furnace. The gas ascends from these retorts in 
vertical tubes, the bent ends of which dip into a large horizontal 
pipe, partly filled with water, called the hydraulic main, a consider- 
able amount of the oily and tarry substances generated with the gas 
being separated by the water. The gas, so far purified, passes 
on through the condensers—immense vertical iron pipes constantly 
cooled by a current of cold water which surrounds their external 
surface. In these condensers an additional quantity of oily matter 
is separated, which, together with the oily substances deposited by 
the gas during its passage through the hydraulic main, 1s collected 
in appropriately placed cisterns. The gas, having traversed the 
condensers, passes through a series of further purifications before it 
is delivered into the mains of our streets; but these, unconnected 
as they are with our subject, must no longer occupy our attention. 


PRODUCTS OF THE DESTRUCTIVE DISTILLATION OF COAL. 





Name. Formula. | Boiling points, 
Hydrogen es a ee HH 
Marsh gas, or Hydride of methyl .. C H;,H 
Hydride of Hexy!.. es 96 C, Hy3, H 
Hydride of Octyl .. C, Hy;, H 


Hydride of Decyl.. .. :. 


2 
J 


| 
| 
| 
| 
Propylene, or Tetrylene .. = a 
| 
| 











Olefiant gas, or Ethylene 
C, H, = 
Caproylene, or Hexylene .. .. Cs Hy vo” 
CEnanthylene, or Heptylene .. ‘7 Hy 
Paraftin .. co ce ce 08 ee Ca Hyp (2) 
Acetylene 2. oe oo os ce oe C, H, : 
Bommol 1c cc 0s cc 6 ee Cy Hg 84° 
Parabenzol «. «. «. ee Ce He 
NE Nese sag. aig Nac is. C; Hy 114° 
ME. ce. ght. 6 Se. anaes Se C, He 126° 
Pe cea ae ae ee ae oe Cy Hy 150° 
a a a a Cio Hy 175° 
ee Cy Hs 212 
Paranaphtalin, or Anthracen .. .. Cy Hy 
Chrysen .. oo 0s 60 60 os Cy Hy ®) 
Pyvem «occ ce 0s ce 6 0 Cyo Hy 
Eupion .. os se ce 8 of oe @ 
ui 100° 
a a un}? 
Hydrosulphuric acid .. «. «. os - } Ss 
Hydrosulphocyanic acid »- } 8 
Carbonic oxide .. .. ss ee oe co 
Carbonic anhydride .. .. .. .. CO, ™ 
Disulphideofcarbon .. .. .. .- C8, | 17° 
Sulphurousanhydride .. .. .«. SO, | 
: P I 120° 
Acetic acid | (Cc Hi, 0) }° 
Phenylic acid, or alcohol, Phenol c 7. ) ' 183° 
| 6 a nie 
Cresylic acid, ar alcohol, Cresol ¢ .. : yo 205 
| 7 7 
Phlorylic acid, or alcohol, Phlorol .. | c 3 50 
s 9 | 
Rosolicacid .. .. se «ss oe eo | 
Branolic acid... «2 +. 02 oo oe ie) 
| i 
Ammonia... on oe oe oe oe x} N 
H 
| CsH;) 
Anmilime .. 1c cc cc ce co 0 H ;N 182° 
H ) 
Cespitine., 12 . «se of of e+ | (C; Hy)"’N 96° 
DN 66 40. 66 46 0 06 0 (C; H;)’"N 115° 
Pioetine 20 ce ce ° + ee (Cg H;)’’N | 134° 
an ee ee (C; Wy)"’N | 154° 
Collidine .. a a Cy Hy)'"N 170° 


Parvoline eo 


~~ s | 

so se 62 “e (Cy HyV"N | 188° 
ee ee Ae ] 
| 


(Cio Hy;)'"N 





211° 
Rubidine .. © 08 es ce ee (Cy Hy)’'N 230° 
i ee (Cyyg Hy)"N | 251° 
Chinoline, or Leucoline .. Cy H,N 235° 
Lepidine .. oo os Cy Hy N 26u° 


Cryptidine 3. 2202 Cn Hun 


ee eee See ee C,H;N( | 


Hydrocyanic acid... .. .. HCN 

The distillation of coal being the fundamental operation in the 
manufacture of mauve and Magenta, it is but fair that it should not 
remain without an experimental illustration. In this tubulated re- 
tort of hard glass, I am heating fragments of coal. The beak of the 
retort is inserted into a three-necked glass globe, the lower neck of 
which terminates in a tube, communicating with a glass vessel for 
the collection of the “oily products ;” while the third neck is pro- 


afew minutes, and the gas already begins to be freely evolved; 





already I may light it at the orifice of the delivery tube, which, for 
this purpose, I have removed from the gas-holder; already it burns 
with the characteristic luminous flame of coal gas. In the mean- 
while, you observe, a considerable quantity of the “ oily products ” 
has accumulated in the receiver. Their formation continues as 
long as the gas is evolved. Ultimately the coal is entirely resolved 
into gas and oily products, a non-volatile residue, the coke, remain- 
ing behind in the retort. 

It is in the oily products, the so-called “coal-tar oil,” that our 
interest is centred. To my mind this coal-tar oil* is one of the 
most wonderful productions in the whole range of chemistry. That 
may be rather a one-sided view, but having in younger years spent 
much time in the investigation of this substance, I have acquired 
quite an affection for it. Nor can you fail to appreciate the interest 
which coal-tar presents to the chemist when you look at the diagram 
in which 1 have endeavoured to arrange synoptically the various sub 
stances which have been eliminated from it. 

The above is rather a formidablelist of compounds; their names, 
too, are not always remarkable for smoothness and melodious charac- 
ter, although, I should not omit to state, they are tame and domestic 
when compared with some of the terms which chemists of late have 
been under the painful necessity of inventing and a You 
need not be afraid, however, that I shall trouble you with many 
details about these substances. Most of them, though highly inte- 
resting for more than one reason, more especially when considered 
from a purely scientific point of view, are of no importance for our 
—— subject, and need not, therefore, specially be noticed. In 
act, the only coal derivatives which, in convection with mauve and 
Magenta, claim our attention, are benzol, phenol, and aniline; 
those certainly we must by and by examine somewhat more in 
detail. 

But before doing so you legitimately expect that I should endea- 
vour to give you some idea of the nature of the process, in which 
this endless variety of compounds is generated from coal. Were 
I to tell you simply that coal consists of carbon, hydrogen, nitrogen, 
oxygen, and sulphur, not to mention the ash which is left after 
combustion, and that you may therefore look upon coal as a sort of 
magazine of these several elements, capable, under the influence of 
heat, of associating in an infinity of forms and proportions, you 
would have learnt comparatively little. Let me attempt to convey 
to you a somewhat more precise idea of the processes involved in 
the distillation of coal. For this purpose you must allow me to re- 
mind you of some of the general results elaborated by the researches 
of chemists during the last ten years, which, at the first glance, 
appear but little connected with mauve and Magenta 

The ivfinite number of substances, mineral, vegetable, or animal, 
which form our planet, variously as they are composed, may be re- 
ferred—chemists now pretty generally agree—to a com a vely 
small number of types of construction. Opinions ar divided 
respecting the actual number of these types, and even the choice 
of typical bodies is still a subject of discussion among chemists. But 
whatever the special views of particular schools may be, the number 
of types is always small, and among them almost invariably figure 
hydrogen, water, and ammonia. ‘The comprehension of the meaning 
attacbed by chemists to the term types may perhaps be facilitated to 
you by a glance at three models which I have had constructed for 
this purpose, and which fur the sake of convenience I may be 
allowed to designate as type-moulds. + 

Chemists assume that the smallest particle of hydrogen, which 
exists in the free state, or, to use the chemical phrase, the molecule of 
hydrogen, consists of two atoms of hydrogen. The first of our 
type-moulds then, charged as it is with one atom (one volume) of 
hydrogen, associated with another atom (one volume) of hydrogen, 
represents the molecule of hydrogen. 


x | 
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In water, as you know, we have two atoms (two volumes) of 
hydrogen, associated with one atom (one volume) of oxygen.{ You 
are remined of this fact by our second type-mould, which represents 
the molecule of water. 


Ei 


| H 





In ammonia, lastly, you have three atoms (three volumes) of hydro- 
gen united with one atom (one volume) of nitrogen, a form of con- 
struction which is recorded in our third type-mould representing 
the molecule of ammonia. 


a 


Nothing is easier now than to trace the derivation of other sub- 
stances from hydrogen, from water, from ammonia. Let me remove 
from our three type-moulds one atom respectively of hydrogen, oxy- 
gen, and nitrogen, and fill the places thus vacated with atoms of 
chlorine, sulphur, and phosphorus, and I have, without giving you 
the slightest inconvenience, converted hydrogen into hydrochloric 
acid, water into sulphuretted, and ammonia into phosphoretted hy- 
drogen. 


H 
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* A large specimen of coal tar oil was here exhibited. 

+ These type-moulds consisted essentially of wire frames, presenting the 
outlines of cubes, associated, two, three, or four of them, in the manner 
indicated in the diagram, 





. : A 4 “ ; and ble of receiving zinc-cubes variously painted and marked, repre- 
vided with a delivery tube for the discharge of the gas, which finds | care osmena oo sitio 
its way into a glass gas-holder. The coal has been heated only for | 


senting elementary and compound atoms. 
t Equivalents used: H = 1; O= 16; S = 32; C =18; N= 
Cl= 33°5; &c. 


You observe the molecules of hydrochloric acid, of sulphuretted, 
and of phosphoretted hydrogen respectively contain the same number 
of atoms which are present in the molecules of hydrogen, of water, 
and of ammonia. We have thus indicated that hydrochloric acid is 
constructed upon the hydrogen type, sulphuretted hydrogen upon 
the water-type, phosphpretted hydrogen, lastly, upon the type of 
ammonia. Tire three bodies just considered were formed by the 
insertion of elementary atoms; but our type-moulds receive com- 
pound atoms with the same facility. Let me take as an illustration 
the compound atom ethyl, consisting of two atoms of carbon and 
five of hydrogen (C, H; = E), which is familiar to the members of 
the Royal Institution. By inserting one or two ethyl-atoms into 
the hydrogen-mould I generate the molecules of ethlyated hydrogen, 
or ethylated ethyl (free ethy]). 


H | | E 





EY 


Ey 














Tn a similar manver, by introducing either one or two ethyl-atoms 
into water, I convert the molecule of water into the molecules of the 
two ethylated waters, alcohol, and ether. 


E | | 
& 
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Displace, lastly, one, two, or three hydrogen-atoms in ammonia, 
by one, two, or three an and you give rise to the formation 
of the molecules of the three ethylated ammonias, 
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better known as ethylamine, diethylamine, and triethylamino. 

At the risk of exhausting your patience, | repeat some of these 
changes with another compound atom of a composition differing 
from that of ethyl. These mauve-coloured cubes may represent a 
compound atom, containing six atoms of carbon and five ot hydro- 
gen (C, H,= Ph), to which chemists have given the name of 
phenyl. Charge each of our type-moulds with an atom of phenyl, 
and you accomplish the construction of phenylated hydrogen, 
phenylated water, and phenylated ammonia, 


Ph | 
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substances better known as benzol, phenol, and aniline;* and 
the existence of which in coal-tar oil I have already pointed out 
to you. 

But it is time for us to return to the point from which we started. 
What has the recognition of our types to do with the distillation of 
coal? In what manner do they explain the formation of the variety 
of substances generated in this process. In coal we have the ele- 
ments of the three types of matter, and we find that hydrogen, 
water, and ammonia are, in fact, produced to a very appreciable 
extent during its distillation. The quantity of free hydrogen is 
generally small; moreover, mixed as it is with the carbonetted 
hydrogens of coal gas, its presence among the products of distilla- 
tion of coal is not easily demonstrated by experiment. Water 
and ammonia, on the other hand, are abundantly generated, and 
nothing is easier than to exhibit their production. ‘In fact, the coal- 
tar oil which we have produced in our distillation experiment is 
covered, as you observe, with a layer of water, and the application 
of test papers to the latter shows that it contains a large amount of 
ammonia. Now consider that our types are generated from coal in 
the presence of large quantities of carbon and hydrogen, two ele- 
ments which, in proportions varying to an almost unlimited ex- 
tent, may aggregate under the influence of heat to compound atoms 
similar to ethyl and phenyl; remember, moreover, that these atoms 
are capable of displacing, partly or entirely, the hydrogen of our 
types, and you will realise without difficulty the number of com- 
pounds which may be formed by the distillation of coal; I say 
which may be formed, for the diagram which I have exhibited to 
you enumerates only the bodies which have actually been obtained ; 
but every day brings forth new substances. It is obvious that the 
nature of the compound atoms generated must, in a measure, depend 
upon the composition of the coal distilled. The composition of 
coal, however, varies between very considerable limits. In the sub- 
joined diagram I give you a synopsis of the results ubtained in the 
analysis cf several specimens of coal. 

ANALYSIS OF DIFFERENT COAL, 


























100 Parts or Dry Coan 
Contain Leave 
Locality of Coal, ha s ‘ 
o|elalgle| 
SiS i(FiZiblals 
2\;2/1s 3 e | 4 “4 
oO |RI|aA n ° < | 56 
——— ae } ane 
Anthracite, Wales .. ., | 91°44) 3°36 | 0°21 | 0°79 | 2°58) 1°52| 92-29 
a ee 2, | 90°89) 3°28 | 0°83 | O-M1 | 2:97) 1°61 | 9210 
Caking Coal, Newcastle ., | 81°41 | 5-83 | 2°05 | 0°75 | 790, 207 | 66-70 
Cannel Coal, Wigan .. .. | 80°07) 5°53 | 2°12] 1:50 | 809) 2°70) 60: 
Coal, Wolverhampton ., | 78°57 | 5-29 | 1:84 | 0°39 | 12°88 10°50 | 67-21 
Wallsend, Elgin .. .. .. | 76°09) §-22 | 141] 1°53 5°05 | 10°70| 68-40 
St. Helen’s, Larcashire .. | 75°30) 5-21 | 1°92] 0-90 | 11°89! 5°17) 65-5) 
Methill Brown Coal ., ., | 65°96) 7-78 O96 | 0°75 | 9°23 | 15-32 
Bohemian Browa Coal .. | 5559| 4°16 | 19:06 21-19 





A glance at this diagram shows you that the carbon in the several 
specimens varies by more than 30 per cent., being 91:4 in Welsh 
anthracite and 45°5 in Bohemian brown coal. Similar, though less 
marked, discrepancies are perceptible in the other constituents. If 
you recollect, in addition, that the nature of the compound atoms 
generated in the distillation of coal must be influenced, moreover, 
by the temperatere, which again oscillates between limits widely 
apart, you cannot fail to perceive that the destructive distillation of 
coal must be an a.most inexhaustlble source of new compounds. 

The separation of the individual substances from the complex 
mixture called coal-tar oil appears, at the first glance, to pre- 
sent almost insurmountable obstacles. But the principles made 











OA aad specimens of there three substances were exhibited upon the 
table. 
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use of for this purpose are very simple. The individual com- 
pounds contained in coal-tar oil may be separated in a great mea- 
sure by distillation, their boiling points varying, as may be 
seen by a glance at the diagram, to a considerable extent. 
But additional means of purification offer themselves in the 
different deportment which these substances exhibit under the 
influence of chemical agents. I could not, perhaps, in this respect, 
bring under your notice a more instructive illustration than the 
behaviour with acids and bases of the three coal-tar oil constituents, 
repeatedly quoted. Benzol, phenol, and aniline may thus easily be 
separated. ‘To demonstrate this point experimentally, two glass 
cylinders have been half-filled with benzol, two others with phenol, 
and two further ones with aniline; a solution of litmus having, 
moreover, been added, each of the three substances is treated in one 
cylinder with acid, in the other with alkali. In the case of benzol, 
you observe, the indifferent hydrocarbon, insoluble both in acid and 
alkali, floating colourless upon the coloured liquid; phenol, being 
an acid water-derivative, is not acted upon by the acid, but readily 
dissolves in the alkali; aniline, lastly, being a well defined ammonia- 
derivative, exhibits the converse deportment, resisting the action of 
the alkali and forming a homogeneous solution with the acid. 

Each of the three coal tar oil constituents which I have men- 
tioned, and of which you have characteristic specimens upon the 
lecture table, has received important applications in the arts and 
manufactures. Benzol is the most convenient solvent for caoutchouc ; 
as an agent for removing oil and grease it has become an ordinary 
household article; phenol, when treated with nitric acid, yields us a 
beautiful yellow dye, called by chemists carbazotic acid; but the 
practical interest attached to phenol you will more immediately 
appreciate if I tell you that this compound presents the greatest 
analogy with creosote, asubstance, I am afraid, but too well known 
to most of us—a considerable portion of the creosote of commerce 
being in fact simply phenol; aniline, lastly, is the source of mauve 
and Magenta, and must therefore claim our attention more particu- 
lariy this evening. 

The amount of aniline which exists in coal-tar is very limited; a 
preparation from this source upon a sufficiently large scale could 
never be attempted. Fortunately chemists are in the possession of a 
series of processes by which aniline may be produced in any quantity. 
Benzol, the phenylated hydrogen, may readily be converted into 
aniline, the phenylated ammonia, Let us examine this transforma- 
tion experimentally. 

Benzol is readily attacked by fuming nitric acid; it dissolves in 
it, producing a liquid of a deep red colour On addition of water 
this liquid deposits a heavy yellow oil, collecting at the bottom of 
the opiate, perfectly different from benzol, which floats on the 
surface of the water. The reaction will be intelligible to you, if I 
remind you that nitric acid, when referred to our types, must be 
viewed as a water derivative; it is water in which, for one of the 
elementary hydrogen-atoms, there has been substituted a compound 
atom, consisting of nitrogen and oxygen. 

Water. Nitric Acid. 
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Modern chemistry, you observe, returns to the conceptions of 
former ages, which in the name aqua fortis appear to have antici- 
pated in a measure our present notions. 

When nitric acid acts on benzol, an interchange takes place be- 
tween the elementary atom of the latter and the compound atom of 
the former, nitrobenzol, the heavy yellow liquid, which we have 
produced, and water being formed:— 

Benzol. Nitric Acid. Nitrobenzol. Water. 


(Co H,) H+ ait 0 = (C,H) (NO) + JI ho 


The transformation of benzole into nitrobenzol, discovered by 
Mitscherlich, is only a preparatory operation for the production of 
aniline. The method of converting nitrobenzol into aniline was 
discovered by Zinin. It consists in submitting nitrobenzol to the 
action of nascent hydrogen. Under the influence of this agent the 
compound atom N Oj, which in nitrobenzol is associated with 
phenyl is decomposed; its oxygen is converted into water, the 
residue of nitrogen and pheny! assimilating the necessary quantity 
of hydrogen to form phenylated ammonia or aniline. 

Nitrobenzol. Hydrogen. Water. Aniline. 

CoH) 
: = H ?-N 
(GQHJINOO+HH+HH+HH= HyO+ We Ot ll 


The hydrogen necessary for this transformation may be furnished 
by numerous processes. The most convenient method for our pur- 
pose consists in submitting nitrobenzol to the action of metallic iron 
and acetic acid, a process first proposed by M. Béchamp. I mix the 
three bodies in a glass retort, and on application of a gentle heat you 
observe how immediately a most powerful reaction manifests itself. 
Let us hasten to connect the retort with a condenser; I have re- 
moved the gas-burner from the retort; nevertheless the reaction 
continues, and a considerable quantity of water, covering an oily 
layer, has already accumulated in the receiver. This oily liquid is 
aniline. We recognise it at once by its peculiar deportmen: with a 
solution of chloride of lime. On pouring a single drop of our 
distillate into this beaker which contains a solution of cht yride of 
lime, a splendid purple cloud is almost instantaneously diffused 
throughout the liquid. You perceive we ar» approacling our 
subject. The beautiful colour which aniline strikes with a solution 
of chloride of lime has been long known. A solution of bleaching 
powder has always been used as atest for aniline; indeed it was by 
this colour-reaction that the presence of our compound in coal-tar 
oil was first pointed out, a fact recorded in the name Kyanol (blue 
oil), originally given to aniline prepared from coal-tar Several 
other oxidising agents, chromic acid for instance, wer? likewise 
known to produce coloured compounds from aniline; but all the 
colours thus obtained were of a highly ephemeral charecter. Ob- 
serve how the purple cloud which { produced by means of chloride 
of lime has rapidly changed to adingy reddish preciyitate. It was 
Mr. W. Perkin who had first the happy idea of invesigating the 
circumstances under which this beautiful purple might te prepared 
in a form permanent and applicable for the purposes of tae dyer. He 
succeeded in isolating this colour by submitting, under appropriately 
selected circumstances, aniline to the action of bichromate of potas- 
sium and sulphuric acid. 

Here then you have, step by step, the development of this new 
and important branch of chemical industry. 

Through the kindness of my friend, Mr. Perkin, I am enabled to 
exhibit to you magnificent specimens of his aniline purple, ormauve, 
in the dry state and in solution. This brown lump with the re- 
markable coppery lustre, is mauve in the solid state; its extra- 
ordinary tinctorial powers will be appreciated, if 1 tell you that this 
beautiful violet-coloured solution contains not more than one-tenth 
of a grain of mauve in one gallon of alcohol; you will also under- 
stand the considerable commercial value of this substance. Weight 








Numerous other processes were subsequently suggested, among 
which treatment of aniline with chloride or nitrate of mercury, 
with arsenic acid, and many other substances may be men- 
tioned. Magenta, often called fuchsine, roseine, &c., soon 
became an article of large consumption. A great impetus 
to this new branch of industry was given in France by 
Messrs. Renard and Franc, who were the first to manufacture the 
new article on a commercial scale ; in this country, very soon after- 
wards, Messrs. Simpson, Maude, and Nicholson engaged with great 
spirit in the manufacture of this splendid dye, the production of 
which has attained already colossal proportions. To Mr. E. C, 
Nicholson more especially belongs the credit of having developed 
this new industry to an unprecedented degree of perfection. 

Before proceeding, however, let me show you the formation of 
Magenta by experiment. Among the many processes which I might 
adopt for this purpose I select the action of corrosive sublimate upon 
aniline, not because I consider this process superior to the others— 
it is, in fact, inferior to many—but because it is, perhaps, the best 
adapted for a lecture experiment. This white powder is chloride of 
mercury (corrosive sublimate); a small portion of this salt I mix in 
a test-tube with perfectly colourless aniline. Let us stir the mixture 
witb a glass rod until it is converted into a perfectly homogeneous 
liquid paste. This paste is still colourless, but on gently heating it 
by a gas-burner it instantaneously assumes a splendid crimson of 
the greatest intensity, a single drop of the liquid being capable of 
deeply colouring a large beaker filled with alcohol. 

in all the processes which convert aniline into colouring matters, 
a considerable number of secondary products are generated, which 
it is rather difficult to separate from the principal product of the re- 
action. These difficulties have been most perfectly overcome by 
Mr. Nicholson, who has succeeded in obtaining Magenta in a state 
of absolute purity. Chemists have thus been enabled to analyse 
this substance, and to lift, at all events, the corner of the veil which 
still covers the mysterious formation of the coloured derivatives of 
aniline. 

In the pure state Magenta is a fine crystalline, and, remarkably 
enough, perfectly colourless, or only slightly tinted body, which is 
represented by the formula— 

r . 
Cx Hy N; Oe Cup 1: a Ny H, 0. 

Rosaniline (this is the name by which chemists designate the 
colourless body) is a base, or ammonia-derivative, which forms a 
series of splendid salts. With hydrochloric acid, for instance, it 
produces a beautifully crystalline salt of the formula— 

C,, H,, N;, H Cl. 

It is in the state of saline combination that rosaniline acts as a 
crimson die. Into this shallow porcelain dish I have thrown a few 
crystals of rosaniline, which at a distance you scarcely perceive; I 
now pour upon these crystals a small quantity of acetic acid, when 
on gen y heating the dish the crimson colour instantaneously 
appears. But it is only in solution that even the salts of rosaniline 
are crimson-coloured ; on slowly evaporating their solution, the red 
colour entirely vanishes, and a splendid green crystalline substance 
remains, presenting in an extraordinary manner the beautiful metal 
lustre which distinguishes the wings of the rose-beetle. Together 
with all the products involved in the manufacture of aniline and 
Fest ay pd friend Mr. Nicholson has placed before you the 
finest series of rosaniline salts which has ever been produced ; and 
not content With this display, he was kind enough to send us a 
specimen of acetate of rosaniline, such as no mortal eye has ever- 
seen before. The specimen may literally be called the Crown of Ma- 
genta.* Crowns are always expensive articles, and often are the 
cost and trouble of getting them greater than their actual value. 
This remark applies in a measure to the Crown of Magenta. For 
the benefit of those who are fond of big figures—and who is not a 
little afflicted with this weakness ?—I may state that the crown was 
grown in a vessel containing not less than £8,000 worth of Magenta, 
the crown itself being worth upwards of £100. 

Having now explained the several stages of transition through 
which coal has to pass before it becomes either mauve or Magenta 
it may be of some interest to you to know the proportion which the 
finished dye bears to the coal from which it is derived. A set of 
specimens, for which I am likewise indebted to Mr. Nicholson, is 
most instructive in this respect. Observe, it commences with a large 
mass of coal,weighing not less than 100 lb.; the bottles which follow 
contain the coal-tar-oil, naphtha, benzol, nitrobenzol, and aniline, 
obtainable in succession from 100 1b. of coal; remark how they 
gradually diminish in size,and how small, 1 might almost say 
insignificant, appears the bulk of Magenta finally obtained. But 
compare the bulk of wool which this minute quantity will dye. It 
approximates to the bulk of coal with which we started. This 
comparison evinces perhaps sufficiently the extraordinary tinctorial 
power which this class of dyes possesses, but a very simple experi- 
ment may possibly convey to you this idea even in a more 
impressive manner. The white paper which covers this large 
frame has been dusted over with a minute quantity of mauve; a 
second one is treated in a similar manner with Magenta. The 
quantity of colouring matter is so small that the paper has retained 
its original white colour, but observe how it changes when I dash 





a beaker full of spirit against these squares; immediately the 
lovely purple of mauve is developed upon one of them, whilst the 
other one exhibits the dazzling crimson of Magenta. 


But let us now proceed to illustrate the mode of dyeing. For 
this purpose | introduce silk and wool, both unspun and woven, in 
succession, into solutions of mauve, of Magenta, and lastly, of a 
splendid new purple, lately discovered by Mr. Nicholson. Observe | 
the extraordinary facility with which the coal-tar colours are fixed | 
both on wool and silk. These materials require no previous prepara- | 
tion, being dyed, in fact, simply by dipping, without the aid of any | 
mordant. Silk and wool are animal substances ; vegetable materials, 
such as cotton and linen, unless previously submitted toa special treat- 
ment, are scarcely affected by these dyes. This fact admits of being 
beautifully illustrated by dyeing linen fabrics on which ornaments 
have been embroidered in silk ribbon. The articles, when coming 
out of the bath, appear uniformly dyed; but by washing, first in 
pure water and then in dilute ammonia, the colour rapidly vanishes | 
from the linen ground, leaving the silk embroidery in brilliant 
colours. This extraordinary predilection of the aniline colours for 
animal substances is, moreover, strikingly illustrated by the con- 
dition of my hands,which, by this time, have acquired a thoroughly 
Magentic appearance. Fortunately the coal-tar colours are unable 
to resist the action of chloride of lime, and I have therefore only 
to immerse my hands for a moment into a solution of bleaching 
powder, 

Already the colour on my hand, you observe, has gone, but with 
the colour, I am afraid, my time too. Let me endeavour to bring 
this lecture to a conclusion. I have fulfilled in a measure the pro- 
mise which I gave you at the commencement of this discourse. We 
have crossed together the extensive field which stretches between 
coal and colour. 1 am impressed, deeply impressed, with the clum- 
siness of my performance as your guide, but | hope that the interest 
attached to the territory we have explored may, to some extent, at | 
all events, have indemnified you for the imperfection of my expla- 
nations, and that you leave the Royal Institution this evening with 
the kind of feeling every one of us has more than once experienced 


| after travelling in similar company over a beautiful country—the | 


for weight, | am told by Mr. Verkin, this colouring matter, when | 


pure, is sold at the price of metallic platinum. 
Very litde is known regarding the chemical nature of mauve ; its 


composition is not yet made out, and as a matter of course the | 


process by which it is formed from aniline remains as yet perfectly 
unexplained. : x 

Magenta is one of the fancy names given to the splendid crimson, 
which is likewise generated from aniline by the action of oxidising 
agents. This substance was first observed in purely scientific 
researches, and more especially in the action of tetrachloride of 
carbon upon aniline. Toa French chemist, M. Verguin, the merit 
is due of having for the first time obtained this substance on a larger 
scale ; he produced it by the action of tetrachloride of tin on aniline. 


guide is forgotten, but the impression of the scenery remains 

Having gone thus far, you may think that it is fully time for | 
me to make my bow. But I venture, even at this late hour, to 
dwell for a moment on the moral of the story which I have told 
you, though you may feel disposed to consider this story rather a 
highly coloured one. 

The material which I had to condense, I might almost say to 
force, into the short space of an hour, has been overwhelming; and 
while explaining the formation of the various substances which I | 
had to describe, while illustrating their properties by experiment, I 


* An immense aggregate of sparkling green octohedral crystals—some of 
them as much as an inch in diameter—deposited upon a large wire frame 
having the shape of an elegant crown, was here exhibited. 


x 
| be completed by the stipulated time. 


have scarcely had time to glance at the history of oursubject. This 
history is not without interest. You readily perceive that a branch 
of industry like the one I have endeavoured to sketch could not 
possibly have risen like Minerva from the head of Jupiter—a sudden 
inspiration happily realised. The time, the toil, the thought of a 
host of inquirers were necessary to accomplish so remarkable an 
achievement. You cannot expect me at this late hour to examine 
minutely into this part of the subject, but I must not take leave of 
you without alluding to some facts which cannot fail to rivet the 
lively interest of the members of this institution. Let me tell you, 
then, that mauve and Magenta are essentially Royal Institution 
colours ; the foundation of this new industry was laid in Albemarle- 
street. Benzol, which I have so repeatedly mentioned — benzol, 
which may be looked upon as the raw material, capable, under 
the influence of chemical agents, of assuming such wonderful 
shapes—benzol is the discovery of our great master, may I not 
add of our kind friend, Mr. Faraday. This volume, ‘The Philo- 
sophical Transactions for 1825,’ contains the description of his 
experiments. In 1825, thirty-seven years ago, the laboratory of 
the Royal Institution witnessed the birth of this remarkable bedy. 
Yesterday, under the auspices of Mr. Anderson, I invaded the same 
laboratory, a diligent search was made, and in my hand I hold the 
trophies of our expedition, the original specimens of benzol which 
Mr. Faraday prepared. In thus reminding you of one of the early 
labours of Mr. Faraday—which, owing to the number and vastness 
of his subsequent discoveries, appears almost to have escaped from 
his memory like a tradition of years gone by—I have openeda 
glorious page in the glorious history of the Royal Institution. 
Benzol has furnished us mauve and Magenta, but it has cone much 
more than this. Ever since chemistry became endowed with this 
wonderful body, benzol has been the carrier of many of the leading 
ideas in our science. Inthe hands of Mitscherlich, Zinin, Gerhardt, 
and Laurent, in the hands of Charles Mansfield—uever to be for- 
gotten by his friends—and many others, benzol has been a power- 
ful lever for the advancement of chemical science. Benzol and its 
derivatives form one of the most interesting chapters in organic 
chemistry, the progress of which is intimately allied with the history 
of this compound. 

But what has the history of benzol to do with the moral of mauve 
and Magenta? Well, ladies and gentlemen, ask Mr. Faraday ; ask 
him what in 1825 was his object in examining benzol. I have, per- 
haps, no right to answer this question in Mr. Faraday’s presence ; 
but I venture to say that we owe his remarkable inquiry to the pure 
delight he felt in the elaboration of truth. It was in the same spirit 
that his successors continued to work. Patiently they elicited fact 
after fact; observation was recorded after observation; it was the 
labour of love performed for the sake of truth; ultimately, by the 
united efforts of so many ardent inquirers, exerted year after year 
in the same direction, the chemical history of benzol and its deriva- 
tives had been traced. The scientific foundation having thus been 
laid, the time of application had arrived, and by one bound, as it 
were, these substances, hitherto exclusively the property of the 
philosopher, appear in the market place of life. 

Need I say any more? The moral of mauve and Magenta is trans- 
parentenough. I read it in your eyes—we understand each other. 
Whenever in future one of your chemical friends, full of enthusiasm , 
exhibits and explains to you his newly-discovered compound, you 
will not cool his noble ardour by asking him that most terrible of all 
questions, “ What is its use? Will your compound bleach or dye? 
Will it shave? May it be used as a substitute for leather?” Let 
him quietly go on with his work. The dye, the lather, the leather 
will make their appearance ia due time. Let him, I repeatit, perform 
his task. Let him indulge in the pursuit of truth—of truth pure and 
simple—of truth not for the sake of mauve, not for the sake of 
Magenta--let him pursue truth for the sake of truth! 





THE THAMES EMBANKMENT. 

On Wednesday the comniittee appointed by the House of Lords, 
consisting of Earl St. Germans (chairman), Lord Stratford de Red- 
cliffe, Viscount De Vesci, Earl Powis, and Lord Longford, met to 
finally consider and settle this important question. There was a 
large array of counsel and of the various parties interested. After hear- 
ing Mr. Serjeant Wrangham, Mr. Hope Scott, Q.C., and other 
learned counsel pro and con, the committee passed the preamble of 
the bill as it came amended from the Commons, affirming unaltered 
the cardinal clause of the measure, which provides that the embank- 
ment shall commence at the northern side of the Middlesex end of 
Westminster Bridge, and terminate at Blackfriars Bridge, thus 
setting aside the opposition of the Duke of Buccleuch and of 
the Crown lessees, and furnishing an uninterrupted public route 
between the east and westof the metropolis. The improvements and 
works clauses, as finally settled, provide that the embankment shall 
be 100ft. wide up to the eastern boundary of the Inner Temple, 
and not less than 70ft. wide thence to Chatham-place, with all 
requisite approaches. The approach road leading out of the em- 
bankment is to be of a uniform width of not less than 40ft. at a 
gradient of 1 in 30, and communicating by means of approaches 
with Surrey, Norfolk, and Arundel-streets. The new street, to 
come out of the embankment at the east side of the Middlesex end 
of Hungerford Bridge, passing through the Savoy, will terminate 
in Wellington-street, opposite the western front of Somerset House, 
with several shorter communications out of it terminating in Villiers- 
street, Buckingham, and Cecil-streets. Another new street, com- 
mencing by a junction with the last communication, will form a 
junction with it at George-street, Adelphi, and terminate in White- 
hall-place 


American Ironstpes.—The last account which have come to hand 
from New York state that the twelve new iron-clad vessels which 
had recently been ordered to be constructed are to be of a more for- 
midable character than any now afloat in any country. Captain Erics- 
son has contracted with the Government to build six new Monitors. 
The plan will be the same as of that vessel, but some new ones will 
be about 300ft. in length, while the Monitor is only 170ft. long. 
Each will be 1,805 tons burthen, 1,450 tons displacement, and 11ft. 
draught. They will be armed with two 15-in. guns. Several 
deticiencies in the Monitor will be rectified in these batteries—the 
pilot-house being placed on the revolving turret and ventilations 
passing the roof of the latter instead of through the deck. The 
turrets are to be 21ft. in diameter, and Ilin. thick. The speed is to 
be 10 miles an hour. Four of these vessels are to be ready by the 
first proximo, and two by the Ist September; 2,800 men are at work 
upon these six vessels, and it is fully anticipated that they will 
A new sort of gunboat is also 
being built, which will be entirely of iron, having no woodwork 
whatever in its frames or sides. Its length will be 165ft.; breadth 
of beam, 36ft.; depth of hold, 13ft. Gin. It is to be propelled by 
four propeller engines. At the bow there is to be a large and 
formidable iron prow or ram, 9ft. in length.— Morning Post. 

Inon Suips.—A correspondent says :—* The condition of our iron 
ships, as from time to time they are brought under examination, is a 
subject for our gravest consideration. It was but a short time 
since we directed attention to the state of the plates of the bottom of 
her Majesty's ship Triton, now being repaired in Keyham-yard, 
which were found to be so corroded by rust from the outside as to 
render it imperatively necessary to remove a large number of them. 
We have now an instance of the presence of the same insidious 
destroyer attacking an iron vessel on the inside, while externally 
she exhibited no symptom of decay. While the labourers in this 
yard, a few days since, were scraping the bottom of her Majesty's 
steamer Princess Alice (the Admiral’s tender at this port), a month 
or two since, a tender to her Majesty’s yacht, they found that in 
some places the scrapers went through the bottom, and on further 
examination it was discovered that the damage occurred to a con- 
siderable extent immediately under her cylinders, a part of the ship 
where, if the water had rushed through at sea, there would have 
been no means of stopping it, and the ship must have gone down. 
It was providential that the evil was detected in time. The ship- 
wrights of the yard (and not boiler-makers) are employed in making 
good the defects by means of iron plates."—Devonport Independent. 
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STEAM ENGINE ECONOMY. 


Tue utmost heating power of one pound of coal is equal to the 
evaporation of about 15 1b. of water from a temperature of 212 deg. 
The quantity of heat necessary to raise the temperature of one 

und of water through one degree Fahrenheit, is termed a “ unit 
of heat,” and as the total temperature of steam is about 1,202 deg., 
or 990 deg. above the boiling point, a pound of coal is capable of im- 
parting from 14,000 to 15,000 “ units of heat.” Different substances, 
however, take up very different amounts of heat, and the quantity 
of heat which would raise the temperature of one pound of water 
through one degree would raise that of nine pounds of iron to the 
same extent. Thus if all the heat which could be derived from the 
combustion of one pound of coal were imparted to 100 1b. of water, 
the elevation of the temperature of the latter should be about 
150 deg. But the combustion of the same weight of coal in contact 
with a mass of iron weighing 900 lb. should raise its temperature 
150 deg., or that of 100 Ib. of iron by 1,350 deg. The term “ specific 
heat” is employed to express the relative capacities of bodies for 
absorbing different amounts or quantities of heat at the same tem- 
perature. Water being taken as unity, or the standard of specific 
heat, that of water is‘11, and it may be easily ascertained by experi- 
ment that one pound of iron heated to 1,200 deg., ora bright red 
heat, will raise the temperature of one pound of water (at say 55 deg.) 
by less than 130 deg. Half a pound of red hot iron may be cooled 
in a pint of water without heating the latter much above blood heat. 

In these facts we have the key to one of the most important 
sources of loss in steam engines as ordinarily worked, and they 
enable us to comprehend why high expansive working, as commonly 
carried out, has given such unsatisfactory results. Upon all our 
knowledge of the nature of steam, its expansion in a cylinder, after 
the communication from the boiler has been shut at one-third stroke, 
should afford an additional power, equal to the whole amount 
exerted up to the point of cut-off ; or, in other words, the effect of 
steam should be doubled by cutting off at one-third stroke. On the 
first admission of steam to a cold cylinder, a considerable quantity 
is condensed into water, and this is often produced to such an extent 
that, but for opening the cylinder cocks, the cylinder head would be 
knocked off. ‘Ihe cylinder and its attached parts in contact with 
the steam may weigh 1,000 lb., and may have to be raised in tem- 
perature by 2u0 deg. on the average of the whole weight of metal. 
This warming corresponds to heating 112 1b. (one-ninth of 1,000 Ib.) 
of water through 200 deg., or to the evaporation of 23 1b. of water at 
212 deg. into steam. This is about the quantity of heat ordinarily 
obtained from the combustion of 3]b. of coal, all of which, there- 
fore, may be considered as expended in warming the cylinder up to 
a point at which high pressure steam will not condense in it. 

If, now, after the cylinder had been once warmed it would retain 
its temperature, we might carry expansion to a high pitch by cutting 
off at an early point of the stroke. ‘The temperature of the cylinder, 
however, is constantly varying when the engine is running. Steam 
of 100 Ib. pressure, on its admission to the cylinder, should heat it 
to its own temperature of nearly 325 deg. When, however, this 
steam is exhausted into the air, the temperature within the cylinder 
falls to 212 deg., and if the steam be discharged into a condenser the 
temperature falls to 102 deg. Nothing is better known than that the 
expansion and consequent rarification of steam, air, and simple gases 
is attended by cooling. Now the cylinder is not heated and cooled, 
at each stroke, to the same extent as the interior space to which 
the steam is admitted. If it were, the steam engine in its pre- 
sent form would be impracticable, for, in a 14-in. cylinder and 
36-in. stroke (the cylinder weighing 1,000 lb.) about 3 1b. of 
coal would be expended at every stroke in warming it up 
from the temperature to which it was cooled by the exhaust at the 
preceding stroke. As it is, the inner surface of the cylinder is 
usually cooler than the steam at the beginning of each stroke, and 
hotter than the same steam at the end of each stroke. Mr. BE. A. 
Cowper has tried the experiment of placing a glass tube in com- 
munication with the cylinder, and at each stroke the interior of this 
tube was covered with moisture at the beginning of the stroke, while, 
although the steam was considerably expanded and consequently 
cooled by cutting off, the tube was always dry at the end of each 
stroke. A still more striking illustration of the varying temperature 
of the cylinder is afforded by some of the great Cornish pumping 
engines, to which high pressure (40 1b.) steam is admitted to only 
the upper end of a 11-ft, stroke. ‘The cylinder is, of course, bored 
cylindrically from end to end, but the top remains permanently 
hotter than the bottom, and the difference of temperature and conse- 
quent difference of expansion is so great that, while the piston 
packing is quite tight at the bottom of the stroke, it often blows 
steam at thetop. In this case the highest temperature of the steam 
at the top of the stroke is some 280 deg., but as thesteam is expanded 
eight or tenfold, the bottom of the cylinder can never be heated 
above 175 deg. (the steam being finally discharged into a condenser). 
If steam were to be admitted also at the bottom, the condensation, 
therefore, on the first upward stroke, or until the cylinder was 
warmed, would be enormous. We see, in a surface condenser, how 
instantaneously steam is condensed when in contact with acool 
metallic surface, anda steam cylinder acts, partially, as a surface 
condenser at every stroke of the piston. 

But whatever may be the rapidity with which a cooled cast iron 
surface absorbs the heat of steam, by condensing that in front to 
make room for more behind, the same cast iron does not radiate its 
heat with the same rapidity into steam or air cooler than itself. 
Thus, while both the steam and the cylinder may be at a tempera- 
ture of 300 deg. at the beginning of the stroke, the latter does not 
fall with the former toa temperature of 212 deg. or less at the end of 
the stroke. If indeed the cylinder lost 10 deg. at each stroke, there 
would be a great expenditure of fuel in keeping it up to the working 
temperature. A 4(-horse engine may work with one ton of coal for 
every ten hours run, and may make 24,000 revolutions or 48,000 
strokes in the same time. Less than one-twentieth of 1 1b. of coal, 
therefore, would be expended on each single stroke. Considering 
this amount of coal as equal to the evaporation of 4 lb. water, or to 
750 “ units of heat,” 500 of these units would be expended in raising 
the temperature of a cylinder weighing 900 lb. through only 5 deg. 
If this warming of nearly half a ton of cast iron were necessary at 
every stroke, two-thirds of all the coal burnt would be expended in 
the process. Of course, the higher the pressure of the steam at the 
beginning and the lower its pressure at the end of the stroke the 
greater the loss by cooling. A high initial and a low terminal 
pressure are necessary concomitants of high expansive working, and 
hence the greater the expansion the greater the loss by condensa- 
tion, which may indeed overbalance all the gain from expansion. 
Without this loss, the highest theoretical advantage of expansion 
would correspond to an expenditure of less than 1 Ib. of coal per 
indicated horse power per hour. It is doubtful, however, if that 
power has ever been attained with less than 21b. of coal, notwith- 
standing Professor Rankine’s famous report upon the Thetis, which 
steamer, at the time we saw her, was burning a good 2 1b of coal per 
hour for every horse power exerted. 

Now, if, without the expenditure of any additional fuel, steam 
may be superheated some 50 deg. or 100 deg. by the waste heat of 
the smoke box, the temperature of the cylinder may be main- 
tained sufficiently high, throughout the stroke, to prevent any 
condensation of steam whatever. In this way we can credit and 
readily understand the frequently alleged saving of from 30 per 
cent. to 50 per cent. of fuel by the use of superheated steam. Com- 
paratively moderate superheating will preserve the temperature of 
the cylinder, constantly and throughout the stroke, at a few degrees 
above the steam at the beginning of the stroke. No part, therefore, 
of the normal heat of the entering steam is abstracted in warming 
the cylinder, in which an elevation of 3 or 4 deg. of temperature, 
throughout its whole mass, requires an expenditure cf perhaps 
two-thirds the whole quantity of coal expended on the stroke. 
Cylinders of but little mass, or of perfectly non-conducting mate- 
rial, would of course mitigate or obviate the evil of condensation 
in the cylinder. In some English locomotives, the cylinders are 


cored out all around the bore, which is formed of gin. steel, 





shrunk in, and weighing less than 751b. The quantity of heat 
which such a small mass of metal could take up or radiate would 
be small, under ordinary circumstances, in comparison to the power 
exerted by the steam contained within it. By surrounding a very 
thin, say jin. cylinder of steel, with steam of the working pressure, 
it would be amply strong, and it would not probably absorb one- 
quarter of the heat now taken up by our massive cylinders. If, 
too, a nearly non-conducting material could be adopted (and, we 
believe, upon any attempt to introduce such a material, one might 
be found suitable for the purpose), the condensation of steam in the 
cylinder would be obviated anda much higher than the present 
degree of expansive working might be ey adopted. As it is, 
cutting off earlier than at one-third of the stroke does not afford 
advantages in practice at all commensurate with those deducible 
from theory. 





SAFETY VALVES. 

Tue pressure on the safety valve depends on its size and on the 
strength of the steam. Thediameter of a valve, from which its area is to 
be obtained, is taken as that of the internal bore of the seat to which it 
fits, for that is the diameter on which the steam really acts when the 
valve is “home ” to its seat. With this diameter the engineman, if 
not practised at figures, will best find the area, or the surface upon 
which the steam acts, by looking ina table of circles, in any con- 
venient text book, and there are dozens of such books. A 2-in. 
valve has 3°14 square inches of area, but a 4-in. valve has 12-57 
square inches, or four times the area of a valve of half the diameter. 
A 2}-in. valve, a common size, has 4°91 square inches area, a 5-in. 
valve having four times the area, or 19°64 square inches. A 23-in. 
valve has 5°94 square inches ; a 3-in. valve, 7°07; and a 3}-in. valve, 
9°62 square inches. We have known men to wonder why a valve 
of given diameter should have four times the area of another of half 
the diameter. It is, of course, plain enough that a square 4-in. on 
a side has four times the area of one only 2in. on a side. By 
setting four 2in. squares together, the result will be one of but 4in. 
on aside. Now, the area of any circle always bears a fixed propor- 
tion to that of the square which will just enclose it. That proportion 
is 7,854 ten thousandtus, or -7854 of the area of the circumscribed 
square (as a square touching an enclosed circle at four points is 
called). Hence the circle which may be just inscribed within a 
4-in. square will be -7854 of 16 square inches or 12°57 square 
inches, while that which may be inscribed within a 2-in. square will 
be but ‘7854 of 4 square inches, or 3°14 square inches, and 3°14 are 
but one-fourth of 12°57. Now the strength with which the steam 
presses upward ona safety valve is of course the same as the weight 
required to hold it down. A valve 2Zin. in diameter and having, 
therefore, an area of 6} square inches, will be pressed upward, when 
the steam is at 1001b. to the inch, with a pressure of 6501b. The 
effect of the spring balance and lever must be to hold down the 
valve with the same force, else the steam will blow off. As, how- 
ever, no spring balances for locomotive use are made of a strength 
of 650 1b. (the upward pressure on large valves is often more than 
one ton), the purchase of a lever has to be obtained. If the joint 
ov which the lever moves is made 3in. from the centre of the valve, 
and if the whole length of the lever be 36in., the purchase is as 
12 to 1, and 100 1b. weight on the end of the lever, or the pull of a 
spring balance to that amount, should balance 1,2001b. upward 
pressure on the valve. There is a point on which engineers are 
sometimes in doubt as to the lever. Are we, they say, to measure 
its length from the spring balance to the valve or its whole length 
from the balance to the joint? The whole length is to be taken. 
The joint is the fulerum. This may be seen in a moment by 
regarding a shorter lever of the same kind. If the distance from 
the balance to the valve were only the same as that from the valve 
to the joint, there would be an evident gain—a gain of 2 to 1, but 
if the valve were taken as the fulcrum the two ends of the lever 
would be of the same length, and there would be no additional pur- 
chase gained. 

The most important thing to be considered, apart from the propor- 
tion of length, in relation to the lever, is its own weight. It acts 
powerfully by itself, and without the spring balance, to hold down 
the valve. It acts, too, with much greater pressure than its own 
actual weight, when weighed, as a piece of iron, simply on a scale. 
We have known an eminent master mechanic to disconnect the lever 
from the joint and weigh it on a platform scale, taking the result 
(some 10]b. or so) as the weight by which the lever acted on the 
valve. By connecting the lever to its joint and allowing it to bear 
upon and overhang the valve, it would have been found that from 
50 Ib. to 100 lb. were required, at the valve, to force or lift the lever 
or spring balance up. ‘The pen with which we write weighs hardly 
40z., but if we hold one end of the holder between our fingers and 
lift it by applying a finger of the other hand close up to where we 
are holding it, the resistance is at least 1b. So with the safety valve 
lever. Its weight is to be taken when it is attached to its joint. 
Disconnect the lower end of the spring balance, leaving it to hang 
freely from the end of the lever. Then with a stout spring balance, 
or a pair of steel yards, hook on to the lever exactly at the centre of 
the stud through which it presses upon the valve. The dead lift 
will be the pressure with which the lever and balance act on the 
valve. 

To apply this to an actual case. The valve is 3}in. in diameter, 
the whole length of the lever 36in., the distance from the fulcrum 
or joint to the valve 3in., the weight of the lever and balance, 
obtained as we have explained, 1201b. What must be the strain on 
the spring balance to represent 100 1b. per square inch on the valve ? 
The area of a 3}-in. valve is 9°62 square inches, and the upward 
pressure at 100 1b. per square inch is (9°62 multiplied by 100) 962 Ib. 
Of this upward pressure the lever and valve overcome 120 lb. by 
their own weight. Deducting this from the whole pressure on the 
valve, we have 842 1b. to be overcome Ly the tension of the balance. 
Divide 842 by 36, the whole length of the lever in inches (the 
quotient is 23:4 nearly), and multiply the quotient by 3, the length 
from the oint to the valve. The result is 7-2, or say 701b., the 
strain on the spring balance corresponding to 100 1b. per square 
inch on the valve. If, now, the strain on the balance had been 
already known, and it was desired to ascertain the pressure on the 
valve, the same process must be ‘exactly reversed. Suppose 
the pull on the balance (to draw its pointer to where the steam 
will not blow off) to have been weighed with another balance, 
or with a pair of steel-yards, and to have been found to be 
801b. Let the lever be 34in. long, from the ceutre of the spring 
balance stud to the centre of the joint, and 24in. from the joint to the 
valve. Let the latter be 3in. in diameter, and the weight of the 
lever and balance, acting on the valve, be 112]b., what is the 
pressure per square inch on the valve? The pull on the balance 
being 80 Ib., multiply it by 34in., the whole length of the lever, and 
divide the product, 2,720, by 2}, the distance from the valve to the 
joint. The quotient is 1,088, the downward pressure obtained at 
the valve by 80 1b. on the end of the lever. ‘To this must be added 
1121b., the weight, or rather the pressure, of the lever and balance 
on the valve. The sum is 1,2001b. and as this is so much down- 
ward pressure on the valve, there must be as much upward pressure 
of steam before it can blow off. Asa 3-in. valve has 7-07 square 
inches of area, this is, say, 170 Ib. per square inch. 





Amoy Docks.—These docks are now really ready for work under 
the good management of the newly-appointed manager, Captain 
John Cass, late of the Caduceus. The dock is substantially built of 
granite, is fitted with caisson gate, steam pumps, and transporting 
buoys, and the premises include extensive carpenters’ and smiths’ 
workshops, sail lofts, mast sheds, boat houses, and dry storehouses 
for stowage of the equipment of vessels under repair. There is also 
a wharf with 18ft. water on spring tides, fitted with masting shears. 
The following are the dimensions of the docks, by which it will be 
seen that ships of 300ft. in length can be docked :— Length of dock 
at coping, 316ft.; on floor, 304ft.; depth from coping to sill, 20ft. ; 
depth of water at entrance on spring tides, 18}ft.; on floor, 19}ft. ; 
length of caisson on deck, 64ft.; on floor, 54ft.; width of the dock at 
the entrance gates, 60ft.; on floor, 34ft., rise and fall, 17ft. to 18ft. 





STEAM BOILER EXPLOSIONS. 


Mr. Manarn has presented a note to the French Academy of 
Sciences under the title of * The Probable Cause of those Explosions 
of Steam Boilers called Fulminating,” and the substance of which 
is as follows:—It results from the admirable experiments of M. 
Dufour, that the temperature of water may, under certain circum- 
stances, be brought to 178 deg. cent. (352-5 deg. Fah.), without the pro- 
duction of boiling. These circumstances are the insulation fromcontact 
with the vessel and insulation from contact with the air. Ebullition 
is produced by contact with a solid, that is, by the disturbance of 
the molecular equilibrium, and there is then a sudden evolution of 
steam. Nevertheless, every solid contact is not equally efficient in 
producing this change of state, and it results from the experiments 
of M. Dufour that isolation from contact with the vessel is not 
absolutely necessary for the production of the phenomenon. What 
appears to be indispensable is that the water shall be deprived of air, 
that the operation shall be carried on slowly, and that the heated 
mass shall be withdrawn from external disturbing causes. Havin, 
explained these preliminaries, let us see how the explosions calle 
“ fulminating ” are to be explained. 

These explosions take place only when the machin has been for 
a greater or less time at rest, and generally at the monent when they 
are about to resume the movement of the machine; and the boiler 
by its complete quietness gives no indication of the event. It is 
enough to open the throttle-valve, or one of the gauge-cocks, or the 
door of the furnace or ash-pit, or, in fact, any disturbance of the 
unstable equilibrium which has been established, to decide the 
catastrophe. It has also been remarked that, before the explosion, 
the pressure in the boiler is rather low than high. What, then, has 
taken place ? 

When the machine was stopped the pumps were also stopped ; 
the furnace and ash-pit doors were closed, as were all the escapes 
for steam or water. The ebullition continued, the safety-valve acted, 
and the water which had recently been pumped in was purged from 
air. Then, when the activity of the fire had fallen sufficiently, the 
valve fell into its seat, and the apparatus assumed a state of repose. 
If the atmosphere was calm, the draught null, and the escapes of 
water and steam hermetically closed, the apparatus (allow me to use 
the figure) has gone to sleep, and the molecules of water being at 
rest, the temperature has gradually been raised to a point notably 
above that of evaporation under the existing pressure. As the water 
produces no steam, that pressure may be and may keep below that 
necessary for the action of the safety-valve. Things being in this 
condition, let any cause whatever disturb the equilibrium of the 
molecules, and all the heat stored up in the liquid mass is instantly 
employed in producing an enormous volume of steam, while the 
mass of water not evaporated falls to the temperature corresponding 
to its pressure. 

Figures will e.sily account for the violence of the explosion which 
takes place. Let «s suppose, in fact, that the pressure in the boiler, 
before the explosion, was four atmospheres, and that the tempera- 
ture, in the quiescent state of the water, was only 170 deg. cent, 
(338 deg. Fah.) <As a' four atmospheres the temperature of the 
water and steam is 145 deg. cent. (298 deg. Fah.), each kilogramme 
of water in the boiler contains twenty-five units of heat above its 
normal quantity. Therefore, the moment this heat was liberated, 
it must have converted into steam 
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or nearly ,),th of a kilogramme of water; 





bub. + Ue X ldo — Md 
that is about ,,th of the mass of water in the boiler was suddenly 
converted into steam. 





Brunew’s Misnars.—Although Brunel died at the comparatively 
“arly age of fifty-three, it is even matter of surprise that he lived 
so long. He had more perilous escapes from violent death than fall 
to the lot of most men. We have seen that at the outset of his 
career, When acting as assistant-engineer to his father in the Thames 
Tunnel, he had two narrow escapes from drowning by the river 
suddenly bursting in upon the works. Some time alter, when 
inspecting the shafts of the railway tunnel under Box Hill, he was 
one day riding a shaggy pony at a rapid pace down the hill, when 
the animal stumbled and fell, pitching the engineer on his head 
with great violence: he was taken up for dead, but eventually 
recovered. When the Great Western line was finished and at 
work, he used frequently to ride upon the engine with the driver, 
and occasionally he drove it himself. One day, when passing 
through the Box Tunnel upon the engine at considerable speed, 
srunel thought he discerned between him and the light some object 
standing on the same line of road along which his engine was 
travelling. | He instantly turned on the full steam and dashed 
at the object, which was driven into a thousand pieces. It 
afterwards turned out to be a contractor's truck which had broken 
loose from a ballast-train on its way through the tunnel. Another 
narrow escape which he had was on board the Great Western 
steam-ship, where he fell down a hatchway into the hold, and was 
nearly killed. But the most extraordinary accident which befel him 
was that which occurred while one day playing with his children. 
Like his father Sir Marc, he was fond of astonishing them with 
sleight-of-hand tricks, in which he displayed considerable dexterity ; 
and the feat which he proposed to them on this occasion was the 
passing of a half-sovereign through his mouth out at his ear, Un- 
fortunately, he swallowed the coin, which dropped into his windpipe. 
The accident occurred on the 3rd of April, 1813, and it was followed 
by frequent fits of coughing, and occasional uneasiness in the right 
side of the chest; but so slight was the disturbance of breathing 
that it was for some time doubted whether the coin had really fallen 
into the windpipe. After the lapse of fifteen days, Sir B. Brodie 
met Mr. Key in consultation, and they concurred iu the opinion that 
most probably the half-sovereign was lodged at the bottom of the 
right bronchus, ‘The day after, Mr. Brunel placed himself in a prone 
position on his face upon some chairs, and, bending his head and 
neck downwards, he distinctly felt the coin drop towards the glottis. 
A violent cough ensued, and on resuming the erect posture he felt 
as if the object again moved downwards into the chest. Here was 
an engineering difliculty, the like of which Ir. Brunel had never 
before encountered. The mischief was purely mechanical ; a foreign 
body had gone into his breathing apparatus, and must be removed, 
if at all, by some mechanical expedient. Mr. Brunel was, however, 
equal to the oceasion, He had an apparatus constructed, consisting 
of a platform which moved upon a hinge in the centre. Upon this 
he had himself strapped, and his body was then inverted in order 
that the coin might drop downward by its own weight, and so be 
expelled. At the first experiment the coin again slipped towards 
the glottis, but it caused such an alarming fit of convulsive coughing 
and appearance of choking that danger was apprehended, and the 
experiment was discontinued, Two days after, on the 2th, the 
operation of tracheotomy was performed by Sir Benjamin Brodie, 
assisted by Mr. Key, with the intention of extracting the 
coin by the forceps, if possible. Two attempts to do so were 
made without snecess. The introduction of the foreeps into 
the windpipe on the second occasion was attended with so excessive 
a degree of irritation, that it was felt the experiment could not be 
continued without imminent danger to life. The incision in the 
windpipe was, however, kept open, by means of a quill or tube, 
until the 13th of May, by which time Mr. Brunel’s strength had 
sufficiently recovered to enable the original experiment to be 
repeated. He was again strapped to his apparatus; his body was 
inverted; his back was struck gently; and he distinctly felt the 
coin quit its place on the right side of his chest. The opening in 
the windpipe allowed him to breathe while the throat was stopped 
by the coin, and it thus had the effect of preventing the spasmodic 
action of the glottis. After a few coughs the coin dropped into his 
mouth. Mr. Brunel used afterwards to say that the moment when he 
heard the gold piece strike against his upper front teeth, was, perhaps, 
the most exquisite in his whole life. ‘he half-sovereign had been 
in his windpipe for not less than six weeks.—“The Brunels,” in the 
Quarterly Renew. 
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HETHERINGTON, WEBB, AND CRAIG’S’ IM- 
PROVEMENTS IN SPINNING AND DOUBLING 
COTTON, &c. 


Tus invention, by John Hetherington, of Manchester, and others, 
relates, firstly, to the spindles of spinning and doubling machines 
which have no top bearings, and consists in forming the top of the 
spindle as a screw for the purpose of holding and conducting the 
thread to the flyer as a matter of construction. The screw is made 
as a separate piece and adapted to the spindle. This improvement 
is shown at Figs. 1 and 2, in which the spindle is at a, and the flyer 
at b; within the top end of the spindle is formed a screwed recess, 
to which is adapted a piece d having a spiral part ¢ at the top, which 
spiral part serves as a guide for the thread (shown by the dotted 
line), and owing to its form the said thread is really placed therein 
when the attendant has to piece up. 

Secondly, the invention consists in the application of a flexible 
bush to the copping rail. The elasticity may be agimed by metal or 
other substances, but the method the patentees prefer is to apply a strip 
or bush of leather to the copping rail which, while it is sufficiently 
small to afford steadiness to the spindle, is elastic enough to admit 
of alittle play, and so prevent a bindingaction. This improvement 


is shown at Figs. 3 and 4, in which a is the copping rail, and b a 
bush of leather attached thereto, and formed with a hole through 
which the spindle c passes. 
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Thirdly, the invention consists in the employment of a tube 
fixed to the bolster rail for the purpose of supporting the spindle, 
and which tube is traversed by the copping rail. This part 
of the invention is shown at Fig. 5, in which a is the 
bolster rail carrying a tube 6, which is consequently stationary. 
Through this tube the spindle ¢ passes, and it is therefore in that 
manner supported. The bearing may be throughout the length, but, 
as shown, the tube is bushed at its upper end d. Thecopping rail 
is at e formed with an aperture, through which the tube 6 passes. 

Fourthly, the invention relates to a method of throwing the 
wheels of spinning and doubling spindles out of gear. For this 
purpose the wheels are so adapted that they may be lifted or 
depressed the one from the other, the former method being preferred. 
This part of the invention is shown at Figs. 6 and 7, in which a is 
a line shaft for driving the spindles by means of wheels 6, taking 
into pinions c, upon the spindles d. ‘lhe spindles e are embraced 
by forks e, situate beneath bosses / formed on the spindles, and rest- 
ing upon a barg. These forks turn upon centres at A, and are 
extended so as to afford levers i. When it is desired to arrest the 
motion of any spindle of the series the attendant places a foot upon 
the respective lever i, and thus raises the said spindle, and elevates 
the pinion ¢ out of gear with the wheel b. 


Rauway Roiuwa Stock.—A company has been projected for the 
supply of railway rolling stock in Ireland. The operations of the 
company will be commenced in Dublin. The prospectus observes :— 
“ English enterprise has of late years opened up no channel for 
financial investment at once so safe, legitimate, and profitable as 
rolling stock companies, or, as they are commonly termed, wagon 
companies. ‘The best indication of this, and of the opinion still 
entertained by capitalists of schemes of this character, is shown by 
the fact that the shares of all the leading companies are at premiums 
ranging from 35 to 100 per cent., and that the minimum dividend, 
after setting aside very large reserve funds, has never sunk below 9 
per cent. The Gloucester Wagon Company, which is the most 
recent, has paid ten per cent. dividend in its first year. Its £10 
shares are now worth nearly £14, and it has a reserve fund of nearly 
£4,000.” 

True New Coat Mixe Act.—This measure has passed the House 
of Lords, and it is now compulsory for every coal working to have 
two means of egress. Nearly three years are allowed for mines at 
present in work to comply with these provisions, and a clause is 
inserted to enable this time to be extended and to admit of all 
necessary exploratory operations. In order, furthei, to prevent 
unnecessary inconvenience to the coalowner, it has been provided 
that where the seam of coal is nearly worked out, and the coal- 
owner is of opinion that the value of the coal to be raised would not 
justify the outlay, the question may be referred to arbitration; so 
that it will be at once seen that no unnecessary pressure has been 
applied. As there will, of course, occur some instances of obstinacy, 
the bill provides for them by authorising the inspector for the 
district to obtain an injunttion from a superior court to stop a mine 
where the provisions of the act are not complied with. 

Graxp Trunk Ramway or Canapa.—The report of Mr. Watkin 
has just been issued by the London directors of thiscompany. He 
submits whether it is discreet, until the conclusion of the civil war in 
America justifies the making—which at present is impossible—of 
reliable calculations as to the business of the future, to remit more 
money to Canada for any railway purpose or railway project what- 
ever; and whether it is desirable still further to countenance that 
dependence upon a constant outlay of new capital which has 
paralysed the energy and reduced the spirit of contrivance of the 
company’s staff. Mr, Watkin suggests that in case more cars should 
be required for an increase of traffic on the railway, that those 
engaged in mercantile and other operations should provide their 
own stock, the company encouraging this system by making a 
liberal allowance to the car-owner. There appears now to bea 
reasonable probability that the extension of the railway from 
Riviere du Loup to Halifax will be constructed out of moneys raised 
by the provinces, under the guarantee of their bonds by the home 
Government. 


JOY’S 


Tuts invention, by David Joy, of 
Leeds and Middlesbro’, has for its 
object improvements in self-acting 
hammers, whereby the dead blow 
is obtained such as is given by the 
hand gear hammer, as well as the 
usual self-acting blow, both being 
given independently of the con- 
tinued manipulation of the atten- 
dant. At the same time, the whole 
of the gearing—mostly complicated 
inself-acting hammers—is dispensed 
with, and the machine simplified, 
even beyond the hand gear hammer. 

This is accomplished by having 
the valve, which is a cylindrical 
balanced valve, wholly free in the 
valve chest, and moved without any 
mechanical attachment by the pres- 
sure of the steam direct upon it, the 
steam for this purpose being ad- 
mitted from the cylinder by the 
pistgn in its stroke up or down, 
passing over and uncovering small 
ports communicating with the top 
and bottom of the valve chest; and 
these ports are placed at various 
distances up the side of the cylinder, 
aud that port is opened which 
corresponds with the length or 
force of the blow required, or one 
portis made to suffice, and is opened 
or choked to produce the same effect 

Fig. 1 is an outside view of the 
hammer, where a is the steam pipe, 
b the exhaust, ¢ the handle to the 
cock turning steam on, d is the 
handle for regulating the length of 
the stroke, and e is the handle for 
regulating the force of the blow. 

In Fig. 2 a longitudinal section 
is given, a little to one side of the 
centre line, cutting through the 
channels admitting steam from the 
cylinder to the valve chest for 
moving the valve; the ordinary 
steam ports are dotted in. a is again the steam pipe, 6 the exhaust; 
the valve / is an ordinary cylindrical balanced valve with two extra 
pistons g, g, cast on it. These are operated upon by the steam in 
raising or depressing the valve; 4 is achannel in which slides a 
block ¢ filling it, and worked up or down by the toothed wheel &, 
which is on the spindle of the handle d; J, J, /, are the small ports in 
the side of the cylinder, the top one of which cannot be closed by 
the block i; » is the port communicating from the top of the 
cylinder to the top of the valve chest; this port is opened or 
choked by the cock 0, worked by the hand lever e; p is the 
piston. 

It will be seen that accordingly as the top or bottom of the small 
mg 1, 1, 1, is opened the valve will be operated upon early or late 

y the steam lifting the hammer, and hence a long or a short blow 
will be given. Also if the cock o is opened, or partially closed, the 
valve will be immediately forced down after the hammer piston has 
passed the port n, or it will be retarded in its fall, thus giving either 
the light steam cushioned blow or the dead blow at the option of the 
attendant. If the cock o is entirely closed, the valve will remain 
suspended, thus retaining the full force of the steam on the top of 
the hammer piston. 

This arrangement of valve is suitable for, and is applied to, 
other purposes requiring a reciprocating motion, such as sawing. 














THE LIABILITY FOR BOILER EXPLOSIONS. 


Tue Solicitors’ Journal, in reviewing a case lately tried at Guild- 
hall, that of Milliken v. the London and North Western Railway 
Company, says :--Mr. M. Chambers, in reply for the plaintiff, read a 
passage from Bourne's treatise on the Steam Engine, one of the 
ablest works written on the subject. At p. 208 he says “all boilers 
should be proved when new to twice or three times the pressure 
they are intended to bear, and they should be proved occasionally 
by the hand pump when in use to detect any weakness which 
corrosion may have occasioned.” And from Mr. Fairbairn’s work, 
p- 80, he read—“ Boilers and artillery are equally exposed to 
| fracture, and it appears to me of little moment whether the one is 
burst by the discharge of gunpowder or the other by the elastic 
force of steam. Taking into consideration all the circumstances 
connected with the bursting of boilers and the bursting of guns, and 
looking at the active competition which exists and is likely to be 
extended, in manufactures, railway traffic, and steam navigation, 
rendering it every day more desirable to reduce the cost by an 
extended use of steam at a much higher pressure, it surely 
becomes a desideratum to secure the public safety by 
the introduction of some general acknowledged system of 
construction that will bear the test of experience and involve a 
maximum power of resistance. The most elaborate disquisitions 
have been given by the most distinguished men of all ages, since 
the invention of gunpowder, to discover the strength and form of 
guns of every description. Surely boilers are equally, if not more im- 
— as the sacrifice of human life from accident appears to me to 

> much greater in the one case than in the other. It would be a 
matter of paramount importance to the public, if men, combining 
the greatest practical skill with the; highest scientitic attainments, 
would direct their attention to the subject, and give to the public 
such security in the construction of boilers as to insure them capable 
of bearing, under the most unfavourable circumstances, at least six 
times their working pressure.” 

The company urged in their defence that the hydraulic test was 
never resorted to by any of the great companies. If so, the matter 
becomes of extreme importance when it is known that great com- 
panies may allow their boilers to remain unexamined for six years, 
and may refuse to use the hydraulic pump. The defence set up can 
hardly hold good in the face of numerous authorities, and the well 
settled doctrine of courts of law applicable to the subject. Railway 
companies are obliged to do all that science and prudence can sug- 
gest for the safety of their passengers, and if they neglect doing so 
they are liable. Common knowledge tells us the hydraulic test is a 
proper, safe, and good one; and common sense teaches us that all 
available means within the power of man should be employed in 
protecting the lives of the public. 

The general rule laid down by courts of law on this sul ject is in 
perfect unison with public feeling. Railway companies are not liable 
or “ unavoidable accidents.” To hold otherwise would be opposed 
alike to the legal and popular sense of justice. But both good law 
and sound reason require that not only reasonable, but astute care- 
| fulness, should be exhibited by railway companies for the protection 
| of the lives of their passengers. In discussing the question raised 
| in the above named case, of course it was not attempted expressly to 
| impeach this well-settled doctrine of English law. Professedly the 
| defendants accepted itin its integrity, but struggled to show that 
! the facts of the case did not bring the company within the operation 
| of the rule. Practically, the question of fact and of science is 
| also undisputed; for the company, and the scientific witnesses 





| which it called, could not and did not attempt to deny that safety 
| almost absolute might be attained agajnst such an accident as that 
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which befell the unhappy plaintiff in this case. All that would be 
required to insure this desideratum would be stronger boilers and 
a more frequent examination of them. This is merely a question of 
expense as against the risk of human life, and under these circum- 
stances we have some difficulty in understanding upon what prin- 
ciple the company can seek to deny its liability in respect of any 
accident caused by its neglect of such obviously proper precautions 
as those we have mentioned. It appears to us that any doubt that 
may have been raised by the proceedings in this case as to the 
liability of railway companies under such circumstances should be 
removed by a legislative enactment. 

It is neither just nor reasonable that whenever such an accident 
occurs the injured person should be left for his solatium to the 
doubtful application of an abstract rule of law, and te the uncertain 
verdict of the jury, which can hardly fail to be unduly influenced 
by the great array of scientific witnesses which are always at the 
beck of a powerful company. ‘Therefore, for the various reasons 
we have suggested the matter is one peculiarly within the province 
of legislation rather than that of jurisprudence. 

The President of the Board of Trade and not a Baron of the Ex- 
chequer ought to be practically the judge in such a cause. In other 
words, when science has pronounced what are the requirements for 
safety in the construction and inspection of locomotives—what 
should be their original strength, what the test of working condition, 
and how often it should be applied—the Board of Trade should be 
empowered to prescribe such rules for the government of railway 
companies, and the breach of any one of these rules ought to be of 
itself conclusive of the question of neglect. 

The Morning Post also says, with reference to the same case:— 
“A host of witnesses were called to prove that the company 
were not to blame for employing an engine which was not only out 
of repair, but, if we are to believe Captain Tyler, who had no in- 
terest in the matter, was in a positively dangerous state. Every one 
who has had any experience of courts of justice knows that what 
is called scientific evidence is of the most unsatisfactory aud con- 
flicting kind. The result, indeed, very often is that, although 
skilled witnesses upon both sides may state their opinions with 
perfect honesty, both court and jury by tacit consent set aside their 
evidence altogether. In the present instance Mr. Baron Martin left 
it tothe jury to say whether the accident was unavoidable, or 
whether it arose from the negligence of the company. In the latter 
case only the plaintiff would be entitled to a verdict with such 
damages as they, taking into account the nature of the injury he 
had sustained, should think fit to award. The result was that the 
jury could not agree as to whether or not the company were to blame 
in the matter, and they were discharged without delivering a verdict. 

“ Our readers will agree with us in thinking that, so far as the pub- 
lic are concerned, this result is highly unsatisfactory. It is impos- 
sible to maintain that the company were blameless in the matter ; 
and unless that were the case, they were liable, according to Mr. 
Baron Martin, for the damage done. Had the engine boiler been in 
a sound state no accident would have taken place ; and it was clearly 
the duty of the company to have their machinery in proper repair. 
Some of the jury, however, appear to have been of a coutrary 
opinion, and consequently the plaintiff has sustained an injury 
which has ran we understand, in paralysis, and which has 
saddled him besides with a heavy amount of law expenses. That 
he should suffer thus severely, both in person and in pocket, through 
no fault of his own, and that he should now be practically without 
a remedy, are circumstances which reflect but smal] credit on the 
administration of the law in this country. 

“In other countries, at least on the Continent, we believe that 
railway engines and engine boilers are periodically inspected and 
tested by Government officers. Had this been the case here, no 
such accident as we have described could have taken place. It 
becomes, therefore, a matter for consideration whether a system of 
supervision similar to that which prevails elsewhere should not be 
established in this country. Our steam boats are periodically 
inspected by officers of the Board of 'T'rade—why should not the 
system be extended to our locomotives on land? It is clear that the 
law as it now stands is insufficient to protect the public against the 
negligence or the parsimony of railway companies. The case we 
have just cited, Milliken v. the North-Western Railway is decisive 
upon this point. The sooner, therefore, the Legislature takes the 
matter in hand the better.” 
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Hypracuc Test ror Bomwers.—In Tue Exorveer of the 11th 
instant we inadvertently described a boiler, which exploded a few 
years ago at Messrs. Sharp, Stewart, and Co.'s works, as having 
been made of Lowmoor iron. We corrected our error last week in 
a notice in our correspondence column, but we now wish to make 
the correction more prominently, inasmuch as we find that, in Mr. 
Kirkaldy’s new work on the strength of iron, our article on the 
hydraulictest has been copied entire. We sincerely regret the error; 
but hardly —— that it can now seriously affect the excellent 
reputation of Lowmoor iron. 
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SIMPSON’S BORING APPARATUS. 








Tuis invention, by George Simpson, of Glasgow, comprises various 
improvements in boring apparatus such as is used for mining 
purposes, 

The first part of the invention relates to the lifting and lowering 
of the boring rods, and consists in using a frame or scaffolding 
represented in elevation in Fig. 1 and in plan in Fig 2, erected over 
the bore upon the surface, and provided at its top, according to one 
modification, with a series of pulleys A, over which ropes or chains | 
B are passed, having attached at their outer ends a series of diffe- | 
rently sized counterweights C, C!. When the boring rods (D) are | 
entirely in the bore, the counterweights C in use are at the top o 
the frame with their ropes or chains b hanging down inside ready 
for attachment to the rods. In proceeding to liit the rods the 
rope or chain of the heaviest counterweight (which may be 
made up of several separate pieces) is first attached to the 
rods, and being proportioned so as to about balance the weight | 
of the rods, they are lifted by a comparatively slight | 
exertion as far out of the bore as the frame will permit. Within 
reasonable and convenient limits the higher the frame is made the 
better; but the rods should be made to disconnect with facility in 
lengths corresponding to the height of the frame. The frame is 
represented in Fig. 1 as 60ft. high, and the rods being made in 
lengths of 12ft., a length or stage comprising five such lengths can 
be lifted at once, and it is thus only requisite to disconnect every 
fifth joint. ‘The rods being lifted one stage they are disjointed by 
unscrewing, or, as it is technically termed, are “cut” a little above 
the surface of the bore, and being suspended to the frame a little 
clear of the ground, the rope or chain of the second counterweight | 
is attached to the next length of rods, aud the rods are lifted a | 
second stage, and so on until all the rods are lifted; the cowuter- | 
weights applied at each stage being in succession reduced in amount 
to the extent of the weight of each stage or set of lengths brought to 
the surface and disconnected, so as to about balance the rods still 
remaining in the bore at each respective stage. In lowering the 
rods into the bore again the reverse operation is performed, the 
counterweights being used in the reverse order to continually 
balance the increasing weight of rods, and being raised by the 
lowering of the latter are held in readiness for again raising the 
rods by fixing the other ends of the ropes or chains on hooks or 
catches when disconnected from the rods. For the purpose of guid- 
ing the counterweights in their descent and ascent bars are fixed 
to the side of the frame, but to avoid indistinctness these are not 
shown in the Fig. The hoisting of the rods is effected by means 
of a separate rope or chain E passing over a pulley F at the top of 
the frame to a winch, and this rope or chain is made to take hold of 
the rods by means of a self-acting gibble, such as is shown in Fig. 3, 
which, when the stage of rods is securely suspended in its elevated 
position, frees itself on the winch being reversed, and is lowered to 
take hold of the next stage of rods. ‘The winch may be worked by 
manual or steam power. 

In this improved arrangement for raising the rods and lowering 
there is saved, in the first place, the time and labour ordinarily ex- 
pended in lowering the rods down upon the ground and raising 
them up again to return them to the bore; and the use of the 
counterweights also saves the power ordinarily expended in lifting 
the dead weight of the rods, there remaining merely the friction to 
be overcome. More or less of these advantages may be availed of 
according to circumstances ; thus, in some cases, the counterweights 
may be dispensed with, or the frame may be made high enough to 
suspend only two lengths, or it may be only one length of the rods. 

In one modification a single endless rope or chain may be substi- 














| communicating with the bottom of the cylinder G, and the other 





tuted for the several weighted ropes or chains, such endless chain 
being worked by a portable engine or otherwise, aud being contrived 
so that each length or stage of rods may in succession be attached 
to it both in raising and lowering whilst provision is made for sus- 
pending the separate lengths or stages of rods upon the frame 
they are severally raised. 
The second part of the invention relates to apparatus for impart | 
ing the reciprocating action to the boring rods, which apparatus is | 
also arranged to be used otherwise in connection with the boring 
operations. This apparatus comprises a portable steam boiler, by 
preference mounted on wheels, and, according to one modification, 
having in connection with it and carried by an overhanging 
bracket, standard, or part of the carriage, a steam cylinder and 
piston, the rod of which can be coupled or connected to the boring | 
rods directly, that is to say, without the intervention of toothed or | 
other gearing involving the intermittent action of heavy revolving 
masses. Valvular mechanism is applied to the cylinder such as is | 
in use upon steam hammers, and capable of adjustment to give the 
various degrees and kinds of stroke to the boring rods that the ope- | 
ration may require. } 
_Fig.4, is a side elevation of amodification of the improved combined 
direct steam boring engine and steam winch, and Fig. 5 is a section | 
of the boring cylinder G, while Fig. 6 is a plan of the winch details. | 


a3/of the bore and insure the thorough cleaning out thereof by the 
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HUSBAND’S IMPROVED WATER SAFETY 
VALVE. 

Enatnes for pumping or forcing water are frequently subjected to 
great danger C reason of their load being pov & withdrawn, 
either on account of the bursting of pipes or breaking of their joints, 
or other causes, the consequence of which is that the working parts 
of the engine and pwnp, being unexpectedly relieved from the 
opposing pressure of water on the plunger, acquire a velocity of 
motion sufficient to cause serious damage and destruction to the 
entire machinery. Now this invention, by William Husband, of 
Hayle, Cornwall, has for its object a means whereby, in the event of 
the aforesaid accidental removal! of the load from the engine, another 
load is substituted which controls the speed of the engine, and pre- 
vents the results mentioned. 

Ata short distance from the engine and to the pipe leading there- 
from to the main along which the water is to be ney an elbow 
joint a is to be bolted, on the upper part of which, by means of 
suitable flanges and bolts, a bed 4 wel 6 is fixed, on which four 
standards & are secured at equal distances apart, their upper ex- 
tremities being firmly fixed in position by means of a cross head ¢, 
which is provided with a slot in the centre, in order to allow of 
the vertical movement of the guide rod of a plunger p, which 
passes down between the standards and through a stuffing box e 
on the bed plate into the upper portion of the elbow joint, 
around the interior of which, on a level with the upper portion 
of the pipe from the engine, the stationary parts of the valve f, f, 
are fixed, consisting of vertical arms or plates, on the top of which 
a circular ring or plate /' is secured, having its opening situated 
directly beneath the plunger or pole p, which is made so that it 
may, when desired, fit thereon and form a water-tight joint. Above 
this circular plate, or what may be termed the bed on which the 
plunger or pole descends, and bolted or otherwise secured to the 
sides of the plunger, are four or six arms g, of a curved form, which 
extend outwards and downwards beyond the plate, in order to be 
attached to the vertical slides of the valve, which are thus opened 
and closed simultaneously with the valve which the area of the 
lower surface of the pole forms with the circular plate, which latter 
is to be furnished with arms, brackets, or other supports /, /, ex- 
tending from its lower surface near the opening to the edge of the 
pipe, or to the lower portiun of the fixed vertical slide valves. 














The boring cylinder G is mounted on one end of a wheeled carriage 
H, the winch I, being mounted at the other end, whilst the steam 
boiler J, is situated in the middle, A steam pipe K is formed with 
two branches, provided with regular cocks or valves, one branch L 


M, with a valve box N, communicating with the top of the cylinder 
G, and with the exhaust pipe P. There is in the valve box N a 
small piston valve x, the rod of which is attached to a weighted 
lever Q, and the raising of this valve causes the steam to enter the 
top of the cylinder, while the lowering of it causes the steam to 
escape. The piston rod R works through both top and bottom 
stuffing boxes, and has attached to it by arms a parallel rod r, 
upon which there are two stop pins capable of adjustment to 
operate on the valve lever Q, as may be required. The top of 
the piston rod KR is jointed to a light lever ‘I’, which lies imme- 
diately above the bore, and has its other end jointed to a radius bar 
orlever U. The boring rods when in action are suspended from 
the lever ‘I’, by the intervention of a swivelling brace head V, a 
screw shackle and cross bar W, and a bolt X. There is always 
steam under the piston, and the elevation of the rods is effected by 
lowering the valve n, and thereby allowing the steam to escape 
from above the piston. As the piston rises the valve is reversed, 
and the steam again entering above the piston it and 
the rods descend. The admission of steam above the 
piston can be regulated so as either to let the rods fall 
with their full gravitating force, the lever T being free 
to move down from the nut of the bolt X, or to temper that 
force to any extent that may be found desirable. ‘lo prevent injury 
from concussion, washers of rubber or such like material are in- | 
troduced under the nut of the bolt X, and at each end of the piston | 
rod R; a similar washer may also be introduced between the brace | 
head V and its swivel. When the boring rods are to be lifted the pin 
forming the joint between the piston rod R and the lever T is taken 
out, and the latter being uncoupled from the rods and being sus- 
pended by chains from the frame, is swung over out of the way. The 
winch I is actuated by two steam cylinders a, receiving steam from the 
boiler J, and driving the first motion shaft b above. It is preferred 
to arrange two winding bariels c, d, on the same spindle, which are 
driven by similar gearing but are of different diameters. Each 
barrel has attached to it a spur wheel e, /, in gear with pinions g, h, 
on the shaft J, which last can be put into and out of gear with the 
shaft as required by means of clutches. On the smaller and more 
powerful barrel ¢ there is wound the chain or rope E for elevating 
the rods, while on the larger barrel d there is wound a rope or 
chain i, for working the sludge pump, which having one or two 
rod lengths attached to it, is lowered to the bottom of the bore and 
worked by the rope or chain i. 

Fig. 7 is a vertical section of a modification of the steam-boring 
cylinder G' as contrived for being used directly over the bore. The 
piston rod R! is made tubular and of sufficient internal diameter for 
the passage through it of the boring rods when these are being 
lifted. ‘I'he arrangements for admitting the steam and other details 
are substantially the same as in the modification already described. 
Or the cylinder G' may be made to glide back upon the carriage, 
carrying the brace head with it, so that the boring rods may be 
lifted as in the modification previously described. 

The third part of the invention relates to an improved sludge or 
boring pump, and consists in substituting for the valve usually 
fitted at the bottom of the pump or barrel an air valve fitted at or 
near the top of the barrel, whilst the bottom mouth is more or less 
contracted. On the pump descending the valve allows the air to 
escape as the sludge or borings enter at the bottom, but on draw- 
ing up the pump the air valve closes and the matters are retained in 
the barrel. In addition the bottom of the pump or barrel may be 
fitted to receive an edged mouth-piece, shaped to enter the bottom 





suTup. 

F . 8 is a vertical section of a modification of the sludge pump. | 
The upper part of the barrel £ is formed with a valve seat, and 
is provided with a small spherical valve m and with outlet openings 
n in the side of the barrel head, by which the air escapes. 

Fig. 9 is a face view of the bottom mouth of the pump as turned 
up. The opening is contracted by means of a broad ring p, of a 
flexible material, such as rubber, which is fixed in its place by the 
mouth-piece ring g, this ring g being bevelled to a sharp external 
edge, as shown in Fig. 8, and the rubber ring p is slit radially 
from its inner edge to allow matters to enter the pump freely. 





Tue Apwinatty Unpectpep,—The work of conversion of the 
Royal Sovereign shield-ship at Portsmouth Dockyard has been 
almost brought to a stand, chiefly owing to the indecision existing 
as to the exact number and size of her shield towers, and the form 
to be given to her upper deck.—Zimes. 
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The operation of the apparatus is as follows:—When the engine 
is to be started, or when the pressure of the water in the main is 
ascertained, the pole or plunger is to be weighted as follows :— 
It is provided at a short distance above the stufling-box with a fixed 
circular table 4, to sustain a series of weights i, in the form of discs, 
having a channel cut therein, which enables them to be placed 
around the pole one on the other, The table has four projections J, 
furnished with slots, which enable it to slide vertically on the stan- 
dards by the action of the pole, and it is controlled in its descent by 
means of a flange 1, covered with india-rubber m, on each of the 
standards a short aistance below the projections, whereby the jar 
caused by the sudden descent of the table and pole is modified, 
thereby relieving the valve from unnecessary shock. The table 
is to be weighted so as nearly to equal the pressure of the 
water upon the area of the pole or plunger, the consequence 
will be that the pole and system of valves will be raised by the 
pressure of the water, and a free opening will result for the passage 
thereof from the engine aiong the main pipe 2; but in the event of 
any accident occurring to the main pipe, whereby the pressure of 
the water is suddenly taken away from the engine pump, and which 
would, in the ordinary course of operations, entail such a rapid 
motion of parts as to cause destruction to the machinery, the pres- 
sure is also instautly removed from the area of the pole or plunger, 


| which then descends and closes with it the system of valves, 


thereby throwing the whole load of the weighted plunger upon the 
engine and pump, and controlling them from the destructive speed 
they would otherwise acquire. ‘The area of the plunger may be of 
any desired extent, and the table weighted accordingly. 

The plunger or pole may be used in conjunction with the circular 
plate, and form a valve, without the addition of the vertical slide 
valves, in some instances where tkere is not much pressure of water, 
or where the size of the pipes is small; and the elbow joint may be 
dispensed with in these instances. The stationary parts of the 
valve 7, /; are to be ueld in position by a screw bolt or rod and nut ¢, 
as shown. A spiral epring s is adjusted to the upper part of the pole, 
and bears against the under side of the cross head, thereby easing 
and assisting the motion of the plunger and valves. The entire appa- 
ratus may be enclosed in a casing r, with a cap or cover r?, which may 
be readily removed when required. 
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~ AGRICULTURAL RAILWAYS.* 


Wuen we look over the map of England, and behold how very 
small is the amount of railway mileage compared with the mileage 
of turnpike-roads and other highways, we naturally ask must these 
roads and all the property bordering them be for ever doomed to 
stagnation, be condemned to a transit analogous to that of Chinese 
junks for slowness, and without the economy of railway transit ? 
‘There is no valid reason, nothing to prevent their almost immediate 
conversion into practical railways over almost their whole mileage, 
provided only that the landholders and the inhabitants of unrail- 
roaded towns and villages will awake from their slumber. 

Objectors will ery out that it cannot be, that the outlay is too 
great, from £10,000 to £50,000 per mile. This has been, but need 
not be again, There are 22,000 miles of turnpike-road in England 
and Wales. What they have cost to make is beside the question ; 
there they are, and £8,000,000 have been borrowed on them on 
mortgage, and their interest is in arrear. And little as is the work 
done upon them, their annual maintenance costs £33 per mile. Are 
these roads, and the many more miles of highway and parish and 
farm roads connected with them, and all the property they lead to, 
to lie comparatively waste, or to continue to be worked at a cost ten 
times that of railway highways by steam, or shall they be made 
into practicable railways wherever steam may do the work of horses 
at a cheaper rate. 

Upon the solution of this question depends the practicability of 
placiug the progress of agriculture side by side with that of manu- 
factures in the districts still unoceupied by railways. taulage on 
to the land and haulage off is the great daily cost to farmers. 
Without cheap transit into their very farmyards they cannot have 
cheap coal—at least, in the south—-and without cheap coal they can- 
not have steam engines or machinery. Without machinery farmers 
cannot make good profits, or their landlords obtain large rents. In 
the general question of physical progress our chemists are in ar- 
rear of our machinists. In agricultural questions they are in 
advance of our machinists. 

Thirty years ago there was a strong public excitement in favour 
of steam carriages on highw and turnpike-roads. Townspvople, 
Village rs, inde epers, landlords, road trustees, all were Oppose d to 
them. It was said they would frighten horses, would blow up, 
would not go up hill, would overturn themselves down hill, and 
many other things. Lut they went on. Walter Hancock ran his 
stein carriage as an omnibus for four months, many times daily, 
between Paddington and the Bank. He climbed the hill of Penton- 
ville with the most execrable of all roads below him, and he de- 
scended it, and he did not frighten horses, and he did not blow up. 
Ou the ct of frightening horses there seems to be an wnreason- 
able impression. ‘lo begin, horses belong to the few, steam belongs 
tothe many. Horses will bear, when trained, the tiring of cannon, 
therefore they can be trained to bear the hissing of steam. And the 
many have a right to say, “The engine is docile, submits to guid- 
ance; let the horses make way for the engine till they cease to be 
self-willed. A shying horse is a wild creature, and a dangerous one, 
and the owner ought not to bring him into public thoroughfares till 
he becomes a civilised and not a wild horse.” 

The highway locomotists accomplished much, but rarely did they 
succeed in getting good workmanship into their engines, still less 
a ood plan. And, worse than all, they had only a yielding, rough, 
and jolting voad for their propelling fulerum ; this would ultimately 
have been amended, but the worst and final blow at the time was the 
advent of railways. 

The railways were made with edge rails above the surface of the 
ground, and that, saying nothing of the speed, seemed a conclusive 
reason against any attempt to lay down rails whereon to apply 
steam on the turnpikes. Indeed, the spirit of imitation is so strong 
in humanity, that established forms remain long after their utility 
has departed. A strong illustration of this propensity to abnegate 
reason in favour of custom is found in the message of the American 
farmer's wife to her neighbour, “ Be so good as to lend me the loan 
of your meat-axe to make our hog and hencoop.” Even then steam 
coaches on the road were made to assume the form of horse-drawn 
stages, and on the railway to this day a carriage is scarcely con- 
structed first-class without fictitious curved lines on its panels, pre- 
tending to be structural where there is no structure. Thus the pos- 
sibility of making the turnpike-road serve two purposes seems never 
to have occurred, Yet all that is required, mechanically, is to insert 
eflicient rails or trams on the surface of the roads at the same level. 
By this mode any kind of vehicle may cross and recross the road 
without inpediment. 

The obj ctions will be :— 
st, cost. Answer. £1,500 to £2,000 per mile would pay all 
the cost, steam carriages and wagons inclusive. Mere farm rails 
about £500 per mile. 

Secondly, frightening horses. This difficulty has been before 
disposed of, 

Thirdly, difficulty of mounting hills. Auswer: The Birmingham 
and Gloucester Railway has a three-mile hillof one in thirty-seven, 
which has been worbed for many years with very heavy machinery. 
And the ruling gradient of the turnpike-road is one in thirty. Prac- 
ticable light engines can be made to surmount this with a load be- 
hind of sixteen tons, say 150 passengers. ‘The same engines may 
travel twenty-live miles per hour on the level, and at a reduced pace 
take 100 tons of goods and engines behind it. 

lourthly, aecidents from speed. Answer: It is not necessary to 
run more than stiage-coach speed, and an engine would be quite as 
amenable to control in stopping and starting, 

Pifthly, the diflieulty of passing through towns and streets. This 
depends entirely on the class of rail or tram laid down, and on the 
kind of engines and carriages used. The engines and carriages 
used on ordinary railways, with their requirements of turntables, 
and points, aud crossings, would not answer; nor does it follow 
that it would always be desirable to use the main streets of a town 



















































for the rails or trams. But there is less risk from vehicles that fol- 
low a particular track than from those which cross diagonally over 
aw road; children and passengers ean easily avoid the definite rail, 
but not so easily the indetinite track of the ordinary carriage. ‘The 
driver of a self-gnided machine has only to inerease or diminish his 
speed; when he has to steer the machine also the risk is greater. 
Landlords, townspeople, villagers, innkeepers, farmers, and others 





all interested in bringing this thing about. The turnpike bond- 
holders ave also interested in it. Are not the trustees, secretaries, 
clerks, : surveyors also interested in it? At first sight it may 
se, for they get by no means large stipen Is, and why 





seem other \ fhe 
should they uble themselves to increase their work ? 

The reason seems plain, If the roads earn more moaey, higher 
salaries and wages can be afforded. No man can thrive so well: by 
poor cust sas by wealthy ones. The fund for paying increased 
salaries would come out of the savings in repairs and maintenance, 
for rails, under light machines, would neither detlect nor abrade. 

It is not proposed to do all at once that which will follow in sue- 
sion, the application of rails to 22,000 miles of highway, at a cost 
of fifty millions; involving an amount probably equal to a whole 
year's surplus profits of the whole community. Tut let us imagine 
the results that would gradually be realised. ” 7 

Light locomotives, not needing a legion of officers and machinists, 
but attended to each by its own captain, with an individual interest 
in its well-doing, would bring from the farms their produce of 
grain and dead meat—for no live meat ought te come to the town, 
poisoning it with the offal instead of leaving i: on its own farm. 
Or they could bring what has never yet been >rought, a sufficient 
stock of green vegetables to supply the consuming power of the 
towns, on to the main line stations, or convey them on the railed 
highway to the market direct. They could be brought direct to the 
market from the very farmyard, and light movable rails, for the 
purpose of horse transit, could carry manure onto the field and bring 
produce off it, from and to the farmyard. The same engines can 
be arranged to work as stationary farm engines, by merely lifting 
the wheels a short distance from the rails, and connecting them by a 
belt to the thrashing machine, the turnip cutter, and the cliaff 
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* From “f Roads and Rails,” by W. B. Adams. 





entter, or a small saw bench and morticing machine to execute 
various wood or other work for farm purposes. With fitting 
machines, many of the farm labourers, with aptitude, would become 
carpenters, or turners, or engine fitters, after a little practice. And 
the engine might also be run on to the fields to pump water for 
irrigation. 

Farm storage is as yet of a very imperfect kind. Grain is kept in 
stacks in the straw, or placed in granaries, which are usually rooms 
of bad construction, and in both cases it is exposed to rats, mice, 
weevils, and other vermin. Potatoes and other watery vegetables 
are stored almost haphazard. Fresh meat, for the food of farm 
labourers, is not common, owing to the difficulty of preserving it ; 
and the practice of killing cattle on farms is retarded by the risk of 
spoiling in transit. With regard to grain, there would be no diffi- 
culty in constructing large cast iron canisters, built of plates, like a 
gasometer, through which warm air might be pumped till it was 
quite dry, after which it might be hermetically sealed, to the ex- 
clusion of all vermin. A small opening at top would serve to fill it, 
and a draw-off pipe at bottom to empty it. And such grana- 
ries — which might be used, if required, to preserve a sur- 
plus stock, to be opened in years of famine — would be 
less costly than our ordinary granaries. Grain might be 
thus preserved, without loss, not merely seven years, as in the 
Ngyptian granaries of Joseph, but seventy times seven, like the 
*““muminy wheat,” possibly, from the tomb of Joseph, and which is 
still capable of germination by reason of the air having been ex- 
cluded from it. In Southern America men store up grain in the 
skins of oxen, taking off entire and made into a hard dry bag, each 
of the shape of anox. In Spain and other countries men dig a hole 
in the ground, called a silo, which they fill with grain and cover in. 
The outer grain germinates from the moisture of the ground, and 
then grows into a hard shell some inches thick, in which the inner 
rain is preserved for years, the interstices being filled with car- 
bonic acid gas from the decomposed shell, which averts all further 
decomposition. 

I'resh meat may be preserved by cutting thin, and drying into a 
kind of glue, in a rapid current of warm air. And it may also be 
preserved by putting it into close vessels with carbonic acid gas. 
In either case a more wholesome provision than salted meat. 

With the facility of rails on the highways will come the large 
facility of coal transit; and it is possible that large improvements in | 
agriculture and gardening will come out of that. The growth of 
plants depends upon the supply of the food they need in the soil; 
but, more than all that, it depends upon heat. Where heat is not, 
vegetation ceases; and where heat is great, provided there be 
moisture also, there vegetation is most abundant. Sunlight is essen- 
tial to the ripening of crops and the vitalising of seed, but we have 














proof enough in our hothouse crops of fruit and vegetables, that 
artificial heat may be made to play an important part. And gar- | 
deners recognise the fact that bottom heat, or heat underground, is 
the most available. In the hothouse, occasional coolness is needed 
to produce the best results, and plants seem, in some respects, like 
human beings, desirous of keeping their feet, or roots, warm, and 
their heads, or leaves, cool. When steam pipes run under ground, 
the roots of grape vines and other plants will stretch out many feet 
in distance to get tothe warmth. When coal pits are on fire at a 
great depth under ground, snow will not lie and grass keeps 
green throughout winter. And one advantage in draining land 
and making it’ porous is, that the rain which falls through the 
surface leaves heat behind it. 

Krom the refuse of gasworks, wherein coal undergoes destrue- 
tive distillation, manure for land is now largely prepared. Coal thus 
contains manure and heat also. If we were to burn coal on the 
surface of garden land we should, probably, destroy its capacity for 
vegetable producing for a long time; but if we could burn the coal 
at asuflicient depth there would be a gradual permeation of heat to 
the surface and the roots of the plants, and the gases would ascend 
with the heat, supplying manure. 

It is, therefore, probable that coal used in this mode, depositing 
the whole products of combustion under ground, would be the 
cheapest agricultural process, and that the artificial heat so supplied 
would induce crops of green vegetables through a longer portion of 
the year. The plan would be to lay a series of perforated pipes at a 
depth of from four to six feet under the surface, in a convoluted 
form, to burn the coal in a close furnance, and, if necessary, draw it 
through by fan or other power. Sloping surfaces would be the best 
for this arrangemeut to facilitate draught, placing the fire below, as 
in an ordinary limekiln, and having the exit above. ‘The slopes of 
railways might be largely turned to account in this process, which 
would also prevent slips, by affording thorough drainage. 





PARLIAMENTRY INTELLIGENCE. 


HOUSE OF COMMONS, Tvespay, Juty 22nd, 
CAPTAIN GRANT'S COOKING APPARATUS. 

Genera Linpsay said he was induced to bring this subject before 
the House, because he considered that though Captain Grant, who 
had been engaged since 1855 in improving the cooking system of 
the army, had by his attention to the matter considerably benefited 
the service, he had not received that consideration from the Govern- 
ment or War Department to which his public services entitled him. 
In 1855, in consequence of the establishment of the camp at Alder- 
shott, Captain Grant was sent for by, Lord Hardinge to introduce a 
system of cooking which might be beneficial to the service. Captain 
Grant established a system of cooking there for 20,000 men, which 
remained in use until the present day, and in consequence of the 
success Which attended this first operation the system was after- 
wards introduced at Shorncliffe, Woolwich, and in 1859-60, at the 
Curragh. He, therefore, felt he might, without fear of contradiction, 
state that, unless the Government had found Captain Grant's system 
successful, they never would have introduced it into other large 
camps. Now, the services of Captain Grant, the time and labour he 
had expended in the perfecting of his apparatus being 
taken into account, deserved, he thought, recognition at the 
hands of the Government; but he had as yet, he was sorry to say, 
not only received no compensation whatsoever, but was actually out 
of pocket to the extent of £280. The hon. and gallant general then 
referred to various reports which had been made by boards of officers 
and others on the subject, from 1856 to 1858, observing that each 
succeeding report was more favourable than its predecessor to Capt. 
Grant's invention, especially on the score of economy. Among 
other officers, he added, who had reported in its favour in 1858, were 
General Maunsell, from Shorncliffe, and Colonel Bloomfield, from 
Woolwich. All the reports were favourable to the ambulatory part 
of Captain Grant’s system. Lord Rokeby, Sir Richard Dacres, Sir 
John Pennefather, Colonel Hudson, Captain Hutchinson, Brigadier 
Staveley, Colonel Thomas, Colonel St. George, and others had 
borne strong testimony to its value and efficiency. Captain Grant 
complained that his system had not been fairly tried. For example, 
at Aldershott, his kitchen had been cut in two, while at the Curragh 
his flue had been made 9in. square, instead of 12in., thus defeating 
the object which he had in view. The fact was that Captain Grant 
had been guilty of a great success, and that success had brought upon 
him many enemies. It was only just that an officer who had devoted 
his time tothe public service should receive some recognition from 
the Government. Up to the present time Captain Grant had not 
got anything for his services, although his new system of cooking 
had been adopted at Aldershott, Woolwich, Shorncliffe, and the 
Curragh, and although he had paid all the preliminary expenses 
out of his own pocket. He thought that one year’s ascertained 
saving in the consumption of fuel on two-thirds of the strength of 
the British army in England would be a fair and liberal mode of re- 


















muneration. If Captain Grant’s system were bond side carried out 
it would, he believed, effect a saving of £50,000 a year in fuel. If | 
that were not found to be so Captain Grant would seek no remunera- 

tion from the country. He must say Captain Grant was looked | 
upon as a great benefactor to the service ; his mode of cooking where | 
great masses of men were collected together would be found one of 

the greatest blessings to the army in the field that had ever been | 


proposed by any officer in the service. He concluded by moving, 
“ That it is the opinion of this House that the services which Captain 
Grant has rendered to the public by the economy and improvement 
which he has introduced Into the system of field and permanent 
cooking in the army, and by his invention of the ambulatory cooking 
apparatus, are entitled to recognition.” 

Sir G. C. Lewis observed that the motion of the gallant officer 
was substantially fora grant of money, and if the words of his 
motion left any doubt upon the subject, his speech and the letter of 
Captain Grant, dated June 10th, entirely removed it. With regard 
to the expenses incurred by Captain Grant in his invention, he had 
already been reimbursed. His present claim was purely for remune- 
ration; and the gallant officer had given an assessment as to its 
amount, because he said Captain Grant considered that a saving of 
£50,000 a year had been, or might be, effected by carrying out his 
system of cooking, and he suggested that two-thirds of that amount 
for one year should be awarded to Captain Grant by way of remune- 
ration. Now, according to the standing orders of the House, a 
petition for a grant of money relating to the public service must be 
recommended by the Crown, and a resolution to that effect must be 
agreed to in a committee of the whole House; whereas, this resolu- 
tion was moved with the Speaker in the chair, and was in substance 
a violation of the standing orders. He therefore objected to the 
motion upon that general ground; but, adverting to Captain Grant's 
claims, the gallant oflicer seemed to think that he had declined to go 
into the merits of the question, and gave no time to its investiga- 
tion. He could assure him that was not the case. He had investi- 
gated the question, and, as far as documents to which he had access 
could inform him, he was unable to say that there was any suflicient 
ground for altering the decision of his predecessor ; for he must 
contend that decision was arrived at, and it was formed on the re- 
port of Mr. Guerrier. (-* Hear, hear,” from General Lindsay.) Of 
course, it was quite competent to Captain Grant to dispute the accu- 
racy and fairness of that report, and, undoubtedly, inventors were 
often dissatisfied with the judgment pronounced on inquiry with 
regard to their claims for remuneration. He could only say that there 
was no prejudice against Captain Grant's cooking apparatus; it had 
received a fair trial, and the result was not to induce the War Depart- 
ment to extend it any further, or recommend it where it was not 
now used. It was not advantageous on the score of economy. The 
quantity of fuel it consumed for a small number was quite as great 
as by cooking apparatus on the old system. Where the number was 
great there was some economy, but there were several other cooking 
processes in which the economy was greater than in Captain 
Grant's. It must be remembered that there was not here any great 
field for novelty or invention, and he who came forward with any 
great secret in cooking, founded on any abstruse or refined system 
of combination, must be supposed to draw very largely on the cre- 
dulity of the world. ‘The fact was that Captain Grant’s system had 
received a fair trial in the judgment of those most competent to 
form an opinion, and it was not considered so beneficial as other 
systems Which were also used in barracks. Captain Grant had 
already been compensated for all the expenses he had incurred. He 
was originally on full pay and was now on half-pay, and he could 
not, therefore, be said to be unremunerated for his services. With 
regard to his ambulatory apparatus, an investigation was going on, 
and he could not at present express an opinion; but he must say no 
ground had been laid for voting public money to the extent of 
£25,000 or £30,000 to Captain Grant for the invention of his cooking 
apparatus, 

Colonel North did not think the Right Hon. Secretary for War 
had stated sufficient grounds for his opposition to his hon. and 
and gallant friend’s motion. Captain Grant deserved the greatest 
reward the country could give him. He had, in his opinion, been 
most shabbily treated, having received no remuneration for services 
which richly entitled him to a reward. 

Colonel Dunne said the question was whether this was a useful 
invention or not. The invention had been reported of favourably 
by competent authorities, and there could be no doubt that Captain 
Grant had rendered valuable assistance to the army. He trusted 
the Secretary for War would accede to the proposition for allowing 
properly qualified persons to decide upon the merits of the in- 
vention. 

Mr. Monsell could add his personal testimony to that of the gallant 
officer opposite with regard to the services of Captain Grant. That 
officer had devoted the whole of his time and attention to this matter 
for six or seven years, and had confeared a great benefit upon the army 
by doing so. His exertions had resulted in very considerable 
economy to the public, combined with a great increase in the com- 
fort of the troops; and the question was whether he was to receive 
no remuneration for them. 

General Buckley thought that Captain Grant had not received the 
remuneration to which he was eutitled, and that his apparatus, if 
properly carried out, would be very beneficial to the service. 

Sir G. C. Lewis, in explanation, said he had distinguished between 
Captain Grant's two inventions, one of which was intended for use 
in barracks and the other for use in the field. As to the first, the 
War-oftice were in possession of very ample information, aud were 
not likely to be assisted by the appointment of any new committee. 
The field apparatus was now under the consideration of a committee 
of persons appointed by the Government. 

After a few words from General Lindsay in reply, the House 
divided, and there appeared,— 
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The declaration of the numbers was received with loud cheers. 
OVERWORKED RAILWAY SERVANTS. 

Mr. Cobbett rose to call attention to the subject of a great 
grievance to which engiue-drivers and firemen on certain railways 
were subjected by reason of immoderately long hours of labour. 
Upon seven railways, including the Great Western and the 
Lancashire and Yorkshire, the average number of hours during 
which the engine-drivers were required to work ranged from 14 to 
163 out of the 24. In some instances men had worked 26 and 25 
hours consecutively. That was a state of things which was 
injurious to the men and dangerous to the public. He had presented 
14 petitions, one signed by 750 engine-drivers and tiremen, and the 
others from inhabitants of the principal towns in the North of 
England. If the House would grant a committee to inquire into 
this subject instances would be proved in which men had been at 
work for no less than 56 hours in three days, and of men working 
for 193 hours of the 24, with only an interval of 2} for rest. The 
danger to the public from requiring this exhaustive amount of 
labour from railway servants was too apparent to need any state- 
ment from him. He should move, according to notice, for a select 
committee to inquire into the statements contained in the petitions 
which he had presented. At this period of the session he was 
aware that no such committee could be granted, and therefore his 
motion was a matter of form, made merely with a view to solicit 
opinion; but if these complaints continued next session he should 
certainly ask for a committee on the subject. 

Mr. M. Gibson said thata deputation of engine-drivers had waited 
upon him at the Board of Trade to complain of their long hours 
a labour; but it did not appear that the engine-drivers as a class 
asked for any parliamentary interference between themselves and 
their employers, and the persons aggrieved formed only a small por- 
tion of the body. He had no doubt that there were cases of over- 
work, in which these persons were unable to exercise the necessary 
vigilance; but he was informed by the inspectors that it had rarely 
occurred that this over-work had any bearing upon the accidents 
which formed the subject of inquiry. If Parliament interfered in 
this matter they would be setting up a new principle, because, 
though they protected women and children in factories, Parliament 
had never yet regulated the labour of adult males. The question 
was, whether it would not be wiser to allow the engine-drivers to 
settle their affairs with their employers, instead of taking them under 
the protection of Parliament. The engine-drivers were a very 
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intelligent class, well able to take care of themselves, and were paid 
extra for this extra work. It was their own will and pleasure to 
work these long hours for the purpose of earning more 
money. If his hon. and learned friend could point out any 
system of railway management which seriously endangered 
the public safety, the Board of Trade would make representations 
to the railways upon which the system prevailed. But he could hold 
out no hopes of legislation, nor did he think that any case had been 
made out for legislation. It was better to leave the responsibility 
with the railway companies, who, if they endangered life or limb 
by their mismanagement, were fixed by juries with heavy damages. 
This was the best way of making railway companies feel their re- 
sponsibility, and it was not well that Parliament should by their 
interference in any way limit this weep & 

Mr. Collins hoped that at this period of the sessions the hon. and 
learned gentleman would not press his motion. 

Mr. Hadfield asked the hon. and learned gentleman to give the 
names of the railways where this system prevailed. 

Mr. Cobbett said that these railways were seven in number—The 
Blyth and Tyue, the Great Western, the Lancashire and Yorkshire, 
the London and North-Eastern, the Manchester, Sheffield, and 
Lincolnshire, the Midland, and the South Yorkshire. He should not 
press his motion, but might state that several accidents had happened 
in consequence of the guards and engine-drivers being rendered 
unfit, by over-work, to attend to their duties. 

The motion was then withdrawn. 


NORTH OF ENGLAND INSTITUTE 
ENGINEERS. 

A meetING of the members of this institution took place at New- 
castle on Thursday week. 

Mr. O'Regan, who was introduced by Mr. Matthias Dunn, 
Inspector of Coal Mines, explained to those present his system for 
the prevention, by combustion, of the smoke of coal. It is effected 
by the admission of a certain quantity of heated air, which is thrown 
upon the ignited coal, and which affords the oxygen for the combus- 
tion of the gaseous products given out by the coal when in the fur- 
nace. Mr. O'Regan stated that boilers fitted up with his apparatus, 
and at small expense, were successfully at work at Ryehope Colliery. 

The president said the meeting were much obliged to Mr. O'Regan 
for his explanations. The most advisable course would be for mem- 
bers interested in the successful employment of this method of con- 
suming coal smoke to visit Ryehope Colliery and see it in action. 

The discussion of Mr. Stephen S. Crone’s paper, “On Boiler 
Explosions,” Was then opened by 

Mr. Crone, who drew the attention of those present to the necessity 
of strictly attending to the purity of the water employed. An 
impure water was calculate to injure the plates, as well as, from the 
sediment deposited, to interfere with the economical and safe work- 
ing of the boiler. 

Mr. J. J. Atkinson, Inspector of Coal Mines, thought it very 
difficult to account for many of the explosions of steam boilers 
which had come under his notice. In many cases there was 
undoubted evidence of a sufficiency of water. He had observed a 
fact, which may possibly turn out of great importance as a guide 
for the direction of future investigations, which was, tha: explosions 
very frequently happened after the engine had been for some time 
at rest. It might be that, at some period remote from the oecurrence 
of the explosion, there had been a deficiency of water, and from 
over heating and unequal expansion the boiler might receive 
sericus damage, and be unable to bear the ordinary strain. This 
would cause it to give way on the first occasion of Leing again sub- 
jected to that strain. : 

Mr. Matthias Dunn advocated the use of two fire-places when 
long boilers are used. 

Mr. Cuthbert Berkley gave some interesting particulars relative 
to an explosion of a boiler at Burnopticl Ile stated that the 
sediment was formed with extreme rapidity: and that, having been 
analysed by Messrs. Richardson and Browell, it was found to eon- 
sist of substances which were extremely bad conductors of heat. 
From this it was inferred that such portions of the boiler as were 
coated with this non-conducting deposit must be very liable to 
become overheated, and thus deteriorated. . 

Before the meeting broke up, the president brought before them 
the recommendations of the council asto the business of the anni- 
versary meeting, on Thursday, August the 7th. 

These recommendations were unanimously adopted and confirmed 
by those present. Their substance was, that the paper read at 
Birmingham, in July, 1861, and now published as Volume X. of the 
Society's Transactions, should bediscussed at the meeting of the 7th 
of August; and that this, with the ordinary routine business, should 
constitute that of the anniversary meeting. To give ample time for 
the discussion, it was resolved that the hour of meeting should be 
ten o'clock, and that the members should dine together at six p-m. 
It was also arranged that facilities should be afforded to such 
members as might wish to visit any of the collieries of the Vicinity, 
or other establishments of interest, on the day following. . 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





TURBINE WATER-WHEELS. 

Sir,—I have read your article referring to my last letter to you 
on “ Turbine Water-wheels.” The letter and your article are both 
contained in your number for the 18th inst. When you leave that 
letter in effect unanswered, giving no argument to support your 
previous statements which I had impugned, and none to weaken 
the force of either of my previous letters, but yet offer no frank 
acknowledgment of error on the numerous points from which you 
have retired ; and when, changing your course, you proceed politely 
to ask that I would furnish you with a diagram in order to “ settle 
the point” whether a certain feature in the curvature of the vanes 
of my wheels be “ not only as useless as a fifth wheel would 
be to a coach,” but also “positively in the way of the free 
escape of the water” (though it may be observed in passing 
you had previously stated that this very feature aids the escape 
of the water, but interferes with its useful reaction in the rota- 
tion of the wheel); aud when I am aware that the di 
you ask for, exhibiting the curved path of the water, which i 
: ” nessential, and properly admits of wide vari 
tion, but leaving out of view the really essential conditions of 
the velocities of the water and wheel, would not serve; and, espe- 
cially in your hands, under your present bias, would be futile for 
the bond Jide settlement of the poiut a) 
as to require no such method of investigation, yor to demand further 
debate, it is clearly time that the Giscussion should be drawn to a 
close, You, as editor in your own journal, will, of course, in any 
case, have the opportunity of making the concluding 1emarks; and, 
however long I might consent to reply to you, | could not now expect 
to arrive at any agreement with you. “I am perfectly willing to 
abide by my two letters already ‘published in your journal. In 
these I conceive I have pointed out aud refuted a sufficient number 
of fallacies, mis-statements, and inconsi i and I am willing 
to leave these two letters before your readers, along with y« ur 
writings on the subject, for their judgment between you and me. 
To the assertions you make, as to the action of the water in my 
Wheel, in your last article, 1 shall merely reply that they are a: 
erroneous as those which I have had to criticise in your previous 
writings—that, in fact, they are perfectly fallacious, ~ 

Your attacks for the present year on my wheels commenced with 
your notice of the examples of them exhibited by Messrs. Williamson 
Brothers, in the International Exhibition. Iam happy now to have to 
say thatthe jury have awarded not only amedal to Messrs. Williamson 
Brothers, as exhibitors of these turbines, along with other and some- 
What similar inventions of mine, for “ originality of design, prac- 
tical success, and good work ;” but they have also gone beyond the 
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usual limits of their awards, which were in almost all cases required 
to be only to exhibitors, and have awarded a medal to me as in- 
ventor though not an exhibitor. This double award I believe Iam 
fairly entitled to regard as a strong recognition of the value of the 
inventions in favour of which it has been made. The other inven- 
tions comprised along with my vortex turbines in this award are 
centrifugal pumps and fans involving a new principle, dependent 
on properties of whirling fluids, which were first investigated and 
applied by me, and published at the Belfast meeting of the British 
Association, in 1852. James Tomson. 

Belfast, July 22nd, 1862. 

[Professor Thomson, having been awarded a medal—as were 
most of the exhibitors of turbines—is now quite willing to 
abandon the defence of his wheels against the objections which we 
have made to it. We had remarked that the essential principle of 
the wheel was not first discovered nor applied by Professor Thom- 
son; that the principle was faulty; that the reversed curve of the 
buckets was useless, if not disadvantageous (although the form of 
bucket which would best receive the pressure of the water would, in 
an inward flow wheel, nearly or quite prevent the delivery of the 
water after it had done its work); and we remarked, furthermore, 
that, while other turbines had attained a percentage of at least 
88 per cent., there was no evidence to show that the so-called 
“vortex” had ever given off 75. These are the points upon which 
our views of the “ vortex” wheel rests, and Professor ‘Thomson's 
rash stake of his professional reputation, his energy of assertion, 
his entangled sentences, and his satisfaction with an Exhibition 


medal, have not altered our opinions.—Ep. E.] 





CONDENSED AIR FURNACES. 
Sir,—According to the established theory of combustion, the 
absolute quantity of heat produced, when any fuel is burnt, depends 
upon, and varies with, the quantity of oxygen with which the con- 
stituent elements of the fuel combine; while the intensity of that 


heat increases in a high ratio, according to the increase of rapidity | 


and energy with which that combination is effected. 

Economy in all furnaces depends—1. Upon the completeness 
of combustion. 2. Upon the utilisation of all the heat evolved, id est, 
that none of the fuel shall be dissipated in smoke, and that none 
(or as little as possible) of the heat should escape up the chimney 
or elsewhere. Ina large class of furnaces, when strong heats are 
required, the further condition is indispensable that the combustion 
should proceed with the maximum of attainable intensity. 

All these results primarily depend upon the condition that the 
supply of oxygen to the incandesent fuel should be full, free, and 
accessible 

The modes in which the burning atoms of fuel obtain oxygen 
from the air are twofold, according to the mechanical conditions 
under which they are burnt:—1, If in a state of gas or vapour they 
rise through the air until they have met with oxygen enough for 
their complete combustion, they may then be said to travel in search 
of food. ‘The extent of their travels is exhibited in the size of the 
flame produced, é.e., of the space occupied by the burning particles. 
As this space increases the flame becomes weaker, and the available 
heat and light evolved are rapidly attenuated. ‘This is the « 
when the air is either impure in constitution or rarified in density. 
Dr. Frankland has ascertained from experiments, conducted during 
an ascent (that of Mont Blanc), that the light evolved from the com- 
bu tion of equal quantities of candle, and burnt at different heights, 
diminished as the air became rarer in the ratio of 5:1 in the 100, or 
more than 5 per cent., for every inch of fall in his mercurial baro- 
meter. 2. When the combustible is fixed, as in the case of coke, 
charcoal, &e., the oxygen must be brought to the fuel, which can 
burn no faster than it is supplied with this ailment. This is now 








accomplished either by causing a strong current of air through the | 


furnace by means of long chimney-stalks, or the injection of steam, 
or by foreing air in with blowing apparatus of different descriptions. 
both modes are wasteful, since they occasion an enormous loss of 
heat, which is carried away by the air currents; and, though much 
of this may be arrested and utilised further on by ingenious de- 
vices, it is altogether lost at the point where it is most wanted, viz., 
in the furnace itself. Blast furnaces labour under the further dis- 
advantage that the air which enters through the tuyeres in a state 
of considerable compression expands immediately afterwards, and 
in expanding absorbs a very large quantity of heat at the most im- 
portant point. It is a well-known consequence of this action that 
if the blast be urged beyond a certain limit the furnace is actually 
chilled. 

Upon these principles, which are too obvious to need further 
elucidation, I base my new system of what I call the “ condensed 
air furnace.” The method of construction may be very simply 
described, though, of course, the apparatus will require various 
adjustments according to the purposes for which the furnaces are to 
be employed. 
appurtenances, attendants, c., ina chamber of suflicient strength 
and capacity, into which air is forced until itattains a density twice, 
thrice, or fourfold that of the ordinary atmosphere, being also con- 
stantly supplied in whatever quantity is required for combustion or 
respiration, while the used air is dismissed through apertures 
regulated by valves like the throttle valve of a steam engine. Such 
is the simple outline of the apparatus, not to trouble you with 
minute details. 

This increase in intensity of combustion, carried on in condensed 
air, arises from the combined action of two causes First, the com- 
bustion is accomplished within a diminished space, which means 
that the same space contains a larger number of burning particles. 
Secondly, the combining atoms of fuel and oxygen are pressed into 
closer proximity to one another, and, as chemical attraction follows 
the usual law, they react upon each other with an energy in- 
creasing (at least) in the proportion of the inverse duplicate ratio of 
the distance between them. Besides these chemical causes of in- 
creased heat, there will be sundry mechanical actions contributing 
to the final result. The current of air carried through the fuel will 
be diminished in volume, one cubic foot containing two, three, or 
four times the quantity of oxygen usually present, and less heat 
will, therefore, be wasted up the chimney; there will be no expan- 
sion of air within the furnace, and the smoke will be perfeetly con- 
sumed. Another benefit will arise in this wise:—As the heat from 








It consists in surrounding the furnace with all its | 
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burning fuel is communicated to the body on which it has to act, not | 


only—sometimes not at all—by actual contact, but by the intensely- 
heated air that has passed through the incandescent mass, the 
calorific effect will be enhanced by the presence, in a given bulk, of 
a larger number of heat-bearing atoms; and, as the passage of the 
air may be rendered slower, these atoms can be longer retained in 
contact with the body to be heated. Among other advantages from 
this result may be reckoned a considerable diminution in the surface, 
area, and tubes of steam boilers as measured by their evaporating 
power In its application to steam engines the ‘ condensation 
system ” will present the additional advantage of producing high- 
pressure steam, up to 45 1b. or 60 1b, to the inch, from a thin low- 
pressure boiler, worked with a loose valve, thus saving expense and 
avoiding all risk of explosion. 

In founding iron, steel, glass, &c., greater compactness and homo- 
geneity are obtained by superinfusing, with much trouble and cost, 
a large “head” of fused material above the mould. ‘The mechani- 
cal pressure exercised by an atmosphere of triple density is itself 
equivalent, in the case of iron, to a head of about 15ft., and in that 
of glass to more than 40ft. in perpendicular height of the melted 
metals respectively. 

Practically the advantages of the condensed-air system are:— 

That it enables us to command, when required, a degree of heat 
far exceeding that at present attainable. 

That heat such as can now be obtained only in the centre of 
large masses of burning fuel is produced and maintained in smaller 
compass, in a more manageable way, and by the consumption of a 
much less quantity of coal or other combustible. 

Lhat heat, equal to the highest blast, can be commanded without 
any blast, and therefore employed in various operations of glass- 
founding, porcelain 1aaking, and where the agitation caused by that 
process renders it inadmissible. 
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That the fuel can be burnt downwards, except when great inten- 
sity is required, as the heat evolved from the surface stratum will be 
amply sufficient for all ordinary purposes. Firebars are thus dis- 
pensed with. 

An absolute command over the intensity and the direction of 
the heat is obtained by regulating the supply and density of the 
air, opening entrance and exit valves in different directions, and 

An equal command is held over the products of combustion and 
exhalation from the furnaces. The condensed air, with all accom- 
panying vapours, may be passed through water-tubes or otherwise 
treated before their ultimate dismissal. By this means all noxious 
effluvia will be arrested, many products now lost rendered valuable, 
aud large districts now barren and almost uninhabitable restored to 
cultivation. 

The large chimney-stalks which cost so much and take up so 
much room will be abolished, and there will be no more smoke. 

Anthracite and cheap coals may be used in processes now re- 
quiring high-priced fuel. 

The size of the furnace may be largely reduced all round, saving 
both in original outlay and in the current charge for repairs. 

The consumption of fuel, both in quantity and cost, will be 
economised to an extent of fully one-third, and in many cases a 
much higher proportion. 

Somewhat inalagues effects may be attained in the production of 
light, and many novel processes may be intundeeel in various 
chemical and manufacturing processes connected with evaporation, 
distillation, crystallisation, sublimation, and new fields, in short, seem 
— of almost unlimited extent and fertility. But into this branch 
of the subject it is needless now to enter. 

The question will of course be asked, What must be the cost of 
the power acquired to supply the condensed air? To this the 
answer is easy. Never much, generally nothing, and sometimes 
By simple arrangements, the used air can be applied to work 
the condensing pumps, and as it is dilated by the heat of the fur- 
nace, will almost always prove amply suflicient for the purpose. 
Whenever, indeed, it is found economical to dismiss the used air 
ata high temperature, from 200 deg. Fah. upwards, its dilatation 
will be such as to spare a considerable excess of power for other 
work. Besides its applications to the furnace, the apparatus will then 
in fact become a species of caloric engine, and save the steam engine 
now employed in working pumps, turning lathes or grindstones, and 
other services demanded in workshops and factories. 

Thanking you for the kindness which has enabled me to venti- 
late my ideas on this subject through your valuable columns, I 
will only add that I shall thankfully receive any criticism or 
suggestion from any one of your numerous readers. 

15, Cambridge-terrace, Hyde Park, 

July 22nd, 1862. 


less. 


A. J. Joyce. 





STRENGTH OF SHAFTS, 

Sm,—I beg the insertion of the following, in answer to 
“W. W. F.’s” inquiry in reference to the 500 Ib. used in my caleu- 
lation on wrought iron shafts. “ W. W.F.” calls my attention to the 
fact that the 500 1b, mentioned is given for a shaft 49 ft. long, and 
not 48 ft., without any reference to any number of horses power. 
Now, I ask “W. W. F.” what difference can the length of the 
shaft make in calculating the power transmitted at the circumfer- 
ence of a pulley or pulleys? because in his own calculation he has 
not taken the length into consideration, therefore, “ why mention 
*” Again, with regard to the horses power; certainly thcre was 
no reference made, yet it must be self-evident that the horses’ 
power must be considered in calculating the power transmitted. 

1 beg, therefore, to state that I consider had “W. W. F.” given 
some other mode of calculating the strength of shafts, it would 
have been more useful, instead of applying the same rule as that 
sent by me, and inserted in Tue Enoineer of June 27th, 1862. 

I hope the above may not infringe on your valuable space. 

Wearmouth Colliery, July 17. T. 

CARBONIC OXIDE AND NITROGEN, 
tesides, who the devil do you think can fight in cold blood 
without any sort of provocation? ‘I know how to remove that objection,’ 
resumed the siranger ; ‘ before we begin the battle I will come up, fair and 
softly, and give your worship two or three such hearty boxes on the ear as 
will lay you that at my feet and awaken your choler, though it should sleep 
sounder than a dormouse,’"—Don QuIXoTE. 

Sim,—I had, as 1 thought, fully made up my mind that I would 
not trouble myself to notice any reply your correspondent “ H, K.” 
might make to my previous communication, but as he has dealt so 
unfairly with me as to leave out any mention of the main point of 
my letter—in fact, the portion of all others where he was most had 
on the hip—I cannot resist the temptation of again drawing his 
attention to it. He says, in his last letter, that “the remarks above 
made auswer everything in his communication which seems to me 
to be deserving of an answer.” If for the latter portion of the 
sentence we read “which is convenient to me to answer,” I think 
we shall be nearer the truth. I distinctly said in my last letter that 
not a trace of electricity could possibly pass between the points of 
his wires, and to substantiate my statement I will give you a 
passage from Dr, Golding Bird’s “Natural Philosophy,” second 
edition, page 241, paragraph 355. “Jacobi carefully approximated 
two metallic points, terminating the conducting wires of a battery 
of twelve pairs of zine and platina plates, excited by dilute 
sulphuric acid until they were within 0-00005in. from each other, 
and not the slightest evidence of the passage of electricity was dis- 
covered.” I have no doubt myself that Prof. Jacobi's experiment 
was correctly performed, and that his statement is in the utmost de- 
gree reliable, How, then, if Jacobicould not make the current from 
twelve pairs of plates, budge over such a minute fraction of space, 
could “HI. K.” make the feeble current from one pair budge over a 
space exactly 10,000 times as great (0°Sin.)? 1 think I have proved 
(certainly to my own satisfaction) that no electricity could possibly 
have passed during “HH. K.’s” experiment; and that, necessarily, 
electricity could not possibly have added to or abstracted one jot of 
his gas’s constituents. Neither could any molecular change be due 
to its action ; and, as no other force calculated to produce such a 
change was brought to bear—in fact, all other circumstances with 
respect to the two tubes, the electrised and non-electrised, being alike 
—1] want “IL. K.” to inform me what did work the change. If he 
will kindly devote his energies. and ability to the solution of this 
question and no other (1 am willing, for the sake of argument, to 
sink the atmospheric air suggestion, for the present), I shall feel 
extremely obliged. A Cnemist wirn Common SENSE, 


“ey 


THE ROYAL NAVAL ENGINEERS, 

Sir,—-I have to beg you will allow me to correct a very absurd 
error which I have made in my last letter. I find that in curtailing 
the proportions of a much longer letter which I had prepared, | 
have retained a comparison which it will be seen is not at all 
relevant to the statement it professes to illustrate. 

I refer to the fact of the half-pay of certain officers being in some 
instances superior to the full pay of an engineer of similar standing. 
The illustration from the Navy List should have been the follow- 
ing :— 

Surgeon on promotion... ... 
Chief Engineer on promotion ... 


11s. per day—hal{-pay. 
10s. 6d. ,, —full pay. 
kn, 


Tue Customs Boarv on THE Trape with Amenica.—The two 
features of the foreign trade of last year which the Commissioners 
of Customs dwell most upon iv their annual report to the Treasury, 
which was issued ou Saturday, are the increase of our exports to 
France, and the diminution of those to the United States. ‘The value 
of the British expors declined from £135,891,227 to £125,115,133, 
as compared with the preceding year, nine-tenths of the decrease 
taking place upon the trade with foreign countries. The Commis- 
sioners think that the whole decrease may fairly be attributed to the 
effect of the American war, and to the operation of the prohibitory 
policy in that country introduced by the Morrill ‘Tariff. 














Jury 25, 1862. 
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Tuesk improvements, by W. IE. Tooth, of Rhodeswell-road, 
Stepney, and William Yates, of Parliament-Street, Westminster, in 
machinery or apparatus to be used in the manufacture of iron and 
steel, and in making gases to be used therein, relate, in the first 
place, to the manufacture of wrought iron, or the conversion of pig 
or cast iron into wrought iron; secondly, to the mauufacture of 
gases to be used in the conversion of pig or cast iron into puddled 
or wrought iron, 

The first part of the invention relates more particularly to an 
improved mode of constructing that kind of puddling furnace in 
which the pig or cast iron is operated upon and decarbonised in a 
rotating cylinder. 

Fig. Lis a longitudinal elevation of the rotating cylinder, and 
Fig. 2 is a cross section. 

This improvement consists in constructing the cylinder of a 
wrought iron outer casing a, a, on the outside of which are secured 
any convenient number of projecting iron rings b, 6, 6, upon which 
the cylinder is supported on rollers c,c. The cylinder is formed 
internally of a number of cast or wrought iron segmental bars d, d, 
of suitable length, which are held together by a series of rings e, e, 
secured by bolts or otherwise inside the wrought iron outer casing, a. 
By this means a space / between the cast iron lining d and the 
external casing a is left for the introduction and passage of air or 
water between these parts, whereby they may be kept cool. In 
place of employing the long segmental bars d, d, held together by 
the external rings e, the lining of the cylinder may be composed of 
segmental blocks of cast iron, open at the back to allow air or water 
to pass between them and the outer casing, as shown in transverse 
section at Fig. 2* ; or thelining may becomposed of cast iron bricks or 
blocks held together against wrought or cast iron segments secured 
in an outer casing. In order to stir up or part the molten iron as 
the cylinder rotates, bars of wrought iron are inserted in the lining 
of the cylinder and made to project internally towards the centre, 
as shown at d', d!, in Fig. 2. These bars may be also made to pro- 
ject externally, as at d*, and allowed to dip into a trough of water 
as the cylinder rotates. By this means these projecting Jars d' will 
be kept at a lower temperature than otherwise, and consequently 
will last longer. The ends of the cylinder are provided with mova- 
ble end pieces g, which may be removed with facility, so as to 


leave a large and roomy opening, in order to enable the workman | 
and 9ft. high, and covered with eleven courses of 1-in. plates. The 


to get the puddled balls out of the cylinder with facility. One of 








cylinder, for which purpose it will only be required to counect the 
union and junction pipe m with the tuyere 4, and then turn on the 
gas or air. 





Trarric Receirrs.—The traffic returns of railways in the United 
Kingdom, published for the week ending the 12th of July, amounted 


| on 10,304 miles to £587,788, and for the corresponding week of 1861 





these moveable end pieces is shown detached in elevation at Fig. 3, | 


and in plan at Fig. 4. 


Fig. 5 is an edge view or side elevation of the mova- | 


ble end piece. <A fireplace is adapted to one end of the 
cylinder, as at A, but is not shown in the diagram; and at 
the other or flue end of the cylinder the jeint between the 
latter and the flue or smoke-box / is provided with a movable ring 
i, which is capable of adjustment, so as to exclude the air more or 
less, as may be desired. A movable end piece g is also adapted to 


the flue end of the cylinder, and is capable of being raised or | 


lowered, as shown in Fig. 1, by means of suitable tackle. An in- 


clined door j is also made in the end of the flie box or chamber A | 
| ret. ‘I'he propeller will be 12ft. in diameter, with a pitch of 16ft., 


opposite to the ends of the cylinder, and is capable of being raised 
and lowered in guides, in order to give easy aczess to the interior of 
the furnace or cylinder. 
sides of the cylinders, as at 4, Fig. 2*, for the purpose of admitting 
and directing a blast of gas or atmospheric air, or both combined, 
on to or into the molten iron, as will be hereafter explained. These 
openings may be stopped up by plugs when the cylinder is put in 
rotary motion. A stand pipe /, provided with a union joint and 
movable junction pipe m, is placed in a convenient spot near the 
cylinder, as shown as Fig. 2*, for the purpose of conveying the gas 
or air under pressure from the apparatus hereafter deseribed to the 


Openings for tuyeres are made in the | 


on 9,961 miles to £560,989, showing an increase of 343 miles, and 
of £26,799 in the receipts. The gross receipts on 14 of the principal 
railways in the United Kingdom amounted for the week on 6,672 
miles to £455,701, and for the corresponding week of last year on 
6,507 miles to £435,149; showing an increase in the mileage of 
165 miles, and £20,552 in the receipts. The increase on the Eastern 
Counties amounted to £2,666; on the Great Northern, to £3,187; on 
the Great Western to £8,798; on the London and North Western 
to £8,078 ; on the London, Brighton, and South Coast to £1,151; on 
the London and South Western to £4,144; on the Midland £780; 
on the South Eastern to £839; total, £29,643. But from this must 
be deducted £1,264, the decrease on the Caledonian ; £463 on the 
Great Southérn and Western; £5,878 on the Lancashire and York- 
shire ; £693 on the Manchester, Sheffield, and Lincolushire ; £113 
on the North British; and £680 on the North Eastern, together, 
£9,091: leaving the increase as above £20,552. ‘The receipts on 66 


other lines in the United Kingdom amounted on 3,640 miles to | 


£132,027 ; and for the corresponding week of last year, on 3,454 
miles, to £125,840, showing an increase of 186 miles and of £6,247 
in the receipts. 

An Amentwcan Tron-crap Turret Sar.—The keel of a large new 
turret ship, on the Monitor principle, was laid on the 17th June in 
Jersey city. Its extreme length of armour will be 200ft., extreme 
length ou water line 190ft., extreme breadth over armour 46ft. 
breadth of moulded beam 37ft. The bulwark armour timbers are 
to be oak, l7in. in thickness. The plating of the bulwark will be 
din. in thickness, in layers of 1-in. plates, planed at the edges and 
breaking joints. This armour will extend 34ft. below the water 
line, and project 3ft. 8in. beyond the hull proper. The deck beams 
are to be of oak 12in. thick, covered with pine planking Zin. thick, 
and over these two courses of }-in. plates will be fastened. She 
will be provided with one revolving turret of 21ft. internal diameter 


turret will rest on a flat ring of gun metal, and revolve on a central 
shaft lft. in diameter. This turret is to be armed with two 15-in. 
Dahlgren guns—such as those now being manufactured at the Fort 
Pitt Works, Pittsburgh, Pa. The pilot house is to be round like 
the gun turret, and in this respect is an improvement over the 
square pilot house first built for the Monitor. The smoke pipe 
is to be shot-proof—another good improvement; it will be 8ft. 
in height, Gin. in thickness, telescopic in shape, and covered on the 
top, with a grating to keep out shells. This vessel is to be pro- 
pelled by a pair of horizontal engines, each having a cylinder 
40in. in diameter, with a stroke of z2in. Ventilating blowers will 


be used, and the cold air is to be drawn through the top of the tur- | 


and two of Martin's tubular boilers will be provided. She will be 
of prodigious strength, and capable of resisting the most powerful 
guus yet made. This large turret war ship is to be made entirely of 
American materials—no foreign iron must be used. Her cost is to 
be 400,000 dols., and she is to be completed in five mouths, to do 
which between 400 and 500 men are to be employed upon her in 
day and night squads. The contractors are Secor and Co., but the 
work is to be done by J. Colwell, of the Fulton Foundry, and the 
entire supervision of it will be under Mr. George Birkbeck, jun.— 
Scientific American. 









AND STEEL. 














Betaium.—(From our Correspondent.) — The Belgian company 
for the supply of railway plant has just divided 10 per cent. on its 
share capital on account of profits realised in 1861-2. The company 
is on the point of concluding several important new contracts, and has 
decided on increasing its capital by some £20,000. The company 
has already made considerable deliveries of plant in Egypt, Russia, 
Spain, and Portugal, and has generally given ‘satisfaction to its 
| clientéle. Orders ave now on hand which will keep the workshops 
of the concern at Brussels and La Croyére well employed for two 
years. Belgium itself is about to embark in new railway works to 
the extent of £5,000,000; and the march of railway enterprise 
generally upon the continent is most rapid and continuous. 

Foreign anp Coronran Jorrixas.—The Canadian Native Oil 
Company are preparing to commence operations for their regular 
trade by the purchase of vessels for shipping the oils waiting for 
them at Dresden, near the Lake St. Clair, at which port wharves 
and warehouses have been already constructed in connection with 
the existing direct conveyance from the Oil Wells.—Official docu- 
ments published by the administration of telegraphic lines in France, 
state that there were constructed, in L861, 4,370 kilometres (tive- 
eighths of a mile each) of new lines, making the total length, on 
the Ist of Jan. last, 25,953 kilometres. The new lines have neces- 
| sitated the creation of seventy-one new offices, making the total 
number 449. The receipts for 1861 amounted to 4,919,748f., being 
ap increase of 731,673f. on those of 1860.—Colonel Colt, the inventor 
of the revolver, died worth about £800,000. His manufactory at 
Hartford, United States, employs 1,100 hands, and the wages paid 
there amount to £10,000 per month.—It is stated that the branch 
mail service between Adelaide and King George's Sound is likely 
to be abandoned by the South Australian Government. The plan 
of extending a line of telegraph from Adelaide to Albany is again 
entertained. 

Institute OF Civ. Excineers ano Arcutrects oF Canapa.—This 
Association met in Montreal on the 4th ult., at the Mechanics’ Hall, 
| for the election of officers, and the transaction of business. There 
were present George Browne, James Springle, Frederick Lawford, 
James Nelson, T. 8S. Scott, John James Browne, H. M. Perrault, T. 
Fahrland, from Montreal; G. H. Perry (vice-president), W. A. 
Austin, (rec.-secretary), Duncan Sinclair, Thomas Stent, Thomas 
Fuller, from Ottawa City; Charles Baillerge, A. Wallace, from 
Quebec; and W.J. McDonald. George Browne, Esq., was called 
to the chair. The secretary read thirty-eight letters from absent 
members approving of the object of the meeting. The president, 
after stating the object of the meeting, requested the members to 
proceed with the annual election of officers. The following gentle- 
men were elected for 1#62-63:—George Browne, (Montreal), presi- 
dent; Charles Baillerge (Quebec), James Stewart (London C, W.), 
F. Rastuck (Hamilton), vice-presidents; W. A. Austin (Ottawa 
City), rec.-secretary 5 Jobn Tully (Toronto), corres.-secretary 5 Au- 
gustus Laver (Ottawa City), treasurer. ¢ ouncil :—Surveyors’ Divi- 
sion: A. Wallace (Quebec), D. Sinclair (Ottawa City), O. F. Aus- 
tin (Ottawa @ty), Samuel Peters (London, C. W.) H. M. Perrault 
' (Ottawa City). Engineers’ Division: Walter Shanly (Montreal), 

George H. Perry (Ottawa City), W. B. Gallway (Ottawa City), G. 
L. Reid, Robert Shanly, W. IL. Napier, F. W. Cumberland (Toron- 
to). Architects’ Division: . Lawford (Montreal), James Springle 
do.), T. 8. Scott (do.), Thos. Fuller (Ottawa City), W. Kauffman 
Toronto), T. Stent (Ottawa City), C. P. Thomas (Toronto). 
card of Examiners:—Surveyors’ Division: D. Sinclair (Ottawa 
City), H. M. Perrault (Montreal), A. Wallace (Quebec). Engineers’ 
Division : Walter Shanly (Montreal), F. W. Cumberland (Toronto), 
G. H. Perry (Ottawa City). Architects’ Division: F. Lawford 








| (Montreal), T. Stent (Ottawa City), Thomas Fuller (do.). 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, 


price 2s, 6d. each. 

Erratum.—ZJa an ariicle last week on brick machinery the word “ ton 
used for “thousand,” in speaking of the cost of wheeling, &e., at Messrs. 
Brassey's works, Victorva Docks. 

H. K. and C. ~ Declined. 

HOPEFUL.— Write to the Commandant at Chatham. 

8S. W. K.— With 20/t. yall of water a turbine is the best motor. 

G. C.—There are several books which you can consult sor the required infor- 
mation. 

H. W. — You should take a look among the cocks, taps, dc., exhibited at South 
Kensington. 

C. B. A.—We inust decline the trouble of obtaining for you the informa- 

tion you require, 

T, C.(Southampton).— We cannot say whether the machines will be illustrated 
in the Ianner you desire. 

INJECTOR.— Messrs. Sharp, Stewart, and Co., of Manchester, have the entire 
control of the Buglish patent jor the Injector. 

A SUBSCRIBER.—Perhaps the most accessible work on cements is that by Mr. 
Burnell, in Weale’s Rudimentary Series, and entitled, * Limes, Mortars, 
and Cements.” 

A Cornisu Esxaineer.—J/s not Mr. Polc’s a good work? We really cannot 
recommend you to write a work, however good, on the Cornish engine with 
the expectation of realising a projit from it. 

W. B (Lisburn).—We do not think that the power absorbed by the drag on the 
yarn of @ spinning frame can be exactly calculated, imaxmuch as the 
lect 18 chieny to increase the friction on the steps of the sprudles. 

Crispin.— You can examine any specyication aster the expiration of six 
months from the application for protection, At the end of seven mouths 
the specification will be published, but in the interval of ove month the 
charge for exauination at the Patent Office is one shilling. No. 3,202 sor 
1861 will be published on Saturday week. 

W. X.—The objections to large imuzle loadiag guns are the 
running in the gun, in forts or on board ship, every time it is loaded; the 
time and labour required to ram howe the charge, expecially with a rifled 
gun, the danger of leaving burning material within the bore, so as to cause 
explosion on the introduction of the charge, unless the vent is carefully 
stopped, aid oue or tivo minor objections. 


" owas 


necessity of 





LOCOMOTIVE SUPERHEATING APPARATUS. 
(To the Editor of The Engineer.) 


£ir,—In a late number of your valuable paper, taking notice of the loco- 
motives now in the Exhibition, you speak of the absence of any super- 
heating appaxatus upon any of them. 

I would therefore beg to call your attention to a model, in the Canadian 
department, of a locomotive smoke box containing the form of super- 
heaters “ patented by myself,” and now in use On thirty of the engines of 
the Grand Trunk Railway of Canada. MARTIN. 

Toronto, July sth, 182. 

(ha. Muirtin'’s apparatus was illustrated in THE ENGINEER of Nevember 22nd 

last (vol. xii. p. 310)). 





STEAM ENGINE TREATMENT. 
(Zo the Editor of The Engineer.) 


Sin,—I think that ‘* A Working Man” has been a little hasty in making 
his calculations when be concludes that “ if you cut off steam a little above 
half-struke, and the number of revolutions nearly half more, you will have 
ust the same quantity of steam to condense in the same time.” 

I will take the cylinder of * 40-Horse Engive” as an example ; and as he 
says nothing to the contrary, we will suppose the initial pressure of the 
steam to be the same in both cases. First, using fall steam and working at 
twenty revolutions per minute, as this engine is doing at present, the capa- 
city of the cylinder is 40 cubic feet, which, multiplied by twenty double 
strokes, gives 1,600 cubic feet of steam used per minute. Second, cutting 
off at half stroke, and working at 30 revolutions per minute, will make 
= = feet — 29 enbie feet X 30 double strokes 1,200 cubic feet of 
steam used per minute, or only three-fourths of the quantity used in the 
first case, and, as the air pump works faster, it will clear the condenser 
better, and, of course, improve the vacuum ; then as to the power, we will 
suppose the same pressure as *40-Horse Engine” uses at present, viz., 
26 tb., which, cut off at half stroke, will expand to 15lb., and give a 
uniform force throughout of 22 Ib., the vacuum we will estimate at 12 Ib., 
which makes 34 lb., gross pressure ; then deducting 4 Ib. for friction, &ec., 
we have, area of cylinder 962°11 sq. in. « 30lb. XK 36uft. per minute 

33,000 
%14°8 horse power, with an expenditure of steam one-fourth less than at 
present. The condenser is practically altered by altering the speed of the 
engine and using less steam. 

I think that Lhave said enough to make the advantage of working the 
engine quicker, and cutting off earlier quite clear, without intruding any 
longer on your valuable space. 

July 2ist, 1862. J. 8. P. 


Tuk ENGINEER cox be had, by order, from any newsagent in toven or covntry, 
end at the varwus railiray stations; or it can, Y preserved, be suppled 
direct from the opice on the following terms :— 


Half yearly tiacluding double nwinber), lis. fd. 
Yearly (incleding tico double numbers), £1 11s. 6d. 


Tf credit be taken, an extra charge of two shillings and sixpence per annunr 
will be made, 
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Advertisements cannot be quaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
wader is half-a crowu ; each line afterwards, sir pence, The line aceradges 
nine words; blocks ave chavaed the same vate for the space they jill, All 
single advertisements frou the country must be accompanied by stamps in 
payment, 


Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
end communications to be addressed to the Editor of Tuk ENGINkER, 163, 
Strand, Loadou, WC. 
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THE STRENGTIL OF IRON, 


WueEn Robert Stephenson told the members of the Iron 
Commission that the strength of all irons varied but five, 
six, or seven per cent. either way from a certain standard, 
he but expressed the general belicf of engineers, and yet 
he disproved himself, the next day, by sending in a table, 
giving the results of his own experiments, showing a re- 
markable range in the strength of irons tested for the 
High Level Bridge at Newcastle. All experiments on 
cast iron have shown much the same diversity of strength. 
We have had comparatively few experiments on the 
strength of wrought iron and steel, but upon this point our 
want of information is now likely to be satisfied by the 
publication of a most comprehensive series of experiments 
conducted by Mr. David Kirkaldy, for many years en- 
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Napiers had a testing machine constructed, and entrusted 
Mr. Kirkaldy with the conduct of suitable trials of strength. 
These trials extended over a period of nearly three years 
and a half, namely, from April 1858 to September 1861. 
A partial abstract of the results was communicated to the 
Institution of Engineers in Scotland, and appeared in their 
Transactions for 1859. ‘The whole have now been carefully 
collected, arranged, and published by Mr. Kirkaldy, and 
will, we venture to say, supply a want felt by almost every 
engincer in any way engaged in the application of wrought 
iron or steel to constructive purposes. 

Mr. Kirkaldy collected, as far as possible, what may be 
called commercial specimens of the different irons and 
steels, resorting only where no other supply was at hand 
to samples, sent as such by the manufacturers. In this 
way his results possess a value which few experi- 
ments of the kind have yet given. Mr. Kirkaldy’s 
book minutely describes the testing apparatus em- 
ployed, the manner in which the specimens were prepared 
for experiment, the classification of the experiments and 
the mode of conducting them, the method of calculating 
and tabulating detailed results, the breaking weight and, 
especially, the contraction of area of both the irons and 
steels tested, graphic representations of their fractures, 
their rate of elongation under increasing strains, the in- 
fluence of various kinds of treatment, the effects of altering 
the shape of the specimens, the comparative strength of 
screwed and chased bolts, the relative strength of welded 
joints, the effect of suddenly applied strains, specific gravi- 
ties of the specimens, Xc. 

The specimens comprised 134 steel bars, 386 iron bars, 
104 steel plates, 349 iron plates, 72 angle irons, 14 rivetted 
steel plate joints, 44 iron shapes, 180 screwed and chased 
iron bars, 18 welded joints in iron bars, 2 ditto in steel 
bars, besides 50 iron bars to which strains were suddenly 
applied. Perhaps one of the most important results to 
which Mr. Kirkaldy has called attention is that of the 
contraction of area, or stretching of various irons and 
steels before breaking. Heretofore all experiments on 
the strength of metals have been referred to the original 
sectional area experimented upon, but in these experiments 
the anomaly was frequently presented of a hard and inferior 
iron actually bearing a greater load than another of superior 
quality, although the former might yield suddenly at any 
moment. In some cases, Mr. Kirkaldy has found iron to 
be stretched, in breaking, to such an extent as to retain 
less than 30 per cent. of its original area, and this iron, 
we may cay, Was Swedish charcoal iron evidently of excel- 
lent quality, the breaking weight being 47,534 lb. per 
square inch of the original area, and 160,520 lb. per square 
inch of the area to which the specimen was reduced by 
stretching before breaking. Nearly all the bar irons, of 
good quality, experimented upon contracted in area from 
40 to 60 per cent., while the plate irons seldom showed a 
contraction of area, before breaking, equal to 20 per cent. 
of the original area, the general contraction being but 10 
or 15 per cent. for good plates stretched lengthwise, and 
from 3 to 12 per cent. when stretched crosswise. In every 
case plates stretched lengthwise of the grain bore consider- 
ably more than when torn asunder so as to separate the 
fibres from each other. Some plates of Shropshire iron, 
which stood 52,362 lb. per square inch along the grain, 
broke with 43,036 lb, applied crosswise. 

We have not the space at present for anything like an 
abstract of the results of these experiments, but must refer 
our readers to the work itself, published, we believe, by 
Mr. Kirkaldy himself at his residence in Glasgow. So 
diverse, suggestive, and, above all, so trustworthy are the 
facts brought out by this inquiry that few engineers, we 
are convinced, will neglect to make them the subject of 
carly and careful study. 


COTTON MACHINERY IN THE EXHIBITION, 


A NUMBER of carding engines, mostly with self-acting 
stripping gear, are exhibited in what our contemporary— 
the Builder—with neat flattery calls the “ palace of art 
and industry.” In the tumble-down “ palace,” kuown as 
the western annexe, a wretched shed in which every prin- 
ciple of carpentry has been defied, are to be found repre- 
sentatives of cotton preparing machinery from the works 
of Messrs. Platt, Brothers, and Co., Mason of Rochdale 
Dobson and Barlow, Hetherington and Sons, and others. 
It is well known to many of our readers that, for ordinary 
numbers of yarn, it has long been customary to employ 
but one carding engine, instead of the old system of sepa- 
rate sets of breaker and finisher cards, or the kind of card- 
ing engine with two main cylinders known as the Oldham 
card. Most of the carding engines exhibited at South 
Kensington are single cards, and most of them are 40in. 
wide on the wire, with cylinders 403in. in diameter, 
although there are others 45-in. in diameter. ‘The general 
speed of the main cylinders is 140 turns per minute, 
although Mason’s 45-in, cylinder is understood to be run at 
160 turns. ‘There appears, just now, to be a disposition 
among certain makers of cotton machinery tosee how much 
cotton can be pushed through a carding engine in a given 
time, and although in the most profitable Lancashire 
practice 4 ewt. a week is considered fair, and 2 cewt. by no 
means discreditable, there are cards at South Kensington 
which are said to get through their 10 ewt. or 12 ewt. in 
G0 hours, while something like 18 cwt. is claimed for, at 
least, one on exhibition. The latter, we may say, is sent 
by Messrs. Hetherington and Sons, of Manchester, and has 
a 45-in. cylinder (40in. wide on the wire) a 22-in. doffer, 


| three “ lickers in,” one being worked by self-acting appa- 
H ) 


gaged in the great establishment of Messrs. Robert Napier | 


and Sons, of Glasgow, and who made all his experiments 
under the auspices of that eminent firm. ‘The Messrs. 


Napiers, it appears, received orders, a few years ago, for 
some high pressure boilers and marine machinery, and as 
combined lightness and strength was especially to be con- 
sidered “homogeneous metal” and puddled steel were 
suggested for use in the place of ordinary wrought 
Before trusting to these materials, however, Messrs. 


iron, 


ratus, so that, when at its highest speed, it strips or cleans 
the main cylinder. The 22-in. doffer is said to make 
18 revolutions per minute, while the comb makes 900 
double reciprocations in the same space of time. Mr. 
Mason’s cerd, 40in. wide and having a 45-in. main cylinder, 
works at nearly the same speed, the comb having, indeed, 
been run as high as 1,400 revolutions per minute, while 
1,200 is the ordinary speed. 

The self: stripping apparatus, attached to the variouscards, 
differs in construction. In one of Messrs. Platt’s breaker 
cards there are three self-stripping rollers, four rollers and 


four clearers, while in another there are two self-stripping 
rollers, on Adshead’s patent, with five rollers and four 
clearers. Messrs. Platt’s finisher cards have fifty flats, 
arranged in an endless band which moves slowly Lions 
imperceptibly) forward, eighteen being constantly in 
action. In Messrs. Hetherington’s carding engines, three 
of which are exhibited, Mr. Rivett’s improvements, illus- 
trated in THE ENGINEER of December 13th last — xii., 
p- 357) have been adopted. ‘The top rollers revolve with 
a slow motion alternately in both directions, and in one 
part of their revolution are stripped each by a stationary 
comb, and the waste coiled up on a lap immediately over 
the licker in. By a self-acting apparatus also, which can 
be brought into action after any interval of time required, 
the main cylinder is thoroughly stripped. The carding- 
engine, it is to be understood, stops itself after any pre- 
arranged interval of time, the main cylinder being brushed 
| out and the card again started into work, all without any 
care on the part of the attendant. ‘The self-strippin 
operation occupies but four or five minutes, and the car 
is said to work equally well on long staple cotton or Surats. 
Messrs. Dobson and Barlow’s cards have Wellman’s self- 
stripping apparatas, an American invention, and are highly 
spoken of. Mr, Mason’s cards have top rollers, but these 
are not self stripping. In these cards, we may also notice, 





a pair of rolls first tluted with sharp ribs and afterwards 
chased, so as to present an innumerable number of sharp 
| teeth, are employed as dirt rolls, to pick out leaf and sand 
| from the cotton while on the licker in. ‘The cotton is taken 
| off on a“ fancy” roll, the surface speed of which is one- 
| tenth greater than that of the main cylinder, to which the 
cotton is finally delivered by a roller running at a speed 
intermediate between that of the “fancy” and the main 
cylinder. ‘The dirt and “fancy” rolls have only been 
adopted within the last twelve months. Beneath the main 
cylinder is a sheet of metal perforated with innumerable 
‘in. holes, intended to permit the passage of leaf and other 
impurities taken in with short staple cotton. ‘The “ bends,” 
orsemicircular frames supporting the top rollers, are, in 
Mr. Mason’s cards, finished by turning and boring, a pair 
being bolted together so as to form a circle, when they are 
put ima lathe and turned and bored, so as to afford the 
most accurate adjustment for the various parts which, in 
all top roller cards, require to be attached to the bends, 
The endless chain for driving the top rolls, has a neat and 
effective little contrivance by which it may be tightened or 
slacked, according to whether the top rolls are at work or 
about to be taken off for stripping. 

In the workmanship of carding engines there has been 
a great improvement since the time when the main 
cylinders were made of wood, glued together, and after- 
wards turned. Every part is now made with the greatest 
degree of mechanical truth and geometrical accuracy. The 
cotton comes from the lap machine in a roughly felted lap, 
and in the carding engine the very short staple and the 
downy covering of the seeds brought on from the ginning 
process, are both combed away and separated as waste. 
Even if the fibres were brought together in parallel lines 
side by side, the yarn would be more or less rough were 
not the very short staple and moss-like filaments just men- 
tioned carefully separated. In this connection we shall 
avail ourselves of an excellent summary of the carding 
process, as prepared by Mr. Spencer, of Messrs, Platt 
Brothers, and presented in their handsomely illustrated 
private catalogue :— 

The breaker card is supplied or fed by a lap of the fleece 
from the lap machine, which is placed on a roller at its 
feeding end, guided by plates at each side which have slots 
in them to receive the ends of the rods passing through the 
laps’ centre. ‘The unlapping of this fleece is governed by 
the motion of this roller; it is now passed over the plate 
to the feed roller, which delivers it to the taker-in roller ; 
at this point the combing or carding commences, whilst the 
fleece is held by the feed roilers travelling at a slow speed, 
the taker-in running much faster and having its surface 
covered with cards, a kind of wire brush covered with 
crooked teeth so fixed that the points of the teeth strike 
down into the fleece held by the feed rollers, As these 
fibres are combed the impurities separated fall to the floor ; 
the taker-in passes the fibrous tufts of cotton as wy f are 
released by the feed roller on its under surface to the large 
cylinder, which is also covered with cards, and which 
revolves in an opposite direction to the taker-in, ‘The 
points of its teeth incline in the direction of motion, and 
its surface travels much faster than that of the taker-in 
from which, in passing, it takes the fibrous tufts and carries 
them to the self-stripping dirt-rollers, the cards on which 
have their hook point to tace those of the cylinder, so as to 
hold in the interstices of their wires such impurities as they 
ee | receive, Which are carried forward by their motion 
and stripped by a vibratory comb so as to form a roll on 
their upper surfaces, to be taken away at intervals. 

These dirt rollers revolve with a very slow motion, so 
| that they assist in stretching the fibres as well as in col- 
| lecting the dirt. From the dirt rollers the cotton passes 
under the first clearer to the first carding roller, whose 
hooks also face those of the cylinder, so us to straighten 
the fibres and divide any tult remaining ; this roller passes 
the fibres fixed in its teeth (by their antagonism with the 
cylinder) back to be stripped by the clearer, this again 
delivers them to the cylinder to be again divided by the 
same roller. ‘This operation is repeated by each of the 
| five rollers and clearers, till the tufts are all reduced to 
striight fibres, which pass on to the doffer (another cylin- 
| der about half the size of the main cylinder) ; the hooks 

of the doffer face the cylinder, its motion also recedes with 
| it and travels at a much slower speed, the fibres are again 
stretched whilst they are left on its surface, they now pass 
on its under side to be stripped by the doffing comb, which 
is formed of thin plates of steel having fine straight teeth 
on ther lower edge, which are hardened to prevent wear- 
ing ; these plates are fixed to a channel-bar which is con- 
nected at each end to a crank running ata high speed, and 
which gives to it a vertical vibratory motion, so as to strip 
| a portion of fleece from the face of the doffer by its down- 
| ward motion and clear itself by its rising, the fleece is then 
| contracted through a funnel and taken forward by the 
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ete often which deliver it in the form of a deere or 
riband to the coiler and can. 

In the lap doubler the slivers from the breaker card 
are formed into a fleece and coiled into a lap to supply the 
finisher card; it operates as follows:—Two rows of tin 
cans containing slivers are placed on each side of the 
feeding table, which forms the section of a cone; this 
table is {furnished with two pairs of plain rollers of the 
entire length of, and parallel to, each side; these rollers 
take the slivers from the cans filled by the coilers and 
deliver them upon the surface of the table. In their course 
from the cans to the table the slivers pass through 
holes in a bar of iron to guide them over a curved 
plate, under which is a revolving shaft that carries 


a boss with three wings opposite each sliver. On 
the top edge of the curved plate is a_ fulcrum, 
which carries a small two-ended lever; the lower 


end hangs under it, and is heavier, to give it a vertical 
direction, so as to cause it to fall in contact with one of 
the wings in the revolving shaft. The top ends of these 
levers project above the plate, and are pressed down by the 
slivers passing over them, when the shaft is free to 
revolve, till one of the slivers either breaks or runs out, 
when its lever falls, and stops its motion. ‘The stopping 
of this shaft puts in motion a cam that moves the strap 
upen the loose pulley, and stops the machine ; the end of 
the sliver is again supplied, and the mac chine proceeds as 
before. By this means missing slivers, or ‘ singles,” is 
entirely prevented, and the fleece is uniform. 

‘Iwo slivers, one from each side, pass up the centre of 
the table, close to each other, from the apex of the cone, 





_ 


the others are supplied in equal divisions on each side, so | 


as to fill the whole surface. 

‘fhe lap machine is connected to the wide end of the 
table, and the first of 
sliver travels at the same surface speed as the smaller 
rollers that supply the table from the cans, so that the 


slivers move in straight lines from one to the other, and | 


are drawn over the table by mutual assistance, as the long 
ones up the centre would break if not assisted by those at 
the sides. 

The machine that winds the lap 


is similar to that | 


its callenders that receives the | 


| 
| 


described for the seutcher, but the laps are wound upon | 


wooden bobbins that are taken with them to the cards. 
These bobbins are weighted by Knowles’ patent motion, | 
consisting of an iron roller which presses on them whilst | 
their ends are formed against revolving washers, guided | 
in their centres, without gudgcons, which facilitates the 
removal of the laps. 

‘These machines are constructed to form laps, either one- 
third, one-half, or the full width of the lap required, 
may be desired, 

The finisher 
and cleaning commenced by the breaker. 

In some cases for carding middling qualities, cards 
similar to the breaker cards before deseribed are used as 
finishers also; so that if desirable both may be used for 
single carding. 

lor fine qualities those of the construction illustrated 
and exhibited are most generally used ; for fine qualities 
of still higher counts, this construction of carding engine 
is used for both breaker and finisher; and for the finest 
qualities, it is used as a breaker card for cotton to be after- 
wards combed by the combing machine. 

The finisher is supplied with laps formed by the lap 
doubler (before described) of 96 slivers from the breaker 
card, in order that the mixing of the cotton may be more 
thoroughly effected, and to insure more perfect uniformity 
of the sliver. 

These laps are placed between two rollers at the 
feeding end of the card which unlap the fleece and 
deliver it to the feeding roller; they are guided at each 
side by a plate to keep the tleece central with the cards. 


‘ard continues the operation of combing | 


| 
4 
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The taker-in roller combs it from the feed rollers and | 


carries it to the main cylinder, which is covered on a 
portion of its surface with a train of iron flats, covered 


with cards, and united at each end by links, so as to form | 


an endless travelling lattice. 
shafts, having a slow. motion, and supported by bearings iv 
the ge neral framing. ‘Those flats in operation slide upon a 
curve that is adjustable to the cylinder, 

The sliding portion of the flat is formed with a slight 
angle to the face, upon which the card is fixed, so that the 
point of contact with the cylinder will be near to the front 
or leading side of the card. Those flats not in operation 
slide on plain slips on cach side of the cylinder to support 
them whilst the faces of the cards on their surface are 
ground true and sharp by a short dise of metal covered 
with emery, and running at a quick speed, and at the same 
time traversing over the lengths of the strips of card on 
the flats, so as to form the points of wire to a true surface. 
The hooks of these cards face those of the cylinder, so that 
each flat combs the fibres as it passes on the face of the 
cylinder, ‘The main cylinder and doffer are also made true 
by this method of grinding. The impurities separated are 
carried forward by the motion of this train. and are 
stripped off by a vibratory comb in front, when they fall 
into a box. 

After passing the flats, the fleece is again combed and 
delivered as before described in the breaker carding 
engilie. 

(To ki ae 








Maretzo.—A company calle d the Ma aretzo Company (limied) has 
been formed to manufacture, by a patented process, a new an 
beautiful material, intended to be applied for many of the useful 
and decorative purposes for w hich marble, and imitations a marble, 
are now used. ‘The material is favourably spoken of by architects. 

THAMES Steampoats.—We are glad to see the prospecms of the 
Thames Express Steamboat Company (limited), a company or- 
ganised to meet the manifest wants of the public invespect of 
es river transit. The boats are to be large, very swift, and 
to be provided with airy and elegant deck saloons, insunng shelter 
and comfort in all weathers. 

Cuvurcn Betrs.—The fine peal of eight bells, exhibited in the 
Exhibition by Messrs. John Warner and Sons, of ¢ ‘risplegate, and 
to which a medal was awarded by the jurors in class 31, section B, 
* for excellent workmanship and ingenuity applied in chiming 
bells by machinery,” have, we learn, been purchased for the 
cathedral at Auckland, New Zealand., 
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Grants of Provisional Protection for Siz Months. 


652. JEAN NADAL, Brooke’s Market, Brooke-street, Holborn, “‘ An improved 
portable fountain for water or other liquids."—Petition recorded lith 
Marc, 1862. 

723. ALEXANDER SOUTHWOOD STOCKER and ALEXANDER RICHMOND STOCKER, 
Wolverhampton, Staffordshire, ‘* Improvements in the manufacture and 
construction of metal boot heels and tips and horse shoes.”—Petition 
recovdet 17th March, 1862. 

887. Marc ANTOINE FRANCOIS MENNONS, Rue de l’Echiquier, Paris, ‘‘ Im- 
provements in the manufacture, from vegetable product, of glucose or 
fermentable sugar.”—A communication irom Martial Victor Jouannet, 
Faurelles Commune, Jurignac Charente, France.—Petition recorded 31st 
March, 1562. 

1074. RicitakD ARCHIBALD Brooman, Fleet-strcet, London, ‘‘ Improvements 
in carriages for transporting loads on railways, common roads, and other 
surfaces.”—A communication from Nicolas de Malakoff, RKue Geoffroy 
Marie, Paris.”—Petition recorded 14th April, 1862. 

1520. Marc ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
** Improved processes for the conversion of amylaceous matters into sac- 
charine and other useful products.”"—A communication from Georges 
Serret, Paul Hamoir, and Achille Duquesne, Faubourg de Paris, Valen- 
ciennes, France.—Petition recorded 20th May, 1862. 

1541. James HILLerT Perry, Piccadilly, St. James’s, London, *f An im- 
proved method of curing diseases of the human body by manetism.”— 
Petition recoried 22nd Mau, 1862. 

1612. Pierre Boisset and Bernarnpo ANTOGNINI, New York, l 
provements in the manufacture of boots and shoes.” 

1613. HENNING BoeTiUs, Great George-street, London, ‘* A new mode of 

cooling (refrigerating) hot liquids and condensing steam.”—PDetitions 
reccrded 29th May, 1862. 

669. THOMAS LAYZELL SCOWEN, Allen-road, Stoke Newington, Middlesex, 

mprovements in indicating time and aceent in music.”—Petitwn 

recorded 3rd June, 1862, 

9. JosEV EMILE Morrovx, 





S., ** Im- 





Windmill-street, Tottenham-court read, 

jon, “* A new compound for protecting and preserving the polish, 
polished and other surfaces of metals, woo skins, and paper, and for 
rendering all woven, textile, and other fabrics water and weather-proof.” 
—Petition recorded bth June, 1862. 

1734. JAMES SHAND and SaMUKL Masoy, Black tri: ars: road, 
provements in the construction of steam boilers.’ 

1738. Wittiam HoLLanp, Adelphi Mills, Salford, Lancashire, ‘* Certs ain im- 
provements in cz - : 








Surrey, *f Im- 











ding engines. — Petitions recorded With June, 1 3 
1751. Henky Stockton FIRMAN and Witiiam JAMES Wit MAM us, Great 
Suffolk-street, Southwark, Surrey, “ Improveme nts in lamps, more par- 
ticularly designed tor barning parattin or coal oil and other hyd 
of different grades, or any combustible material used for ob 
—A communication from Joseph Eystra, Muscatine, lowa, t 
recorded Lith Juve, 1862. 

1777. CHARLES Epmé Cou RTILLIER, B 
inhaling and saturating apparatus.” 

1779. JOUN FLEMING ALLAN, Giasgow, Lanarkshire, N.B., “ Improved fur- 
nace arrangements to prevent smoke and economise fuel.” 

1781. JAMES Evans, Hyde, Cheshire, ‘Improvements in self-acting mules.” 

1783. Henry Bricut, Woodford, Essex, * Improved apparatus or arrange- 
ments for screening fires in stoves and grates, with the view to avoid 

cidents.”— Petitions recorded 16th June, 1362 

. SAMUEL Hazanp HuNtLY, Upper Baker-st ree t, Regent’s Park, London 

“Improvements in the construction of furnaces for effecting the more 

perfect combustion of the fuel.” 

1786. ANDREA CRESTADORO, Great Ormond-street, Queen-square, London, 
* Improvements in obtaining and applying motive power from rarefied air 
and from aeriform fluids.” 

1787. Joun Hunt, Birmingham, ‘* An improvement or improvements in 
bronzing or colouring articles of copper or aliuys of copper.” 

1789. ALEXANDER WOODLANDS MAKINSON, Westminster, London, “ Improve- 
ments in locomotive and stationary engines.” 

1791. ARCHIBALD PRINGLE, Glo’ster-crescent, Camden Town, * Certain im- 
provements in locks,” 

1793. SAMCEL VARLEY, Sleaford, Lincolnshire, *‘ improvements in reaping 
machines,” — Petitions recorded 17th June, 1s62. 

1799. Josep WARREN, Maldon, Essex, ** Improv ements in P Nloughs.” 

ls0l. WILLIAM Epw AKD Newton, Chancery-lane, London, ** Improvements 
in electrical brushes.”—A communication from Pie ~ Nos d’Argence, 
Rue St. Sébastien, Paris. —Petitions recorded 18th June, 1362. 

1803, Joun LANCELOT SMiru, St. John’'s-square, C lerkenwell, London, “ A 
universal fire alarum with discharging apparatus. ”— Petition recorded 19th 
June, 1862. 

1865. ABRAHAM Bay ey, Liverpool, Lancashire, ‘‘ Improvements in lamps.” 
— Petition recorded 25th June, 1862. 

1875. THomASs Rainrortu TERLUTT,. Manchester, ‘‘ Certain improvements 
in the manufacture of soap, soda, and other material employed for the 
purpose of washing and cleansing.” 

IS77. JEAN LENJAMIN CoquatTnix » Folie Mericourt, Paris, ‘‘ Improve- 
ments in weaving carpets, tapestry, and similar fabrics, and in apparatus 
for the same.” 

1879. Joun Henry Jounson, Lincoln’s inn-fields, London, “ Improvements 
in the construction of electro-voltaic plate work for medical and other 
purposes,”—A communication from Thomas Patten and Charles Mettam, 
New York, U.S. 

1880. Joun HENRY JouNnson, Lincoln’s-inn-fields, London, ‘* A new compo- 
site fluid to be used for illuminating purposes,”—A communication from 
Benjamin Hebard, Dorchester, Massachusetts, U.S.—Petitions recorded 
26th June, 1862. 

1881. ALEXANDER ANDERSON, Islington, Londo m, “‘Improvements in appa- 
ratus for steering ships or other vessels, 

1882. Joun Warson, Old Bailey, London, “ Improvements in printing ma- 
chines and apparatus connected therewith for printing from letter-press 
forms.” 

1883. CHARLES CocuiRANE, Ormesby Ironworks, Middlesbro’-on-Tees, ‘* Im- 
provements in the manufacture of aluminate of soda and potash.” 

1885. CHARLES COCIKANE, Ormesby Ironworks, Middlesbro’-on-Tees, “ Im- 

2 of iron.” 

1887. Wintiam , Coventry, “The manufacture of woven tickets of 
silk, cotton, or wool, or mixture of those materials, for the purpose of 
marking or advertising goods.” 

1880) ALEXANDER HENNAH MARTIN, Buttershaw, near Bradford, 
“Improvements in means or apparatus employed in weaving.” 

1890, Isaac Houoen, Bradford, Yorkshire, ** Lmprovements in means or 
apparatus for preparing and combing wool and other fibrous materials.” 

189], ALEXANDER ANGUS CROLL, Coleman-street, London, * luprovements 
in the treatment of ammoniacal liquor of gasworks.” 

Isv2. DANIEL LANCASTER BANKS, Graceclureh-str et, London, * A new 
method of constructing a portable covered coffer dam or apparatus for 
facilitating operations under the water, in the water, or out of the water, 
and apparatus connected therewith.” 

DANIEL Lay Banks, Gracechurch street, London, ‘* A method 
of constructing a portable sect " k, and apparatus connected 
therewith."— Petitions recorded 27th June, 

1805. Thomas Kine, Grafton, and Joun KING, Chadshunt, Warwickshire, 

Improvements m i i 
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‘ i Pat is, ** Improvements in ge 

vanmising or coating met us by nse a tl agency, and in apparatus 
connected therewith,’ 

1800. Gronak WASHINGTON 
improved flexible-spr 
facture of ladies’ skirts.” 

1000, CHAKLES CALLEBAUT, South-strect 
provements in sewing machines,” 

19uL Joun Taruam, Kochdale, Laneashir 
or appar itu P preparing, spiuniag, dot 
and other fibrous materials,’ 

1908, Joun Wensrer, Woodbridge-road, Ips 
in the means of prot ceting steam boilers from ineruastation 
recorved sth June, 1862. 

1905. Josten Watt and Tomas Dopp, Liverpool, ‘* 
for controlling the flow or passage of tinids, ’ 

* linprovements in the runnit 


BeLping, King-strect, Cheapside, London, ** An 
cloth or fabric especially adapted for the manu- 






, Finsbury, London, “ Certain im- 
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ww gear of 
four-wheeled carriages. 

1907. JAMES HaArtsnonn, Mansfield-road, Nottingham, “ Improvements in 
the manufacture of lace.” 

1902. AUNGEIR Byrxes, Metropolitan-builk 
Londen, * Improvements in breech-'oading fir 

loco, WILLIAM EDWARD GrpGE, Welling 
provements in looms for weaving.” 
Lenne Truffaut and Hubert Rainbault, 

Wil. Witttiam Epwarp Newton, Ciancery 
ratus for picking or gathering cottou,” 
Jordan Eckel, New York, U.S. 

1913. THOMAS PARKER, Wor dhouse C arrs, Leeds, Yorkshire, ‘* Improve- 
ments in tinting or dyeing fabrics compose: Ae mixed animal and vege- 
table fibres.”— Petitions recorded 30th Jw 2. 

1917. RicuakD ARCHIBALD BROOMAN, Fleet-st com London, *‘ Improvements 
in the construction of blast furnaces.” ‘—A communication from Eugene 
Alexandre Frederic Gogue!, Audincourt, France. 

1919 George HENRY BikkBECK, Southampton-buildings, Chancery-lane, 
London, “ Improvements in processes for the utilisation of certain refuse 
products resulting from the manufacture of iron, such processes being 
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applicable to the treatment of other metallic or mineral substances,”—A 
communication from Emmanuel Minary and Raymond Soudry, Paris. 

1920. Jessze GREENHALGH, Hyde, and JaAMEs GREENHALGH, Audenshaw, 
Lancashire, ‘* An improved diminishing valve, and also a water or steam 
escape apparatus to give alarm in case » of fire, and to assist in quenching 
the same 

1921. Tuomas FEtLowes and HENRY Hemrrey, Spalding, Lincolnshire, 
“Improvements in apparatus for elevating straw and other agricultural 
produce.” 

1923. Witt1AM Epwarp Newton, Chancery-lane, London, ‘‘ Improved ma- 
chinery for washing wool.” — A communication from Walter Davis 

Richards, Boston, Massachusetts, U.S.—Petitions recorded 1st July, 1862. 

1924. Eveene De Lasastipa, Hart-street, Bloomsbury-square, London, 
“A new method of manufacturing y india-rubber articles by the simulta 
neous combination of pressure and vulcanisation.”—A communicati 
from Albert Cohen and Charles Vaillant, Harbourg- upon-Elbe (Hanover). 

925. WILLIAM Porter, Fleetwood, Lancashire, ‘ ‘Improvements in the 
manufacture of targets.’ 

1927. JosEPH ELLERBECK, Heywood, Lancashire, 
for weaving.” 

1929. Tuomas LAMB ATKINSON, Stamford-street, Blackfriars-road, Surrey, 
“Improvements in the construction of stew pans and other such like 
cooking utensils.” 

1930. Grorce Hesry Hutskamp, Chancery-lane, London, “ Imp rovements 
in violins and other similar stringed instruments, and in guitars.’ 

1931. Joun Murray, Whitehall-place, London, * Improvements in port- 
manteaus.” 

1933. Joseru Crise and Josern WiLLiAM EL.iott, East King-street, South 
Shields, Durham, ** Improvements in apparatus for burning American 
rock oil, paraffin oil, oil of petroleum, and other inflammable oils, 
spirits, or essences.” 

1935. GxorGe Brpson, Manchester, “ Improvements in rolling wire and 
other rods or bars of ‘metals.”—Petitions recorded 2nd July, 18 

1941. Thomas EpMuUNDs, Seymour-place, Bryanstone- “square, Londo “Tm- 
provements in preparing “compressed fruits in cakes. 

1943. JAMES Mies, Street, near Glastonbury, Somersetshire, ‘‘ Improve- 
ments in machinery for cutting out soles and other parts used in the 
manufacture of boots and shoes, «nd also parts used in the manufacture 
of other articles.” — Petitions reco) ded 2 

1944 SAMUEL RUSSELL, Shaftesbury-cre 
ments in stereoscopes.” 

1945. Winuram Joun CUxNinenaM, Everett-terrace, Victoria Dock-road, 
Essex, “ Improvements in sewing machines.” 

1046. ApoLpHe DrREVELLE, Manchester, “ Improvements in machinery or 
apparatus for laying cards or sheets of metal into woven textile fabrics 
ready for the press, and also for fol: ding, measuring, or stretching the said 

fabrics, paper, and other mate rials.” 

1947. SaMcEL WuirnaM, Wakefield, Yorkshire, ‘‘ Improvements in the 

manufacture of iron and steel, and in the app aratus employed for that 
purpose.”—A communication from Thowas Wright, Coldbrook Ironworks, 
St. John’s, New Brunswick, North America.— Petitions recorded 4th July, 
1S8b2. 

1919. Henry Rusnton Northampton- ro ad, 
provements in covering crinoline stee 

1950. RicuaRD ARCHIBALD BROOMAN, Fle t-street, London, ‘‘ Improvements 
in hollow plates for hydraulic pres-es.”—A communication from Charles 
Felix Petit, Jules Emile Petit, Hippolyte Petit, and Hyacinthe Leon 
Lemoult, Grenelle, near Paris. 

1951. Oscak FREDRIK BysrTrow, 
pyrometer.” 

1952. CuarLtes Grey HILL, Commerce-square, High Pavement, and 
WitLiaM Jackson, Nottingham, ‘Improvements in machinery or appa- 
ratus for producing ornamental patterns or figures and attaching them to 

Jace or other fabrics.” 

953. AnTHUR WARNER, Threadneedle-street, London, ‘* Improvements in 

preparing materials for and in purifying coal gas.”"—Peldious recorded 

5th July, 1862. 

1957. Tuomas Epwarps, Liverpool, *‘ Improved movement for the indices 
for gas, water, and other fluid meters.” 

1959. Joun Perer Bootn, Cork, Ireland, “ Jnprovements in the manufaec- 
ture of feather beds, quilts, bolsters, and pillows.”—Pelitcous recorded 7th 
July, 1862. 

1960. WitLiAM Spence, Chancery-lane, London, ‘f Improvements in tele- 
graphic apparatus." —A communication from Jean Didier Digney and 
Bastien Théodore Digney, Paris. 

1962. CAkL BERNHARD GRUNER, Alfred-street, River-terrace, Islington, 
London, *‘ Improvements in photographic apparatus.” 

196s. Joseru Bourke, Curraghleagh, Clanmorris, Ireland, * Improvements 
in military accoutrements.” — Petitions recorded Sth July, 1862 

1972. Tuomas CumMMiNGs Gipson, Ramsey, Isie of Man, ** Improve ments ia 
the construction of ships and vessels for the purpose of carrying and 
warehousing petroleam, palm oil, and other oils or i: flammable fluids.” 

1974. Henry SALTMARSH PonTiFEX, Banbury, Oxford, yrovements in 
apparatus for distributing water, applicable to cleansing casks or other 
ve:sels, or for other purposes.” 

1976. CHARLES FREDERICK WILLIAM Rust, London Wall, London, ‘ Im- 
provements in concertinas and other wind instruments of that class."—A 
communication from Ferdinand Glier, Klingenthal, Saxony. 

1980. THoMAS GREEN, Smithfield Ironworks, Leeds, Yorkshire, and Rogert 
MATHEKS, Victoria-street, London, *‘ Improvements in steam boilers.” 

982. Joun Ocrayits ButLer, Kirkstall, Forge Company, near Leeds 
Yorkshire, ** Improvements in steam hammers and in framings therefor.” 

—Pretitions recorded th July, 1862. 
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Invention Protected for Six Months by the Deposit of a Complete 
Specification. 


1971. Jean Marin Gite, Rue du Mont Thabor, Paris, “ An improved 
calendar inkstand.”’-- Deposited and recorded 9th July, 1862. 

1990, ELMER TOWNSEND, Massachusetts, U.S., ‘* A new and usefal invention 
for making nails, and driving such nails into the sole of a boot or shoe.” 
—A communication from Joseph Foster Sargent, Boston, U.8.—Deposited 
and recorded th July, 1862. 

2006. MARC ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
“Certain improvements in vessels mounted as floating batteries."—A 
communication from Jean Antoine Alexis Cambon de la Valette, 
Tarn-et-Garonne, France.—Deposited and recorded 12th July, 1262. 





Notices to Proceed. 

612. Joun Fow er, jun., Davip Greig, and Richard Noppr 
Yorkshire, ** Improvements in apparatus for cultivating or tilling land. 
—Petition recorded 7th March, 1862. 

619. ALEXANDER WILLIAM WILLIAMSON 
provements in apparatus for geners ting steam or for 

uperheating steam.” 

FREDERICK NEWTON GispoRNE, Adelaide-place, lx ae don Bridge, and 

HENRY WICKE Tokenhouse-yard, Lank, ae lon, * Improvements in 
the means of indicating the presence of fire damp or choke damp. in 
mines, and of dispersing fire damp, and also of telegrapling in mines,”— 
Petitions recorded 8th March, 1862. 

64s. Joun Tuomas CaLow, Stavely, Derbyshire, 
ratus applicable to cages or hoists used in mining 
hfe eve recorded lth Murch, 1s62. 

JEAN NADAL, Brooke’s Market, Brooke-street, Holl 
petite ible fountain for water or other tid 

658. CoLLiInson Hat, Navestock, E ements 
for breaking up the soil, and in ro un in to be 
cultivation of the soil by. steain."—P l 

670. Joun Jounsox, Hea 
Stockport, Cheshire, * 

671. W ILLIAM CONYER 
currying leather.’ 

674. Antucr Manis A’Beckerr, Surbiton, Surt 
railway signal apparaty 8." — Petitinns recorded 12t v 

691, MicuakL Henny, Fleet-street, London, “ Improvements in staffing 
boxes."—A communication from Francisque Million, Boulevart St. 
Martin, Paris. 

02. RICHARD ARCHIBALD BROooMAN, Fleet-street 
in the apparatuses for measuring and regulating the flo 
gas, parts of which are applicable to hydraulic receiver 
wenerators.”—A communication from Jean Claude Garuier, Paris. 

69". RUDOLPH SCHOMBURG, Cannon-strec t, London, and AvoLPH BALDAMUS 
( ‘harlotienburg £. 20 rlin, Prussia, ‘* Improvements in purifying illuminat- 
ing gas.”— Petitions : recorded 13th Mui “ch, 1862. 

704. Groner B EXKET, Manchester buildings, Westminster, London, ‘* An 
improvement in the coating and covering of wrought iron for the purpose 
of preserving it and preventing oxidation.” 

705. GkorGE HENRY SANBORN, Boston, Massachusetts, U.S., ** Improvements 
in gas reguiators.”"—A communication from Jeremiah Henry Norton, 
Boston, Massachusetts, U.S. 

706. Lupwig Gab_er, Bernard-street, and MAXIMILIAN ZINGLER, Graville- 
street, London, ** Improvements in manufacturing articles from ivory and 
bone.” 

70S. ALEXANDER Jouy Pateason, Edinburgh, “ Improvements in the con- 
struction of electric telegraph cables.” 

719. MATTHEW ANDREW Muik and JAMES McILwiaM, GI 
shire, N.B., ‘Improvements in railway sleepers and ch 
mode of fixing rails.” — Petitions recorded 14th March, 1362. 

Jil. ALFRED CoLES and WILLIAM COLrFs, Wycli-street, Strand, London, 
‘‘Improvements in the construction of trusses for cases of hernia.’ 

~~ pee Nicotats KortTva, - Isle, London, ‘‘ Improvements 

4 


facture of soaps. 
ns Gomes Brooks Petit, New Oxford-street, London, “ An improved 
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method of, and apparatus for, heating water and other liquids, applicable 
also to the evaporation of liquids.” 

716. JuLIEN SMADJA, Stamford-street, Surrey, “ a ne na in bustles 
and crinolines, and in materials used in their constructio 

718 JAMES HvunTer and Rosert Scott, Coltness Commute, Cambus- 
nethan, Lanarkshire, N.B., “‘ Improvements in reaping machines.” 

721. SuBLIME NAPoLEon DE A Have Dé BakBEzIERE, Paris, *‘ An improved 

construction of horse shoe.” 

723. GeorGe HAMILTON, Willow-terrace, Islington, London, ‘Improve- 
ments in tumbler locks.” 

724. James Rowey, Hereford-road North, London, ‘* Improvements in the 
manufacturing and refining sugar, and in apparatus employed therein.” 

725. WiLuiaM Pickstoxg, Radcliffe, Lancashire, ‘‘ Improvements in the 
manufacture of piled fabrics.”—Petitions recorded 15th March, 1862. 

728. ALEXANDER SOUTHWOOD STOCKER and ALEXANDER RICHMOND STOCKER, 
Wolverhampton, Staffordshire, ‘‘ Improvements in the manufacture and 
construction of metal boot heels and tips and horse shoes.” 

730. WiLL1AM Barry Lorp, Plymouth, Devonshire, and Freperic HuenEs 
GiLBarT, Brixton, Surrey, “ Improved means or apparatus for raising, 
lowering, aud releasing ships’ boats or other heavy bodies.” 

734. Joun Weems and WILLIAM WEEMs, Johnstone, Renfrewshire, N.B., 
“ Improvements in apparatus for indicating the pressure or quantity and 
in regulating the discharge of fluids.” 

738. Grorce ToMLINSON BousrieLp, Loughborough Park, Brixton, Surrey, 
“ Improvements in cranks for driving sewing machines and other machi- 
nery.”—A communication from Turner Williams, Providence, Rhode 
Island, U.S.—Petitions recorded 17th March, 1862. 

746. Marc ANTOINE FRANCOIS MENNONS, Rue de |’Echiquier, Paris, “ An 
improved combination of cooling and filtering apparatus, forming a safe 
for the preservation of solid and liquid provisions ”—A communication 
from Joseph Weatherby Bartlett, Broadway, New York, U.S. 

758. SAMUEL SLACK, West-street, New Steinton, Sneinton, Nottinghamshire, 
** Improvements in the manufacture of stockings and other fabrics in cir- 
cular knitting machines.”—Petitions recorded 18th March, 1862. 

762. ALFRED Krupp, Essen, Rhenish Prussia, ‘‘ Certain improvements in the 
method of manufacturing shafts for steamboats and other purposes. 

765. Robert WiLsoN, Patricroft, near Manchester, ‘* Improvements in 
hy _— processes, ‘and in machinery or apparatus for raising or forcing 
fluids. 

766. Sampson Moors, Liverpool, ‘‘ Certain improvements in machinery for 
compressing and cutting tobacco.”— Petitions recorded 19th March, 1862. 
782. DaNtEL Epwarvps Sire, Mason-street, Lambeth, Surrey, ‘ Improve- 
ments in machinery or apparatus for refrigerating or producing cold, 

part of which improvements are applicable also to other purposes.” 

783. Rownert Kay, Castleton Print Works, Blue Pits, Lancashire, ‘* Certain 
improvements in the method of printing calico and other surfaces, and in 
apparatus connected therewith.” 

786. Joun Matruias Hart, Cheapside, and Rowert LAVeENbEx, Gosweil- 
road, London, “ Improvements in means for generating ‘steam.” 
—Petitions recorded 21st March, 1862. 

793. DAVID ABERCROMBIE, Glasgow, Lanarkshire, N.B., “ Improvements in 
power looms.” 

805. WitLtAM Howipay, Union Foundry, Bradford, Yorkshire, “ Improve- 
ments in the manufacture of press _ 

807. MicHarL Henry Fleet-street, London, “‘ Improvements in kilns, 
ovens, and furnaces.”—A communication from the Société Coignet, pere 
et fils, et Compagnie, Boulevart St. Martin, Paris — Petitions recorded 22nd 
March, 1862. 

$08. Joun Henry Brieruey, Beech-hill Mills, Halifax, Yorkshire, “ An 
improved clasp or fastener for reversible belts, bands, or straps.”— 

Petition recorded 24th March, 1862. 

828. WittiaAM C.issoLp, Dudbridge Works, near Stroud, Gloucestershire, 
“Improvements in carding engines.”—Petition recorded 25th March, 
1862. 








. JAMES PARKER, Huddersfield, Yorkshire, ‘‘ Improvements in steam 
engines and in apparatus connected therewith.” —Partly a communication 
from Bernhard August Schiiffer, Magdeburg. Prussia. 

836. Ronert Rosy, Bury St. Edmunds, Suffolk, * Improvements in hay- 
making machines.”— Petitions recorded 26th March, 1862 

886. Joun CLINTON, Percy-street, Tottenham-court- road, London, “ Im- 
provements in flutes.”— Petition recurded 31st March, 18 

908. WILLIAM CLARK, Chancery-lane, London, “Improvements in the 
manufacture of manure.”—A communication from Léopold Eugéne 
Lavigne, Boulevart St. Martin, Paris.”—Petition recorded 8th April, 1362. 

924. GEORGE ScRATTON, Stickney, Lincolnshire, ** Improvements in shades 
or blinds for windows.” 

934. WinttaM CLARK, Chancery-lane, London, ‘* An improved apparatus 
for manifold writing.”—A ptm Rae from Joseph Charles Thomas 
Devaux, Boulevart St. Martin, Paris. 

936. WILLIAM CLARK, neery-lane, London. “Improvements in the 
manufacture of carbonic acid.”— A ‘communication from Louis Joseph 
Frederic Margueritte and Alfred Laluél de Sourdeval; Boulevart St. 
Martin, Paris. —Petitions recorded 2nd April, 1862. 

1017. WItLiAM Epwarp Niwton, Chancery-lanec, London, “An improved 
apparatus for raising and forcing water and other liquids.”—A communi- 
cation from Abel Brear, Sangatuck, Fairfield, Connecticut, U.S.—Petition 
recorded 9th April, 1862. 

1074. RicuARD ARCHIBALD BROooMAN, Fleet-street, London, “ Improvements 
in carriages for transporting loads on railways, common road~-, and other 
surfaces.”"—A communication from Nicolas de Maklakoff, Rue Geoffroy, 
Marie, Paris.— Petition recorded 14th April, 1862. 

1089. WintiaM CLARK, Chancery-lane, London, *‘Improvements in orna- 
menting fabrics and other surfaces.”—A communication from Eugéne 
Siess and Charles Prosper Coindreau, Boulevart St. Martin, Paris.— 
Petition vecorded 15th April,"1862. 

1107. WittiAM Epwarp NEwToN, Chaneery- lane, London, ** An improve- 
ment in setting artificial teeth.” '—A communication from David Stein- 
berg, San Francisco, U.S.— Petition recorded 16th April, 1862. 

1152. James Compe, Belfast, Antrim, Ireland, “ Improvements in machi- 
nery for backling flax and other fibrous substances.”—Petition recorded 
Qist Apri/, 1862. 

1381. CHARLES LuNGLEY, Deptford, Kent, ‘‘ Improvements in apparatus for 
mancuvring ships and vessels.” — Petition recorded Sth May, 1362. 

1402. Joun FREDERIC MILWARKD, Redditch, Worcestershire, ‘* Improvements 
in breech-loading fire-arms.”—A communication from John Bisset, New 
York, U.S.—Petition recorded 10th May, 1862. 

1488. GrorGe Davirs, Serle-street, Lincoln’s-inn, London, ‘ Improvements 
in the manufacture of ribs for umbrellas and parasols, part of which is 
applicable to the hardening of strips of steel generally.”—A communica- 
tion from Richard Augustus Stratton, Philadelphia, Pennsylvania, U.S.— 
Petition recorded 16th May, 1862. 

1757. ABRAM Loncuortom, Hammersmith, Middlesex, ‘‘ Improvements in 
the manufacture of artificial stone.”— Petition recorded 13th June, 186 

1857. Epwarp Cnampers Nicioison, Atlas Works, Lockfields, Surrey. 
“ Improvements in the preparation of colouring matters applicable wo 
dyeing and printing.” — Petition recorded 24th June, 1862. 

1879. Jorn Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the construc tion of clectro-voltaic plate work for medical and other 
purposes. —A communication from ‘homas Patten and Charles Mettam, 

w York, U.S.—Petition recorded 26th June, 1862. 

CHARLES B ESLAY, Rue Menilmontant, Paris, ‘‘ Improvements in val- 

li-ing or coating metals by electro-chemical agency, and in apparatus 
connected therewith.” —Petlition recorded 28th June, 1S8t2. 

1906. Winutam Tuomas, Liverpool, ‘* Improvements in the running gear of 
four-wheeied carriages.” 

18. Aver Byrxes, Metropolitan Buildings, Mile Fnd New Town, 
London, * lmprovements in breech-loading fire-arms.”—Petitions recorded 
30th June, 1862 

1990. E_vEer Tow 
for making nails, and driving such nails into the sole of a boot or shoe, 
—A communication from Joseph Foster Sargent, Boston, U.S.—Petdion 
recorded 10th July, 1862. 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications ure at liberty to leave particul 
writing of their objections to such application, at the said Offic 
Commissioners, within twenty one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued. 
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sEND, Massachusetts, U.S., *f A new and useful invention 








Patents on which the Stamp Duty of £50 has been Paid. 
1684. Hexry Cunxew, Triangle, Hackney, Middlesex.—Dated 16th July, 


. JAMES Broapey, Saltaire, Yorkshire.—Dated 23rd July, 1859. 
Joseri GILLoTT and Joun "Morrison, Birmingham. —Dated 26th J uly, 
59. 
Patents on which the Stamp Dut Duty of £100 has been paid. 

1633. Joun Henry Jouxson, Lincoln’s-inn-fields, London.—A communica- 

tion —Dated 19th July, 1855. 
1629. Davip Fisken and Tuomas Ropert Hay Fisken, Stockton-on-Tecs 
—Dated 19th July, 1855. 








1640. Henry DUNCAN PRESTON Ct NNINGHAM, Gosport, Hampshire.—Dated 
20th July, 1855. —— 
‘ Erratum, 
No. 1881. For “ ALEXANDER ANDERSON,” read “ ALEXANDER ANDERSON 
PLack 1TH.” 








List of Specifications published during the Week ending 
19th July, 1862, 


3091, 3d. ; 309°, ; 8003, 7d. ; 3004, 6d.; 3095, 3d. 5 


Wey 10d. ; 3097, 
Sd. ; 3098, 10d.; ‘s006,' 5d. ; 3106, Sd. ; 8101, 5d. ; 3108, 3d 


H 8103, 5d. 5 


3104, Sd. ; 8105, Sd. ; 2106, 3d, ; $107, 8d,; 9108, 1s, Sd, ; 8109, 6d, ; 8110, 











57 








Is. 5d.; S121, 8d. ; 3112, 8d.; 8118, 64.; $114, 5d. ; 3115, 7d. ; $116, 34. ; 
8117, 7d. ; 3118, 1s. 4d. ; 3119, 5d. ; 3120, od. 8121, 3d. ; 3122, 3d. ; 8123, 
1s, 1d, ; 5 8124, 1s. 7d.; $125, sd. ; 3126, 8d. ; , 10d. ; 8128, 8d.; 3129, 6d. ; 
3130, 18. ld.: 8131, 3d. 3 3182, 3d. ; 3133, Ags : “3184, 8d. ; 3135, lod. 3136 
6d. ; 813 ; $138, 3d. ; 3189, 3d. ; 3140, 1s. 5d. : j SMi, 7d. ; 3142, 10d. ; 
$143, 9d.; 8144, 8d. ; $145, 3d.; 3146, 6d. ; 3147, ’ 5d. 3148. 10d. ; 3149, 
3d. ; 3150, 3d. ; 3151, 6d. ; 3 $152, 6d. ; 3153, 3d. ; 3154, 5d. ; ; 2v1*, 8d. 


*,* Specifications will be forwarded by Mr. Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 
by post-otlice order, made payable to him at the Post-oflice, High Holborn, 
to Mr. Bennet Woodcroft, Great Seal Patent Office, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tuk ENGINEER, at the ofice of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


74. F. Moores, Warrington, “ Obtaining motive power by imeans of water 
wheels.” —Dated 10th Januar ‘uv, 1862. 

In carrying out this invention the inventor arranges two cisterns above 
a wheel, the said wheel being constructed with exterior buckets or similar 
contrivances, so that, as the water descends from one of the cisterns, it 
gives motion to the wheel. The two cisterns may be connected by any 
ordinary means, each of them having a tap or other means of outlet, one 
to give direct motion, and the other a back motion when necessary. The 
said cisterns are to be filled in the first instance either by hand or power. He 
fixes on the main shaft of the said water wheel a toothed whee',to work 
or give motion to the two other toothed wheels, each of which works a 
pump by means of connecting levers, the said pumps raising or lifting 
the water which falls from the wheel into the aforesaid cisterns, thus 
using the same water continuously to give motion to the wheel, which 
motion may be conveyed to any convenient shaft, crank, or wheel acting 
as the principal prime mover.—Not procce led with. 

80. W. CLARK, Chancery-lane, London, 
applying steam as a motive power.”— 
January, 1862 

This invention relates toa combination of parts, four in number, of 
improved form and arrangement, forming one complete apparatus for 
obtaining and applying motive power, and producing considerable economy 
in fuel, as compared with that required in other apparatus. The motor 
in this case is steam, as in ordinary, and the economy is effected in the 
method of producing and distributing it. Each of the parts composing 
this apparatus furnishes its quota of ‘economical effect. First, the boiler 
This is similar to ordinary boilers, except in the addition of a row of 
heating tubes placed in the arch of the furnace, and of a superheating 
apparatus forming a small steam chest hereinafter described. These 
heating tubes communicate with the boiler at each end, and are filled with 
water when the boiler is fully supplied; they communicate at the back 
with a chamber at the base of the furnace, forming part of the boiler, and 
in front they communicate with the boiler below the water level. In this 
mannner the tubes are inclined from back to front, so that the steam 
forming therein may escape freely. This row of tubes also has the effect 
of dividing the water in the boiler into thin layers, and thereby considerably 
augmenting the heating surface. This arrangement of the heating surfaces 
centred under the top of the furnace is infinitely superior to other arrange- 
ments, as they are exposed to the full heat of the furnace, and absorb all 
the caloric evolved. By this arrangement the whole size of the boiler and 
steam chest may be much diminished, at the same time increasing the 
supply of the steam, as it requires much less water to supply the lower row 
of heat deflecting tubes, consequently diminishing the bulk of the appa- 
ratus to an extent equal to the space usually occupied by the steam chest, 
which now occupies the place hitherte taken up by the upper row of tubes 
in ordinary tubular arrangements, which are in this case dispensed with. 
Secondly, the cylinders: The cylinders are of single action, three in 
number, and connected together in the same plane, having a three throw 
crank shaft, and working in such manner that, when one piston is acted 
on by the steam introduced into one of the three cylinders, the two other 
pistons are in their turns either both acted on by the atmosphere, or one 
by the atmosphere and the other in its descent by the expansion of the 
steam previously introduced, according to their respective positions on the 
horizontal shaft. In this manner the power is obtained with a minimum 
quantity of steam limited to that necessary for obtaining a vacuum, in 
such manner that the greater part of the motive power is produced by 
atmospheric pressure, Thus, a considerable quantity of the steam required 
in other machines being replaced by atmospheric pressure, a very small 
amount of steam is sufficient for obtaining a vacuum, the economy being thus 
certain and considerable. ‘Thirdly, the reheater: The reheatcr affords the 
advantage of feeding the boiler with water at a temperature of about 
185 deg. Fah., instead of 104 deg. Fah., as in ordinary condensing appa- 
ratus. This apparatus consists of a channel placed at the outlet of the 
cylinders, through which the exhaust steam passes to the condenser. In 
this channel is a number of small tubes, into which the feed pump forces 
the water from the trough of the condenser (at a temperature of about 
104 deg. Fah., as in ordinary); the steam enveloping these tubes on its 
passage to the condenser imparts its heat to the water they contain, and 
reheats it to about 185 deg. at least. Fourthly, the superheater: This 
forms the fourth and last ‘part of these improvements, and presents in its 
turn the immense advantage of supplying the steam to the cylinders at a 
much higher temperature than that it acquires in the boiler. It is 
composed of a cylinder of sheet iron, placed vertically at the entrance of 
the chimney, serving as a kind of steam chest in the boiler; itis furnished 
with a number of tubes for receiving the gases on their way to the chimney 
(after performing their part in the boiler), thence to escape into the atmo- 
sphere. 

85. T. Scott, Nelson-square Blackfriars, London, ** Steam engines.”— 
Dated 11th January, 1862. 

This invention consists in new arrangements of combined or high and 
low pressure cylinder engines, The patentee places the cylinders one over 
the other, that is, the small or high pressure cylinder over the large cylin- 
der ; or he places them side by side, according” to the work the engines are 
intended to perform, that is, whether they are to be horizontal or vertical. 
The large cylinder is furnished with two piston rods united by a cross head, 
and this cross head by links to one end of an oscillating beam. The high 
pressure cylinder has one piston rod only, and this through a connecting 
rod and parallel motion is connected to the opposite end of the oscillating 
beam. The ports or passages for the steam are from top to top, or from 
bottom to bottom of the cylinders, and while the piston rod of the high 
pressure cylinder is proceeding in one direction, the piston rods of the 
large cylinder move in the opposite direction, and cause the beam to 
vibrate or oscillate. The main connecting rod to the crank shaft is attached 
to the centre of the cross head, and the power from the high pressure 
cylinder is transmitted through the ose ilating beam and links, and through 
the cross head to the main connecting rod. 

92. J. Parker, Bradford, York, J. Weis end B. Weis, Bowling, near 
Bradford, ** Steam engines, boilers, furnues, d&e."—Dated 13th January, 
Isé2. 

The object of this invention is to obtain a more efficient or effective 
force of steam, When applicd as a motive power, or to economise the work- 
ing of steam eng ines, aad consequently to effect a saving in fuel ; also to 
promote a better combustion of the gases which the patentces effect by the 
following mcans :—Two or more cylinders of unequal diameters are cast 
together side by side, with openings to cach other, and with stuffing box 
covers at each end. The tons are of diameters equal to the interior dia 
meter of the small cylinder, and of the same length as the interior lengths 
of the cylinders. The ends of the pistons are recessed, and projections are 
formed on the covers to beng sd therein, leaving spaces betwixt for steam to 
enter on the inlet side to balance the pistons. The piston of the small 
cylinder has a longity idinal groove of size and form suitable to receive a cor- 

responding longitudinal feather or tongue which projects from the piston, 

The piston rods pass through the stufling boxes, and are geared together 

outside by equal cog wheels. Steam is admitted to the large cylinder 

through a double action conical equilibrium valve of peculiar construction 
at one junction of the two cylinders, where it acts upon the feather, tongue, 
or projection, causing the pistons to rotate, and by means of an expansion 
valve capable of adjustment the steam can be cut off at any desired point, 
and will be exhausted at the other junction, from which it is then con- 
ducted to a surface condenser. The surface condenser consists of a series of 
plates so arranged as to form a series of chambers communicating with 
each other, and thereby to obtain an extensive cooling surface, such 
apparatus being placed in a vessel supplied with cold water, and rotary 
motion may be given thereto if required. Or the exhaust steam may be 
conducted through a series of tubes connected to suitable chambers, and 
surrounded by cold water, and through which may pass other tubes of 
smaller size, leaving a steam space betwixt, such inner tubes being sup- 
plied with cold water and atmospheric air ‘which is caused to circulate 
therethrough. From thence the condensed steam and water is forced by 
the pump through a double action check valve, by which a constant circu- 
lation of the water is promoted, and conducted through tubes placed in the 
flues which are arranged in a serpentine direction, and returned to the 
boiler at a high temperature. The condenser tubes may be secured by 
screwing them into bushes fixed in the bottom chambers, and by a nut and 
india-rubber washer or other elastic packing to the top chambers, or by 
means of wood hoops coated with lead or ty incorrosive metals. Tubes 
are also placed in the boilers opening at each end to the fire bed, and 


“ Apparatus sor generating and 
A communication. — Dated 10th 





























arranged in such manner that by means of a jet of steam introduced a 
current is produced, and the most a heat of the fire is caused to 
circulate therein, which 1 tion of steam. A small 
branch is prov ided opening to the front vy the boiler to admit air, or for 
viewing the action of the flame, which can be shut or o at pleasure. 
The door frames, dead ey and fire-bars, are made hollow for the 
passage of atmospheric air to the furnace, to promote combustion of the 
gases. Such hollow grate bars the patentees make in two parts, which 
are rivetted or fastened together in any convenient manner. They also 
make skeleton grate bars, and rivet them po, nd to obtain strength and 
lightness, When applying the air passage to locomotive boilers they have 
bell mouthed pipes opening to the atmosphere, which can be set and 
adjusted so as to obtain a current or blast to the furnaces, Steam is con- 
ducted from the boiler through a series of chain pipe or pipes formed in 
circular or oval links connected together by short branches, and arranged 
in the flues in such manner as to obtain ap extended circulation of the 
steam under an increased heating surface, whereby the steam becomes 
superheated. There is also provided in connection therewith a pipe and 
valve, whereby any surplus of superheated steam not required for the 
cylinders may be returned to the boiler. The governor is supported upon 
a hollow pillar, which is fixed on the back of the bevel wheel, through 
which motion is given to the said governors, and the arms, which are made 
of malleable cast iron or homogeneous steel, pass through slots in the 
pillar to the spindle, and are ms ude with socket joints. They also make a 
clothing or covering for boilers, cylinders, steam pipes, or other pipes 
requiring to be kept. hot by enclosing saw dust or other vegetable substance 
betwixt two pieces of any suitable fabric, and by quilting or stitching them 
together. They also employ a self-actiig apparatus for opening and 
shutting the steam taps and air dampers for promoting the combustion of 
the gases. This apparatus consists of a shaft placed in any convenient 
position for motion being given thereto, on which are worms gearing with 
wheels connected with levers, which can be so arranged and adjusted. that, 
when the doors of the furnaces are opened for supply of fuel, the apparatus 
will be set in motion to shut off at any required time. 

93. W. E. Genar, Wellington-street, Strand, London, ‘* Motive power."— 

A communication. —Dated 13th January, 1862. 

This apparatus for obtaining motive power consists of a trough partially 
filled with water. In this trough is made to rotate (by means of cog- 
wheels and pinions, pulleys, or any suitable gearing) a wooden or. metal 
drum or cylinder, supported on a horizontal shaft, and having on its outer 
surface a number of sacks or pockets (of leather, caoutchouc, or some 
woven or other suitable fabric) into each of which enters a couple of tubes, 
the other ends of which are socketed on the drum, and provided with a 
small toothed wheel, the rotation of which opens or shuts a tap placed in 
the tube accordingly as the motion sets in one direction or the other, As 
the drum rotates it works a pair of bellows injecting into each pocket as it 
passes beneath the water sufficient air to fill and swell it out, giving ita 
tendency to rise to the surface of the liquid, where the air is permitted to 
escape, and the pocket collapses to be again inflated, when, by the con- 
tinued rotation of the drum, it again ses bencath the water. It will be 
readily understood that, the pocket being filled with air when under the 
water, naturally endeavours to rise to the surface of the liquid, and thus 
cause the drum to continue its rotation at more or less speed, according to 
the number and capacity of the pockets. —Not proceeded with, 
























Cass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, VC. 


44. F. Suaw, Shepied, “* Apparatus for stopping railway trains.” —Dated Tth 
January, 1862. 

This invention contemplates an arrangement whereby all the carriages or 
wagons composing a train may be furnished with independent brake power, 
and to effect this object the patentee 1 proposes to apply brakes to all the 
wheels of a four wheel carriage, and to the four outer wheels of a carriage 
having six wheels, the brakes to be so connected to the buffer rods by 
means of spring levers that, by pressure upon the buffers, the brakes are 
applied to the periphery of the wheels 
73. M. Wiezeu st. Topsham, Devon, * Double acting ventilator sor railway 

carriag ."—Dated 0th January, 1862. 

This inve ation consists of two chambers, with or without inner shutes of 
wirework or perforated divisions, for directing or dispersing the air, and for 
preventing the rain from entering the carriage or compartment, and it has 
an external opening in each chamber so that the fresh air is admitted 
through one external opening into the inner space or spaces in the apertures, 
and then into the carriage, room, or other compartinent to which it may be 
applied, and the hot or impure air is made to pass out from the carriage or 
other compartment through the other chamber or space in the ventilator, 
by being ass 1 in its outward passage by the suction caused by the ven- 
tilator or apparatus passing through the air, or by the air rushing past the 
opening through which the hot or impure air passes out from the carriage 
or other compartment to which the ventilator is affixed. This ventilator or 
apparatus may be made with one or more chambers for the ingress or egress 
of fresh or foul air, and the parts may be placed separately or together on 
one or more parts of a carriage or compartment, so as to form a double 
acting ventilator, the object being to draw out the impure air while the 
fresh air is being admitted into the carriage or compartment, 

77. W. H. Preece, Southampton, ‘* Apparatus for signalling upon railways.” 
—Dated 10th January, 1862. 

For the purposes of this invention the patentee proposes, in place of 
relying upon the deflections of needless or other arbitrary signals dissimilar 
from those used for the regulation of trainsupon the on of railway to 
which this invention is to be applied, to assimilate the signals of telegraph 
instruments to the visible line signals used upon and familiar to all persons 
in the working of the railway. This he effects by adapting to telegraphic 
instruments a semaphore arm or disc, or other indicator, as the case may be, 
which he operates by electro-magnetic power. 

79. J. Kenyon, Hampstead, and A. Horn, Great James-stre  Bedford-row, 
London, “ Railway signalling by electricity."—Dated lth January, 
1862. 

This invention consists in laying down on lines of railway a system of 
telegraph wires and terminals, acting in conjunction with batteries and 
signalling apparatus carried by the trains, in such manner that each passing 
train shall have an indication of its presence if within, say, two or three 
miles, whereby to indicate that the line is interrupted, and shall also, on 
exceeding that limit, remove the indication of its presence, thereby denoting 
the line clear to the succeeding train.—Not proceeded with, 

97. J. Berrerey, Liverpool, * Shipbuilding.”—Dated 13th January, 1862. 

For the purposes of this invention,in constructing the ribs or framing of 
ships or vessels when iron is used planked over with wood, in place of using 
the sections of iron heretofore employed for the ribs or framing, the in- 
ventor employs iron of the following section, viz. :—Iron bars formed flat 
on the outer side or surface against which the wood is to be fixed, and 
formed on the inner side or surface with flanges at the edges, so as to vive 
strength to the bars, and so as at the same time to render the inner side or 
surfac: suitable to receive the heads or ends of the bolts by which the wood 
planking is fixed to the ribs or framing. The planks at the outside of this 
framing are fixed in a direction from stem to stern or fore and aft ; then a 
further planking is used outside or over the first mentioned planking, and 
such second planking is to ran in a vertical direction from the keel upwards, 
or it may run in a direction inclined to or diagonally across the previous or 
fore and aft planking ; and such outer planking may be fixed to the pre- 
vious planking by both, or in any convenient manner, and the seams of 
both the plankings may be caulked. In constructing deck beams and 
fastenings for wood ships it is preferred to employ two plates of iron kept at 
a distance apart by hollow distance pieces fixed by passing bolts or rivets 
through them at intervals along the beam. At each end of a beam the 
two plates are turned outwards from each other, and between the two plates 
of which a beam is constructed an iron knee is introduced at each end of the 
beam, and is fixed thereto by rivets or screw bolts, —Not proceeted with, 
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Ciass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc 
15. J. Hieoins and T. 8. Wurrwortn, Salford, “ Apj 
and doubling cotton, &e.”— Dated 7th Ja nvary, 186 

This invention consists, First, in a method of obtaining the drag, and 
consists in causing the spindle to be pressed by a metallic surface, Aceord- 
ing to another part of the invention the patentees support the spindle by a 
tube projecting into the bobbin, and the bobbin by a cap which is carried 
by the spindle. Another part of the invention consists in so mounting the 
flyer that it may be moved sideways from the spindle, so as to facilitate the 
removal of the cop or bobbin Another part of the invention relates to a 
method of obtaining an end for the commencement of another cop or 
bobbin, and consists in a provision for roi ‘the spindle, so as to bring a 
bare part up to the level of the guide or v..ce apparatus through which 
the yarn or thread passes. 

46. J. Tatuam, Rochdule, ‘* Apporatus for preparing, spinning, doubling, 
and winding cotton, dc.” —Dated 7th January, 1862. 

This invention consists, First, in the employment of that form of sheet 
metal usually termed corrugated, for the covers of scutchers or openerss 
also for the covers of tarding engines, and for the manufacture of cylinder, 
to be used assurface motion drums, that isto say, such drums as are used for 
unwinding or winding fibrous materials by revolving in contact therewith, Also 
ot peony employs the said corrugated metal for making cylinders to be 

Clearers for the top rollers of preparing and spinning machinery. 


veratus for spinning 
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The drums and rollers, as aforesaid, may be fitted with axles in any ordi- 
nary manner. Another part of the invention relates to the doffer or stripper 
combs of carding engines, and consists, firstly, in forming them after the 
manner of “angle iron ;” or he forms the section of the said combs or 
strippers as a curve, Which may constitute a whole circle. 

54, J. Barner, Preston, Hand mules.” —Dated 8th January, 1662. 

In carrying out this invention the inventor places a pulley upon the 
main shaft of the mule, and a corresponding fast and loose pulley on the 
first mover, the strap being adjusted so as to drive in the contrary direction 
to the revolution of the driving pulley. This strap passes through a strap 
fork attached to a sliding bar, to which is connected a weighted bell-crank 
lever, which has a constant tendency to throw the strap on to the fast 
pulley, but is prevented from doing so by a catch which holds against a 
projection on the sliding bar. A short time before the ‘*draw” or stretch 
of yarn has received its full quantity of twist, a finger on the twist shaft 
strikes the above-mentioned catch, releasing the sliding bar, which the 
weighted lever immediately sets in motion, causing it, by means of the 
strap fork attached thereto, to throw the strap from the loose pulley on to 
the fast pulley. The strap thus applied, and moving in the opposite direc- 
tion to the driving strap, acts as a powerful brake in checking the velocity 
of the first mover, and reversing its motion, thus entirely superseding the 
manual labour of the spinner in “ breaking” and ‘ backing off.” The 
breaking is finished and the ** backing off” commenced simultaneously by 
the time that the “ draw” has received its full amount of twist, and imme- 
diately before the spindles commence “ winding on.” When the spinner 
sets the mule in motion at the commencement of the draw a finger on the 
rod, which throws the main driving strap on, strikes against a projection 
on the weighted crank lever, raising it, and thus throwing the “ breaking 
and backing-off” strap on to the louse pulley, the catch before named hold- 
ing it in that position until again released by the finger on the twist shaft. 
—Not proceeded with 
6. H, Cuanvet, Lille, France, “ Improvements in the spinning of cotton and 

in its various applications.” — Dated 9th January, 1862. 

According to this invention, after the inventor has passed the raw cotton 
or cotton wool through the beater or scutcher, he dyes it of various colours, 
according to the effect or design he intends te produce. He then repasses 
it by the opener and the lap seutcher, on leaving which he submits it to 
the carding machine, then to the combing machine, and then to the slubbing 
or bobbin frame. The mode of preparation will vary according to the 
lighter or deeper mixture, or more or less apparent design to be produced, 
—Not proc eded with. 

99. J. G. MARSHALL, Leeds, “ The preparation of flar, hemp, and other fibres 
previvus to being spun.” — Dated 13th January, 1562. 

This invention consists in preparing the fibres of flax, hemp, and other 
analogous plants, by passing them ina tate between a series of drawing 
rollers, to which an increasing draught is imparted, previous to being spun, 
and where all the fibres are reduced to one uniform length and degree of 
fineness. 











Crass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, je. 
48. A. WALLIS, and C, Hasta, Basingstoke, Rotary screens.”— Dated 7th 
January, 1862. 

According to this invention, in forming rotary screens, the patentees 
make up a frame of metal bars, as before, and these bars are notched at the 
periphery of the drum externally, at the places where the wire (which is 
applied as before, or in separate hoops) rests upon them, When the bars 
so formed are made up into a frame these notches are to be on the exterior 
of the frame ; the notches m the bar receive the wire and prevent it moving 
laterally. The wire is prevented springing out of the notches by rivetting 
over the projections or studs between the coils of wire. 

71, J. Canter, Tipton, Stagordshire, “ Draining ploughs."—Dulted loth 
January, . 

The patentee claims a draining plough in which a series of balls or drs 
connected with the foot of a coulter or knife, are made, in combination 
with the said coulter or knife, to form cylindrical or pipe-like drains below 
the surface of the land. 








es 


Chass 6.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, \e. 
96. G. Hewirt, Ipswich, “ Apparatus used in the manufacture of drain 
tiles."— Dated Lith January, 1s62. 

For the purposes of this invention, in order that the ends of such tiles 
may more advantageously than heretofore be made to go together with 
spigot and faucet joints, one end of each tubular tile is by the improved 
apparatus cut into the form ef a hollow or cone 
is cut to the form of a convex cone. The apparatus consists of two hollow 
conical cutters, one of which is fixed ona suitable handle, the stem of 
which enters into and fits the interior of the tile which is about to be cut 
at its ends, in such manner, however, as to allow of its being turned freely 
therein ; as this fixed hollow cutter is caused to be rotated, and is pressed 
up towards the end of the tubular tile (which should still be only in a par- 
tially dried state), the cutter progressively removes the outer end of the 
tube, the shavings of the clay or brick earth passing through the hollow 
conical cutter from the interior outward. ‘To facilitate the holding of the 
tile when being cut at the ends, the tile is placed in a hollow or scmicireular 
trough, one end of which is budged over with a semicircular arch, the outer 
surface of Which, as well as the outer surface of the invert of the trough, is 
bevelled off so as to form a concave cone, suitable to admit of the use of the 
other conical hollow cutter, which is employed to cut the concave conical 
cut at the other end of the tile. The other end of the hollow trough or holder 
is formed convex, so that the fixed conical cutter by which the convex conical 
end of the tube is cut may pass on to the end of the trough or holder.— 
Not proceeded with. 

76. H. Danvinn, New Windsor, * Hardening chalk for building purposes.” — 
Dated lth January, 62. 

This invention is carried into effect as follows :—The inventor first cuts 
the chalk, after it has been cut into the required forms, and then immerses 
it under pressure or otherwise in a saline mineral solution, and after this 
has become thoroughly imbibed into the pores of the chatk, he places it in 
another solution capable of decomposing the first, and thereby depositing 
in the pores of the chalk a hard insoluble mineral salt, He prefers to 
employ as the first solution either silicate of potash or silicate of soda, or 
tungstate of pot or tungstate of so and for the second solution 
chloride of calcium; but he does not confine himself to the use of these 
salts,— Not proceeded with. 



























Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, ic. 
49. D. Brau, Bromley, * Fastening won plates to ships’ sides."—Dated Sth 
January, 1862. 

In carrying out this invention the inventor commences at the lower part 
of the vessel, by driving from the outside pecahar formed bolts, which he 
calls ** dovetail eye bolts,” through the eye of which is inserted a dowel or 
pin through the vessel's side, leaving the head of the bolt and dowel or 





pin projecting outside the vessel. The plates are so constructed with 
recesses at the lower edge as to receive the dovetail head of the bolt, and 


the dowel or pin, and the upper edge with holes to receive the dowels or 
pins only. One end of the plates will be grooved, and the other end 
tongued. The plates are then placed so that the heads of the bolts and 
dowels or pins shall fit in the recesses of the same; ano-hor row of the 
same kind of bolts, without the dowel or pin, is driven above there plates, 
and then the dowel or pin is driven through the eye of the bolt, and into 
the holes or recesses in the upper edge of the plates, by which means a 
great saving of labour is effected, and a much less quantity of bolts is 
required, ‘the bolts above mentioned are fastened on the mside of the 
vessel by nuts and serews, or otherwise, as may be most couvenient. 
Secondly, he reserves to himself the right (in cases where it may be more 
convenient), of using, instead of the above-mentioned bolts, tapped leads 
or nuts made in the form of the head of the boit above described, the 
plates having recesses in both the upper and jower edges, each recess being 
made to receive one half of the tapped head or nat and dowel or pin when 
the upper and lower edges of the plates come together. ‘The tapped heads 
or nuts are fastened to the vessel's side by means of screw bolts from the 
inside. — Not proceeded with, 

52. 8S. Jesson, J. Batson, jun., and J. Rowers, Smethicick, and J. Moone, 
jun., Lavgley, near Oldbury, Worcestershire, ** Gun barrds and wrought 
won tubing.”—Dated Sth January, 1862. 

This invention consists in the manufacture of gun barrels and wrought 
iron tubing in the following manner:—The inventors take a bloom of 
wrought iron, and, after heating it in a heating furnace, they pass it 
through a pair of grooved rolls, by which it is elongated and its diameter 
reduced. The billet thus prodaced is passed, while still hot, through a 

















ve cone, and the other end | 





second pair of grooved rolls, the grooves in the last-named rolls having | 


such a figure that they give to the billet the shape of a semi-hollow 
cylinder, or half tube, the interior being nearly semi-cylindrical, and the 
exterior having three or more planes or sides. ‘the edges of the half tube 
are not plain, but have each a bead or rib running along its whole length. 
They take a second billet, and by grooved rolls they roll it into a shape 


similar to that last described, excepting that, in place of ribs or beads 


running along the «edges, they make grooves or depressions in the edges of 
a figure corresponding to that of the beads or ribs on the first made balf 
tube, They take the two haif tubes and place them together, so that the 


beads or ribs on the edges of one engage in the grooves or depressions in 
the edges of the other. ‘The two half tubes thus fitted together are heated 
in a mill furnace, the partially formed tube resting on one of the planes on 
its outside. It is heated to a welding heat, and when properly heated is 
iremoved from the furnace and passed through a pair of grooved rolls, by 
the pressure of which the two half tubes are welded together.—Not pro- 
ceeded with. 

68. B. Tuomprsox, Birmingham, “ Improvements in ordnance and fire-arms, 
and in projectiles to be used therewith.” —A communication.— Dated 9th 
Janucru, 162. 

This invention consists of certain improvements in the construction of 
ordnance, and the barrels of fire-arms, by forming such ordnance or barrels 
with ribs or guide ways down the length of the inside of the tube, in a line 
parallel with its longitudinal axis; and in making the breech end of such 
ordnance or barrels to contain a charge or exploding chamber of peculiar 
form, to suit the projectile described ; and also in the form of projectile 
which is specially adapted for use with the description of ordnance or 
barrels aforesaid. The invention cannot be described without reference to 
the drawings. 

89. T. and C. Giuert and T. Havpon, Birmingham, “ Swivels for guns.”— 
Dated Vth January, 1862. 

The patentee claims, First, making the blanks from which the said 
swivels are manufactured by forming a knob or head on each end of a rod 
of iron, or a piece of iron, by upsetting or compressing a portion of the 
ends of the said rod or wire in the direction of its length, from which knobs 
or heads the flat disc-shaped ends of the swivels are formed. Secondly, the 
machinery or tools described (with reference to the drawings) for upsetting 
or compressing the ends of the rod of iron, or piece of iron wire, so as 
thereby to manufacture swivel blanks. 

93. T. W. G. Treeny, Paddington, ‘ Producing riled cannon and fire-aris.” 
—Dated V3th January, 1862. 

In casting cannon the inventor produces the rifling in the following way : 
—The gun is cast on a hollow tube of the same twist and form as the rifling 
way be required, and, to prevent the tube being injured, he sends water 
through it, so that the rifling may be perfect. The tube may be removed 
or allowed to remain in the gun, and which would form an excellent casing, 
as the internal and external surfaces are of the same form. 
loaders are being fermed, he passes a bolt at right angles through the 
rifling at the breech; if muzzle loaders, he stops the breech by a plug. 
The other part of the invention consists of a rifling machine. He has a rod 
or tube similar to the one before named, and by this application he pro- 
duces a direct action, which is a great improvement over the machines now 
in use.—Nol proceeded with. 














CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


69. MH. Barver, Belgrave, Leicester, ‘ Sasety lamps.”— Dated 9th January, 
1-62. 

One object of this invention is to render it impossible for the workinan to 
remove the light from the lamp, or evea to attempt to do so without detec- 
tion. This is effected by attaching to some fixed part of the lamp a piece 
of thin steel, or other suitable brittle substance, in such a manner that the 
lower partof the lamp cannot be removed from the upper part or gauze 
protector without breaking the brittle substance. A convenient way of 
doing this is to attach the piece of stcel or other brittle substance to the 
burner part of the lamp, so that, when any attempt is made to unscrew the 
bottom part, an arm, pin, or other projecting piece will be brought against 
this brittle piece and will break it off. As the workman will be unable to 
supply or replace the defective part, this will at once show that the lamp 
has been tampered with, and the man will be dealt with accordingly. The 
inventor also proposes to adapt an extinguishing tube to the wick holder, 
and by raising this extinguisher the light will be yut out.—Not proceeded 


with. 





Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Lottery, Cements, Paint, Paper, Manures, Sc. 

do ow. T. Kire, Wallugford, Berkshire, “ Manufacture of starch.”—Dated 

Cth Janwery, 62. 

In the manufacture of starch the inventor takes flour, and makes it into 
dough by kneading it with a suitable quantity of water. The dough when 
made is placed in a trough or vessel in which are surfaces having points or 
spikes upon them, and these surfaces, having a vibratory or other conve- 
hient movement communicated to them, continually perforate the dough. 
Streams of water run over the dough during this operation, and wash away 
the starch from it. The spikes penetrating the mass of dough ensure the 
access of the water to every portion of it. The water with the starch 
escapes from the trough or vessel through holes covered with wire gauze or 
finely perforated metal ; it runs into a vat where the starch is deposited ; 
the supernatant water is run off, and the starch is again mixed up with a 
small quantity of water to which acetic acid is added. This mixture is 
allowed to stand, by which the impurities from the starch rise to the sur- 
face and are skimmed off. When the purification is complete the starch is 
made up for sale in the ordinary manner.—.Vol pi oceeded with, 

50. L. Wunper, Lieguitz, Prussia, * Soap.”—Dated 8th January, 1862. 

vap manufactured according to this invention is to be composed of equal 

parts of the best tallow, and of the finest cocoanut oil weil boiled with 

water, to which will be added about 2 ib. weizht of salt, and } lb. of burnt 
alum (“ aluminium ustuin”) for every 200 1b. weigat of the above fatty 
matters, to which, when taken off clean from the deposit, will be added 
natron and kali, in the proportion of about 99 lb. of natron and 100 1b. of 
kali to every 2001b, of the fatty matters. ‘To every 100 lb. weight of the 
mass will be added about 2 1b. weight of finest catechu, and about 5oz. of 
tincture of arnica, and it will be perfumed ty the addition of about loz 
ec nnamon oil, 2oz. of oil of lavender, and 20z, cumin oi!, or other perfumes. 
—Not proceeded with. 
67. R. A. BRooMan, Fleet-strect, London, “ Appiratus for carburetting and 
burning gas."—A communication.—Dated 1th January, 1362. 

This mvention cannot be described without reference to the draw ngs. 
The patentee claims, First, the employment in ¢ tratus for carburreting 
and burning gas of a wick and burner, the same wick being protected and 
capable « ssorbing and raising the carburetting liquid, as deseribed ; 
Secondly, the employment of a current of air between the carburettor and 
the tube leading to the burner, as described ; Thirdly, the employment of 
two currents of gas, one of which is carburretted, as described, while the 
other is ordinary coal gas, and passes direct to the burner, where both 
currents are consumed together, as described. 

"— Dated With Jonvary, 1862. 
This invention consi: wing large or small coal to the finest s 

of powder before converting it into coke. The patentee prefers to emp! 

rich bituminous or coking coal, and he grinds such coal under edge stones, 
horizontal stones, or rollers toa powder almost as fine as flour, He finds 
horizontal stones, similiar to those used in grinding flour, to answer best, as 
all the other forms of grinding machinery necessitate the use of riddles or 






























































sieves to remove the small pieces which escape the action of the machinery. | 


This finely ground coal is then put into the coke ovens and burnt in the | ; “ biog « 
: cy Becht sgcpch eer ped . sie en ermal i) permit the passage of the revolving sphere, the axle of which it will support, 


ordinary way with the usual preeautions. 


loth Janurry, 182. 

This invention consists in an improved method of washing the soluble 
matter from paper stuff to prepare the same for bleaching, or for the manu- 
facture of brown paper, such Improvement consisting, chiefly, in the slow 
and the continuous percolation of water or other liquids through the paper 
stuff when packed into a dense mass, Also in an improved method of 
applying bleach liquor in the preparation of pulp for paper making, such 
method consisting partly in the slow and continuous percolation of bleach 
liquor through the paper stuff when packed into a dense niuss, and partly 
in the use of partially exhausted bleach liquor in commencing the process 
of bleaching, Also in an improved method of washing out of paper stuff, 
after it has undergone the process of bleaching, the bleach liquor and the 
colouring matters which have been rendered (by the application of the 
same) soluble in water, or in solutions of alkalies or acids, such method 
consisting chietly in the slow and continuous percolation of water or 
solutions of alkalies or acids through the paper stull! when packed in a 
dense mass, and after it has undergone the improved method of bleaching 
above described, or any other method of bleaching.—Not )» oceeded with. 

0. F.C. Warkuicn, Veiw Cross, Kent, “ Arivicial Fuel.”—Dated ith January, 















atentee claims, First, the application of the gases evolved during 
the distillation of coal to the heating of carbonising ovens in which block 
fuel is subsequently baked. Secondly, the application of the gases evolved 
during the torrefication of coal to the heating of the torrefiers, retorts, and 
carbonising ovens. Thirdly, the collection of coal tar and other distillates 
during the process of torrefying bituminous coal for the manufacture of 
block fuel. 

100. C. N. May, Devizes, Wilts, “* Manuyacture of pastry.”—Dated 13th 

Janory, 1862. 

According to this invention the inventor makes the crust separate from 
the pie, making it of a suitable size to suit the pie dish, and raised in the 
centre, Which form it keeps when baked and placec onthe pie. By this 
means a nice light crust is produced, and the pie rendered of handsonie ap- 
pearance, For this purpose he employs a plate of metal, or other material 















If breech- | 
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stamped up or otherwise raised of a suitable ornamental form, and on this 
he places the dough or paste, which plate imparts to the paste the raised 
form desired.—Not proceeded with. 


Crass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


58. H. Coon, Manchester, ** Transmitting despatches and small articles by 
the agency of electricity."—A coumunication.— Dated 8th January, 1862. 
The patentee claims the application of the tractive power of electric coils 
to cause an armature of iron, constructed in the form of a hollow vessel, 
casing, or carriage (made to contain articles of various kinds), to pass along 
a continuous line of rails placed within and extending throughout a series 
of tubular electric coils, as herein set forth, 


59. C. W. SteMENS, Great George-street, Westminster, “‘ Insulating and pro- 
tecting telegraph conducting wires.”"— Partly a communication.—Dated 
9h Janusry, 1862. 

One part of this invention consists in certain improvements in the mode of 
insulating and protecting electric telegraph conductors, or in constructing 
what are commonly known as electric telegraph cables, and in the apparatus 
employed for that purpose. The patentee forms the conductor of the 
electric currents, either of a solid metal wire, or of a strand of two or more 
wires ; or he sometimes first forms a strand of seven equal-sized wires, and 
then winds into the six helical recesses formed between these wires six 
other conducting wires of a smaller diameter, so as to cause the form of the 
complete conductor to approximate to that of a cylinder, which form 
would present the least surface for induction for agiven sectional area, He 
causes the conductor to pass through a vessel containing either a compound 
of gutta-percha, resin, and Stockholm tar (well known under the name of 
** Chatterton’s compound,”’) or any other suitable insulating substance or 
compound ina heated or semi-fluid state, so that the wires or strand of 
wires become coated with the same. The wire or strand of wires passes 
into and out of the vessel through holes or dies formed in the sides of the 
same. He sometimes heats the wire or strand of wires before passing into 
the vessel, and in some cases he applies the mixture or substance contained 
in the vessel under pressure to insure its more perfect adhesion to the con- 
ducting wire or wires. On emerging from the above named vessel, the 
coated conductor is passed through a bath of ecld or iced water, or any 
other suitable medium maintained at a low temperature, and is then passed 
round a series of rollers or reels so as to harden the coating, and prevent 
its sticking when coiled upona drum. He then covers the conductor 
with one or more coatings of india-rubber, or any of its compounds, as 
described in the specification of former letters patent granted to him and 
bearing date the 3rd day of November, 1859 (No. 2503), and afterwards with 
one or more coatings of gutta percha, with or without intermediate layers 
of Chatterton’s mixture, or other suitable compound. In making points in 
the before-mentioned india-rubber covering of the conductor he first points 
the wire or wires in any suitable known manner, and then overlaps the un- 
covered part of the same with india-rubber strips to about the thickness of 
the coating of the wire or wires. He then completes the formation of the 
joint in a specially constructed apparatus. The invention cannot be fully 
described without reference to the drawings, 
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Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 

ll. B. Ruoprs, Old Ford, Bow, ‘Improvements in forming or making 
straight and bent pipes and bends Jor pipes, and also vessels of various 
shapes, and in coating and protecting articles and objects of various 
Sovms, aud in the apparatus to be employed therein.” — Dated lst Janviry, 
1s¢ 

This invention consists in employing elastic fabrics in combination with 
bitumen or bituminous masties or compositions for the purpose of forming 
vessels of various ds of regular and irregular shapes, and also covering 
or coating various articles and things for the purpose of protecting them, 
rendering them capable of resisting the action of moisture or atmospheric 
influence, as al-o for the purpose of rendering them more perfect non-con- 
ductors of electricity, as well as to render articles so coated subservient to 
other useful purposes. 

12, Ek. BanrieLp, [/racombe, Devonshire, * Lubricating and maintaining in 
working order acle journals, bearings, and brasses.”—Dated lst January, 
1su2. 

This invention consists in employing hay, straw, grass, hemp, or hair, 
mantifactured or unmanufactured, or the shavings of clips of wood, which 
are filled into or packed in the axle box or reservoir containing the oil or 




















lubricating fluid employed for the purpose of lubricating and maintaining 
in working order by means of capillary attraction the working surfaces of 


journals and bearings.—Not proceeded with. 


The object of this invention is to cause the gas while passing into and 
through the burner to become regulated and controlled with regard to its 
pressure, to be at the same time purified, its illuminating power increased, 
and its consumption economised. The lower part of the burner consists of 
a receptacle containing charcoal; above the charcoal a perforated cover or 
disc, having its edge furnished with a screw thread (immediately below 
which is a gauze wire to prevent the charcoal stopping up the perforation), 
is serewed down inside the receptacle, which has a corresponding thread cut 
therein, so as to form a cap and force down the charcoal, as may be required 
according to the pressure of the gas. The upper part of the burner consists 
of a dome and a nipple screwed thereon, the interior and upper portion of 
the dome being furnished with a double layer of wire gauze, a similar 
duplicate layer being placed in the lower portion of the burner beneath the 
chareoal, ‘The dome is to be screwed on the lower part of the burner, and 
the whole isthen ready to be attached; by a male or female screw at the 
bottom of the burner to the gas pipe. The gas will then pass through the 
layers of gauze, and through the charcoal and perforated disc into the dome, 
and through the upper layers of gauze into the nipple, becoming in its 
passage, not only purified or rendered smokeless and increased in its 
illuminating properties, but regulated in its pressure, and its consumption 
proportionally economised. 

17. J. J. Gurknecut, Nevhof, Swi'zerland, ‘* Meters for measuring gas, 
water, and other luids.”— Dated 1st January, \e62. 

The patentee claims, First, the arrangement of fluid measuring apparatus 
in which the capacity of the measuring chamber is controlled by a piston 
and flexible diaphragm, by who-e motion the quantity of fluid passing 
through the meter is indicated and registered, all as described. Secondly, 
the arrangement of parts described as applied to a fluid meter, whereby the 
valve which regulates the admission and escape of the fluid to and from the 
measuring chamber is caused to change its position quickly at the com- 
pletion of the stroke of the measuring piston or diaphragm by the action 
of springs placed in position for that parpose, as described. 

EDGE, Wellington-street, Strand, London, “ Apparatus for roasting 
fee.” ~ Dated 2ud January, 1862. 

This proposed coffee roasting apparatus is composed of a sphere of sheet 
iron or other metal (to be turned over a fire by the aid of a crank) sur- 
rounded by an envelope or casing of similar material, or of cast iron, which 
will cause the flame and smoke from a fire beneath to circulate all around 
the sphere, and which will have a fixed anda movable part. The fixed 
part (which should be of the thinnest cast iron) will havea sloping cut to 

















; | and to which it will be nearly concentric, but by reason of the sloping cut 
s7. A. G. Sovruby, Balford, Wiltshire, ** Pals sor paper making.”—Dated | r . ] Oe tie te 


interrupted, and, as it were, cut by a horizontal plane, and on this side it 
will be covered with another casing slightly eccentric to and forming part 
of the first, a passage being left for the smoke which will redescend between 
them and escape through a pipe jointed thereto. The movable part of the 
casing will be arranged so as to lift and turn back behind the fixed part to 
give passage to the sphere when it is desired to inspect orarrest the roasting. 

—Not proceeded with, 

21, M. Carrwricut, Carlisle, Cumberland, “ Improvements in the manufac- 
ture of models and of plates ov pieces sor artificial teeth.”—Dated 2nd 
January, 1862. 

This invention consists ina method of manufacturing models used for 
preparing ‘* plates” or ** pieces” for artificial teeth of vulcanite, ebonite, 
or hardened rubber, alone or combined with soft vulcanised rubber. Also 
in combining or amalgamating india-rubber and gutta-percha with metals 





| for the manufacture of artificial teeth or pieces, and for other purposes.— 








t proceeded with. 
H. Escuwece, Mincing-lane, London, “ Treating wood and other vegetable 
spirit."— Dated 2nd January, 1862. 

The patentee states that he has ascertained by numerous experiments 
that charcoal—particularly well burnt wood charcoal—when used at ordinary 
temperatures ina series of filters of sufficient size has a most beneticial 
effect in purifying spirits (whether obtained in the manner of wood spirit, 
or from fermented vegetable substances) if the affinity which the spirit has 
for certain impurities be first destroyed by largely diluting it with water, 
and then subjecting this distilled spirit to the action of a series of woud 
charcoal filters (preferring at all times that the temperature should not 
exceed 70 deg. Fah. scale), in sucha manner that each successive filter shall 
effect the filtration of a purer and purer spirit, the same spirit never 
passing through a filter to which it has already yiel/ed its impurities, but 
only through filters lower down in the series. When it is ascertained that 









the filtered diluted spirit which is coming away from the last filter of the 
series is not any jonger suffic'ently pure, the first filter of the series 
is to be removed and a fresh filter to be introduced and made the last 
filter of the series ; and the supply of diluted spirit is to be introduced into 
what was the second filter of the series, aud so on continuously as the 
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Jury 25, 1862. 


filters require to be changed. "After this process of purification the filtered | o 
spirit is to be brvught to the desired strength by distillation. 


26. F. S. BELLOcHE, and H. Bou.ock, Paris, ‘An improved parasol.”—Dated 
3rd January, 1862. 

This invention consists in an improved construction of the frames of 
parasols. Ordinarily these frames are composed of one part, but the patentee 
proposes to construct them of two jointed together with a free hinge; the 
top part of the frame is attached to the handle, and overlaps and works 
freely on it ; the other or overlapped portion of the frame is attached in the 
usual way atthe top. Itis evident from this arrangement, when the 

parasol is closed, the lower half of the frame with the cover stretched upon 

it will fold back over the upper part, forming a shape similar to a cone, the 

apex downwards. By forming the edge of the cover with a border or 

trimming of artificial flowers, the parasol when shut will represent a large 

bouquet or vase of flowers. 

28. J.W. ARUNDELL, Old Broad-street, London, ‘‘ Apparatus for treating and 
dressing ores and minerals."—A coinmunication.—Dated 4th January, 
1862. 





This invention cannot be described without reference to the drawings, 

29. J. W. ARUNDELL, Old Broad-street, Lowlon, “ Removing impurities Jrom 
coal, dc." —A communication.—Dated 4th Janvary, 1862. 

According to one part of this invention, the screenings are made to fall 
upon a shoot over which a stream of water flows, and with the water they 
are passed by the shoot into a revolving hollow iron drum, which is slightly 
conical, tapering towards the opposite end at which the’ screenings enter. 
The sides of the drum are perforated with holes of a suitable size, w vhich ex- 
tend from the narrower end to within about one foot of the wider end, and 
the drum is placed within and attached toa larger drum of similar form 
which revolves with it. ‘The sides of the outer drum are perforated with 
holes smaller than those of the innerdrum. The holes in the outer drum 
may be all of the same size, or they may be in sets of different sizes, becom- 
ing smaller towards the narrower end of the drum. The outer drum is 
shorter than the inner one, and extends only to where the holes in the 
inner one cease, The axis of the drums is inclined to the horizon (the wider 
end of the drum being the lowest) sufficient to allow the screenings that 
do not pass through the holes in the sides to readily pass out at the wider 
ends. These which are discharged from the inner drum fall on toa rotating 
picking table. The rotation of the table brings each portion of the screen- 
ings on it opposite toa boy who removes all slate and other impurities which 
they may contain as they pass, After having passed him a fixed scraper 
causes the cleaned coal to fall into a train, wagon, or other receptacie.—.Vot 
proceeded with, 

30. J. W. Arv NDELL, Old Broad-strect, Loudon, “ Communicating motion to 
Jan ventilators.” —A communication.—Dated 4th January, 1862. 

This invention consists in having a screw cut on the axis of the fans in 
which the teeth of a toothed wheel of suitable size work. The teeth of the 
toothed wheel are cut obliquely, and of the same pitch as the screw. The 
wheel must be of sufficient size to cause the fans to revolve with the required 
velocity, but the size of the wheel need not be greater than to cause the 
fan to revolve ten times while the wheel revolves once. The wheel may be 
driven by manual or other motive power.—Not proceeded with. 

32. R. H. Correr, Cambridge Heath, Middlesex, “* Apporatus for instanta- 
neously lighting certain lamps, and, when desired, extinguishing the 
same.” —Dated 4th reer ig 1862. 

This apparatus consists of a lamp provided with a wick for burning 
paraffin, coal oil, or an inflammable fluid, in connection with an appa- 
ratus for striking an ordinary congreve or other friction match. The appa- 
ratus for striking the match consists of a revolving disc furnished with a 
given number of sockets for holding one match, each in connection with a 
revolving barre! placed on a different centre, and carrying a frictional sur- 
face for igniting the match. To this barrel acord or gut is attached, to one 
end of which a handle is connected, and to the other end a ball. The 
sockets having been charged with matches (that are cut to a suitable 
length}, and the lamp being properly trimmed, a smart pull at the handle 
will pass the frictional surface over the match. igniting the same, and also, 
by the means of a small Jever and other details, will bring the wick of the 
lamp into contact with the flame thus produced, and pold it there until the 
handle is released, thereby insuring the lighting of the lamp, which, upon 
the handle being released, assumes its original position by means of a 
spring.—Not proceeded with. 

33. G. Leysuon, Tividale, and D. BeckLey, Brockmore, Stafford, “* Brakes.” 
—Dated 4th January, 1862 

In carrying out this invention the inventors fix upon one or both of the 
axles of the carriage a disc or brake wheel, and over the said brake wheel 
or wheels is a shaft supported in bearings on the bottom of the carriage, 
and running parallel with the longer sides of the carriage. Around each 
of the brake wheels isa clip or nearly circular band or bar of iron, and on 
the said shaft, and immediately above the brake wheel, is a screw which 
engages in a screw box or nut on one end of the said clip. The other end 
of the said clip has a nut through a hole in which the shaft passes, the said 
nut being incapable of moving along the said shaft. When the shaft is 
turned in one direction the two ends of the clip are brought nearer to each 
other, and the clip is tightened on the brake wheel, and when the shaft is 
turned in the other direction the two ends of the clip are separated, and 
the clip is no longer pressed upon the brake wheel. Rotatory motion may 
be transmitted to the said shaft by means of a winch on a vertical shaft, 
the said vertical shaft being connected by bevel gearing or otherwise with 
the shaft underneath the carriage.—Not proceeded with. 

38. J. Coryton, Roll’s Chambers, Chancery-lane, London, “ Type machine.” — 
Dated 6th January, 1862. 

This invention consists of a machine in which the types are successively 
stamped upon a travelling bar of lead, or other comparatively soft sub- 
stance, the matrices being contained in a steel or other hard metal box 
which moves at right angles or nearly so to such bar of lead or other soft 
substance. The words and symbols when formed are set up in a grooved 
chase, and are available as printing surfaces in any of the modes of printing 
ordinarily employed.—Not proceeded with. 

39. A. V. Newton, Chancery-lane, London, “ Cigars.” — 
Dated 6th January, 1*62. 

This invention consists in the use of gauge tubing made of silk or other 
inodorous material, which tubing is designed to be made the diameter of 
the cigar desired to be produced. Fine cut Havanna filings, or other fine 
cut tobacco, is introduced into the tubing at one end, and when filled the 
tubing is cut into suitable lengths for cigars. The ends are then tied or 
pinched together slightly, to prevent the filling from working out, while 
a binder and wrapper of leaf tobacco, or wrapper alone (as a hard or soft 
cigar is desired), is put on by commencing at one end, and winding the 
wrapper spirally around the tube towards the head or pointed end of the 
cigar, at the same time giving the cigar the proper shape by rolling. The 
end of the wrapper is fastened in the usual manner by any tasteless and 
inodorous gum (such as gum copal or gum lac) which is insoluble in water. 
After being thus fastened the point or head of the cigar is punched, and the 
square end is cut off. The cigar is then ready for the market. 

40. G. G. W. and J. BETJEMANN, Pentonville, Middlesex, “ Dressing cases.’ 
Dated 6th January, 1862 

This invention consists in an arrangement of quadrants, levers, and eon- 
necting rods, for the purpose of opening or letting down a front flap, and 
of opening out one side tray at one or both sides of the dressing case upon 
the raising of the top or lid thereof. The action may be applied to both 
flap and side trap or side trays, or to either separately. 

41. P. B. O’Newu, Hart-street, Bloomsbury, London, “* Screw wrenches or 
spanners.”—Dated 6th January, 1862. 

According to one modification of this invention, when constructing a 
wrench, the inventor employs a suitable rod or metal bar, one end of which 
is formed as a handle, and the other end is forked. To the ends of the two 
prongs of the forked bar one jaw of the wrench is fixed firmly ; the other 
or movable jaw has a slot formed in it, through which the prongs of the 
fork pass, so that the movable jaw may be capable of sliding on the forked 
bar towards or from the fixed jaw. For the purpose of securing the 
movable jaw two spring catches, turning on a pin or pins, are fitted into the 
slot through the said jaw, so that they stand in the space between the 
prongs of the forked bar, and teeth are formed on the inner sides of each 
prong of the fork for these catches to take into. fence, in order to shift 
the movable jaw from one position to another, it is only necessary to free 
the spring catches from the teeth on the forked bar, to slide the jaw to the 
position required, and allow the catches again to drop into the ta th. Or, 
in place of forming teeth on both the prongs of the forked bar, they may 
be formed on one prong only, a single catch being then employed, and this 
is connected with a slide working stiffly on the prongs of the fork ; by 
moving it transversely to the length of the prongs, the catch may be 
secured either when locking into the teeth on the prong, or when liftec i out 
of the same; the slide traverses longitudinally on the prongs of the fork 
with the movable jaw. Or in place of employing but one movable jaw two 
such jaws may be used, each sliding on one of the prongs of the forked bar, 
and being furnished with its own spring catch to retain it in any required 
position. The upper or fixed jaw in this case is made double, so that it may 
be used at either end with one or other of the movable jaws as required.— 
Not proceeded with. 

43. F. Brown, Luton, Bedford, 
Dated 6th January, 1862. 

For the purposes of this invention a boiler is applied to the side of the 
fire-place of a range, and is so arranged as to allow heat and products of 
combustion to pass under or over, or both over and under, the boiler at the 
side of the fire. Beyond the boiler is an oven or ovens, so arranged with a 
flue or flues that the heat and products, after so passing the boi.er (at the 
side of the fire), may then be conducted over or under, or both under and 
over, the oven or ovens which are beyond the boiler. ‘This arrangement of 
boiler and oven or ovens may be applied either on one side only of the fire- 
place of a kitchen range, or cooking apparatus, or on both sides. The heat 
and products of combustion, after Lovins heated the boiler, and then the 














A communication.— 











“ Kitchen ranges and cooking apparatus.”— 








oven or ovens which are on one side of the fire, pass to the chimney by a 

suitable flue or flues. Dampers or slides are introduced to regulate and 

direct the course of the heat and products of combustion from the fire to 

the oven or ovens beyond the boiler; a hot plate or plates is or are 

arranged over the boiler and oven or ovens. 

51. A. Heatu, Union-square, Islington, ** Inkstands."—Dated Sth January, 
1862. 

This invention consists, principally, in being able to fill the smaller vessel 
or ink cup at pleasure from the larger one in which it is placed, in pro- 
tecting the point of the pen from the sediment of the ink, and in limiting 
the quantity of ink in the cup, so that the pen can only take up so much 
as it will hold, but which quantity may be increased or diminished to suit 
the pen in use at the pleasure of the writer. 


53. C. aud T. Prnkineton, Sheffield, ‘* Shates.”"—Dated 8th January, 1862. 
This invention consists of a metallic skate composed of any suitable de- 
scription of metal, such as iron, steel, tin, zinc, brass, German silver, or other 
metals, or combination of two or more metals either in alloy or otherwise. 
The form of the body of the skate is stamped out or raised by dies in the 
ordinary form of the skate clog, as made in wood. The sole is then simi- 
larly stamped and soldered on. Any description of fancy ornament 
may be added, so that it may form a very handsome appendage to the boot, 
at the same time that it is quite free from the danger of breakage or split- 
ting, to which the ordinary wooden soled skates are liable. 
55. J Stennovusr, Barnsovry-road, Middlesex, “ Rendering certain substances 
less pervious to air and liquids.”—Dated Sth January, 18 
This invention relates to the use of the substance called paraffine, either 
in a solid, or dissolved in any of the usual solvents, such as highly rectified 
coal, tar, or petroleum, naphtha, or bisulphuret of carbon, for the purpose 
ofrendering various substances less pervious to air and liquids. The sub- 
stances to which the patentee proposes to apply the paraftine are leather 
and thread, cords, ropes, and textile fabrics composed of cotton, linen, wool, 
or silk, and the method of applying the paraffine to such substances consists 
in coating or impregnating them therewith. One way in which he treats 
leather and textile fabrics is as follows :—He takes a plate of iron or other 
metal, the upper surface of which is quite clean, and this he heats to a tem- 
perature of from 130 deg. to 250 deg. Fah., or even higher, if desirable, either 
by placing it over a suitable furnace, or by means of low or high pressure 
steam, or a metallic or other bath: on this plate he stretches out the cloth 
or leather which he wishes to coat or impregnate, and holds it tight and 
flat by means of a frame or some other suitable arrangement. When it has 
become sufficiently warm to soften or melt the paraffine easily, he then rabs 
over it, on the wrong side of the cloth, a flat rectangular block of solid paraf- 
fine, with the hand or otherwise, so as to coat its surface as ev enly as pos 
ble. The cloth is then strongly compressed by means of a hot flat iron, or 
hot rollers, or other suitable arrangement, in order to distribute the paraffine 
equally among the fibres. When the coating or impregnation of the fabric 
is completed, it is taken off and allowed to cool. 
























56. 11. Bessemer, Queen-street-place, New Cannon-strect, London, ‘* Manu fac- 
ture of malleable iron and steel.” —Dated 8th January, 1862. 

The patentee claims, First, the combined arrangement described, whereby 
the steam employed for forcing air is generated by means of the heat escaping 
from the reverberatory furnaces that are employed in melting the iron to be 
so converted. Secondly, the opening and closing of the passage conducting 
air into converting vessels by means of the rotatory motion of such vesse Is 
acting on a suitable valve. Thirdly, in the construction of converting vessels 
in which the air is forced vertically upwards through the molten metal, the 
employment of several separate tuyere boxes attached to the under side of 
such vessels, Fourthly, the constraction and empioyment of tuyere boxes 
with separate compartments for the several tuyeres employed, as described, 
Fifthly, giving rotatory orsemi-rotatory motion to converting vesse!s that are 
supported on fixed standards or foundations by means of hydrostatic force 
operating in the manner described. Sixthly, employing a pair of convert- 
ing vessels placed in such a position with reference to each other that the 
flame and splashes emitted therefrom shall be projected in opposite diree- 
tions, the said vessels being capable of discharging the converted metal into 
a ladle placed between them. Seveuthly, the employment of chimneys 
constructed with an open space beneath them for the purpose of giving 
access to converting vessels employed in the production of malleable iron or 
steel by forcing air through the fluid metal. Eighthly, the combination 
and use of apparatus consisting of two converting vessels with separate 
chimneys, and one hydraulic casting crane, grouped together in the position 
shown in the drawings. Ninthly, the employment of hydraulic cranes in 
casting malleable iron or steel constructed as described. Tenthly, in the 
construction of converting vessels that are movable on axes, the employ- 
ment of tuyeres placed horizontally, or through the sides of the vessel, as 
described. Eleventhly, the employment of ladles for casting malleable iron 
or steel when formed with a second chamber or receptacle attached thereto 
for regulating the supply of metal to the moulds, as described. Twelfthiy, 
the employment of force pumps, constructed as described, for giving motion 
to the hydraulic apparatus employed in the conversion of malleable iron 
and steel, ‘Thirteenthly, the combination and arrangement of valves and 
cocks moved by gearing, and operated on by handles in the manner de- 
scribed. 

57. W. Brapsnaw, Coventry, “ Watches.”"—Dated 8th January, 1862. 

This invention relates to a novel arrangement of the works for actuating 
a centre seconds wheel and hand. By this improvement the centre seconds 
hand is mounted on a pivot, and is carried over the other hands without 
the necessity of using the extra wheel which is usually employed for this 
purpose in watches provided with a centre seconds hand. The power for 
actuating the centre seconds hand is gained from the third wheel, and is 
carried out by two extra wheels and three pinions; one of the wheels is on 
the centre seconds shaft, and the other is an intermediate wheel which 
actuates the fly-pinion. The second power is directly connected with the inde- 
pendent seconds hand, being attached to the samearbor or shaft that carries 
the seconds hand. For this purpose there is an extra power or spring 
enclosed in a box or collet on the second hands shaft, and on this same 
shaft is a pinion which gears into and is driven by the third wheel. 

60. J. Smitun and S, WELLSTOOD, Glasgow, 
Dated 9th January, 1862. 

This invention caunot be described without reference to the drawings. 

61. J. Brunt, Paris, ‘* Gas meters."—Dated 9th January, 1862. 

This invention consists, First, in the use of two floats attached to the valve 
stem, and having a common vertical movement, the box containing the floats 
being divided into two parts orchambers by apartition descending | under the 
surface of the water between the two floats, one of these chambers receiving 
the inlet gas before its passage into the drum of the meter, while the other 
chamber isin communication with the outlet gas which has passed through 
thedrum of the meter. By this arrangement, as the variations of the water 
level in the two chambers always take place in contrary directions, that is to 
y, that a depression of the level in one chamber always corresponds to a 
arly like elevation of level in the other chamber, it follows that the posi- 
tion of the floats or compound float is but slightly changed by the variations 
of level in the two chambers, and, in consequence, that the inlet valve can be 
adjusted with mach greater precision, without fear of the disadvantages 
appertaining to the ordinary system of gas meter. The Second improvement 
relates to the means employed for drawing off the overflow water from the 
syphon pipe. Hitherto this has been usually effected by removing a plug 
or screw, whereby, after the passage of the water, gas can be extracted 
without being registered on the dials. To obviate this evil the patentee 
makes use of a plug or screw to which a rod is attached, on the upper part 
of which a weighted lever is supported; on withdrawing the plug for the 

vassage of the overflow water, this weighted lever depresses the float, which, 

bringing the valve home on its seat, intercepts further passage of gas until 
the plug is returned to its former position. 

62. T. A. Weston, Birmingham, “ Multiplying gearing for transmitting and 
multiplying power, which said gearing may be applied to cranes, wind- 
Lugses, capstans, dc."—Dated 9th January, 1862. 

This invention is carried into effect as follows :—To a fixed support a 
hollow or annular wheel is fixed, the said wheel having teeth on its inner 
cylindrical surface. Through a central opening in the said wheel a shaft, 
capable of a rotatory motion, passes, and on the said shaft is firmly keyed 
another hollow or annular wheel, also having teeth on its inner cylindrical 
surface. The inventor calls the former the fixed annular wheel, and the 
latter the rotating annular wheel. The said wheels force each other, and 
together form a hollow chamber or drum, having teeth on its inner cylin- 
drical surface, one-half of the said drum being fixed, and the other half 
being capable of a rotatory motion. The two halves of the said drum are 
not ‘of exactly the same diameter, as the teeth of one of the wheels, 
although the same in number, are of a slightly different pitch from those 
of the other wheel. Or the teeth may be of the same size in both wheels, 
and one wheel have one or more tecth than the other. Surrounding the 
axis of the rotating annular wheel is a hollow shaft, terminating at one 
end in the hollow drum formed by the fixed annular wheel, and the rotating 
annular wheel. The said hollow shaft carries at its end, external to the 
said drum, a pulley, by which a rotatory motion can be given to it. 
Upon the end of the hollow shaft within the drum is fixed an eccen- 
tric, and upon the said eccentric, and capable of turning upon it, 
is a pinion, which nearly fills the space enclosed by the two wheels. 
The said pinion has teeth which gear at the same time with the 
internal teeth of both the annular wheels. As the said pinion is 
always eccentric to the annular wheels, it is always in gear with them on 
one side, and out of gear with them on the opposite side, By giving motion 
tu the hollow shaft, whose eccentric end carries the pinion, the said pinion 
is made to roll round the interior of the drum formed by the two annular 
wheels, the teeth of the said pinion gearing with the tecth of the said 
wheels as it travels, so that, in traveliing round the said hollow drum once, 
it gears in succession with all the teeth of the said wheels, that is to say, it 
is ‘always in gear with some of the teeth of the fixed annular wheel, and 
also with some of the adjacent teeth of the rotating annular wheel. As, 
however, one of the said wheels has a different number of teeth from the 





















* Cooking stoves or ranges.”"— 





























other, or the same number of teeth of slightly different pitch, the pinion 
in its rolling motion causes the rotating annular wheel slowly to move the 
pinion as it advances, bringing exactly opposite to each other teeth which 
were not previously in exact proposition. The rotatory motion of the 
hoilow shaft carrying the pinion is thus transmitted to the axle of the 
rotating annular wheel, which moves with a slow motion, but with increased 
power.— Not proceeded with, 

63. D. Witson, Colombo, Ceylon, “‘ Machinery for pulping and preparing 

cofiee.”"— Dated 9th January, 1862. 

For the purposes of this invention an annular rotating rubbing surfaco 
is employed, together with another, and by preference a fixed or stationary, 
annular rubbing surface placed either above or below it. The rotating 
rubbing surface is mounted on und carried by an upright axis, to which 
rotary motion is ¢ ted in any suitable manner. 4he annular 
rotating surface moves in a horizontal plane, and the other annular rubbing 
surface is fixed in a plane parallel to it; above these rubbers is fixed a 
conical hopper, into which the coffee berries are to be placed, and a constant 
supply of water applied to them. In order that the berries and the water 
may descend from such hopper so as to be fed in all directions between the 
annular rubbers, there is around the inner edges of the rubbers, and 
within the hopper, a cone, the apex of which is upwards; the lower or 
delivering part of the hopper is thus formed into an annular passage corre- 
sponding | in dimensions with the inner edges of the rubbers ; hence, as the 
coffee berries and water descend in the hopper, they pass in between the 
annular rubbing surfaces at their inner edges, and are rubbed between 
such surfaces, and pass out at their outer circumference, and the matters, 
as they pass out from between the rubbers, are received in a suitable 
trough, vessel, or sieve. The faces of the annular rubbing surfaces may be 
made flat and horizontal, or they may be made to incline; or one may be 
convex and the other concave, provision being made by set screws or other- 
wise for correctly adjusting the two rubbing surfaces in respect to each 
other, so that they may on the one hand crush and rub off the pulp, and 
yet not crush or injure the interior berries. The upper surface is con- 
structed to rise in case a stone should be introduced. 

65. D. Winson, Colombo, Ceylon, ** Hydraulic presses.” — Dated 9th January, 
1862. 

For the purposes of this invention, when preparing sceds or fatty and 
other substances in order to express oil therefrom, where it is desirable 
first to form the substances into cakes to be placed in a suitable press to 
have the oil expressed from them, such preparatory process is performed 
in apress of the following construction :—If circular cakes of thesubstance are 
tobe made, then a long cylinder is employed, having a ram or piston capable 
of being moved by hydraulic or other power from the lower to the apper 
end thereof. The substances to be pressed are to be supplied in regulated 
quantities in the following manner :—The cover or top of the press is to be 
moved ont of the way, and the piston is to be near the top of the long 
cylinder of the press, there being a space between the top of the. cylinder 
and the upper surface of the piston, equal to that required for receiving 
the proper measure or quantity of seeds or fatty or other matters to form 
acake, On the top of the piston is placed a circular plate and piece of 
basket work, und over this a layer of woven fabric ; then a quantity of 
crushed seed or other substance from which oil is to be extracied is to be 
supplied into the cylinder above the piston, so as to come nearly level with 
the top of the cylinder; on to this a piece of woven fabric is to be placed, 











| then a sheet of metal, and then a piece of basket work and woven fabric ; 





| the piston is to be lowered a distance below the top of the cylinder, so as 


again to leave a space for another quantity of the crushed seed or other 
substance, and so on till the cylinder of the press is fall, when the cover or 
top of the eylinder is to be fixed in its place, and the contents of the press 
are to be subjected to moderate pressure, so as to form the several layers of 
crushed seed or other substance into cakes, but not to express the oil 
therefrom. 








THE IRON, COAL, ANT) GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS 


(From our own Correspondent.) 


Tue Wee's Orvers ror Finisuev Inox: No Accession: Prices: 
Foreijn Demand jor Iron—Via Twox—-Tue Trave in Meraus 
with America AND France: Opposite Effects of Opposite Com- 
mercial Policies—Stevens'’s Amenican Tanive: Duties on Metals 
Specified—“ Cax we vo wirnovr tHe AmeRicAN Marker? ” 
Improvine Prosrects IN THE Forex Marke No Impnove- 
MENT IN THE GENERAL ‘TRApEsS—Goop Locks In DemManp ror 
Exrorr— Messrs. Couns ANd THE ComMissioners—THe Coan 
Trape—Tne Lanovur Marker: The Strike in the Hollow Ware 
Trade. 

Tue past week has not been remarkable for the number of the 
orders that have come to hand. ‘There is certainly not so many 
orders being booked now as there were three weeks and a month 
Nevertheless there have been some valuable orders afloat, 
principally for plates; and, so well-off for plate orders do some 
makers continue that there are instances in which they have been 
declined. Such a result would not, however, follow the offer of an 
order for barsand hoops. In these denominations there is not much 
being done, as a rule; and the competition for the orders that may 
be obtained is necessitating the acceptance of rates, in several in- 
stances, considerably under those of the “trade list.” Ba 
inferior quality may be had as low as £6 2s. 6d.; but the fi 
houses are not accepting less than £6 1s., in favoured instances, and 
in many transactions the full £7 is being obtained. For boiler 
plates as low a price as £8 is being taken by some makers; but the 
iron cannot, asa rule, be relicd upon for excellency of quality. We 
are assured that a reliable boiler plate, to be used for the purpose for 
which its name would indicate, cannot be made in the present day 
for less than £8 10s. per ton. At that figure there are firms who are 
refusing orders on account, of course, of the crowded state of their 
order-books for plates. A tolerably cheerful feeling pervades the 
trade, most of the members expressing confidence that, before the 
are worked out, the continued accession of 
small orders will keep them out of a state of depression. The 
Russian orders, for this reason, are being rapidly worked off. Three 
weeks hence the “y will be fairly out of hand. Iron continues to be 
rolled for the States, and more orders are expected by the next and 
succeeding mails. India, France, Italy, and Germany, with Spa 
are also receiving tolerably large supplies from the mills and forges 
of this district. 

Pig iron is not now being sold. 

Statistics showing the value of the trade of this country with 
America and France are read in this district with much interest at 
this juncture, when so widely different a commercial policy is being 
pursued by the two nations, to the benefit or the injury, as the case 
may be, of the commercial interests of this country. The sixth 
annual report of her Majesty's Commissioners of Customs that has 
just been issued is, therefore, considered to be especially well-timed. 
It shows the result of the extensive relaxations of the Customs 
tariff in this country, and the liberal modifications of the revenue 
laws in France, achieved by the commercial treaty of 1860; of the 
“ Morrill tariffs” on imports adopted by the Government of the 
United States, in February, 1861; and of the protracted struggle 
between the l’ederal and Confederate States of Americ A great 
falling off in the demand for iron and other metals followed 
immediately upon the passing of the Morrill Tariff Billin February, 
1861. The operation of the Anglo-French commercial treaty, on 
the contrary, had the effect of increasing our export of iron and 
metal manufactures to France to the extent of 200 per cent. The 
commissioners’ table of our exports to the United States in 1860 
and 1861 shows that the only article in which there was an increase 
last year was coal and ¢ ulm, of which £247,930 worth was exported 
in 1861, against £182,799 in 1860. The following table shows the 
decrease in the articles in which our readers are largely in- 
tereste 
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1860. Decrease, 
Iron, pig ee | £220,283 | £140,059 
,, war, bolt, androd .. .. 735,121 | 558,523 
- railway, ¢ f all kinds ee 916,361 
= wet ee 25,431 | 
»  wrous ght of allkinds .. 
Steel, unwrought ow 
Copper, sheets and nails . oe 0 
Lead pig and lead shot’ .. .. 
Tin-plates PL 417,360 
Hardware and cultle ry ai ed 651,416 403,492 





The total value of the exports to America in 1860 was £21,667,065, 
and in 1861 £9,058,326 ; showing a decrease of £12,553,558. The 
value of the exports to France was in 1660 £5,249,980; and in 1861 





} 
} 











Wieder dene ah 





noe org 


et 





} 
y 
yi 





60 


THE ENGINEER. 





Jury 25, 1862. 











£8,896,282, a nett increase of £3,646,302. There was a remarkable 
decrease in the copper exported to France, which in 1860 was 
declared at £548,072, while in 1861 it was only £231,873. There 
was a decrease of £10,312 in the value of lead shot exported to 
France ; of £135 in the value of steam engines; of £24,032, in the 
value of spelter; of £60,095 in the value of telegraph wire, chains, 
&c., and of £16,346 in the value of unwrought tin. 

On the other hand there was an increase in coal cinders and culm of 
£53,803, the figures, for 1860, being £564,243 ; and for 1861 £618,048; 
in hardwares and cutlery, of £136,769, the total value of the exports 
in 1860 being £50,459; and in 1861 £187,228; in iron, wrought and 
unwrought, including unwrought steel, £424,325, the figures being 
for the first year £370,381, and for the second £794,706; in machi- 
nery, of £191,097, the exports in 1860 being of the value of 
£158,018, against £349,115 last year; in tin plates of £2,487, 
the value of those exported in 1860 being £36,076, and 
of those in 1861, £38,563. While our exports as a whole so 
greatly fell off to the States, the value of the imports from that 
country increased very considerably. The total value of the pro- 
ducts sent from that country to this in 1860 was £44,727,169, against 
£49,385,093 last year. In the last-named year the imports from 
the Northern States were worth £21,729,174, and from the Southern 
States £26,959,647, the remainder coming from the ports on the 
Pacific. In the last quarter of 1861 the exports of the Southern 
States decreased to £270,433, from £5,598,055 in the third quarter ; 
£11,945,978 in the second; and £9,136,1%3 in the first quarter. 
When the great falling off in our imports from the Southern States 
is placed in juxtaposition with the increase in the total value of the 
imports, it will be seen how extraordinary has been the increase in 
the value of the products sent last year to this country from the 
Northern States. 

The imports from France, exclusive of corn, meal, and flour, were, 
in 1860, of the value of £13,917,808, and in 1861, £16,650,709, an 
increase of £2,732,901. It would thus seem that at present this 
country is, by the working of the treaty, obtaining as a vendor a 
benefit greatly surpassing that derived in the same capacity by 
France—the trade from our shores being an increase of £3,646,302 on 














£8,896,212; while, as we have just seen, that from the shores of | 


France was an increase of only £2,732,901 upon a total export of 
£16,6565,709. 

What will be the future of the trade of this district with the 
United States, now that Steevens’s tariff is about to come into ope- 
ration, may be assumed by the immense reduction which followed 
upon the Morrill tariff. It is true that so great are the necds of the 
Americans that, at whatever cost, they inust have a certain quantity 
of iron and hardwares; but that quantity will be kept down toa 
starving minimum under such duties as the following, which are 
those of Stevens's tariff, on the articles enumerated, 

fron, bar, rolled, or hammered, comprising flats not less than 

lin. or more than Zin. wide, or less than Jin, or more than 2in. thick 5 
rounds not less than din. or more than 2in. thick; rounds, not 
less than jin. or more than din, in diameter; and squares not less 
than Jin. or more than 4in. square, must pay 20 dols per ton ; and all 
iron in a state of manufacture, less finished than iron in bars, and 
more advanced than pig iron, except castings, must be rated as iron 
in bars, and pay 20 dols. per ton; but none of the above iron must 
pay a less rate of duty than 20 per cent. ad valorem. It is further 
provided that “the following descriptions of iron, manufactures of 
iron, and manufactures of steel shall not be subject to any ad- 
ditional duty or rates of duty under the provisions of the act, that 
is to say, bar iron, rolled or hammered, comprising flats not less 
than lin. or more than Zin. wide, nor less than a jin. or more than 
Zin. thick; rounds not less than jin. or or more din. in 
diameter; and squares not less than jin. or more than 4in. 
square, When valued at 50 dols., or Jess per ton; all iron 
imported in bars for railroads, and inclined planes made 
to patterns and fitted to be laid down on such roads or planes 
without further manufacture; iron in pigs, east iron butts and 
hinges, old serap iron, malleable iron, and malleable iron’ cast- 
ings, not otherwise provided for; cut tacks, brads, and sprigs ; cross 
cut mill, pit and drag saws. Steel, in ingots, bars, sheets or 
wire, valued at 7 cents per pound or less, must pay a duty of 
14 cents per pound; valued at above 7 cents and under 11 cents, 
a duty of 3 cents per pound, and manufactures of steel, not 
otherwise provided for, an ad valorem duty of 35 per cent. Tron 
anchors and anvils will have to pay a duty of 2 dols. per hundred 
pounds. Wrought iron bolts 2} cents per pound, and copper bolts 
80 per cent. on their value. Iron chains over jin. in diameter 
2 dollars per hundred pounds. — Iron chains, between in, 
and jin, in diameter, 24 cents per pound, and iron chains 
under fin in diameter, not under No. 9 guage 3 cents 
per pound, Iron wire, drawn and finished, not less than No. 16 
wire gauge, must pay 1 doll. 75 cents per hundred pounds, 
in addition to an ad valorem duty of 15 per cent. Between 
Nos. 16 and 26 wire guage, 3 dols. per hundred pounds in ad- 
dition to an ad valorem duty of 15 per cent. ; and above No. 25 wire 
gauge 4 dols. per hundred pounds and 15 per cent. Brass’ in pigs 
or bars, or when old and fit only for manufacture, must pay 15 per 
cent. It will impose on jewellery an ad valorem duty of 30 per cent. 
On all manufactures of metal not otherwise provided for, an ad 
valorem duty of 35 per cent. On muskets, rifles, fire-arms, side-arms, 
saddlery, manufactures in brass, albata, and German silver, harness, 
furniture, and hardware, and manufactures in iron not otherwise 
provided for, an ad valorem duty of 35 per cent. Emery, which was 
before admitted free, is now, when in ore or rock, charged 6 dols. per 
ton, and when pulverised L cent. per pound, Umbrella frames are 
charged 35 per cent. ad valorem duty; fulminating powers 30 per 
cent. ; and metallic pens, penholders, and penholder tops 30 per cent., 
and in addition 10 cents. per gross. 








In Birmingham and Wolverhampton the convic ion is strong that 
such duties cannot long remain in force. From this assurance we 
derive consolation, and are patiently abiding the time when by an 
advance of political education, stimulated by financial necessities, 
the legislators of that country will prove equal to the emergency 
which will surround them. We are not, however, waiting for that 
day in listless mactivity. The efforts to which a short time ago we 
adverted, as being made to open up connections in markets to which 
we have hitherto been strangers, are being redoubled as the compli- 
cations on the other side of the Atlantic become the more apparent. 
The snecess that is accompanying these efforts may be assumed 
from the expression of confidence which now and agsin we have 
uttered, to the effect that, “if the Americans continue tighting much 
longer we shall learn to do without them.” While, however, we 
are so doing we are not prospering. And, as if to mock the confi- 
dent utterances to which we have adverted, the general hardware 
trades of both the towns named are ina less active condition now 
than they were a week ago. Nevertheless, first-class firms keep 
their work-people on nearly full time. The lessening demand is 
experienced more amongst the artisans in the districts surrounding 
Birmingham and Wolverhampton, and = who work — prin- 
cipally at their own homes. At Willenhall, however, 
there is slightly more being done for most of the foreign 
markets, America, hoping to get the goods on board 
in Liverpool before the Ist of August, has ordered a large 
number of ecurryeombs, an article in which there has searcely any- 
thing been done for export for nearly eighteen months. Australia 
is increasing her demand for good door locks, and Germany is 
taking a tolerably large quantity of the same description. Great 
expectations are being indulged in relative to the future of the 
foreign market on account, principally, of the rapid spread of liberal 
commercial policy in which France has engaged with so much real 
benefit ‘The tendency in this direction is most perceptible in the 
proceedings of the Governments of Spain and Austria. 





A singular error occurred in the awarding of prizes and commen- 
dations for iron safes in the Exhibition. ‘The jurors gave to the ex- 
hibitors whose stall adjoins that of Messrs. Chubb and Son the 
award for safes that was intended for the latter. The safes were so 
arranged in Messrs. Chubb’s stall as that they might be fairly sup- 
posed to belong to the adjoining exhibitor (Messrs. Hobbs.) To 








this unhappy arrangement the mistake is entirely owing. It has of 
course been rectified by the jurors, who have also promised to correct 
it publicly. . 

At the collieries of South Staffordshire and East Worcestershire a 
tolerably good trade is being done, and labour is not unemployed 
to a very perceptible extent. 

The relations between the employers and the employed are as a 
rule amicably maintained, notwithstanding that in the mining and 
the general trades wages are low. The only exception is the strike 
of the artizans and two or three small hollow ware concerns, The 
men out receive about £40 a week from their feliows at work, and 
there seems little probability of the stife ceasing till the men obtain 
that which they are demanding, viz., wages not discounted. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroor: Mersey Docks and Harbour Board—State or TRADE: 
Sheffield: Manchester — NontHenn Marrers: The Coke Trade: 
North of England Institute of Mining Engineers: Boiler Explo- 
sion—Expuosion OF A SMALL Bower at Mancnester—WaAtTER 
Svurpry or Hert—Tne Locu Katetne Waterworks — THe 
Scorcu Iron Traps: Coatbridge: Suiements or Pic—Clyde Ship- 
building. 

We commence again with Liverpool. At the last sitting of the Mersey 

Docks and Harbour Board it was agreed to let about 2,000 square 

yards of land at the south end of the Herculaneum estate to Messrs. 

li. M. Lawrence and Co., at 8d. per square yard perannum. Among 

the tenders accepted was one from Messrs. J. Taylor and Co., to 

furnish 52 cast iron columns at £7 per ton. The usual annual inspec- 
tion of the lightship, buoys, and channels was fixed for Saturday, 

August % It was agreed to erect a shed at the east end of Huski- 

son braneh dock for the use of Messrs. J. Bibby, Sons, and Co., and 

also to apply hydraulic power to the gates from the Sandon basin 
into the Huskisson dock, A further discussion took place on the 
subject of the safe storing of petroleum, and the whole subject was 
referred to the Docks and Quays Committee, with a recommenda- 
tion to take it into consideration at the earliest possible opportunity. 

Things are not worse at Sheflield—perhaps, if anything, they are 
a little better. The steel trade is the most active. Several firms 
have good orders on hand for steel required for the manufacture of 
agricultural implements and machines, the demand for which, at 
this period, is generally brisk. Employment at Manchester docs not 
improve, as Captain Palin's returns too forcibly testify. The position 
of the machinists and foundries of the city is returned as follows :— 
Machinists—working full time with all hands, 11; working full 
time with a portion of their hands, 24; on short time, 11; stopped 
altogether, 1. Foundries—working full time with all hands, 7; 
working full time with a portion of their hands, 15; working short 
time, 2. 

From the north we hear that the coke trade has assumed rather a 
brisker appearance than of late; but it is to be feared that the im- 
provement is of only a temporary nature. On the whole, no mate- 
rial improvement can be reported in the position of affairs gene- 
rally.—The annual meeting of the North of England Institute of 
Mining Engineers is appointed to be held on Thursday, August 7, 
in Neville Hall. The papers read at the Birmingham Conference 
last year will be discussed; some alterations in the rules of the 
institute will be proposed by Mr. Marley, Mr. Dunn, and Mr. Dag- 
lish, and in the evening the members will dine together. One of a 
set of three boilers, used for pumping and winding engines at New- 
ton-in-the-Moor Colliery, near Newcastle, exploded last week. The 
larger portion of it, upwards of three tons, was thrown a distance 
of 200 yards. A man, named Richardson, was scalded to death by 
the explosion; and another man, named Ramsay, was badly 
burnt. The engine-house top was carried away, and other serious 
damage was done to the colliery. The pitmen and boys at work in 
the mine at the time were got out by means of a jack-rope, which 
Was uninjured. 

An inquest was held at Manchester yesterday week in reference 
to the death of ‘Thomas Kelly, killed by the explosion of the boiler 
of a small steam engine at the works of Mr. T. Marsh, sewing 
machine manufacturer, Butler-street, Oldham-road. Mr. Robert 
Lb. Longridge, chief engineer of the Steam Boiler Insurance Com- 
pany, said he had examined the exploded boiler, and found that it 
measured 4ft. by 2ft. and was made of }-in. plates. It had one 
safety valve loaded to a pressure of 231b. to the square inch. It had 
a water gauge bnt no pressure gauge. At the bottom of the boiler, 
a few inches from the back end, was a fusible plug, which had been 
commonly used in that description of boiler. The plug was not 
only useless but injurious, from often leaking, thus causing corro- 
sion of the boiler plate. In this case the plate was completely 
corroded, being no thicker than paper for a space of nine inches in 
circumference, the plug being the centre. He believed that the 
plate could not have been corroded so much in six months with the 
water from the mains. The jury returned a verdict of “accidental 
death.” 

The water supply of Hull has been materially extended and 
improved by the partial completion of the New Springhead Works. 
The costof making the connection between Springhead and Stone- 
ferry, and the erection of steam power at Springhead, as estimated 
by the engineer, is £35,000. The water obtained from the new 
source is of high purity, and amounts to 1,500,000 gallons per day 
out of a daily consumption of 3,500,000 gallons. It was stated, in 
the course of the inaugural ceremonies, that since February five 
miles of piping, of 25-in. bore, had been laid. 

Some interesting information was afforded at the annual meeting 
of the Glasgow Water Commissioners in respect to the progress of 
the Loch Katrine water supply. ‘The current revenue during the 
last three years has not quite met the current expenditure, and the 
rates are consequently to be slightly increased. The extension of 
piping required to keep pace with the increase of population has 
amounted to 10,314 lineal yards during the year, and new street 
wells have been put up to the number of 98. The quantity of 
water supplied to the city from the Loch Katrine and Gorbals works 
combined amounted in the year ending June 30 to an average of 
19,678,980 gallons daily, as compared with a daily average of 
18,020,000 gallons daily in 1860-1, The present consumption has 
thus increased to 45 gallons per head of the population per day. 
The works have been visited and inspected three times during the 
year, by Mr. Bateman, as consulting engineer ; and on each occasion 
satisfactory assurances of their stability and efficiency have been 
received. Early in the year it was decided that it was not expedient 
at present to incur the expense of raising the height of the 
iron troughs in the valley of the Duchray, Culigarton, and other 
parts of the Kelty section of the works, as had been recommended. 
The rearrangement of the city piping was completed last autumn; 
and although there have been occasionally bursts or blown joints 
causing some damage, these have not been numerous, considering 
the nature of the works and the great extent of piping (nearly 
140 miles) now in use. The great value and importance of the 
abundance and high-pressure of the Loch Katrine water by gravita- 
tion, in extinguishing fire, is daily becoming more apparent ; super- 
seding, as it does, almost entirely, the use of fire-engines and 
water-butts, and supplying much more powerful and efficacious 
means of saving property. The whole lands, buildings, and ma- 
chinery of the old works (with the exception of the boilers and a 
couple of engines at Dalmarnock, the Rottenrow Reservoir, and the 
iron material of the Buccleuch-street Reservoir) still remain unsold, 
favourable opportunities not having yet occurred for disposing 
of them. 

We learn from the Coatbridge iron district that the slight decline 
in prices has, at present, had no material effect upon production, as 
the works, both pig and malleable, continue to pursue a steady 
course. As regards the position of the Scotch pig won trade gene- 
rally, the shipments this year now exhibit a rather serious falling 





off, although 1862 opened well at first. ‘Chis will be seen on an 
examination of the following figures :— 
Shipments in 


Peace 

1862. 1861. 

Tons. Tons. 

Month ending January 25 .. «. «. «. 34,812 oe $1,519 
aa February 22 .. .- «co oe 38,687 eo 29,738 

- March 20 .. .. «2 «« 55,399 eo 42,554 

a April26 .. .. «- «- 53,160 .. 62,622 

o May 31 .. ee «- «- 70,461 ee $2,036 


aa June 28 .. «. oe eo 42,167 ee 57,201 
Week ending July 5 .. .. «- «. 8,298 eo 
i ae a 
The total shipments to July 12th, this year, were consequently 
only 311,160 tons, against 330,717 tons in the corresponding twenty - 
eight weeks of 1861. It is well, however, that things are no worse. 
With respect to Clyde shipbuilding we note the launch from the 
shipbuilding yard of Messrs. Chas. Connell and Co., at Overnewton, 
of a12 years A 1 iron sailing ship, of about 1,000 tons, named the 
City of Paris, and measuring— Length, 200ft.; breadth, 31ft. 8in. ; 
and depth, 21ft. 6in. She is owned by Messrs. George Smith and 
Sons, of Glasgow, and is intended for their East India Trade. The 
new screw-steamer William Connal was tried on Saturday for 80 
miles, and accomplished a speed of nine knots between the lights, 
with 300 tons dead weight on board, on a draught of water of 
8ft. 5in. The stipulation of the contract with the above cargo was 
Sit. Gin. draught of water, and speed eight knots. This fine vessel 
was built and engined by Messrs. William Simons and Co., at the 
London Works, Renfrew; she is to trade, it is understood, between 
Bordeaux and the Clyde. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 

Dis. Dia 
48d. p. ct. | £4. ay .ct 


IRON, English Bar and Bolt: — IRON, Swedish, Tndian } prin 1502 































in London..........prin 5150 3 | assortments........ 
in Wales.. o £89 « 1 ussian CON Dtoarrive, 16 0 0 ,, 
in Liver » 5100 ,, | STEEL,swedish Keg, bam. , 1510 0 3 
ox Staffordshire s s 3 Ditto, rolled....... »o @O0 » 
Ee oe 4 BOE. o cc cccosccces ™ O@e 
i » | SPELTER, on the spot » 18 2 6 net 
Es a To arrive loo, 
33 ee Hard, rem 00 » 
Re: a ZINC, im sheets .... o» 
sHI COPPER, Tile, 14 to 28 02 
7 G | We Slbes ccsecees S «6 
Sheet, Single . 8150 , Sheathing and Bolts Ib. 0 0 10},, 
lw 60 , Sheet.... ates @ 0 103,, 
Hoop ..... 8 » | Lettoms as 
Rod, Round. oe ie. aeeReee ee 
Nail Rod, square. ao £ 8O «» | Yellow Metal... 9, 
IRON, Rails, in Wales,cash,, 5100 nett | CARER T oo 
” » Gmonths, 5100 » | . Russian...... do, 0 
Old, tocutup,, @ VO LEAD, British Pig .. 0 
Railway Chairs, in Wales ,, 4 00 | Spans prec 0 
M4 inClyde ,, 3150 Ww. B. ry 
Pig No.1, in Clyde .... 9» 2118 , | _ Sheet.......... sas 2110 0 
B-5ths No. 1 & 2-5ths 214 | TIN, English Block, nom.. ,,114 0 0 
Me cscoces:ce ” Lar me <0 op ee 
No.1, in Wales...... » 3100 ,, Refined ,, , 119! 
No.1,in TyneandTees , 2120 ,, Foreign Banca .. » 11610 
Ditto, Forge ...+++++ os SS as 0 
Staffordshire Forge Pig 
(all Mine), at the>, 3100 ,, 
Works, L. W., nom. i 
Welsh Forge Pig (all 350 3 -" 
Mine), at the Port .. § ” * 90, 
Acadian Pig, Charcoal... , 7100 Do. at Newport, 1s _pr bx less = 
Scotch Pig, No. 1, in 0 00 | Do. at L’pool, 6d, o — 
AON wocccerseeer ss ” ° CANADA, Plates... ..prtm 12 0 » 


QUICKSILVER . ....prbt 


Rais this week have been less inquired for, and prices remain as last 
quoted. 

. Scorcu Pig Inon.—The Market has been very dull, and but little business 
reported during the past week, The closing price for Mixed Nos. Warrants 
was 51s. 8d. cash in Glasgow . 

SPreLTER rather dull, at £18 2s. 6d. to £18 fs. on the spot. 

Corrrr has been in better demand. 

Leap continues firm. Best English cannot be had under £21, and W. B, 
£21 1vs., at which rates a considerable business has been done lately. 

Tin.—English and Foreign have been very quiet this week. Banca 
quoted £116 10s. and Straits, £112 103. But few sales reported in either. 

‘tin Piates improving. 

July 25th, 1862. 





MOATE AND Co., 65, Old Broad-street, E.C. 


PRICES CURRENT OF TIMBER. 








1861. 1862, 1861. | 1862. 
Perload— 4&8 £8, £8 £8,|! Perlad—45.4%|\/£ 8 £ % 
Teak..cc.sseeeeeee14 015 115 017 O | Yel. pine, perreduced C. 
Quebec, red pine .. 310 410) 3 5 4 0 | Canada. lst quality 17 0 18 10 17 1018 0 
yellow pine... 3 0 4 0/ 3 0 315 2nd do .. 12 01210 /12 013 0 
St. John, N.B,yel. 5 0 510) 5 0 510 ! Archangel, yellow, 13 01310|/14 015 0 
Quebec, oak, white 5 10 610} 5 0 510 | St. Peversbg.yel... 12 01210 13 012310 
birch .... 310 4 0} 310 40 || Finland.... + 9 O10 0) 9 O10 O 
Memel.. 0 0 0 0) 0 0 0 0} emel .....0005. 10 015 0}10 015 O 
anewae 310 510] 310 415 | Gothenburg, yel... 10 011 0/10 019 
Dantzic, oak 310 610} 210 6 O white 91010 0) $1010 0 
215 310) 215 310 | Gefle, yellow .... 10 O11 0} 10 01110 
Memel, fir 3.0 310| 310 4 O | Soderhamn... .. 10 01010 | 10 01010 
Riga v ~3 0 810) 3 5 412 | Christiania, per C 
Swedish ...-0c--.. 315 3 0} 330 31s ia tt by doy 9 a9 025 0 21023 0 
Masts,Queb.rdpine5 0 6 0) 5 0 G6 O | in......yellow 
ylpineS 0 6 0' 50 6H | Ponta t O1s14 014164 
rdpineO 0 0 0 | 0000 per 40 ft. 3 in. 
Lathwood, Dantz,fm5 10 616' 6 ¥ 610 | Staves, perstandard M 
Bt. Peters.5 0 810, 8 YU Y OY | Quebec, pipe ....70 0 750 53 0 600 
Deals, per C., 12 ft. none in. ne aac pe puncheon 16 0 150 16 0 1b 0 
:,wht.sprucels 0 18 0 0 tic, crown 
— . 01610 | pipe .... } 150 0 160 0 160 01709 





St, John,whtsprucels 0 16 0 a4 
SCOTCH PIG IRON REPORT. 


e = 
No. 1 Gartsherrie .. .. 54 8 f.0.b Glasgow. 
» 1 Coltness .. « «. 52 6 do. 
» Calder .. « « 52 6 do 
oe CME we a, ee a 
oe Re as ae ee ee do. 
3 


M. Nos. Do. .. « o 50 do. 
WARRANTS, 
s. d. 

Cash prompt .. .. 51 3 perton. 
= No. ig 1 mo. open eo ob S1 6 do. - 
2-5 GLB °° }2mos. ,, ww ee ae 

ae ai 3 » ”» eo ce 52 0 do. 
MANUFACTURED IRON. 
s. d. 
Bars,Govan .. « « « 7 0 0 
» Common oe cc oo ON O 
Drumpeller, Common... .. 610 0 
Do. Best .. »« w« FR O 
Cramond Scrap Bars Delivered 
in London oo oe oe os 5 0 less 5 per cent, 
Plates and Sheets .. .. .. 9 W UW to £9 10s. 
Rails ow «« op o« «6 6.9. § 
Pipes oo es ce co co £9 6 
Chairs eo co oe of «- SB CG 


Guaseow, 23rd July, 1862. 
There has been more life in our pig iron market during the past week. 
The Federal defeat led partially to the belief that peace might have been 
proposed, but as the last news has dissipated this idea for the present the 
activity which set it has been stopped. The general trade is rather im- 
proved, and there is a better demand, particularly for shipping iron. 
Exports last week were 15,0%2 tons, against 11,279 tons in the correspond- 
ing weck of last year. Suaw, THOMSON, AND Moore, Meta! Brokers 





Tue Moon.— One object, on which I scarcely intended to bestow 
any attention, has fascinated me greatly—I allude to the moon, in 
which I see minute details with a hardness and sharpness and reality 
I have never seen before. My opportunities of scrutiny have, how- 
ever, been fewer than might have been supposed from my having 
frequently been engaged in showing this very popular object to 
many visitors. Yet, notwithstanding that I have thus been able to 
see more into the moon than ever before—so much so that I believe 
if a carpet the size of Lincoln’s-inn-fields were laid down upon its 
surface I should be able to tell whether it was round or square. I 
see nothing more than a repetition of the same volcanic texture, the 
same cold, crude, silent, and desolate character which smaller 
elescopes usually exhibit.—Letter of Mr. William Lassell, F.R.S., 
to the President of the Royal Society, dated Malta, May 13, 1862. 





Aveus 1, 1862. 
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PLATT AND RICHARDSON’S COTTON GINS. 
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Tus invention, by John Platt and William Richardson, of Old- 
ham, relates, firstly, to that part of cotton ginning apparatus which 
acts as a transferring comb fer conveying the material to the rollers 
in a prepared condition after the manner described in the specifica- 
tion of a patent granted to Messrs, Platt and Richardson, June 5th, 
1861 No. 1439, and also to other apparatus used for agitating the 
material or pushing it forward towards the rollers, and consist in so 
forming such apparatus that it shall yield to any undue resistance. 
Thus, if a connecting rod be employed, it is caused to act through 
the agency of springs, which may be caused to collapse by such re- 
sistance as aforesaid. 

Secondly, the invention consists in the adaptation of weights to 

the rollers of roller gins, for the purpose of causing the one to bear 
against the other. 
i, che first of these improvements is shown at Figs. 1, 2, and 3. 
The first of these represents a portion of the roller gin described 
in the specification of the patent aforesaid, and Figs. 2 and 3 are 
partial views of the “ Macarthey” gin referred to in the said specifi- 
cation, to both of which arrangements the first part of the present 
invention is applied. Fig. 4 is a detached view of the elastic con- 
necting rod. ‘lhe small letters of reference correspond to those 
upon the drawings of the former specification, and the capital 
letters of reference are used to describe the present improvement. 

In Fig 1 the transferring comb is ath, vibrating upon a centre 
at g, and i is the lever fixed upon the shaft g, and 
by means of which the vibrations are communicated to the 
comb. In the former specification the lever i received motion from 
« rigid connecting rod, but instead of that the patentees employ an 
elastic medium, a convenient method of applying which is as 
follows:—The crank pin /is connected toa block A, to which are 
attached two rods B; these rods pass through a second block ©, 
which is carried by the lever i, and they are so adapted as to be 
capable of sliding therein. Around the rods B are placed coiled 
springs D, their ends being confined by the two blocks A, C, and 
it is through the medium of these springs, therefore, that the 
vibrating motion is communicated to the transferring comb h. 
During the proper working of the machine the parts above described 
may act as an ordinary connecting rod; but should an undue re- 
sistance to the comb take place then the springs D will collapse and 


allow the rods B to slide in the block C, and thus neutralise the | 


action of the crank 7. 

; In Figs. 2 and 3 this arrangement is shown as applied to a 
“Macarthey” gin. The small letters of reference, as in the former 
instance, being used to indicate parts pointed out by corresponding 
letters of reference in the former specification aforesaid. The 
transferring comb is at m, mounted upon a shaft k, to which 
a vibrating motion is communicated by a crank J carried by 


to their consideration has been long enough to have almost finished 
both the structures in dispute. It is more than a year since 
Mr. Page’s designs were accepted, and about four months since the 
Common Council overruled the Bridge-house Committee, and re- 
jected them. This time it is Mr. Cubitt’s design which has been 
chosen, and we are assured that this decision is final, and that 
vacillation and delays are at an end. We hope this is so, not only 
as regards the decision itself, but as regards immediate steps to 
carry it into execution. What the public wants is a convenient, 
strong, and handsome bridge, and if they get this they won’t much 
care to inquire whether Mr. Page or Mr. Cubitt builds it. Much of 
the delay, it is said, has been caused by the fact that alongside the 
new City bridge at Blackfriars the ae ne of the London, 
Chatham, and Dover Company was also to be erected. 

As both these structures are important public works, and as new 
Blackfriars Bridge especially is one on the quick completion of 
which great interest is felt, a short outline of its chief features will 
be acceptable. This bridge, to be built by Mr. Cubitt, is to be five- 
arched, of mixed stone and wrought iron, and, while its gradient on 
either side will be reduced to a slope less than half that of the pre- 
sent structure, the headway or space between high-water mark and 
the crowns of the arches will be quite as great, the increased 
strength of the wrought iron ribs not necessitating their being of 
such a depth. The site of the new bridge will be exactly that which 
the old one now occupies, allowing, of course, for the difference of 
increased space which the larger dimensions of the new one will 
require. Its length is to be 963ft., and its width for traffic 75ft. 
This latter space is to be divided into one roadway 45ft. wide (wider 
than the entire width of the present bridge), and two footways of 
15ft. each. Of the five arches the centre is to have a span of 189ft., 
the two arches on either side of this a span of 176ft., and the shore 
arches at either end a span of 167ft. each. The clear headwa 
between high-water mark and the crown of the centre none | 
will be 27ft., the springing of the arches commencing about 18ft. 
above the water. The whole structure will be about 5ft. lower than 
the present bridge. The piers are to be of solid masonry, taken 
down into the London clay no less than 40ft. below high-water 
mark. These, by means of iron caissons, can be built without 
resorting to the cumbrous and expensive system of cofferdams. 
The caissons will be sunk on the exact spot to be occupied by the 
| masonry of the pier, and forced down by pressure into the bed of 
jthe river. ‘The water will then be pumped out, and the mud 
jand gravel at the bottom dredged away, and as the dredging 
| progresses the caisson will be forced deeper and deeper till 
the ultimate site of the foundations on the London clay is 
deeply penetrated. Here the masonry will be laid in im- 
;mense blocks of granite, which will be bolted together and 





the axis of the ordinary roller a, which roller, however, has a series | continued to the point above high-water mark where the springing 
of spiral right-and-left-handed grooves chased thereon. To the | of the arches commences. The arches are to be formed of ribs of 
crank 7 is connected the block A, and to the lever on the shaft k the | wrought iron, light in appearance, but, of course, of immense 
other block C, there being rods B and springs D between the two, | strength. Each arch will be composed of ten of these ribs, each rib 
as before described, and the operation thereof is precisely the same. | being placed at intervals of about oe apart. They are to be con- 
The next part of the invention is shown at Fig. 1, before re- | nected together by cross girders and covered in above with an iron 
ferred to, and also at Fig. 5, which is a plan view of Fig. 1. At| floor. On this floor will be placed a thick layer of asphalte, and 
4, b, are the ordinary rollers by which the seeds are removed from | over all the light granite roadway pavement, known as “stone 
the cotton. Above the steps of the former of these are sliding | pitching.” The spandrils of the outer iron ribs on the east and 
pieces G pressed downwards by means of levers H turning upon | west sides will be filled in with wrought iron scroll work, and the 
fulcrums at I, and connected together at their outward ends by a| whole surmounted w:th a handsome iron cornice and balustrade. 
Weight K, and thus the requisite pressure of the one roller upon | Above the five stone piers we have spoken of red granite columns 
the other is obtained. | will be placed, so as to screen the junction of the wrought iron ribs 
behind them. These granite ia, which are to be highly 
polished, will be nearly 7ft. in diameter and 18ft. high, with hand- 
some pediments and capitals, the latter surmounted with richly 
carved recesses in white stone. The cost of the bridge, including 
the temporary wooden bridge for the traffic while the new one is 
‘mite aoe uncils, and postponements almost innu- | building, is to be £263,000, and the whole is to be completed in 
cow tell e an action is at last being taken in the matter of the | from two and a half to three years from the present date. 
eH ae at Blackfriars. The time that has been wasted by the; The railway bridge is hereafter to form, with that at Charing- 
~lty authorities in quarrelling over the various schemes submitted | cross and that at Chelsea, the great main avenues of communication 


THE NEW BRIDGES AT BLACKFRIARS. 
(From the Times.) 
AFTER delays, councils, debates, 


between the lines north and south of the Thames. The size and 
position of its piers will exactly correspond with those for the City 
bridge, and (as the end of the cutwaters will only be 25ft. distant) 
it is proposed to connect the two together by a slight line of masonry 
or iron casing. Some such measure will, we think, be necessary to 
prevent the dangerous eddy currents which are otherwise certain to 
arise between the pierheads. ‘This railway bridge, of course, is 
taken at an uniform level across the Thames, leaving a clear 
straight headway between the openings (which, like the piers, 
correspond in width with those of the City bridge) of more than 
29ft. from high water, making it on the whole 2ft. higher than the 
highest part of new Blackfriars. On each pier will be placed three 
groups of cast-iron columns—one in the centre and one at each end ; 
each group consisting of four columns braced together, and each 
column 6ft. in diameter and 18ft. high. These columns will be 
tinted bronze colour, with highly decorative castings on pediment 
and capital, and their general effect from the river as to size and 
massiveness will more resemble the gigantic columns of Egyptian 
temples than any modern work we have yet seen. Resting on 
these groups of columns will be very powerful flat wrought-iron 
lattice girders, the outermost ones on the east and west sides, like 
the outermost ribs of the bridge, bing filled in with ornamental 
brackets and scroll iron work. This bridge is to be laid for four 
lines of rails, to run into the new station on the site of the old Fleet 
Prison, whence, by the Subterranean Railway, the communication 
will be direct with the King’s-cross and Great Western lines. 

As we have said, the works of this bridge have already commenced, 
and their progress is likely to hasten considerably the construction 
of the temporary wooden bridge that is to be erected when Black- 
friars falls into such a state of dilapidation as to be unable to support 
its own weight. The piers of the railway bridge will come close to 
some of the most defective of those which by dint of timbering and 
stone ballast are enabled to support the arches. But the foundations 
for the railway viaduct are to be taken into the London clay, and 
the rotten basement of old Blackfriars will never bear this disturb- 
ance. Before the railway piers have been commenced a month it 
seems very likely that Blackfriars must be closed against all traffic. 
This contingency, however, has been foreseen, and Mr. Cubitt is 
instructed to make a temporary wooden bridge for the foot and 
carriage traftic the instant the old one becomes dangerous or that he 
commences his works for the new. This temporary one will be 
commenced on the east side of the present bridge, and midway 
between that and the intended railway viaduct. Its width for 
carriages will be the same as the present bridge roadway, but the 
footpath will be little more than half. It is to have five openings 
for water traffic ot 70ft. span, and one at each shore end of 30ft. Of 
course the roxdway over these openings will be carried on iron 
girders. By lowering the present approaches, the height of the 
temp >rary roadway can be brought 8ft. lower than that of the present 
bridg ». and raised on beams above this temporary roadway the foot- 
way will be carried 9ft. higher. Not more than two or three months 
is required to complete the temporary bridge, which, though very 
strong, is simple in its method of construction, As far as the public 
are concerned this makeshift thoroughfare cannot be commenced too 
soon. There has been delay enough in coming to a decision as to 
whether a new bridge was wanted at all, but now that it has been 
shown to be imperatively necessary the least that may be expected 
is to begin the work as soon as possible, The designs have been 
accepted, the working drawings are nearly all complete, and if the 
Common Council do not again change their minds and revoke this 
decision, we hope soon to report that the works so long needed 
have actually been commenced. 





IRRIGATION IN EGYPT. 


Tue Times Alexandria correspondent says:—The shipments of 
cotton from Alexandria during the expiring season, calculated from 
the Ist of October of last year, amounted to close upon 150,000 bales 
of 5 ewt. each, of which 119,000 bales were shipped to England 
against 142,760 and 97,724 bales respectively during the same period 
last year. The shipments during the whole of the twelve months 
ending on the 1st of October last amounted to 149,273 bales, of 
which 103,200 bales were sent to England. The previous four 
seasons give a yearly average of 128,000 bales, comprising 92,700 
bales to England. It is apparent, therefore, that the production of 
cotton is gradually increasing; but it is certain, also, that it is at 
most one-fifth of what the country is capable of growing with un- 
questionable advantage to itself. As I have more than once 
pointed out, the chief obstacle is the want of sufficient means of 
artificial irrigation—in other words, of capital—since it is only by 
the assistance of steam power that the waut can really be adequately 
supplied. Another obstacle ought, perhaps, also to be taken into ac- 
count, namely the want ofthat degree of intelligence and spirit of 
inquiry among the fellah cultivators that would prompt them to take 
into consideration the peculiar opportunity which they, perhaps, at this 
moment possess of establishing themselves among the great cotton 
producers of the world. And this opportunity, unless it be promptly 
seized, may possibly before long be irretrievably lost. Those who cal- 
culate upon the present extraordinary prices may possibly be disap- 
pointed and discouraged, especially if their views are so sanguine as 
to lead them to neglect the necessity for economy in production, and 
for careful maintenance of quality. And yet if it be true that cotton 
must, for several seasons to come, maintain a comparatively high 
value, however soon the causes that now impede its production in 
America may cease, in that case the temporary advantage in 
question may still be sufficient to establish this and other countries 
in such a position as would enable them thereafter to defy all com- 
petition. 

With respect to the required means of irrigation, assistance must 
necessarily come from without. A score of powerful steam = 
erected at different points of the country would be most invaluable, 
and with such assistance Upper Egpyt itself might easily grow 
large quantities of cotton. The fellahs, on the other hand, have in 
more than one place proved that they would only be too willing to 
pay for the water, and companies for the express purpose of starting 
an undertaking of the kind, as an ordinary matter of business, have 
more than once been spoken of. But there are many obvious 
reasons why foreign capitalists, without whose aid little or nothing 
could be done by private enterprise, would be timid of entering into 
such an undertaking. On the other hand, the Government is 
virtually the owner of the soil, whether cultivated or uncultivated. 
Its duty has been from time immemorial to watch over the mainte- 
nance of irrigation canals, and to create new ones where they are 
required, A new agent, namely, steam power, is now in existence, 
the immense utility of which has been abundantly P mey by those 
few large landholders whose wealth has been sufficient to enable 
them to introduce it on their estates. It may, therefore, be fairl 
assumed that the Government of this country would not be exceed 
ing its functions were it to supplement the canals with the mechani- 
cal means of the present day, which, while conferring an immense 
public benefit, would most materially increase the revenues which 
the Government itself derives from the land. It may be said that 
the Government has forestalled the work by building the barrage, 
or dam, at the point of the Delta. But this barrage, though it has 
been in existence for more than twelve years, has never been of the 
slightest use. At all events, if it should be considered that the 
barrage will some day render steam unnecessary in the Delta, still 
it might be introduced with great advantage in the upper country. 








ALumisiom AND ALuminium Bronze.—The metal is obtained from 
the double chloride of aluminium and sodium by fusion with sodium. 
Amongst its advantages, besides non-liability to tarnishing, is the 
lightness. By its use, a sextant which in brass would weigh 3 1b. 
may be made to weigh 11b.90z. It costs 40s. per lb. Troy. The 
alloy of the metal with copper, called aluminium bronze, contains 
five per cent of aluminium, and costs 4s. 6d. per lb. avoirdupois. This 
alloy resembles gold in appearance, whilst it is stronger than iron. 





Keys are made of aluminium alloyed with two per cent of nickel to 
increase hardness.— Builder, 
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BOILER EXPLOSIONS AT ORDINARY PRES- 
SURES. 
Ir an iron cylinder be burst by hydrostatic pressure, the broken 
parts are not projected into the air. The pressure being relieved 
by the rupture of the iron, it ceases to act before the ruptured parts 
can acquire momentum. In the case of a locomotive boiler burst- 
ing with only 75 cubic feet of steam, of a pressure of 140 1b. per 
square inch, there would be a considerable expansive action after 
the plates were rent open. But this amount of steam, if expanded 
to 685 cubic feet, equal to the volume of a sphere 11it. in diameter, 
before its pressure was reduced to that of the atmosphere, could 
hardly produce any very violent effects. So much of it would 
escape on the first opening of a sean of rivets, or other outlet, that 
a great part of the steam would be gone before the parts of the 
boiler could be completely separated. The range of action of this 
amount of steam would also be comparatively short, as it would 
have to expand only about ninefold before all its expansive power 
would be gone. It is altogether improbable that, if steam only, of 
140 Ib. to the square inch, were let into a close vessel calculated to 
burst at that pressure, the explosion would have the violence of a 
boiler explosion under the usual circumstances. The laws of ex- 
pansion of compressed air are nearly the same as those of steam, 
and vessels employed in pneumatic apparatus are occasionally 
exploded, with an audible report and a smart shock, it is true, but 
without that terrible energy in which steam boiler explosions so 
much resemble the explosion of gunpowder, Steam cylinders some- 
times fail: generally, however, from the concussion of the piston 
against water collected in the cylinder; but in such cases, with 
steam of nearly the full boiler pressure; and although the cylinder 
is formed of brittle cast iron, the broken parts are not projected 
violently away. In order to project bullets by steam, Jacob Perkins 
employed pressures of from 300 Ib. to 950 lb. per square inch, 
while one ounce of fine powder, to the detonation of which steam 
boiler explosions are so frequently compared, will project a 24 1b. 
ball 300 yards ; 225 yards being the least range, in such a proof, at 
which the powder is received into the service. But whatever may 
be the force of steam acting by itself, the sudden liberation of the 
heat, stored up, under pressure, in a considerable quantity of water, 
as in a boiler explosion, would develope an additional force. If 
upon investigation this foree appears to be sufficient to account for 
the violent explosion of steam boilers, after rupture has once com- 
menced, in consequence of defective material or construction, 
and, as we may suppose, under an ordinary pressure, we shall 
not need to assume and to account for the existence of extra- 
ordinary pressures like those with which Mr. Perkins experi- 
mented. If we consider heat as the source of power, and 
that the action of heat upon matter is always attended by the 
production of power, we shall be enabled to form a tolerable i iea of 
the force concealed in a large body of highly heated wa'er. The 
mechanical theory of heat has now attained such general acceptance, 
that it is sufficient to bear in mind that the “unit of heat,” or the 
total quantity of heat capable of raising the temperature of one 
English pound of water through one degree of the Fahrenheit scale— 
or, Which is the same thing, that of 100 Ib. of water through ‘01 of a 
degree, or ‘OL 1b. of water through 100 deg.—that this quantity of 
heat, independently of the medium through which it is exerted, pos- 
sesses the same amount of power as would be required to raise 772 
English pounds through a space of one English foot, or 1 1b. through 
772 ft., or 772 foot-pounds. If the addition of one degree of tem- 
perature to one pound of water be an addition of such a force, the 
addition of 100 deg. to 10,000 Ib, of water is an addition of one mil- 
lion times the same force. In actual practice, the combustion of a 
pound of coal imparts to the water in a steam boiler about 10,000 
units of heat, equal to the evaporation of 81b. or 91b. of water of 
ordinary temperature ; and as in ordinary working, aud under many 
losses and disadvantages, a pound of coal exerts about one-fourth of 
1-horse power for one hour, or 15-horse power for one minute, or 
900-horse power for one second, the heat stored up in 10,000 1b. 
of water, in raising it through 100 deg. of temperature, is practi- 
cally and actually equal to 25-horse power exerted for one hour, or 
1,500-horse power exerted for one minute, or 90,000-horse power 
exerted for one second! ‘Che heating of 10,000 lb. of water through 
100 deg. of temperature represents but a sinall part of the heat con- 
tained in an ordinary steam boiler; yet it practically requires the 
combustion of 100 Ib. of coal to effect it, an d the heat imparted is 
equal to that expended in the conversion of about 870 Ib. of water, 
of ordinary temperature into steam. In boiler explosion the con- 
tained heat is all disengaged in perhaps one or two seconds. 
Recurring to the locomotive boiler, with 75 cubic feet of water 
space and 75 cubic feet of steam space, the corresponding weight of 
water would be 4,650 Ib. ; whilst the steam, even at 140 lb. pressure, 
would weigh only 261b. The temperature of this steam, however, 
which is the temperature also of the water from which it is formed, 
is 361 deg., and the water is heated therefore 149 deg. above the 
temperature at which it would produce steam, in the open air, of 
atmospheric pressure. Water could only be heated to this tempera- 
ture by being confined under a corresponding pressure, and if, when 
the water has been so heated, the pressure is removed, the water 
sannot remain in its original condition as water merely, but a part 
of it becomes immediately converted into steam. 4,650 1b. of water, 
heated to 361 deg., contains as much heat, or as many “ units of 
heat,” over and above the heat at which it gives off steam of atmo- 
spheric pressure, as are contained in 577 Ib. of steam of a total tem- 
perature of 1,200 deg. It is fair to presume, therefore, that upon the 
sudden liberation of the pressure under which 4,650 1b. of water had 
been heated to 361 deg., about 577 Ib. of it would be immediately 
converted into steam. This quantity is more than twenty-two times 
greater than that of the steam originally contaiaed in 75 cubic feet 
of space, and at a pressure of 140 1b. per square inch. 
it we suppose a considerable rupture of any part of the boiler, 
anywhere above the water-line, the steam already formed, would 
rush out with a velocity at first of about 2,000ft. per second. 
Before the heat, contained in the water, could so far overcome the 
inertia of the water as to disengage additional steam, the upper 
part, or steam-space of the boiler, might be nearly emptied. The 
steam which would inevitably rise from the water would thus strike 
at a very great velocity upon the upper part of the boiler, and no 
doubt, as has been suggested, the steam carries a great quantity of 
water with it. In some of the earlier locomotives, having a detici- 
ency of steam-room, the partial removal of the pressare from the 
water, by opening the regulator or “throttle,” was attended by a 
rise of the water to the extent of from 8in. to1l0in. But whilst this 
result attended the removal of perhaps one-twentieth of the super- 
incumbent pressure, its sudden and entire removal would cause a 
tremendous blow to be discharged—whether by the steam alone or 
by the combined steam and water—upon the sides of the boiler, 
sufficient, no doubt, not only to extend the rupture already existing, 
but to completely rend the boiler in two or more parts. In the case 
of the explosion at Birmingham, on the 5th March, 1857, of engine 
No. 175, belonging to the Midland Railway Company, the boiler 
was broken into seventeen pieces. These effects would follow when 
the boiler had ruptured, in consequence of some defect in its strue- 
ture, under a moderate working pressure, as well as under such 
immense pressures as are commonly assumed in cases of violent 
explosion. There is reason to believe that steam alone, striking 
at a great velocity upon a solid surface, can discharge a violent 
blow, in addition to whatever effect it may produce by its pressure 
when at rest. Mr. D. K. Clark has mentioned that where he had 
applied an indicator to a locomotive cylinder in which there was 
little or no compression, the sudden admission of steam through a 
large steam-port not only carried the pencil of the indicator above 
the point corresponding with the highest pressure in the steam- 
chest, but a positive blow was discharged upon the finger when 
— upon the pencil-holder of the indicator. The following has 
wen observed in the working of the Cornish engines, where steam 
of moderately high pressure is admitted into large cylinders, some- 
times 100 inches in diameter. The cylinder covers are found to 
“spring” with each admission of steam, indicating a smart shock 
in addition to the pressure which, after the piston has commenced 

















its stroke, can only act statically upon the cylinder cover. Some 
years ago, and before the days of steam gauges, one Signor 
Morosi maintained tie extraordinary opinion that on the stoppage 
of the piston at each end of its stroke, the whole force of the 
steam was so violently stopped in its motion as to strike 
back forcibly into the boiler, like the water in the hydraulic 
ram, impinging as would a solid body upon the boiler plates. 
The percussive action of steam is certainly not so great as 
this; for it is only when steam strikes through an interven- 
ing space upon an unyielding surface, and with a velocity of 
several hundred feet per second, that it can be considered to act 
with any amount of percussion worth mentioning, and not when 
reacting (if indeed it did react) against a large body of steam within 
a boiler, and at the slow speed of a steam engine piston, gradually 
extinguished as its motion is at each end of its stroke. And, of 
course, upon Signor Morosi’s notion, the boiler should explode, if at 
all, when the engine makes its first stroke. In practice, the steam 
gauge, which has since come into general use, is found to indicate a 
constant pressure without reference to the changing of the stroke of 
the piston, excepting where the steam room of the boiler is very 
much too small. 

But the momentum of the combined steam and water, discharged, 
as has been suggested, would probably be sufficient to overcome the 
resistance of the material of the boiler and to rend it open, not only 
along seams of rivets, but, as is often the case, through solid iron of 
the strongest quality. The velocity with which the steam and 
water would strike would depend upon the extent to which the 
steam pace of the boiler had been emptied of steam, before the 
inertia of the boiler had been overcome by its contained heat. The 
water carried with the steam would not retain its ordinary condition 
as a liquid, but, being completely pervaded by nascent steam, would 
have the character of an expansive body of more or less elasticity. 
The destructive effects produced by the inevitable concussion of 
such a body upon the upper portion of a cylindrical boiler (and the 
water being originally in the bottom of the boiler would only strike 
upwards) cannot be estimated, therefore, by multiplying its weight, 
as if it were a solid body, into the velocity assumed to be acquired 
in the distance through which it would be projected against the 
iron shell of the boiler. It is very likely that the momentum of the 
steam and water is expended mainly in breaking the plates, espe- 
cially through strong solid iron, and that if no additional force were 
afterwards brought into play the ruptured parts of the boiler would 
drop to the ground, or, at the most, be projected only to a short 
distance. But at the moment when the steam and water rise to the 
upper part of the boiler, and, indeed, until a large outlet is provided 
(as when, perhaps, the boiler is forced completely open), the quan- 
tity of steam disengaged will be very small indeed; uot greater 
than the quantity originally contained in the steam space of the 
boiler. Whatever may be the quantity of heat in the water, it can- 
not convert any portion of the water into steam of a greater pres- 
sure than that under which only the water was originally heated; 
that is to say, water heated, for instance, to 361 deg. cannot at 
that heat produce steam, spontaneously, of a greater pressure than 
140 1b. per square inch. It is, after the boiler has been 
rent completely open, and after its separated portions have, 
perhaps, been started upon different courses through the 
air, that the great disengagement of steam from the heated 
water must take place. ‘his phenomenon can only occur 
after the boiler has been rent completely open, or, at least, when the 
water is no longer confined within its original limits, because the 
original capacity of the boiler would be insutlicient for the disengage- 
ment of the steam, which, as it can never rise much above its original 
density, can only disengage itself upon the expansion of the water 
in which it was previously confined. Assuming 577 Ib. or 
9:25 cubic feet, of the water contained in the ]ocomotive boiler, 
already described, to be converted into steam oi ..tmospheric pres- 
sure, it would form 15,188 cubic feet of steam, ejual to the volume 
of a sphere of 31ft. diameter; and until the disengaged steam had 
expanded to this volume at least, the parts of the exploded boiler 
would be within the range of explosive action. Under the velocity 
with which, as in the explosion of large boilers, more than 1 ton of 
elastic vapour would discharge itself into the air, the projection of 
fragments of the boiler, weighing 5 cwt., to a distance of 350 yards, 
as in the explosion at Wharton Colliery, near Chesterfield, in June, 
1856, is not perhaps anything to be wondered at. 

Under the foregoing explanation of boiler explosions their results 
are produced by a series of consecutive operations, the first of which 
is the rupture of some portion, generally a defective portion, of the 
shell of the boiler; the rupture, uvless it be of considerable extent, 
occurring generally—in cases of violent explosion—above the water 
line. If a narrow reut take place in the bottom of the boiler the 
pressure upon the water will not be removed until the water falls 
to the level of the discharging opening ; and hence, as the water is 
not likely to escape with very great rapidity, no percussive action 
will oceur within the boiler, from steam, either disengaged by itself, 














from the escaping water will be already out of the boiler at the 
moment of its disengagement. 





plosion, although practically instantaneous, may probably be resolved 
are therefore these :— 

1. ‘The rupture, under hardly if any more than the ordinary 
working pressure of a defective portion of the shell of the boiler ; a 
portion not much, if at all, below the water line. 

2. The escape of the free steam from the steam chamber, and the 
consequent removal of a considerable part of the pressure upon the 
water before its contained heat can overcome its inertia and permit 
the disengagement of additional steam. 

3. The projection of steam, combined as it necessarily must be 
with the water, with great velocity and through a greater or less 
space, upon the upper sides of the shell of the boiler, which is thus 
forced completely open, and perhaps broken in pieces. 

4. The subsequent disengagement of a large quantity of steam 
from the heated water now no longer confined within the boiler, 
and the consequent projection of the already separated parts of the 
boiler to a greater or less distance. 

The rapidity of the escape of the steam, through a narrow open- 
ing, may be understood practically by observing an indicator diagram, 
taken from a locomotive cylinder when the engine is running at 
a high speed. The driving-wheels, at high velocities, revolve 
between four and five times every second, and each cylinder must 
exhaust twice at each revolution, or perhaps ten times in one second, 
An examination of the indicator diagram will show, moreover, that 
the actual exhaustion, at each half-revolution of the wheels, does not 
occupy much, if any, above one-fourth of the time in which such half- 
revolution is made—each complete exhaustion of a cylinder-full of 
high-pressure steam occupying, therefore, but about one-fortieth of 
one second, notwithstanding the length and tortuous character of 
the exhaust passages, and the comparatively gradual opening of the 

valve. 

The force with which steam in motion will take up and carry 
water with it may be seen in the “ Automatic Injector,” or feed- 
water apparatus, of M. Giffard. In this apparatus a jet of steam, 
discharged through a conical nozzle, draws up a considerable body 
of feed-water, and impels it, first for a short distance through the 
open air, and thence, through a valve, into the same boiler from 
which the steam was originally taken. The under side of the 
clack-valve—or so much of its under side as receives the impact of 





area than the upper side, on which the pressure within the boiler is 





perhaps, 120 lb, per square inch, a pressure of, probably, at least 
175 lb. per square inch of the under side of the valve, has to be 
first exerted by the jet of combined steam and water. The jet at 
the same time is very small, and must move with considerable 
friction, which, therefore, by so much diminishes its original force 
of motion. 

Where, therefore, a rupture is not attended by explosion, it is to 
be presumed either that the relief of pressure is not so sudden as to 
induce percussive action by the steam spontaneously generated, or 





the water before the valve is raised from its seat—has, of course, less | plates be 
| good quality originally, and had they suffered no deterioration in the 





or in combination with water; and the steam which is disengaged | 


The distinct and consecutive operations into which a boiler ex- | 


exerted. Hence, to force water into the boiler against a pressure of, | 


else that, even with the partial or total removal of the pressure, the 
quantity of heat stored up in the water is insuflicient to complete 
the explosion. If a very small crack occur above the water line, or 
if a considerable aperture be ver radually opened, the removal of 
the pressure upon the heated r will be so gradual that no violent 
percussive action may be induced, and, as has been already observed, 
if te rupture occur below the water line, the pressure upon the 
water may not be removed until it has been almost wholly dis- 
charged from the boiler. The dome-covers of locomotive boilers 
are sometimes blown off without explosion, but here it is probable 
that the fastening bolts do not all give way at once, and that the 
opeving for sca pe enlarges ¢ radually before the cover is forced 
completely off. in 1853. the boiler of locomotive No. 4 of the New 
York and New Haven Railroad ruptured along the junction of the 
barrel of the boiler with the dome. The steam was lost and the 
train detained, but no further damage was done. In the winter of 
1856-7 the boiler of one of the locomotives of the New York and 
Harlem Railroad ruptured through the under side of the cylindrical 
barrel, the results being similar to those just mentioned. 

Another case was that of a locomotive fire-box, which was 
ruptured at the Dunkirk shops of the New York and Erie 
Railroud. One seam of rivets had opened, on the outside fire- 



































box, inch in width and perhaps two feet in height. The 
further opening of the seam had been prevented by the framin 
of the engine, which extended along the side of the fire-box. No 





violent consequences attended this rupture. In his last report 
Hi. W. ifarman, C.E., chief inspector ¢0 the Manchester Boiler 
Association, states that in one case which occurred under his 
inspection an oval flue collapsed with complete rupture of the 
plates, in consequence of the gradual admission of steam through 
the stop-valve of an adjoining boiler, and of higher pressure than 
the flue was capable of sustaining. “ But,” adds Mr. Harman, “ no 
explosion occurred; it came quietly down, and the contents were 
discharged into the boiler-house without any report whatever ; 
and in another case arising from deficiency of water, the plates 
became over-heated and flattened sufficiently to derange the seams, 
and a portion of the water escaped, also without concussion.” 

As already observed, the percussive action exerted by the com- 
bined steam and water, upon the sudden removal of the pressure, 
must be exerted mainly upwards, and probably the larger number 
of exploded boilers first give way in the upper part of the barrel. 
Comparatively few locomotive boilers ever leave the rails when 
they explode, unless the roof of the inside fire-box is crushed down. 
In February, 1849, the boiler of a locomotive employed on the 
Boston and Providence Railroad (U.S.), exploded ‘with great 
violence whilst the engine was running with its train, and just after 
the steam had been shut off in approaching the Canton station. 
The engine did not leave the rails, but ran some distance after the 
explosion, The explosion of engine No. 58, upon the New York 
and Erie Railroad, in the summer of 1853, was attended with much 
the same results. Another engine, the boiler of which exploded, 
was not moved from the rails. Locomotive No. 77, of the New 
York Central Railroad, exploded in the winter of 1856-7, while 
running with a train, and just after the steam had been shut off. 
The engine did not leave the rails. Much of the iron in the barrel 
of the boiler was nearly as brittle as cast iron. Engine No. 23, of 
the Baltimore and Ohio Railroad, exploded violently at about the 
same time and in nearly the same manner. The engine of which the 
boiler burst in Messrs. Sharp, Stewart, and Co.’s works, in the sum- 
mer of 1858, was not thrown from the rails, although the explosion 
was one of terrific violence. Nearly all of these explosions oc- 
curred in the waist of the boiler, towards the smoke-box end. In 
but one of the six explosions just mentioned was there any evidence 
of the overheating of any portion of the boiler. Thetubes were in nearly 
every case bulged outwards beyond the original diameter of the boiler, 
showing that in the disengagement of steam from the water con- 
tained among them a considerable outward pressure had been 
exerted; although the closeness of the tubes, and the consequent 
want of any clear space through which the disengaged steam could 
strike, precluded the supposition of percussive action, which, indeed, 
had it occurred, would have broken the tubes to pieces, and driven 
them in every direction, instead of bending them merely. 

In the case of the locomotive Irk, which exploded in the Manchester 
engine shed of the Lancashire and Yorkshire Railway, in February, 
1845 ; in that ofthe explosion at Rogers, Ketchum,and Grosvenor’s, in 
May, 1851; in that of engine No. 100, which exploded on the New 
York and Erie Railroad, in 1852, and in the case of the explosion of 
an agricultural engine, at Lewes, Sussex, in September, 1859, the 
roof of the fire-box was, in each case, forced downwards, the steam 
discharging below, and the engine was, in every instance, thrown 
Into the air. Considering that the ordinary pressure upon the 
crown-plate of a locomotive fire-box is from 80 to 150 tons, there is 
no difficulty in accounting for these results, after the plate has once 
gone down. 

The boiler explosion which occurred at Messrs. Warburton and 
Holker’s works, near Bury, on the 15th of August, 1856, was believed 
to have commenced in the bottom of the boiler. An extensive crack 
was known to have existed there, and it lad been twice patched, 
notwithstanding which a considerable breadth of iron was afterwards 
found to have been reduced toa thickness of only jjin.  Butas 
the boiler was 36ft. Gin. long, and no less than 9it. lin. (109in.) in 
diameter, and as it was worked, after its 3in. plates had been eleven 
years in use, at a pressure of 40 1b. per squere inch the final rupture of 
the bottom was in all probability instantaneous for a ut length, 
especially as the boiler was rivetted up with continuous seams, or 
seams which did not break joints with each other! This huge 
bomb shell was said to have contained 56 tons of water at the moment 
of explosion: which quantity heated to 287 deg. corresponding to 
the pressure at which the explosion took place, would have given off 
at least 31 tons of It has, indeed, been assumed that in 
many cases of explosion all the water previously cont ined in the 
boiler is converted iuto steam. Mr. Edward Woods once mentioned, 
at the Institution of Civil Engineers, an instance which came under 
his observation, in 1855, and where, after a locomotive boiler had 
burst, the whole of the water was found to have completely dis- 
appeared. Mr. Vaughan Pendred, of Kilkenny, has mentioned that 
he observed a similar result after he had exploded a small boiler, 
well supplied with water, for the purpose of experiment. — lle had 
erected a fence of boards about the place where the boiler was 
allowed to burst, but on going to the spot immediately afterwards 
no traces of water could be seen. The idea, however, cannot be 
adopted that all the water, heated, probably, to less than 400 deg., 
is actually converted into steam. Itis no doubt dispersed in a 
state of minute division aud to a great distance; but the greater 
portion of it must still maintain its existence as water, since its 
contained heat is insufficient to convert it into steam. But there 
ean be no doubt of the sudden neration of steam and pro- 
jection of the water, when the pressure, under which water 
has been heated, is suddenly removed, and it is probable that water, 
heated in the open air to 212 deg., would Le suificient to produce 
violent explosion if suddenly placed in a vacuous space, correspond- 
ing, in its proportions to the contained water, to an ordinary boiler. 
A boiler 24it. long and 10ft. in diameter, burst with great violence 
on the 9th December, 1856, at Messrs. Cresswell and Son’s ironworks, 
at Tipton. In this case it was observed that the floor of the boiler- 
ifter the explosion, was covered with water, and 




















house, immediately 
this fact was taken as evidence of a sufliciency of water in the boiler. 
The boiler had been in use for some eighteen years, but its plates 
had retained an average thickness of gin. Had the plates been of 


long time during which the boiler had been worked, the bursting 
pressure would have been 167 Ib. per square inch. The explosion of 
the boiler was attributed to over pressure, although the regular 
working pressure was but 17 lb, per square mch. ; 

The idea has been already suggested that heated water, if sud- 
denly placed in a vacuous space, Woula disengage steam with great 
violence. The result would be necessarily the same whether the 
pressure, under which the water had been heated, were suddenly 
removed by exhaustion or by condensation. And if it were pur- 
posely sought to condense the steam in the upper part of a boiler, 
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this could be effected with lightning-like rapidity. When steam 
of considerable pressure is discharged into a condenser of suit- 
able capacity, the condensation is so instantaneous that the 
index of the vacuum gauge does not move at all. Even 
in surface condensers, in which the steam is let in upon 
several hundred square feet of tubular surfaces, kept cool by 
a constant circulation of water, the same instantaneous action 
takes place. If, therefore, a sufficient quantity of cold water 
—or water considerably below the boiling point corresponding to 
the pressure—were suddenly thrown up among the steam, its con- 
densation would as suddenly take place. An instant can thus be 
conceived in which no pressure would exist upon the water, which, 
as soon as its inertia could be overcome by its contained heat, would, 
therefore, be thrown violently against the upper part of the boiler, 
causing its explosion in the manner already explained. Whether, 
in the practical working of a steam boiler, circumstances ever arise 
in which such condensation could occur, is a matter of conjecture. 
In locomotive engines, for example, the feed-water is commonly 
pumped into the boiler at two points on either side, a little below 
the ordinary water level. With both pumps on, from 100 to 
175 cubic inches of water are pumped in at each revolution of the 
driving wheels; and, at a speed of even thirty miles an hour, from 
10 to 15 cubic feet, or from 600 lb. to 1,000]b. of water 
would be pumped in every minute. If this water were 
pumped in at the water level it might not, obstructed as its de- 
scent would be by the closely packed tubes, mix with the water 
already in the boiler, until after some minutes; especially if the 
engine were running by momentum only, after the steam had been 
shut off, and when, therefore, but very little steam would be in 
process of generation, and when the circulation of the water would 
be consequently sluggish. If a stratum of cool water were to accu- 
mulate over the tubes it would require a long time to heat it, espe- 
cially if the draught had been stopped by shutting off the steam. 
Indeed 10 cubic feet of feed-water,without circulation and consequent 
mixture with the hot water already in the boiler,would not, even when 
in contact with the heatingsurfaces, become heated to the boiling point 
in much less than a quarter of an hour. As long, however, as this 
water remained quiescent the steam accumulated over it would be 
condensed only very slowly. But if, as by suddenly turning the 
steam again into the cylinders, the diminution of pressure, and con- 
sequent rise of water, were such as to throw up a considerable 
quantity of it into the steam chamber, the free steam might be 
instantly condensed, and, in such case, the reasoning already 
adopted would support the probability of instant explosion. In 
this case, the actual occurrence of which is not, perhaps, impossible, 
it would not be necessary to assume the existence of any defect in 
the boiler, for, when the water once struck violently, the soundest 
iron would probably be broken, and the strongest workmanship 
destroyed. 

The quantity of water contained in steam boilers of a given 
length, and the consequent quantity of explosive matter which they 
contain under any given pressure, is, practically, as the square of 
their diameters; and although different boilers, of the same mate- 
rials and workmanship, are believed to be equally strong to resist 
rupture when the thickness of their plates bears the same ratio in 
every case to their diameter, the real danger which ensues after 
rupture has actually commenced may be estimated, so to speak, as 
the square of their diameter and directly as their length, or, in other 
words, as directly proportional to the quantity of water which they 
contain at any given temperature. Although locomotive boilers, 
perhaps, sustain a greater proportionate strain than ordinary land 
boilers, and are, for that reasor, somewhat more liable to explosion, 
the effects resulting from their explosion are seldom anything like 
those which attend the destruction of large land boilers, even when 
worked at very moderate pressures. The Great Eastern casing, 
which exploded with great violence on the trial trip in September, 
1859, was no more than a large boiler, 7ft. in diameter, with an 
internal flue of 6ft. diameter, and which was, practically, unstayed. 
The collapse of this flue, under a moderate pressure, and the conse- 
quent liberation of the heat contained in the hot feed-water, of 
which the casing was made to hold 11 tons was sufficient, upon 
the explanation herein advanced, to account for the disastrous 
character of the explosion. 

We think there can be no doubt that a consideration of the ex- 
pansive power of a large body of highly heated water, acting under 
the instigation of a sudden removal of the pressure (with the aid of 
which only it was possible to heat it above 212 deg.), is capable of 
clearing up much of the mystery which has for so long a time 
enshrouded the subject of boiler explosions. Such a consideration 
leads to a comprehensible and rational explanation of these disasters ; 
oue which, upon a rigid process of reasoning, appears sufficient to 
account for all, or nearly all, cases of the kind. 





Proeress OF SuBMARINE TELEGRAPHS.—A telegram received yester- 
day announces the successful submersion of the first portion of a 
new telegraph cable between England and Holland. Owing to the 
increase in their message traffic between this country and the con- 
tinent, the Electric and International Telegraph Company entered 
into a contract with Messrs. Glass, Elliott, and Co., of Greenwich, 
fora new line to be laid between Lowestoft and Landvoort. The 
steamer Hawthorne shipped forty-eight miles of the cable last week, 
and the whole was successfully paid out, under the superintendence of 
the engineers, Messrs. Canning and Clifford, and the electricians, 
Messrs. de Sauty and Saunders; the electrician of the Telegraph 
Company, Mr. C. F. Varley, being also on board. The cable is the 
heaviest yet constructed, and contains four conducting wires. The 
English shore end (fifteen miles) weighs no less than sixteen tons 
per mile, and is above 2in. in diameter. The remaining portion 
will be shipped immediately. 

Ramway Sratistics.—The Manchester, Sheffield, and Lincoln- 
shire report states that the number of train-miles run by the engines 
during the past half year amounted to 1,221,838, of which 641,079 
were for passenger trains, 388,086 for goods trains, 127,371 for mixed 
trains, 59,827 coal trains, and 5,475 miles cattle trains. During the 
half-year ending the 30th of June the engines were in the aggregate 
170,959 hours in steam, of which 88,658 hours were consumed in 
running with the trains, 58,557 hours shunting, and 23,744 hours 
standing in steam. The coke consumed was 21,822 cwt., and the 
coal 380,353 cwt. The cost of fuel per hour working was 13°76d. 
and per mile 156d. There were 30,849 passenger trains on the 
line during the half-year, of which 25,883 arrived in time, and 4,966 
above five minutes after time. There were 9,322 goods trains, of 
which 6,830 arrived in time, and 2,492 above five minutes after time. 
There were 5,924 coal trains, of which 4,795 arrived in time, and 
1,129 above five minutes after time ; so that out of 46,095 trains run 
during the past half-year, 37,508 arrived in time, and 8,587 above 
five minutes after time. 

Tue SterHeNnson Memortat Wrixpow In WESTMINSTER ABBEY.—The 
stained glass window which has been placed in the north side of 
the nave of Westminster Abbey, and intended to perpetuate the me- 
mory of the late Mr. Robert Stephenson, is now completed, with the 
exception of some minor details. The window, which is richly 
coloured, was executed at the N ewcastle-upon-Tyne Stained Glass- 
works. At the top of the window, in the space beneath the arch, is a 
medallion portrait of this eminent engineer, surrounded by those of 
Rennie, Telford, Watts, &c. The body of the work, which is divided 
Into two halves, is filled up with twelve compartments, descriptive of 
the tp ony of engineering from the earliest ages, and terminating 
at the top, beneath the portraits, with illustrations of those great 
triumphs of modern engineering, the tubular and other railway 
bridges. These illustrations are linked together with smaller medal- 
lion portraits of famous engineers, representing Cheops, ‘Tubal Cain, 
nom Euclid, Archimedes, Sir C, Wren, and others. The whole of 

- intervening spaces in the window are filled with tichly-stained 
| ass and handsome bordering. At the bottom of the window is 
FR inscription, “ In memory of Robert Stephenson, M.P., D.C.L., 
= ah an late President of the Institution of Civil Engineers, 





SIR HUGH MYDDELTON’S STATUE. 


On Saturday a very interesting ceremonial took place at Islington- 
green. The statue of Sir Hugh Myddelton just erected, and the 
drinking fountains introduced in graceful combination with the 
effigy of that distinguished engineer, were solemnly inaugurated, 
the Chancellor of the Exchequer taking part in the ceremony. The 
work was exposed to view for the first time on Saturday, and Fins- 
bury may now be congratulated on having been first to erect a public 
statue which is historically in keeping with the district, which 
occupies a really good and commanding position, and which need 
not fear to encounter foreign criticism. The site of the statue and 
fountain is on Islington-green, a few yards from one of the entrances 
to the new Agricultural Hall. The figure of the knight, executed 
by the late Mr. Thomas, the sculptor, is 8ft. 6in. in height. It is 
carved in white Sicilian marble, and represents Sir Hugh in the 
costume of the latter portion of the 16th century, with badge and 
chain, holding in his left handa scroll containing the plan of his 
great and useful work, inscribed with the words “ New River.” 
The statue stands upon a pedestal of gray Devonshire granite, on 
the front of which is the inscription, “ Sir Hugh Myddelton, born 
1555, died 1631.” The base beneath the pedestal is of Portland 
stone, and on the right and left of the pedestal are two seated 
figures of boys partly draped, with hair entwined with bulrushes, 
and beneath them pitchers, from which the water pours into the 
basins. The figures and basins, like the statue, are of Sicilian 
marble. The New River Company have undertaken to supply the 
fountain with water, and, with some of the great city companies 
have also contributed to the cost of its erection. 

At one o’clock the local authorities, consisting of the chairman and 
members of the vestry of St. Mary, Islington, directors of the New 
Agricultural Hall, directors of the New Kiver Company, c., as- 
sembled in the new Agricultural Hall, which was placed at their 
disposal for the occasion, and being joined by the Chancellor of the 
Exchequer and Sir M. Peto, marched in procession to the site on 
Islington-green. On arriving within the enclosure, the vicar, the 
Rey. Daniel Wilson, read a prayer suitable to the occasion. At its 
close the figures were unveiled amid loud‘applause on the part of the 
bystanders, and Sir Morton Peto presented the statue to the Rev. 
D. Wilson, as chairman of the vestry, briefly expressing his satisfac- 
tion that the first work of art erected publicly in the borough should 
be atribute to the memory of one of the great and good men to 
whom England owed so much of her material development, adding 
a hope that many might be stimulated to follow the example of Sir 
Hugh Myddelton, whose memory they that day endeavoured to 
perpetuate. Mr. Harvey, chairman of the sub-committee, in like 
manner handed over the pedestal and fountains on the part of the 
subscribers to the Rev. D. Wilson, who accepted the gift on behalf 
of the vestry, and trusted it would long continue as a memorial of 
the noble generosity of its donors. 

The Chancellor of the Exchequer, filling a cup with water at one 
of the fountains, which began to play simultaneously with the un- 
veiling of the figures, said: It is my pleasant duty to declare this 
fountain open. I have only to add that I think it a great honour to 
be the first person to drink the water that proceeds from it; and to 
assure you that I drink to all your very good health. 

Mr. and Mrs. Gladstone, Sir M. Peto, and the parochial officers 
returned to the Agricultural Hall in the same order as they had left, 
it having been arranged, for the convenience of many influential 
residents, that the speeches should be delivered under cover, and not 
in the open air. The Chancellor of the Exchequer having taken the 
chair, 

Mr. Harvey read a report from the Fountain Committee. 

The Chancellor of the Exchequer then rose and said: Sir Morton 
Peto, ladies, and gentlemen, you have gone through, I think, the 
most important and interesting part of the ceremonial of to-day, 
because what has been done is really of more weight and moment 
than anything that can be said. We have had a great act of com- 
memoration, involving a number of interesting elements, and I 
really do not know whether to consider this celebration of greater 
interest if 1 look to the person who has been mainly instrumental 
in bringing it about, or to the person who was its immediate object, 
aud who is numbered among the worthies of days gone by. Let 
me commence the few words | have to address you by saying that I 
appreciate most highly the opportunity of being permitted to share 
in your grateful acknowledgments to your excellent representative 
for this act of intelligent munificence to the locality, and that I 
heartily concur in all the sentimeuts of admiration which are felt 
both for the public and private character of Sir M. Peto. It is no 
strange or novel act on his part to devote a handsome portion of his 
substance to confer what he believes to be a great benefit on his 
fellow-creatures, and I cannot speak more truly, more justly, or 
more honourably of him than your chairman did when, by a slip of 
the tongue—whether intentional or not I cannot say, though J 
could almost suspect it to have been intentional—ne associated 
together, or, if you like, confounded, the names of Sir Morton Peto 
and Sir Hugh Myddelton. In his own person Sir Hugh Myddelton 
exhibited in the most eminent degree the character of a resolute, 
intelligent, high-minded, and public-spirited Englishman—of a man 
who, being blest with means, employed them with an uncommon 
energy and a remarkable forethought in the execution of works 
useful to his country and his countrymen. I cannot possibly give a 
more just definition or a more faithful account of the character of 
Sir M. Peto than by applying to him the terms in which I have just 
described Sir Hugh Myddelton. 1 am sure, however, it is the wish 
of my hon. friend that we should especially place before our 
mind’s eye to-day that great man, as he may well be called, 
whose statue has just been erected under circumstances so 
favourable to the object in view—the sun smiling in the heavens 
and cheering us with expectation under the Divine mercy of 
the bounties of the earth, and on a spot which may well be 
ranked among the most remarkable in London from the com- 
manding position which it assigns to this statue, and from 
the countless thousands continually passing in this vast thorough- 
fare. Among those countless thousands, ladies and gentle- 
men, let us hope that, from time to time, some even of the old, 
some of the adult, and many of the young will ask, as they pass by, 
whose statue has been erected there, and why it has been erected. 
The fountain which has been opened to-day stands in most graceful 
association with the memory of that distinguished man, for there 
can be few who do not know that when a great mass of human 
beings are aggregated together within the limits of a vast metro- 
polis, it is one of the greatest difficulties and one of the greatest 
benefits to secure to them a full and free supply of the element of 
pure water. There are some things which, perhaps, our labouring 
population, when they are attracted from their respective neighbour- 
hoods in the country to the London market by the prospect of 
higher wages and of more abundant support for themselves and 


»their families, do not sufficiently estimate—they do not, perhaps, 


take into account the disadvantages which they will suffer mentally 
by the withdrawal of the sweet sights of nature, or in a material 
form by the presence of a foggy, sooty atmosphere. I am happy 
to say that the atmosphere, if not less foggy, is at all events less 
sooty than it was, and I hope we may look forward to the day when 
a great further diminution will be effected, and when the air as 
well as the water of London will be cleansed. I might add, also, 
that it would be difficult for persons leaving the country adequately 
to estimate the disadvantages attendant on the loss of pure water. 
But here the skill and energy of man have intervened—the skill and 
energy of successive generations, but, first of all, of Sir H. Myddel- 
ton—in removing what at the period of his lifetime was a great 
public mischief, a great public inconvenience—nay, even at times a 
great public danger, giving to all us Londoners a supply of water so 
abundant, so secure, it may even be said so cheap, that we take it, 
like the air we breathe, without thinking, and, too often, without 
thanking. Now it is well that on occasions of this kind we should 
both think and thank—that we should realise to ourselves the ne- 
cessity of this great blessing of pure water. It does not come down 
to us from the skies. In one sense it does, like every other blessing, 
because the intelligence of man is only the instrument of a bounteous 





and beneficent Providence, but it comes to us through the intel- 
ligence of man, through his forethought, his industry, spirit, and 
enterprise, and through the exercise of all those high qualities in such 
a degree that even the annals of modern history, I venture to say, 
present no example more remarkable, or more worthy of record. 
Weare indebted to a deservedly popular writer of the present day, Mr. 
Smiles, for a most interesting narrative of the life of Sir Hugh 
Myddelton. Such have been the difficulties under which the early 
engineers set about their great operations—such have been the 
varied obstacles which they have had to encounter—such the changes, 
chances, vicissitudes through which they have had to pass in bring- 
ing to completion the enterprises they have had in hand, that while 
the record of their lives comes to us with all the majesty and sim- 
plicity of truth, it also comes to us invested with the magic interest 
of adventure and of romance. I wish we could realise to ourselves 
the position of affairs when Sir Hugh Myddelton set about his 
great undertaking. That was a time when the water of London 
was very indifferent in quality and very limited in quantity; and 
not only that, but when, such as it was, according to ancient records, 
it appears that people very often had to fight for it. Now, onl 

think of a state of things in which, instead of simply having a coc 

in our own houses, and allowing the water to run as long as we 
please—sometimes through very carelessness forgetting it and 
flooding the house in consequence, and instead of having the pipes 
carried up to every bedroom, as they are in many parts of the town, 
persons had to be sent out with buckets to a pool at the end of the 
conduit, and there to hustle their way through a crowd before water 
could be obtained. In the course of that hustling quarrels very 
naturally arose. I will not say that the police were called in, because 
at that period there were no police to call in; but such guardians 
of the public peace as did exist were frequently summoned to pre- 
vent the difficulties, dangers, and risk of bloodshed attendant upon 
obtaining a supply of water for the common wants of life. That 
was the time when Sir Hugh Myddeltun determined that he would 
bring water from a distance of twenty or thirty miles. His plans were 
exposed at that day to very much the same kind of difficulties which 
my friend Sir M. Peto and others interested in great enterprises in 
the present day have to undergo—difficulties produced by what is 
called “ interested opposition,” which, in a great degree, perhaps, 
is honest opposition, but which, when men’s fears and their interests 
run in the same direction, sometimes proceeds to a point of great ex- 
travagance. When people were told that Sir Hugh Myddelton was 
going to carry the New River in troughs and ov pillars, over arches 
and across valleys, you can easily conceive that the timid nerves of 
the landowners and occupiers of those days began to conjure up 
all sorts of frightful phantasms of floods and inundations, and that, 
under the influence of such apprehensions, each was inclined to 
estimate his risks very highly, and to require to be bought off ata 
large price. There is an amusing passage in old Stowe, cited by Mr. 
Smiles, which describes the obstacles he had to encounter:—“ Danger, 
difficulty, impossibility ;” that is pretty well, but the list is not done 
yet, “detraction, contempt, scorn, derision; yea, and desperate de- 
spite!” These are the lively words of the ancient chronicler. 
There was another difficulty which might have been added to the 
list, only it would not have sounded so well amid all these porten- 
tous fiendish shapes; it is one of a much more prosaic character, 
and is commonly known in the present day as “ want of capital.” 
So much importance, indeed, is attached to this single impediment, 
that, according to a very prevalent idea, once this chief difficulty 
has been surmounted, somehow or other, one by one, the others 
gradually disappear. It was easy for Sir Hugh Myddelton, as a 
public-spirited man, to do what would have been difficult for others, 
namely, to venture everything he had amassed, whether as a gold- 
smith, or as a merchant adventurer, for he filled both capacities ; 
but he was driven very hard. Private persons were not willing to 
help him ; so he did what sometimes has been done since—he went 
to the Government. I am very far from blaming him under the 
circumstances. He was fortunate in the person who at that time 
sat on the throne. King James L, although his political opinions 
were in somewhat sharp and inconvenient contrast with those of 
his subjects, as his son afterwards learnt by sad experience, was yet, 
as regards all matters connected with what we call enterprise, and 
the advancement of the material prosperity of his subjects, a man 
singularly in advance of his age, and deserves au honourable record 
among the sovereigns of the world, At any rate it is a fact, that 
while Sir Hugh Myddelton, beset by difliculties and interested oppo- 
sition, found himself totally unable to procure from the people of 
England any share of the resources requisite to aid him in the work, 
he obtained them at the hands of James I, 1 said that similar ap- 
plications were now made to the Government; but Sir Hugh 
Myddelton did not understand the modern method. According to 
recent practice in addressing the Government, what persons do is to 
ask for a guarantee, the meaning of which comes very much to this 
—“lIam to have all the profits, and you are to take all the risk.” 
But those were days of great comparative simplicity of mind, 
and the human invention had not advanced so far us to devise 
that beautiful system to which I have just referred. Sir Hugh 
Myddelton therefore proposed, and King James acted on the 
much ruder system of sharing both the profits and the risk. 
There may be something to be said on the score of justice and 
common sense in favour of such an arrangement, but it appears to 
be entirely antiquated now, and I shall therefore not enlarge upon- 
its merits. The effective assistance of the sovereign enabled him to 
push forward his scheme. And mark the vicissitude of haman 
things! When he began he was beset by “ danger, impossibility,” 
and all the other heads of the long catalogue ending with * desperate 
despite.” He encountered the physical difficulties of the undertaking 
as he had encountered its social and political difficulties. He went 
to work in that spirit which still survives in the minds and hearts of 
Englishmen, and enables us in the nineteenth century to achieve such 
wonders, and he brought the New River water into London, from 
which it has ever since derived the greatest blessings. We learn 
from the same chronicler that with the success of the undertaking 
the scorn and contempt all vanished, and that “the New Kiver was 
opened amidst huzzas and the fire of mortars, the ringing of bells, 
and the blowing of trumpets.” [ trust these few which ] 
have said about this most remarkable man—a model man with re- 
ference to those qualities which eminently distinguish our country- 
men, and on which so much of the country’s greatness and strength 
depends—may succeed in exciting your interest and leading you to 
inform yourselves fully respecting the life and character of the person 
whom we are met this day to honour. A few words more on the 
nature of this celebration. Sir M. Peto who has presented you with 
the gift, is himself eminently a man of the ave, aud I think he has 
been acting thoroughly in the spirit of his own character when he 
caused the statue to be erected in the very prdninent place in which 
it now stands. Itis in some respects a striking aud a novel ceremony, 
for it is a thing completely new in the history of mankind to find 
statues erected in public places to engineers. If we go back to the 
very root and beginning of philosophy, we shall find that whatever 
related to mechanics and to physical forees was associated with the 
processes of mental inquiry. But they soon came to be divorced one 
from the other, and thousands of years elapsed before the engineer, 
as such, came to be recognised as a person having a high 
title to public distinction. It does not appear that the people of 
this country in very early times had developed much of that 
talent for which they are now so remarkable; but in viewing 
the history of the nation to which we belong we find 
that at a later period it has exhibited aptitudes of which there 
was formerly no promise. This, let me say, in passing, is a useful 
lesson not only for nations but for individuals, for it may teach an 
individual that there are many things which at present are wholly 
beyond his power, and for which he cannot even recognise in him- 
self the materials of fitness, and yet to which he may thoroughly 
and conspicuously attain by assiduous and resolute cultivation of the 
faculties with which he is endowed. No doubt the engineers who, 
under the name of architects, erected the cathedrals of this country 
must have been persons of considerable ability in their profession, 
profound, accurate, careful, and skilful in their knowledge of 
mechanics, but for much of that education we are indebted to foreign 
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countries. It was, perhaps, rather an imported than an indigenous 
quality. But in these latter times we have seen a great change, and 
the engineers of this country now take their place as one of the 
most distinguished and most important of all classes of the com- 
munity. They have fairly taken their ES among the great men 
of England, though 1 do not know whether any commemoration 
so conspicuous as the erection of a statue to Sir Hugh Myddelton in 
one of the greatest thoroughfares of this vast metropolis has before 
been given tothem. Itisa fact full of meaning, an indication of 
the movement of the time. It is an indication, indeed, of the develop- 
ment of those faculties and those habits of mind and action by 
which man has advanced from generation to generation, fitting him- 
self more and more, through the efforts of each successive genera- 
tion, to contend with those difficulties of outward nature amidst 
which Providence has placed him for the very purpose of evoking his 
energies and of making the gifts and bounties of Providence, of which 
that nature is full, available for his comfort and his happiness. This 
is the opening, I may say, of another chapter in the history of man. 
Of course I do not mean that it is the beginning of such efforts, but 
it is the beginning of them on a new scale, with new systems, new 
applianees, new means of intercommunication and interchange of 
knowledge, with new means of carrying it on from the men of to- 
day to the men of to-morrow; and it marks the fact that in the list 
of elements that belong to human civilisation, these great operations 
of art and science applied to the external world must henceforward 
be included, and must hold a conspicuous place in the record of pro- 
gress. It will be our own fault if the addition of that new chapter 
be not a great blessing. ‘There is no reason why it should displace 
anything which was formerly found there, and held a place of de- 
served honour. Don’t let us see in the existence of a class of 
engineers, and in the distinctions now so universally bestowed on 
them, anything that need fill us with fear and apprehension as to 
the displacement of whatever has heretofore been done by men with 
respect to religion, art, or ancient cultivation. All these things 
ought to continue, and grow, and thrive, and be added to what we 
have already achieved or what may yet be accomplished. The 
principle of the Divine life in man must always continue and rule 
his whole existence, if he is to exist for any purpose of good to 
himself or his fellow man. The cultivation of intellect, the study 
of that which unbounded wisdom has left to us, the cultivation 
of the beautiful in all its varied spheres—all these should 
continue to thrive; and we ought to see, without jealousy, 
the development of new powers of the mind of man, or 
new upplications of its powers, in order to meet the con- 
tinually unfolding wants and demands of society. It is a 
work which we may confidently say is acceptable to God as 
well as to man when water is brought from a distant spot to supply 
the population of this great city. It is all very well for those of us 
who could find water for ourselves to make light of this great 
appliance of modern engineering, and to say that it does not signify 
whether we are carried five miles or fifty in an hour, whether it 
costs a pound or a shilling, whether our houses are well or iil 
drained, or whether water from the country is to feed London or 
not: it is all very well for us, who have these various comforts, to 
assume a high and sanctimonious toneand say, “ Let us not overvalue 
these merely temporal advantages.” No doubt it is wise that the 
poorer classes of the community, amid the hard pressure of their 
daily lives, should be reminded—and I have no doubt the teachers 
of religion will take care to remind them—that they are not to 
suffer their minds to be absorbed and dried up with the contemplation 
of their purely physical and temporal necessities; but that they are 
ever to turn an eye to God, who is in Heaven, and to keep it open 
for the world which is tocome. But let us freely and gratefully 
acknowledge that men like Sir Hugh Myddelton in former times, 
and others whom I might name in the present day, who have 
devoted themselves with energy, forethought, care, and skill, to the 
multiplication of appliances which conduce to the comfort of man, 
and have conquered the forces of nature, and made them subservient 
to human happiness, have done and are doing a great and good 
work before the face of Ileaven as well as in the face of man; and 
deserve to be held in grateful honour as among the real and genuine 
benefactors of mankind. 

Mr. Harvey, Mr. Starling, and Sir Morton Peto, M.P., afterwards 
addressed the meeting, the customary votes of thanks were given, 
and the proceedings terminated, as they had commenced, with 
prayet . 


HuNGerrorp Suspension Bripae.—Operations have at last been 
commenced for the removal of this light and graceful bridge, which 
has been the admiration of visitors to the metropolis for the last 
few years. Workmen are now busily employed in taking down the 
perpendicular suspending irons and other portions of the works. 
In order to accommodate the stream of traffic between the Straud 
and the Surrey side of the river a temporary wooden bridge has 
been erected, extending from the south side of the new Charing- 
cross Railway Bridge jto some distance along the works, over which 
passengers now pass to that portion of the Suspension Bridge still 
remuning. 

Ax Amenwan Rattnoav.—The American Railway Times says :— 
We had occasion, about two weeks since, to walk a couple of 
miles over one of our New England railways, upon which the 
business is not very heavy, and the earnings are correspondingly 
light. The road is now, we believe, and has been for some time 
past, in the bondholders’ hands. It has had from the commence- 
iment presidents entirely unacquainted with the detail of railway 
operation, and, we are afraid, superintendents who have been obliged 
to do as they are told and ask no questions. The running down of 
the track aud machinery was for a long time kept out of sight; but 
the running down of stock and other disagreeable occurrences are 
facts that stockholders are more apt to see; nd to prevent thisa 
change in the executive department was some few vears ago made. 
Since that time we believe the financial department has looked upa 
little ; but the mechanical department, we speak particularly of the 
track, has been allowed to get into a most dangerous state. We 
are not acquainted with the particular arrangement by which the 
company referred to run their trains over a short piece of track used 
also by another company ; but they dorun their trains over the worst 
and most dangerous piece of track that it has ever been our lot to 
look upon. For example —in two instances we found the joint tie 
rotted and broken entirely off, so that the part outside of the rail 
could be pulled out by the hand; the joint chair (ca:t iron) broken 
entirely to pieces, and practically no joint at all. In other cases one 
rail has moved endways, so as to monopolise the joint chair, crowd- 
ing its neighbour out so that it rested only upon a small surface of 
“worn out tie; other joints had but a single spike, and that one 
in ne condition to do any duty; the rail ends in many cases are 
completely pounded to pieces; one rail being an inch higher than 
the other, and lin. or 2in. between the rails left for expansion. 
Many jofnts have practically no fastening at all, but depend upon 
the spikes in the tie next back of the joint. We should say. if we 
judged by appearances, that a locomotive might go over this piece of 
track and not go off; but it is hard to believe that some half dozen 
trains do go over it every day, and don’t go off. The question we 
wish now to ask is this, when a train does go off, as it certainly will 
soon if the track is not entirely relaid, rails, chairs, and ties, who will 
be to blame? As to ourselves, we say at once, the superintendents 
of those roads who run passengers over such apiece of track; but 
perhaps, as is often the case, the superintendents know the state of 
wifairs, and if they had the power, would make the needed repairs ; 
but the president or the head of finance won't spend the money. 
Such president should be made to weara halter around his neck 
and the moment a train leaves his track the public should pull him 
up, and suspend him from further employment. If the company 
cannot afford to keep their road in proper repair, let them stop the 
trains; they have no business to slaughter their fellow men to carry 
out a false system of economy, or to make a bankrupt corporation 
show well in the stock tables. ‘‘ We shall never have safe buildings,” 
said a distinguished statesman, “ until we hang a few architects.” 


We shall never have safe railways until we hang a few presidents. 
‘ 





WINTER’S CONDENSING APPARATUS FOR STEAM ENGINES. 


FIG. I. 





Tuts invention, by Wilhelm Winter, of Charlottenburg, near 
Berlin, is designed to dispense with the cold water pump commonly 
used in condensing engines, and to produce purer water for feeding 
the boiler by means of improved condensing ———- of the 


following construction :—The patentee employs a hollow cylinder 
to the lower end of which a tube is fixed, and its other end con- 
nected to an air pump; beneath the piston thereof, within the 
aforesaid hollow vessel, are fixed two other vessels of smaller 
diameters ; the lower end of one vessel communicates, by an outlet 
pipe fitted with a cock, with a well or other water supply, and the 
upper end of this vessel communicates with a perforated hollow 
chamber formed around the upper part of the second vessel, the 
lower end whereof extends to the feed pump of the boiler, 
beneath the piston thereof. The upper end of the hollow 
cylinder aforesaid is fitted with a dome-shape cover, to the 
top of which a bent pipe is fixed, said pipe being employed 
to conduct the steam from the cylinder of the engine into 
the condenser, the condensed water passing into a reservoir by a 
cock fitted in a branch of the said bent pipe. The effect of this ar- 
rangement is as follows: —The air pump, being put in motion, forms 
a vacuum in the condenser and causes water to enter thereinto and 
pass through the perforations in the vessel therein, and coming into 
contact with the steam from the cylinder of the engine will 
condense the same. 

Fig. 1 is a vertical section of the improved apparatus, adapted toa 
locomotive engine ; Fig. 2, a longitudinal section thereof; Figs. 3 
and 4 respectively exhibit horizontal sections through A, B, and 
C, D. 

In Figs. 1 and 2, E, E, is the jacket of the condenser, which re- 
ceives the waste steam through the pipes a, a; E' is a pipe to lead the 
uncondensed steam through the pipes E"', E", into the chimney. 
The pipe 6 connects the jaeket E, E, with the tender F, F, will be 
understood by referring to Figs. 1 and 2; the lower part of the inner 
surface of the condenser is fitted with a cup-shaped ring provided 
with a flange, by which it is connected to the jacket E, E; the upper 
part F! has small holes A, h, formed all round same. At the lower 
part of F, F, are two short pipes e, e, which, communicating with 
each other by pipes, lead to the feed pumps c, as shown; in Figs. 
1, 2, 3, and 4 is a pipe inside, attached by screws to F, F, allowing 
the connection with the tender. 

At. Figs. 1, 2, 3, #,f, isa circular float of copper of an oval shape 
in transverse section, to which is affixed the piece g, connected by a 
rod with the valve d. 

The operations of the above apparatus are as follows :—The pipe e, 
being directly connected with the tender, leads the water into the 
space beneath the valve d. The cup of F, F, being empty 
at the commencement of the operation, the float f, ff, lies at 
the bottom of F, F, the valve d is wide open, the water 
ascends to the small openings h, A, and, spouting through 
them, condenses the steam. By the sudden incorporation 
of the steam with greasy particles and the entering water, 
feed water is obtained which does not incrustate the sur- 
faces of the boiler. ‘This feed water, formed of the condensed steam 
and the water from the tender, having a temperature of 60 deg. to 
70 deg. of heat (Reaumur), is therefore calculated to effect a con- 
siderable saving of fuel. By the condensation of the steam the 
patentee effects rarefaction of air in the condenser, which increases 
considerably the effective power of the engine, and indirectly effects 
a saving of fuel. The above-mentioned feed water fills the cup- 
shaped ring of the condenser. The pumps aspire from the pipes 
e,e; the pumps, however, as is well known by experience, requir- 
ing plenty of water to work regularly the entering water (in con- 
nection with that obtained from the steam); this supply must be 
more abundant than that raised by the pumps. The cup F,F, and 
the jacket E, E, are filled accordingly up to the under surfaces of the 
pipes a, a, in which level line the valve d is completely 
closed by means of the float 4 f, and thus the enter- 
ing of the water from the tender is prevented, when not 
required, as the pumps work the height of water in the condenser, 
and the float 7, f, sinks, and the vaive d opens, and an equal propor- 
tion of water is obtained accordingly, and at the same time the water 
from the condensed steam is utilised in locomotive engines. The 
complete circulation of the water is obtained when the pumps work 
continually, and the water which is not required to supply the 
boiler is brought back to the tender by a pipe provided with a cock. 

In reference to the pumps, it may be remarked that the valve 
through which the water is forced requires but a small length of 
stroke, for example—for a valve of 1}in. diameter a }in. length of 
stroke has been found sufficient, and in this proportion the pump 
will always work regularly and safely. 








Gop In Wates.—-From some published statistics of gold mining 
at Dolgelly, Merionethshire, Wales, it appears that 6,726 ounces of 
gold have been obtained from the quartz rock since the beginning 
of 1861. The value of the gold raised in that period, and at the 
place named above, is £25,000 obtained at a cost of £2,000, exclusive 
of a royalty of one-twelfth, which goes to the crown. At Clogau, 
in Wales, 142 ounces of gold have lately been extracted from 840 lb. 
of quartz; and it is stated that gold producing veins could be 
protitably worked at different places in the principality. A number 
of gentlemen connected with gold mining in different countries 
visited Wales last week and reported very favourably of the gold 
bearing prospects of the localities which they examined. 











MAbE up THEIR Minps.—We believe, after mature consideration 
the Lords of the Admiralty have decided upon adhering to the plans 
originally agreed upon for the construction of the armour-plated 
iron ships Agincourt, Minotaur, and Northumberland, and that they 
are to be cased with plates 5}in. thick, on a teak backing of 9in.— 
Army and Navy Gazette. 

Screw Exrertwents.—The Shannon, screw frigate, Captain 
Oliver J. Jones, sailed from Spithead on Saturday afternoon, on a 
cruise, pending the casting of the blades for the experimental 
Griffiths trial, for the purpose of fully testing the merits and 
demerits of the four-bladed Mangin (French screw), in the various 
positions and circumstances in which a ship would be placed under 
both steam and sail, separately and combined, during sea service. 
This screw, which is of the same pattern as the one now in use in the 
French imperial navy, has its four blades set in parallel pairs, and 
was tried by the Shannon on the second of her recent series of ex- 
perimental trials on the 17th of May last, when it gave the ship a 
a speed of 11:328 knots, with an indicated horse power of engines 
of 2,036°72. The mean pitch of the screw is 25ft., its diameter 18ft., 
and its length 3ft. ‘he area of one blade is 19-5ft. ; the four blades, 
78ft. The weight is 7 tons 7 cwt. 3 qrs. From its peculiar form it 
requires but a narrow aperture as a “ lifting” screw for the screw 
well in the ship's stern. It has in consequence been looked upon 
with much favour. Its blades, however, from being set close 
together, lock the water between them in the screw’s revolutions, and, 
with a peculiar and violent beat in the water, the working of the 
screw transmits an extraordinary amount of perpendicular motion 
to the ship’s hull, which must always prevent its adoption in the 
English navy in its present form. So great was this movement on 
board the Shannon that the bell of the captain’s cabin was kept ring- 
ing by it during the trial—an unprecedented circumstance. On the 
Shannon's return from her cruise with the “ Mangin” she will 
commence her trial with the ‘ Griffiths” with two, three, and four 

ades. 

SuorTeNinc THE Distance TO QuEENSsTowN.—It is proposed to 
construct a railway from Waterford to Dungarvan, Cappoquin, Lis- 
more, Fermoy, and Rathcormack, to the Cork and Queenstown 
Railway, at a cost of about £8,000 per mile. The grand jury of the 
county of Waterford have passed resolutions approving the project, 
and have appointed a committee of their own body to assist in car- 
rying out the undertaking. The principal landowners, namely, the 
Duke of Devonshire, the Marquis of Waterford, Lord Stuart, and 
Lord Donoughmore, have, through their agents, expressed their 
approval of the scheme. From explanations given to the grand 
jury by Mr. H. W. Wood, the secretary, and Mr. Blair, the assistant 
of Mr. J. Fowler, the engineer, it appeared that the proposed line 
could be constructed at a moderate cost, and would be of great 
advantage to the district through which it was intended to pass. 
The aggregate distance by railway and steam-packet between 
London and Queenstown would be shortened by sixty miles via the 
Great Western Railway and Waterford, as compared with the exist- 
ing route via the London and North-Western Railway, Holyhead, 
Dublin, and Cork. he proposed line between Swindon and Chel- 
tenham, when completed, would save twenty-five miles in the route 
between London and Milford, reducing the distance to 260 miles, 
the sea passage from Milford to Waterford would be 100 miles, and 
the railway from Waterford to Queenstown or Cork, about eighty- 
four miles, making together 444 miles, while the existing route 
from London, via Holyhead and Dublin, was 540 miles in length. 

Tue AGE or ovr Eartu.—We extract the following from 
Agassiz’s article on “ Methods of Study in Natural History,” in the 
May number of the Atlantic Monthly :—“ Among the astounding dis- 
coveries of modern science is that of the immense periods which 
have passed in the gradual formation of our earth. So vast were 
the cycles of time preceding even the appearance of man on the sur- 
face of our globe that our own period seems as yesterday when 
compared with the epochs that have gone before it. Had we only 
the evidence of the deposits of rocks heaped above each other in 
regular strata by the slow accumulation of materials, they alone 
would convince us of the long and slow maturing of God's work on 
the earth ; but when we add to these the successive populations of 
whose life this world has been the theatre, and whose remains are 
hidden in the rocks into which the mud or sand or soil of whatever 
kind on which they lived has hardened in the course of time; or 
the enormous chains of mountains whose upheaval divided these 
periods of quiet accumulation by great convulsions ; or the changes 
of a different nature in the configuration of our globe, as the sink- 
ing of lands beneath the ocean, or the gradual rising of continents 
and islands above it; or the wearing of great river beds, or the 
filling of extensive water basins, till marshes first and then dry land 
succeeded to inland seas; of the slow growth of coral reefs—those 
wonderful sea-walls raised by the little ocean architects whose own 
bodies furnish both the building stones and the cement that binds 
them together, and who have worked so busily during the long cen- 
turies, that there are extensive countries, mountain chains, islands, 
and long lines of coast consisting solely of their remains; or the 
countless forests that must have grown up, flourished, died, and 
decayed, to fill the storehouses of coal that feed the fires of the 
human race to-day—if we consider all these records of the past, the 
intellect fails to grasp a chronology for which our experience fur- 
nishes no data, and the time that lies behind us seems as much an 
eternity to our conception as the future that stretches indefinitely 
before us.” 
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PONTIFEX’S REFRIGERATORS FOR COOLING WORTS. 





Fi'Ge2. 
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Tus invention, by Charles Pontifex, of Shoe-lane, has for its 
object improvements in refrigerators for cooling worts or other 
liquors used by brewers or distillers, or for other purposes; and the 
improvements consist, first, of the arrangement of refrigerators 
having a number of pipes laid side by side and over each other in 
each of the troughs or channels through which the wort or other 


liquor travels. The ends of each set of pipes in each trough are 
fixed into a metal box so arranged that by removing a cover on the 
box the inside of the pipes may be easily got at to be cleaned or 
repaired, and any one or more of the pipes can thus be readily 
removed or exchanged if desired. The cooling liquid or the liquor 
to be cooled, as the case may be, gets thoroughly mixed in these 
boxes after passing out of one set of pipes, and before entering 
another set; or, if preferred, the intermediate boxes may be dis- 
pensed with and the pipes may be made continuous through their 
entire length, a proper number being placed in the box where the 
wort or other liquor enters, and continued backwards and forwards 
through the whole length of the troughs of the “back” ending in 
a similar box where the wort or other liquor is delivered. The pipes 
are carried by a frame in the usual manner, and the frame has 
hinges on one side, and is, if required, lifted by pulley and a crab 
or windlass of the ordinary construction. 

Another part of the invention consists in bringing the cold liquor 
into more active contact with the pipes containing the wort or other 
liquor to be cooled when the apparatus is thus arranged to act; but 
this may be reversed, the cold liquid being passed through the 
pipes. For this purpose the patentee prefers to construct the 
hinge used for lifting the frame with slots in the plates forming one 
portion of the hinge, and on the side of the refrigerator “ back” are 
placed rollers so arranged that the frame carrying the pipes is free 
to move sideways on these rollers to any extent desired. This 
frame is moved by means of connecting rods working from 
eccentrics or cranks, which eccentrics or cranks are placed on the 
shaft which carries the drum employed to lift the frame when out 
of use. This shaft can be worked by steam or other motive power. 
The apparatus may be used without causing the frame and pipes to 
oscillate, and the wort or other liquor to be cooled may be passed 
through the pipes above described, or along the troughs in the 
“back,” as may be preferred. 

Fig. 1 shows a longitudinal section, Fig. 2a plan, and Fig. 3a 
transverse section of a refrigerator, constructed and arranged ac- 
cording to the improvements; the other Figs. show some of the 
parts on a larger scale. 

4, a, is a“ back” or vessel formed into a series of longitudinal 
troughs a! a', by the divisions a*, a*, and it is generally preferred to 
pass the wort or other liquor to be cooled through the series of 
troughs, but for some purposes it may be more convenient to 
reverse this arrangement; b, b, are a series of pipes carried by the 
frame c, as is well understood. The end8 of the pipes 4, b, in each 
trough are fixed into metal boxes b', 6'!, in the manner shown at 
Figs. 4 and 5. In one arrangement the end of each pipe b has a 
Screw and collar formed thereon, and is fixed by a screw nut J? 
within the box. In the other arrangement the ends of the pipes b 
are quite plain, and are passed through corresponding holes in the side 
of the box, in which screw studs or pins 43 are fixed; india-rubber 
Tings or other elastic washers are then placed over the ends of the 
pipes, and the plate or plates 44, having holes corresponding with the 
position of the series of pipes 6, and screw studs 03, is placed over 
the whole, and screwed up tight by screw nuts 4°, so as to compress 
the elastic rings or washers between the plate * and the inner side 
of the box 4', thus forming a perfectly tight joint; 4° is the ccver 
of the box, which is fixed by screws, as shown, and it will thus 
be seen that the pipes 6 can be readily got at to be cleaned or 
repaired when required. The boxes}! are fixed to the frame c 
by the arms 07, and in the arrangement shown the series of 
pipes b are supported about the middle, or at other parts of their 
length by the open metal or other frame Us (two forms of 
which are shown separately at Figs. 6 and 7), fixed by arms to 
the frame c. The frame c has hinges or joints c'!, which rest on 
bearings at a?, a’, fixed on the vessel a, and the frame c is capable of 
teing raised by pulleys or otherwise into the position shown by tne 
dotted lines in Fig. 3, so as to lift the series of pipes 6 out of the 
troughs a', a}, for the purpose of cleaning the apparatus when re- 
quired. ‘I'he hinges or joints c!, and bearings a? are so formed that 
the frame c, together with the pipes b and boxes b', can, if desired, 
be moved to and fro in the troughs a', a', and thus bring 


the cooling medium into more active contact with the liquid to be ! 


cooled. For this purpose the hinges or joints c! are furnished 
With small wheels or rollers, which rest on the bearings a?, a?, 
a may, if preferred, be formed with slotted openings, as 
Le hy I ig. 3x. Motion is given to the frame ¢ by attaching 
ag ink ¢? to the lever or rod c3, which may be actuated so as 
© impart a to-and-fro motion to the frame ¢ by a crank or 
eccentric worked by steam power, or in any other convenient 
manner. The to-and-fro motion given to the frame ¢ and pipes 6 


may be advantageously applied to cleansing the exterior of the 
Espes by moving them quickly to and fro in the vessel a, which is 
en filied with water for that purpose. 
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THE SUBTERRANEAN RAILWAY. 
(From the Times.) 


ne time by which it was hoped to open the first length of this 
important branch of metropolitan communication for traffic from the 
Victoria terminus to Paddington has already been overpassed by 
severa! weeks, and yet a further postponement is anticipated to the 
end of September or beginning of October. The first estimated 
date of completion was undoubtedly premature, and due to the no 
uncommon cause of contractors being over-sanguine as to the time 
required to finish their labour. Apparently the line could not, 
under the most favourable circumstances, have been opened before 
this month at soonest, and why it cannot be ready then is due indi- 
rectly to the unexpected “ caving in” of Fleet ditch, the largest, 
foulest, and worst built of all our London sewers. We say that the 
delay is due indirectly to this cause, for the amount of mischief 
which the bursting of the sewer was alleged to have inflicted on the 
railroad has been somewhat exaggerated. The whole amount of 
damage it caused to the line consisted in undermining 120ft. of the 
retaining wall near the Victoria station, and this can be replaced at 
a cost of less than £700. The delay has arisen, in the first place, 
from the company being unable to resume their, works until the 
Fleet ditch was diverted into a new channel, which had to be cut, 
and its sides secured with powerful shores, and, secondly, because | 
the company wished things to remain in statu quo till the eminent | 
engineers they called in had finished their inspection, with a view | 
of deciding the rather difficult question of whether the sewer had 
collapsed from gradual decay and bad construction, or had been 
accelerated to its fate by the vicinity of the railway works. 

In the construction of such a peculiar tunnel as the subterranean 
railway, running under the very heart of the metropolis, of course 
every yard had its own peculiar difficulties. The whole length 
now completed is about 3} miles. From west to east the average 
slope downwards of the entire line is 1 in 100ft., but after entering 
the City it again rises, though there is no steeper gradient through- 
out than that we have mentioned. ‘The sharpest curve is of 200 
yards radius. There are not more than 1,200 yards of straight line 
in the whole length, and the rails are sometimes at a depth beneath 
the earth of not less than 54ft. Such a line, of course, passes 
through almost all the kinds of subsoil to be found in London— 
gravel, clay, rubbish, and sand—and each soil required certain adap- | 
tations in the strength of the tunnel that penetrated it. The span | 
of the arch of the tunnel is 2s}ft., its form is generally elliptical, | 
and its height 17ft. ‘This is the general style of the structure where 
there are no peculiar difficulties to surmount. _Parts of this kind 
have six rings of brickwork, though railway arches of 7ft. greater 
span are never built with more than five. In other places, however, 
where there is great superincumbent pressure to resist, the form of 
the arch is altered to give it greater strength, and to take the crown 
to aheight of 19ft. Atmno part are the foundations of the brick- 
work taken less than from 4ift. to 5ft. into the solid ground 
below the rails; and, where the close vicinity of very heavy build- 
ings rendered extra strength necessary, the whole has been driven 
like a shaft, and isa solid ring of massive brickwork above and be- 
low. In fact, in all parts of the structure the most zealous care has 
been taken to insure its being everywhere greatly in excess of the 
strength required, and all the outer sides of the arches have been 
filled in with beds of solid concrete, covered over with asphalte to 
keep all water-tight. The easier portions were constructed 
in 12tf. lengths at the rate of 72ft.a week—quicker than any work 
of the kind has ever been accomplished; but when passing near 
churches or other heavy buildings a regular shaft had, as we have 
said, to be driven by skilled miners in 4ft. lengths, 
and from the great care requisite at these parts the works | 
advanced but slowly. Of course, there were all sorts of | 
other difficulties in the way of sewers, gas pipes, watermains, with 
exceedingly abundant springs of good water breaking out at unex- 
pected and most inconvenient places, and one of the most difficult of 
all the difficulties was caused by Fleet ditch sewer. This, the foulest 
of all those noisome arteries that drain this city of its daily 
filth, could not be interfered with, and it somehow always 
crossed and recrossed the line precisely at those points where 
the works were most difficult, and where it seemed almost 
impossible to take the tunnel under it at all. Where the 
junctions have been effected at King’s-cross it was necessary 
at the point where the switch rails joined to widen the tun- 
nel, and at these parts make it, in fact, open out like the mouth 
of atrumpet. This was the most difficult operation ever attempted 
in either tunnelling or brickwork, but Mr. Fowler bas surmounted 
all the obstacles in a masterly manner. What has made it more 
difficult was that at the most critical part the Fleet ditch sewer 
crossed it right through the crown of the tunnel arch. As 
the sewer could not be moved, the obstacle was met by carrying it 
across, slung, as it were, in a strong cast iron trough, and there it 
now hangs, peering through the brickwork like a colossal main, 
and with all beneath it as dry and sweet-smelling as if Fleet ditch 
were 100 miles away. Again, at another very difficult part—at 
Frederick-street—it actually rests upon the tunnel euclosed beneath, | 








as at King’s-cross, in a similar iron tube. From this point 
it runs almost parallel with the tunnel at varying dis- 
tances, the nearest point of approach being Victoria-street, 
where it has fallen in, and at this point it is only some 
12ft. or 13ft. from the open cutting which is being made 
for the temporary station. Here, at this part, on the 15th 
of last month 30ft. of it suddenly gave in, taking down 
with it the whole piece of superincumbent roadway, to a 
thickness of some 16ft., as cleanly as if it had been care- 
fully cut out. The rubbish, of course, instantly blocked up 
the passage, and the waters kept accumulating until the 
whole sewer was filled to where it crosses the railway tunnel 
at Frederick-street. At this point the sewer was not com- 
pletely cased up and secured in the manner in which it is 
done at King’s-cross. Here for a short time great appre- 
hensions were felt lest the enormous bulk of water so 
confined should burst over and into the tunnel, where it 
would have done an immense amount of mischief. Fortu- 
rs the pressure proved too much for the obstacles 
which were barring its progress where the sewer had 
fallen, and the great stream at last forced a passage, but 
not till it had saturated and sapped away a good deal of 
the 12ft. strip of earth that intervened between the sewer 
and the massive retaining wall of the Victoria-street 
station. The Board of Works had put up shores to support 
the tottering rubbish on each side of where the sewer had 
given in, and had began a cutting to divert its course 
from passing over and into the rubbish. But the mischief 
had gone too far. On the Monday following the accident 
the water had completely soaked through the earth and 
through and under the foundations of the railway walls, 
which began to yield. As these gradually sloped back- 
wards towards the gap in the road the pressure became 
too much for the supporting shores. What followed was 
then a matter of course—120ft. of the massive wall 
slipped very slowly down as the water undermined its 
foundations, the foundations working forward as the 
summit of the wall inclined back, and, as this brought 
an increased pressure on the top of the sewer that was 
still standing, while the support of the earth was washed 
from its side, 120ft. more of the Fleet ditch collapsed as 
the wall leant on it. Of course the force of water in the 
sewer was unable to push away the mass of earth and 
bricks that now choked it, and the waters again accumu- 
lated in it up to the Frederick-street junction. Jut, in 
the interval that had elapsed since the first break in, Mr. 
Fowler had averted the danger that menaced from this 
point in case of the sewer again filling, and all was per- 
fectly [secure. The sewer, therefore, must have filled 
almost to its very source till it again acquired strength to 
foree its way over the rubbish into the excavation for the 
railway station. As soon as the water had filled this it*found 
its way into the railway tunnel itself, up which it pencirated 
for some 800 yards, diminishing in depth as the incline of the 
railway rose, and being nowhere deeper than at its mouth, where it 
was 5ift. As soon as the channel of the sewer was diverted 
above the breakage, and brought by a deep channel along Vie- 
toria-street to a point below the fracture, the filthy inundation 


ceased; the water was at once pumped out of the tunnel, to 
| which it had done no manner of injury, and the sub- 
terranean railway left as perfect as before the accident, 


with the exception of the overthrown 120ft. of wall, which, as we 
have said, £700 will replace as before. The examination of the 
sewer since the accident shows that in that portion at least which 
passes along Victoria-street the brickwork is of the flimsiest and most 
worthless kind. ‘Though the tunnel of the sewer is Lift. Gin. wide, 
the brickwork is only 15in. thick, scarcely enough to enable it to 
bear the earth above it. Even éft. sewers are now sometimes made 
with five rows of bricks, but this of 10ft. has only three. The 
wonder is, considering the loose soil through which it runs at this 
yart, how it has stood so lang as it has done, The whole sewer, 
Lonaven, has been known for some time past to be scarcely equal to 
the work it has had to do, and in the general plan for the 
main drainage it is intended to relieve it of some of its over- 
flow water by making a junction from it into the great Middle 
Level Sewer some distance above Victoria-street. it will 
be no slight relief when the whole of the great main drainage 
scheme is completed. Readers who wish to have a good notion of 
the deliberate manner in which we have been poisoning our atmo 
sphere and our river for years should go now to Victoria-street to 
the open cutting through which Fleet ditch has been diverted, and 
watch the rush and volume of its black foctid waves pouring down 
thousands of gallons per second to the Thames. The smell along 
the course of this torrent of filth is almost enough to breed a 
pestilence in the neighbourhood. Sanitary precautions, however, 
have not been entirely overlooked, as the visitor who passes up the 
filthy stream will see at the head of the opening, where & man is 
engaged in dribbling chloride of lime into the chasm, at the rato of 
about halfa pint of the disinfectant to 10,000 gallons of the poisonous 
fluid. How wortbless are his labours the stench from the sewer 
sufficiently proclaims. 

The opening of the underground railway has, no doubt, been 
delayed by this accident to the Fleet ditch—not as regards the main 
line, which is still as perfect as the day it was finished—but as re- 
gards the completion of the temporary station in Victoria-street. 
Engines can and do now traverse the whole length from Parring- 
don-street to Paddington, but the intermediate stations are not yet 
ready for the reception of the passenger traflic. The main station 
at King’s-cross is as large, as lofty, and as well lighted through its 
glass and iron roofs as any of the great metropolitan termini, while 
the arrangements for the arrival and departure of the incoming and 
outgoing traffic are as perfect as modern railway experience can 
make them. The present powers of the company only allow them 
to carry their line from Paddington to Finsbury-circus, a distance of 
nearly five miles, of which the first great length from Paddington to 
Farringdon-street is completed, with working junctions to the 
Great Western ard Northern Railways. The tunnel commences at the 
Paddington terminus, and continues in an almost direct line from the 
New-road, passing beneath the Edg ware-road at rightang 
secting in the same manner Lisson-grove-road and U pper, : 
skirting along beneath and just outside the southern extremity of 
Regent's Park. ‘Thence it passes under the houses at the eastern 
extremity of Park-crescent, bencath 'Tottenbam-court-road, into the 
New-road, and, passing close up Kuston-square, turns at King’s-cross 
to effect a junction with the up and down lines of the Great North- 
ern Railway. From King's-cross a great part of the line is an open 
cutting, except for a length about 600 yards beneath Bagniy ge- 
wells-road and Coppice-row, where again a tunnel intervenes. 
From this to the Victoria-street station it is neariy all a fair open 
cutting, and up to this point the line is ready. From the Victoria- 
street station, on the dirty waste ground beyond Holborn 
which is still dignified with the name of Victoria-street, the line is 
soon to have two branches, one, intersecting Holborn-hill, or rather 
Skinner-street, and continuing its course due south under the site 
of the old Fleet Prison, to effect a junction with the Chatham and 
Dover line, which is to cross the Thames at Blackfriars. The other 
and more important branch—in fact, the main line—is to be con- 
tinued under the ground north of Smithfield and south of Charter- 
house-square, and will pass beneath Barbican into Finsbury-circus 
At this terminus it is intended, for the present, at least, to stop 
though we hope that, as the advantages which this mode of commu- 
nication will afford, and the relief which it must give to the over- 
crowded traffic of our streets become more generally known 
and appreciated, the shareholders will find their account in 
extending their branches to the chief suburban districts of the 
metropolis. Along the whole of this length all the stations will be 
open-air stations except two—that in Gower-street and that in the 
Edgware-road. Both these are underground, but Mr. Fowler has 
given them almost as much daylight as if they stood in the cir by 
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makivg circular apertures in the sides of the tunnel which commu- | 
nicate with the forecourts of the gardens in the road, where the 
openings are covered in with ground glass. The light which 
comes through these is collected and concentrated by the apertures 
being lined with glazed tiles, which throw the rays direct upon the 
arrival and departure platforms; so that, in fact, these underground 
stations are almost as well lit as the others. As soon as possible 
after the opening of this flrst length it is intended to proceed with 
the main line to Finsbury. The cost of the whole undertaking is 
estimated at about £1,100,000. Had it been taken on a viaduct 
about the streets it would have cost nearly four times this amount. 
Whether or not it will be remunerative has yet to be seen, and on 
this point we express no ovinion. But, paying or not paying, it 
must be of the greatest convenience to the public, not only ot the 
metropolis but throughout the kingdom, as by its junctions with 
the lines south of the Thames it will enable passengers to book 
through, without changing, from Edinburgh to Southampton or 
Dover, and vice versé: and we all know what an amount of 
annoyance and delay is thus saved. It must also tend much to 
relieve our overcrowded streets, which are now absolutely congested 
with traffic, 











THE RIGHT OF WATER POWER IN STREAMS. 

A case was this week tried at Maidstone, that of Lord Norbury 
v. Kitchin, which has an important bearing on the right of water 
power in streams. 

The plaintiff complained that he was entitled to the flow of a 
watercourse, and that the defendant had diverted, stopped, and fouled 
it. The defendant not only denied the alleged acts of wrong, but 
denicd that the plaintiff was entitled to the flow of the stream, and 
also set upin himself rights to use the water for agricultural, culinary, 
domestic, aud other necessary purposes, and likewise to divert It, 
and to cleanse and seour it, and justified the acts complained of 
under these rights. 

Mr. Bovill, Q.C., Mr. Lush, Q.C., and Mr. Ionyman were for 
the plaintiff; Mr. Serjeant Shee, Mr. J. P. Murphy, and Mr, J.C. 
Matthews were for the defendant. 

Soine of the jury had before the trial a view of the locality, The 
stream in question is a natural stream, which rises from springs on 
a farm of the defendant's called Piper’s-farm, adjoining Hills-park, 
the seat of Lord Norbury, near Westerham, in Kent. From the farm 
it flows down into the park through a pond on the famn, called 
Cutmill-pond. Tere the defendant, in 1858, lad erected water- 
Wheels and machinery, the effect of which is to pump up the water in 
the pord about 150ft. above its level, and then divert it by a pipe into 
asupply tani, and thenes to an artificial pond or lake en an- 
other property of the defeudant’s called Dunsdale, also adjoining 
the park. Prom Cutmill-pond the natural stream ran through 
the purk to and through several ornamental ponds or lakes therein 
and to the carl’s mansion, and the effect of the defendant's works, 


had been, as was alleged, to lessen the flow of water thereto. Be- 















tween the park wud the Duusdale property there is a ridge of land 
about 160ft. above the level of Cuuuill-pond, so that but for artificial 


works the water could not be brought to Dunsdale. She wheel was 
mill- pond and the park, just inside the defendant's farm, 


etween 1 





80 as to intere the rewinas it ran from the pond into the park. 
The wheel was 16ft. in diameter, and it was constructed with 
buckets. juto which the water fell, It was a common water wheel, 


and the wat the pond upon it. The wheel worked two 
pumps, Whieh raised the water,and it was then taken through pipes 
to the reservoir or supply tank on the defendant's property. ‘The 
tank was Looft. above the level of the pond, aud it contained 
13,00) gallons. From that the water was taken in pipes down to 
the defendant's house, 

A suit in Chaneery had arisen between the parties, but the Court 
had given the plaintiff permission to bring an action at law to deter- 
mine the legal right. 

Mr. Bovill, in stating the case for the plaintiff, cited “ Gale on 
Rasemeuts,” to show that it was not necessary to sustain such an 
action to prove that the plaintiff had turned the stream toany useful 
purpose, provided the defendant had sensibly lessened the natural 
flow of the water without any right to do so. 

The evidence on the part of the plaintiff lad commenced, when 

The learned Daron observed that he thought it was pre-eminently 
aease for an arrangement. The defendant had a right to the water 
to some extent, and it was entirely a question of degree which 
surely could be adjusted by some sensible arbitrator. : 

Mr. Bovill submitted that the defendant had no right to take away 
the water for another property altogether. . 

Mr. Baron Martin did not see that this would make a difference, 
supposing the plaintifi’s supply not sensibly diminished, but he did 
not propose then to discuss the law on the subject. He thought the 
matter Was one rather for arrangement than litigation. The 
defendant had no right sensibly or materially to diminish the supply 
of the water to the plaintiff's property. It was impossible to lay 
down exact limits, but they could easily be adjusted. 

Mr. Serjeant Shee said the quantity of water taken made no 
material difference to the plaintiff. 

Mr. Bovill declared it to be otherwise, and the evidence would 
show it. 

The plaintiff's evidence then proceeded, and the effect of it was 
that the supply of the water to the park had been greatly lessened and 
deteriorated ; sometimes the supply was wholly stopped by the 
action of the wheel. The stream runs into the river Darent and 
the “ water bailiff” employed by the millowners on that river was 
called to prove a diminution in the quantity of the water poured 
into the river from the stream since the works in question. The 
whee! raised and diverted about 10 gallons a minute, or 600 gallons 
an hour. But it appeared that he had never reported it to the 
millowners since January, 1859. After the procf of the case on the 
part of the plaintiff, which lasted until the afternoon had far 
advanced, 

Mr. Serjeant Shee opened the case for the defendant, which in 
substance was that already stated by the learned judge, that he had 
a right to take away a reasonable portion of the water, so that he 
did not sensibly or materially diminish the quantity of water 
available for Lord Norbury. And he denied that he had done so, at 
all events permanently, although in the course of the erection of the 
works, &e., or in cleaning the pond, &c., there might have been a 
temporary diminution of the supply or a temporary obstruction of 
the flow. The learned serjeant stated that his client had been 
anxious to avoid any unnecessary interference with Lord Norbury’s 
rights and had made many offers of arrangement. The real question in 
controversy between the parties had, in truth, been whether the de- 
fendant had a right to take any portion of the stream away over the 
hill to his property of Dunsdale, and the claim set up on the part of the 
plaintiff was that the stream was his, and that the defendant had no 
right to take any of it. Such a claim could scarcely be sustainable ; 
and if it came to a question of limit or extent, the jury would be 
satisfied on the evidence that the quantity taken by the defendant 
was fair and reasonable, and had not unduly decreased Lord Nor- 
bury’s supply. The truth was, without any wish to be uncivil to 
Lord Norbury, there was something of the dog-in-the-manger spirit 
in his conduct on the subject, for he objected to the defendant 
taking water which he did not use and could not want himself. 

he case for the defendant, in regard to the evidence, was, that 
the works took up on an average only 6,000 gallons a day—or 1-40th 
part of the whole bulk of water which ran into Cutmill-pond. The 
highest quantity of the entire flow was 332,000 gallons a day; 
aud 9,000 gallons were taken up by the pumps ; that is, about 1-36th 
part of the whole. And the evidence for the defence was that this 
Was & proportion of the water which, though a preciable, was 
ot material ; and that the millowners on the Darent Tea not deemed 
2 to be so. 
Pn proof of the defendant's case occupied until a late hour in the 
ernoon. 


At about five o'clock the jury intimated that they thought the evi- 


























dence had gone far enough, as there now appeared nothing new in it. 


The learned Baron said he quite concurred with them. There 
did not seem, in truth, to be much in dispute between the parties as 
to matter of fact. 

T'wo or three witnesses more, however, were called to show that 
no more interference than necessary with the stream had taken 
place. It appeared, however, that the defendant had diverted part 
of the water into an ornamental lake or pond in his property at Duns- 
dale. 

Mr. Serjeant Shee then summed up the case for the defendant, 
and repeated that the action was founded on an entire misapprehen- 
sion, viz., that if any portion of the water was diverted there was a 
right of action, whereas, as there had been no real or substantial 
interference with the plantiff’s right, the action would not lie. The 
mere diversion of the water was no cause of action at all, if it was 
not an unreasonable extent, or to a substantial or sensible degree an 
interference with the plaintiff's right. : : 

Mr. Baron Martin referred to the judgment of the Privy Council 
in the case of “Minor v. Gilmore” (12 Moore’s Privy Council 
Cases), where the law was laid down:—“ By the general law ap- 
plicable to running streams, every agrarian proprietor has a right to 
what may be called the ordinary use of the water flowing past his 
land. For instance, to the reasonable use of the water for his 
domestic purposes ; and this without regard to the effect, in the way 
of any deficiency, on proprietors lower down the stream; and 
further, he has a right to use it for any purpose or an extra- 
ordinary use, provided he does not interfere with the rights of 
other proprietors above or below. Subject to this condition he may 
dam up the stream for the purpose of a mill, or divert it for the 
purpose of irrigation, but he has no right to interrupt the regular 
tlow of the stream, if he thereby interferes with the lawful use of 
the water by other proprietors and inflicts upon them a sensible 
injury.” ‘That was the law on the subject. i 

Mr. Serjeant Shee said he quite adopted it; and his case upon the 
part of the defendant was, that he had not interfered with the lawful 
use of the water by the plaintiff or inflicted upon him any sensible 
injury. wee 

Mr. Bovill made an able reply on the part of the plaintiff, con- 
tending that the quantity taken was substantial and appreciable ; 
and that this was a “ sensible injury ” to him; for the plaintiff was 
entitled to the flow of the water in its natural course. It was absurd 
tu say that when 15,000 gallons were taken out of the stream there 
could be the same quantity in it. 

The learned Baron, in summing up the case, said it was one of a 
class which showed the great importance of persons acting ina 
ghbourlike spirit. his was an action relative to a very smail 
stream of water, in which a great expeuse had been incurred, which 
might have been avoided had the parties so acted in a neighbourly 
way towards each other. ‘he right to a natural stream was very 
like the right to the air. It was as free as the air. So Jong as the 
stream ran through a man’s land it was in a sense his. The law 
was laid down in the judgment of the Privy Council which he had 
read. Now, in that judgment it was not said that the owner of the 
land through which the water ran had only a right to take away an 
inappreciable quantity of the water, but any quantity, subject only 
to the condition that he did not inflict any sensible injury on other 
proprietors or interfere with the lawful use of the water by 
them. The real complaint here was the diversion of a part of the 
water; its occasional damming up was not of much consequence to 
the plaintiff, who put the water to no practical use. ‘The real com- 
plaint was that a portion of the wi and, as to 
that, the la 
the quantity of water taken was reasonable must in a degree depend 
upon the cutire quantity of water in the stream, and it was for the 
jury to consider whether the defendant took an unreasonable 
quantity of the water. ‘The total volume of the stream was about 
330,000 gallons a-day aud the defendant took 6,000 or 9,000 gallons 
a-day ; and left all the rest to flow down to his neighbour, Lord 
Norbury. The defendant had no right to take more by means of 
his wheels aud waterworks than he would have a right to take 
otherwise ; but he had a right to take as much as he wanted so that 
it Was not an unreasonable quantity with reference to his neighbours’ 
rights. On that question the jury must form a judgment, as reason- 
able andsensible men. As regarded the manner of taking it, un- 
doubtedly the defendant must take it in a reasouable way. It was 
seldom that such questions arose in this part of the country, where 
water power was not of so much value. It was otherwise in the 
North, where by reason of the value of the water for manufacturing 
purposes, such questions were often litigated. There was no evidence 














ready laid down applied. ‘The question as to whether 











| here that the plaintiff had really suffered in his supply of water, ex- 


cept on one or two occasions, of a mere temporary inconvenience. 
And if what had been done by the defendant had been done 
in a reasonable and proper manner, in the fair and reasonable exer- 
cise of his legal right, then any mere temporary inconvenience 
caused thereby would not be a ground of action. The substantial 
question for the jury was, whether the quantity of water taken was, 
with reference to all the circumstances, reasonable. 

The jury asked whether the defendant had a right to take away 
the water to form an ornamental pond. 

The learned judge said that he had not; but could only take the 
water away for purposes of utility. The question asked by the jury 
was very important, no doubt. 

The jury then retired at six o'clock to consider their verdict, and 
after some time returned with a verdict for the defendant on tha 
main question as to the right of diversion, but a verdict for the 
plaintiff, with one farthing damages, as to the damming up; anda 
similar verdict as to the taking the water for the ornamental pond. 





Tue Warrior.—This vessel has gone out on a sea cruise of con- 
siderable length. 

Putney Brrpar.—A correspondent writing to a morning paper, 
says of the ricketty affair at Putney :—‘ Why in this age of bridges 
such a structure is allowed to remain is inexplicable. It is the terror 
of all who navigate that part of the river, and its tolls are, in the 
case of carriages and horses, 200 per cent. higher than other bridges. 
The river there is but 150 yards across, and yet this bridge has over 
twenty arches,or piers, through only three of which any craft can pass. 
The consequence of this is that below the bridge the river has 
gradually become so shoal that at low tide it can almost be forded, 
and the centre arch only is available for navigation.” 


Oaxs anp Yews.— The most venerable of our trees are, in several 
instances, so old that it is difficult to form an estimate of the time 
which has passed since they were planted. Several oaks felled in 
Sherwood Forest, about a quarter of a century ago, exposed, on 
being sawn up, the date 1212, and the mark or cipher of King John; 
and it bas been calculated that these trees must have been several 
centuries old at the time the marks were made. It is well known 
that the oak which is said to have proved fatal 

“To that red king, who, while of yore 
Through Bolder-wood the chase he led, 
By his loved huntsman’s arro» bled,” 


was standing, not long since, in the New Forest, in Hampshire ; 
they who think this tree insufficient to record a fact of so ancient a 
date should be reminded that Sir Thomas Dick Lauder says, “ Seven 
hundred years make no extraordinary period in the existence of an 
oak: some oaks blown down in Donnington Park were supposed by 
the interior rings to have been nearly 800 years old; and it is sup- 
posed, on good authority, that there still exist in England oaks which 
were in existence at the commencement of the Christian era.” A 
venerable oak stood not long since at Tormond Wood, in Stirling- 
shire, under which, tradition says, William Wallace convened his 
followers. There are vestiges of the ancient Druids in the neigh- 
bourhood of this tree, which was 22ft. in circumference. There is 
another famous Scotch oak called the Wallace Oak, at Elderslie, near 
the place where Wallace was born. There are other oaks in Great 
Britain which are probably more than 1,000 years old. The most 
useful age of this tree for building aud other purposes is from about 
fifty to seventy years.—Builder, 





Leap AND Zinc 1n Watrs.—A prospectus has been issued of the 
Flintshire Lead and Zinc Company, with a capital of £150,000 in 
shares of £10. The object is to purchase and extend certain 
smelting works at Bagilt, in North Wales, and to adopt a patented 
process for tinning lead water-pipes to which a prize has been 
awarded in the International Exhibition. 


Toaps 1N Rocks.—There is much reason to doubt that toads have 
ever been found alive in the hearts of blocks of stone, hermetically 
closed. They may have sometimes crept in through chinks and 
crannies, and have continued alive for a comparatively long period, 
but the many stories told of their discovery in the solid and undis- 
turbed strata of our earth will not bear examination. To a geologist 
the thing is simply impossible, the toad belonging to one age and 
the rock to another, separated from it by millions of years. The toad, 
for example, of our secondary periods (the labyrinthodons of the 
Crystal Palace restorations) was vastly unlike those of cur degene- 
rate days, and experiments have shown that, so far from being 
able to sustain life for ages, this reptile dies, slowly indeed, but 
surely, in afew months, if immured in the manner referred to.— 
Notes and Queries. 

Irrigation IN Sparn.—A prospectus has been issued of the Penin- 
sular Irrigation Company, with a capital of £300,0U0, in shares of 
£10 each. The object is to construct irrigation works in certain 
parts of Spain, commencing with 22,500 acres, which can be watered 
by a canal from the river Esla, and 22,500 acres which can be 
watered by the river Henares, concessions having been obtained by 
royal decrees, which also fix the periodical charges per acre which 
the company are empowered to make. It is stated that arrangements 
which will yield a minimum revenue of 17} per cent. on the latter 
work have been concluded with the corporate bodies in the district, 
and that similar contracts can be effected as regards the former, 
which would amount to 22 per cent. The direction is respectably 
constituted. 

Tne Sea-sipe.—Do not hastily judge the idler by the sea-side 
he is reposing. But he can work, at the right time. Last week 
he fought the fiercest counsel on circuit. Last week he hushed a 
mob. ‘he day before yesterday he sent in tenders for the con- 
struction of a steam-engine 700,000-horse power, and will have it 
all hammered and riveted within sound of his office. Yesterday he 
extracted the diaphragm of a bricklayer’s labourer before the 
College of Surgeons in one minute and twenty-three seconds. The 
newspaper that gentleman offered him he saw printed this ve r 
morning (he came down by a mid-day train) amid a crowd of 
machines and dextercus compusitors. With sweat of brain he wrote 
the rousing novel over which that lady bends and weeps. He has 
come for a holiday, and falls into the telescopic pebble-gathering 
world with grateful acquiescence.—Once a Week. 

Raitways 1x Buenos Ayres.—A prospectus has been issued of 
the Northern Railway of Buenos Ayres, with a capital of £210,000 
(£150,000 in preference and £60,000 in ordinary shares of £10 each). 
The line is about eighteen miles in length, and passes from Buenos 
Ayres through the country most attractive in the neighbourhood, ina 
direction which is likely to cause it to be the commencement of the 
trunk line ultimately contemplated to the Parana, which, with its 
tributaries, has an uninterrupted navigation of 4,000 miles. The 
Government guarantee 7 per cent. for twenty years on £150,000, 
with certain other privileges in perpetuity, and the shares bearing 
this guarantee are those now offered, the others being retained for 
payments to contractors, concessionaires, &¢., and not being entitled 
at any time to rank for dividend until after the preference holders 
shall have received 7 per cent. A portion of the works has already 
been constructed by the parties who originally obtained the con- 
cession, but the entire undertaking has now been transferred to new 
hands. 

Raiway Procress in Fraxce.—In consequence of the great 
increase of traffic on the old lines of the Southern of France 
system of railways, the administration has been laying down a 
double line of rails on the main route between Bordeaux and Cette. 
It was at first proposed to extend the work over four years, and to 
execute it by degrees, but the urgency of the case called for greater 
vigour, and it is now proposed to lay the second line down with as 
little delay as possible. The management has also determined on 
substituting double-headed rails for those on the Barlow principle, 
which have been used as a part of the lines, and which are deemed, 
on mature consideration, to be inferior to the first-named. This 
latter replacement, which has been pursued for some years, and the 
expense of which has been considerably decreased by very 
advantageous arrangements made on the subject, is expected to be 
completely effected by the end of the current year. The laying of 
thesecoud line between Bordeaux and Cette, the maintenance of the 
various lines opened for traffic, and the construction of the new 
net-work, have necessitated an order for 75,000 tons of rails, to be 
delivered in the course of the current year, together with a corre- 
sponding quantity of the usual accessory materials. These 75,000 
tons of rails have been principally supplied from Belgium; in the 
machinery annexe of the Exhibition the visitor may see a sample 
from the Thy-le-Chateau works, destined for the “ Midi-Franeais. 
— Colliery Guardian. 

THe PRoGRESS OF THE CLEVELAND Tron District.—The extension 
of the iron trade in this district is shown by the following compara- 
tive statement of the shipments of pig iron, taken from “ Browne's 
Export List,” and which, it will be seen, gives the shipments at 
66,796 tons for 1862, against 38,597 tons in 1861; or an increase of 
28,199 tons :— 





1861. 


Middlesbro’. Stockton. The Hartlepools. Total. 
January .. ..toms 2,720 .. 2. 2. “oe co co == os ce oo 2,729 
February .. 0 5) 2,389 oo oo oo “= 00 oe ce 420 oe oe oe 2,809 
March... cc ce 59 8,088 oc be oe “= ce ce oe OOD oe oe o. 4,607 
April 2 00 0 99 45989 oo oe oe 55 oe ce oo 1,771 oe oe oe 5,916 
MUO id as ongg ER os knoe Setlee oe 50 AEE oo. 06, oe AE 
June co 00 9p 29203 ce ce 00 50 oo oe oe 2,867 oe oo oo 10,215 
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1862. 
Middlesbro’. Stockton, The Hartlepools. Total. 
January .. .. toms 7,350 .. 1. oo =e oe oe ce 966 «. oo oe 8,816 


February .. «+ 5, 6,509 0+ 2. oe = oo oe oe 1,473 oo oe oe 7,982 
Mage oc cc ce 59 O8FE 00 cc ce BD vo 00 0 BIBD oe oe oo 1R5RT 
ApTtL oc ce v0 99 3 WO co co 0c 8,080 0. v0 oo 11,985 
May oe 0s 00 99 12,640 0. oe oe 476 0. oe oe 3810 00 0s 0+ 15,086 
JUNE oe oe oe co co ce 1,483 oo oe 2 10,701 











Total .. .. 52887 .. .. 2,017 oe op 
Increase in 1862,. 23,483 .. .. 912 .. o oo co co 23,190 


Tue CommerctaL Sitvation.—Confidence is the great desideratum 
requisite to move the circulation freely through the arteries and 
veins of commerce; and it must be evident to all that it has been 
materially shaken by the violent disruption of the American Union 
and its paralysing effect upon trade and commerce. Great as the 
evil is, it is materially augmented by the very uncertainty which 
from day to day takes possession of public opinion on this side of 
the Atlantic. If we could bring ourselves to believe in a continu- 
ance of the war between North and South, there would soon bea 
revival of trade; it is uncertainty, and that alone, which is the dead 
weight upon us, for commercial houses hesitate to enter on trans- 
actions that are not strictly those of necessity. Here is the evil. 
We do not mean to say that a termination of the war would not re- 
vive commerce ; on the contrary, it would give it an impetus such 
as has not been seen for many a year; but, next to that, an assur- 
ance in the public mind of a continuance of the American difficulties 
would also vastly promote the extension of trade, the extent and 
benefits of which can alone be measured at a later period, when 
the effects of this hesitation are fully developed. It was the 
cheapness of money eighteen years since which stimulated the 
construction of railways, the greatest social and commercial benefit 
of modern times, and who can tell what other great and valuable 
benefits may not be conferred upon this — by the present 
cheapness and abundance of money ?—Liverpool Albion. 
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TELEGRAPH TO INDIA COMPANY. 

Tue first ordinary meeting of this company was held on Friday 
last, at the London Tavern, Sir Macdonald Stephenson in the 
chair. 

The report stated that the portion of the company’s line from 
Alexandria to Jubal Island had been opened on the 7th of March, 
and from that date to the 2nd of July the number of messages was 
2,457, and the proportion of the company’s receipts £1,547, while 
the steady increase in the weekly receipts showed that a revenue of 
about £7,000 per annum might be expected upon this small section. 
The examination of the cable between Aden and Kurrachee showed 
that the outer wires were in many places completely corroded, and 
wherever the cable depended on their support it had broken under 
its own weight, and the evgineers decided on bringing home the 
200 miles of new cable they had taken out for the purpose of repairs, 
and also any portion of the old cable which might have been picked 
up. The costof anew line would be £390,200, by the Red Sea 
route. The Indian Government had determined to continue the 
line from Bagdad by the Persian Gulf to Kurrachee, and had appro- 
priated £230,000 for that purpose ; thus making a competing line to 
that proposed by the company. 

The chairman, in moving the adoption of the report, said that at 
the present moment submarine telegraphs were the most unpopular 
of public commercial questions. A change in the public opinion 
could only be anticipated upon grounds which should so clearly in- 
dicate the causes of past failures, and the moral certainty of their 
not recurring, as to carry conviction to the least sanguine and most 
sceptical. The policy of the decision not to extend money or cable 
in attempting to repair the Eastern or Aden-Kurrachee division, 
would not for one moment be questioned, nor would the arrange- 
ments be disapproved by which a revenue of £7,000 to £8,000 a 
year was being realised upon the small expenditure incurred, which 
involved no further heavy outlay, and which maintained the rights 
and property of the company unimpaired. The causes of the failure 
in all the long submarine telegraphs bad now been ascertained with 
a degree of certainty which would enable those who may be here- 
after engaged on similar works to avoid all risks, and to proceed 
with a confident security which had never heretofore existed. 
The fundamental evil had been shown in all cases to arise from the 
mistaken endeavours to construct and lay the cable too cheaply— 
the strength had been inadequate—and, however its destruction 
might have been expedited by tight laying and other in 
causes, this inherent evil had been the direct and inevitable o 
of every failure. The endeavour originally to economise 
penditure was not only excusable, but in the then imperfect state of 
knowledge on the subject was a course prescribed in the interesis 
of all concerned 












then entertained, the old company had insisted upon an expenditure 


of nearly twice the sum proposed, there would have been no line | 


laid at all, and the experiment and experience would yet have to be 
made and obtained. Among the instances of heavy cables which 
had been successfully laid and worked for years might be mentioned 
the Portpatrick to Donaghadee and to Winitehead, Orfordness to the 
Hague, Spain to the Balearic Islands, the Isle of Man to St. Bees 
Head, none less than 34 tous to the mile, and some 9} tons and up- 
wards. The success attending the heavy cables of from 5} tons 
and upwards, as compared with the light cables—such as that laid in 
the lied Sea, of about one ton only to the mile—was of itself so con- 
clusive, from the numerous cases and the length of time which hed 
verified those tests, that it had removed from the minds of all practical 
menany doubt which had previously existed, and euabled the engineers 
of the company to speak with unqualified assurance of being now 





able to lay and maintain a suitable cable along the entire line to | 


India. The Red Sea route was originally undertaken from the ad- 
mitted imperative necessity that this country should not be de- 
prived of the means of prompt communication with India and 
Australia, nor indebted exclusively for the earliest China intelligence 
to the Russian land lines, and from the difficulties which were then 
apprehended as to the line through Asia Minor, coupled with the 
opinion that under any circumstances the country should possess 
an alternative line in case of accident or other contingency, and to 
avoid the possible and serious risk of a sudden interruption, per- 
haps at a most critical period. The construction by the Ottoman 
Government of a line to Bagdad, and the commencement made 
at Kurrachee by the Government of India, who had appropriated a 
sum of £230,000 to the purpose, rendered it advisable to the gene- 
ral interests to await the decision of the Government on this sub- 
ject, before recommending the shareholders to proceed further with 
the Red Sea route. That the true policy of the Government, in 
its own interests, and in those of the public, would be that both 
lines should be in the hands of the same agency there could not 
be a doubt. The shareholders had fulfilled the engagements under- 
taken by the directors on their behalf with the Government; they 
had sent out engineers and cable, and used their best endeavours to 
repair the line; they found it not repairable, and the new cable 
was returned to be realised or utilised. The Jubal section in the 


meantime realised about £7,000 a year. If the shareholders no longer | 


felt any interest in the undertaking, and wished to abandon it, they 
need only dispose of their new cable and other property of their Ju- 
bal working section, and of as much of the old cable as they reco- 
vered, and, dividing the proceeds, leave it to others tocomplete what 
they had so spiritedly begun. He believed that they would receive 
all, or at least the greatest part, of the money back. But, on the 
other hand, if the Government trusted the entire system of telegraph 
with the East to this company, its future would be almost without a 
parallel ; and itspolicy should then be to complete, with all despatch, 
the Bagdad-Kurrachee line; to pick up and realise as much of the 
old cable as could be raised, by contact or otherwise, at a price to 
be remunerative ; to proceed with the line from Suez to Aden with 
a substantial and permanent cable, under a new arrangement with 
her Majesty's Government, and so soon as the new soundings were 
taken to finish the Aden-Kurrachee division in the same manner. 
There was as much business as would keep both lines in full and 
profitable work; and it should be the great object of the company to 
reduce the charges for messages to such a low sum as should place 
the telegraph within the reach of all classes. Uniform low rates 
from any part of Europe to any part of India, China, and Australia 
should be established in concert with the existing land telegraph 
companies on the Continent and at home. The directors had given 
their unpaid services to this great object with a persever- 






ance and determination which only needed to be continued to secure | 


the end in view. He looked confidently forward to being enabled 
to establish conclusively the causes of past failures, to demonstrate 
the certainty of future success, to show that if successful the financial 
results must be very large, and to re-establish upon sound grounds 
of reason, argument, and experience that confidence which had been 


With so great reason temporarily suspended in regard to submarine | 


telegraphs. 

Mr. W. Dent seconded the motion. 

Mr. Seabank said he thought it would strengthen the hands of the 
board if the shareholders would pass a resolution expressing confi- 
dence in the directors, and requesting them not to extend the works, 
or do any other matter involving the expenditure of capital, without 
the consent of the shareholders. 

Mr. Brookes seconded the motion. 

The chairman explained that the proposed motion was not re- 


quired because the directors had alre ady specified in the re port the | 


course they intended to pursue. He, in his private capacity, had 
asked the Indian Government what course they intended to adopt, 
and the board, in its capacity of representing the company, had ap- 
plied to her Majesty's Government for information as to what should 
be done, and when they received the reply a meeting would be con- 
Vened to consider any proposition the directors might have to sub- 
mit. The expenditure of the company had virtually ceased, they had 
a land telegraph from Alexandria to Suez, and a submerged one from 
Suez to Jubal in the Red Sea. This had produced receipts at the rate 
of £7,000 a year, and any expenses incurred in respect of it would be 
paid out of those receipts. 





The distances were great, the cost under any | 
circumstances considerable, and if, with the expectations of success | 





| of sufficient 





Mr. Dent also showed that the object of the directors was entirely 
in unison with the feelings of the meeting. 

Mr. Seabank, with the permission of the meeting, withdrew his 
amendment, and the report was unanimously adopted. 

The retiring directors were re-elected. Two auditors were ap- 
pointed, with an allowance of £26 5s. per annum each, and a vote of 
thanks to the chairman and directors concluded the proceedings. 








THE ROYAL SOVEREIGN. 


Tue Royal Sovereign, at Portsmouth, has only at present some 
thirty hands, mechanics and labourers, employed upon her in her con- 
version to a shield ship, and the majority of these are engaged in 
completing her new stern. All other work, with one exception, is 
in a state of suspension. This state of things clearly indicates that 
the authorities have as yet arrived at no decision as to the exact 
course to be adopted to give the ship the efficiency she will be sup- 
posed and ought to possess as a shield ship, and which she would 
doubtless have had, had it been possible for the Admiralty and 
Captain Coles from the first to have worked harmoniously together. 
In the conversion of one of the largest of our ships, constructed to 
carry broadside guns, to a vessel on an entirely novel principle and 
carrying guns only amidships, it certainly seems but reasonable to 
suppose that the position of the guns and their line of fire from the 
shields of the converted ship should have been fully taken into con- 
sideration before the drawings for the ship’s conversion were issued. 
This, however, is just what has not been done. The Admiralty, in 
their very pardonable eagerness to give Captain Coles a fitting ship 
for his first essay, unfortunately kept the details of her conversion 
in their own hands. They restricted Captain Coles to preparing the 
necessary drawings for her towers and shields, and, selecting one of 
the latest constructed and finest of our three-deckers, placed her in 
the hands of the master shipwright’s department at Portsmouth, to 
razee as quickly as possible, according to furnished drawings. The 
work was done in a wonderfully short time, and the progress of con- 
version was carried so far that the ship had received her armour- 
plates on her sides and the towers on her deck, when the awkward 
discovery was made that, in lieu of a vessel that should possess 
extraordinary offensive and defensive powers, we have something 
in the shape of a huge mooring lighter, the offensive and defensive 
powers of which, if completed as a shield ship in its present form, 
would be very limited indeed. ‘To remedy this error as far as is 
possible, it is now proposed to raise the deck at the crown of the 


| tower over the engine room to a height of 2ft. 6in, above the pre- 


sent deck, sloping the beams to the ship’s side to 18in. above the ends 
of the present beams, and thus giving the guns about four degrees of 
depression amidships. Forward and aft the position of the guns 
for delivering a fire ahead or astern would be greatly improved, but 
the line of fire at its contact with the water would still be, of course, 
at some considerable distance from the ship. This elevation of the 
deck in the centre and slope outwards taper off to the level of the 
present deck forward and aft from amidships. They thus reduce 
the sheer of the deck to a straight line. Where the wooden beams 


of the ship have been taken out for the reception of the towers, the | . . é 
| water in the boiler, by the usual process, and so preparing an explo- 


iron beams, which will extend from the towers to the ship's sides, 
will be fixed in the proposed raised position, giving an increased 
height between decks, extending the air space, and improving the 
ventilation below. ‘The wooden beams, which do not require 
removing to allow for the fixing of the towers, will not be disturbed 
from their original position, but will be filled up over all with 
timber, to bring them on a level with the iron beams, and te com- 
plete the formation of the raised and sloping deck. ‘The whole of 
the beams, iron and wood, will be covered with Gin. planking and 
lin. iron plate. The pilot-house will be erected in front of the 
funnel. The muzzles of the guns in the shields will be about 20ft. 
from the ship's side, the latter being 7ft. above the water line. 
Drawing a line from the muzzle of the guns, when at their 
greatest postible depression, to the point at which their shot 
would strike the hull of a ship’s launch or gunboat on the water, 
it is evident that there must always be a considerable space 
round the Royal Sovereign where a large number of such craft could 
lie out of all danger from the guns of the shield ship. At the same 
time, they could pound her sides with solid 68-pound shot, throw 
men on her decks, wedge up her towers, and drop shells or other 
explosive substances inte them, and thus force her to a speedy 
surrender. ‘These serious objections to the Royal Sovereign as a 
shield ship arise entirely from her inability to depress her guns, 
owing to the manner in which she had been razeed, together with 
her width, one of the great requirements of the shield principle 


| being that the ship, to carry plates, must be long, of narrow beam, 


and yet with sufficient flatness of floor to enable her to carry the 
great weight of the towers and their shields in addition to her guns. 
The Royal Sovereign is unfortunately of great beam, has a rising 
floor, and will draw so much water that the only effectual means for 
rendering her a really efficient ship—to give her angulated armoured 
sides—cannot under present circumstances be adopted. It has been 
suggested that her flotation might be considerably increased, and 
her draught of water thereby lessened, by giving her a false bottom 
on Mr. Keed’s plan, its greatest extent being at the midship section, 
and falling in at each end of the ship. By this means the ship's 
upper deck might be placed at a greater angle, and partially covered 
with armour plates, which it would certainly require under such 
circumstances. ‘The crossed diagonal planking, on which will be 
hung the armour plates of the ship’s sides, extends only as far as the 
plates are themselves below the water line; and here appears to be 
another serious oversight, for had this crossed planking been carried 
down to the vessel's keel it would not only have immensely 
strengthened the ship, but would also have lessened her draught 
of water, and given her the means to carry any additional armour 
required for her upper deck. To say that such ships as the Royal 
Sovereign, low as they will be in the water, require no armour 
covering for the upper deck (when, like the Royal Sovereign, they 
are to carry only guns of the same calibre as an ordinary frigate 


having five times her number) is simply absurd. Such a frigate as | 


the Mersey ranging up alongside the Sovereign would send a broad- 
side down upon the latter's anprotected deck which would go right 
through her and sink her at once. Give the shield ship guns of 
such calibre as no other description of ship could carry, which was 
the intention of the inventor, and then the Mersey would be careful 
how she attempted to range alongside such an antagonist. With 
respect to the number of shields to be carried by the converted ship, 
it has been decided, we think very unwisely, to give the ship five, 
rescinding a previous order to fit her for four of larger diameter. 
Now, as the tive shields will only carry 68-pounders or 110-pounder 
Armstrongs, the shield ship will, in fact, have but 19 guns of the 
same calibre as the 50 guns of the ordinary frigate, and her offensive 
powers will thus be reduéed to a minimum. There can_ be 
no possible reason assigned against fitting the ship with four 
towers and shields, in lieu of the five ineflicient ones, 
diameter to carry eight of the largest calibre 
guns that can be forged. She would then possess a power of gun 
superior to all other classes of ships, for one of the great features of 
Captain Coles’ shie'd tower is that it can, by the peculiar manner 
in which its guns are mounted and the ease with which they can 


be worked, carry guns of extraordinary size and power, such that it | 
would be found impossible to mount and work in the ordinary | 


manner on a ship's deck. It should also be taken into considera- 
tion that the greater the diameter of the towers the nearer the 
muzzles of the guns must be to the ship's sides, and consequently their 
powers of depression would be proportionately increased, which 
would at the same time increase the ship's powers of defence against 
small craft at close quarters. Captain Coles has now been appointed 


to superintend the further conversion of the ship, and it will there- 
fore be the duty of that officer to bring under the notice of the 
Admiralty such suggestions as he may think necessary to render 
the Royal Sovereign thoroughly efficient as a shield ship, prove the 
value of the principles he has so long and earnestly advocated, and 
remove the impression, which has already gained a certain hold in 
the opinions of many conversant with naval matters, that the cutting 








| the state of such boiler. 





down of a ship such as the Royal Sovereign for conversion, on a 
novel, and to all but the inventor an unknown principle, has in- 
volved an enormous and useless expenditure of public money. 
When in sea trim the estimated draught of water of the — 
Sovereign will be 26ft. She will carry her upper deck at the si 
7ft. above the water line, and the muzzles of her guns 9ft. Gin. 





BOILER EXPLOSIONS. 


Mr. Joun Gover, of the Carville Chemical Works, 
Neweastle-on-Tyne, has addressed the following communi- 
cation to one of the local papers :— 

The peculiar and well-marked circumstances connected with the 
lamentable boiler explosion at Newton-on-the-Moor, on Tuesday 
last, is my warrant for asking you to insert the following in your 
paper. 

n 1847-8, Professor Donny, of the University of Ghent, from a 
series of experiments on the cohesion of liquids, came to the follow- 
ing conclusions :— 

Ist. That the constancy of the boiling point of water, under 
ordinary atmospheric pressure, depends upon its containing a con- 
siderable quantity of air. 

2nd. That there is a marked difference between the boiling point 
of water containing air, and of water freed from air. 

3rd. That a small quantity of air dissolved in water is sufficient 
to attenuate greatly the cohesion existing between the molecules of 
the water. 

4th. That when water is freed from air as far as is possible the 
cohesion of the molecules is so increased that a higher temperature 
is necessary to overcome it, and that the boiling point is very con- 
siderably raised. 

During the experiments on which the above laws are based M. 
Donny heated water free from air to 275 deg. Fah. under ordinary 
atmospheric pressure, without any appearance of ebullition, but on 
still continuing the supply of heat, the water flashed into steam 
with the rapidity of gunpowder (or, probably, with a still more 
sudden generation of force), and the usual phenomena due to ig- 
nition of explosive compounds was the result. 

The precise language of M. Donny is “ that if water, deprived of 
air, be exposed to so considerable an increase of temperature as to 
overcome the force of the cohesion of the molecules, the production 
of vapour is so instantaneous and so considerable as to cause an ex- 
plosion.” A se of experiments made in 1846 by MM. 
Descloizeaux and Bunsen on the Geyser springs in Iceland, point to 
the same conclusion as the experiments of M. Donny. 

In applying the above facts to account for boiler explosions it 
should be borne in mind that water may be freed from air by con- 
tinued boiling. We may infer from the experiments of M. Donny 
that a small quantity of air added to airless water heated to 275 deg., 
would cause such water to be converted into steam with an explo- 
sive rapidity. Irom the evidence taken at the inquest held in the 
above case it appears that at least three hours had elapsed previous 
to the admission of fresh water to the exploded boiler, and that the 
fire was kept up in the interval, thus expelling the air from the 








sive compound which only required a slight increase of temperature, 
or the admission of a little fresh water, containing its usual quantity 
of air to “tire” it, or cause it to assume the gaseous form. We 
should here note that the explosion at Newton-on-the-Mooroccurred 
immediately after the admission of fresh water, and, consequently, 
air, to the boiler containing a safe quantity of water. An argument 
against this’ view isthat three hoursis too shortatime torid the waterof 
air, but, before we can give much weight to this objection, we ought 
to know what quantity there was in the boiler which may have been 
exposed to the slow ebullition due to its fire being damped up, and 
also if the water used contained much air to begin with. Was it 
“hard” or “ soft” water taken from a brook or well, and, if from 
the latter, what were the geological strata from which it was 
obtained? Was it water which had been previously heated, and 
was the practice of blowing off the boilers regularly attended to? 
To meet the conditions which might thus be set up in any boiler, 
and other conditions due to water assuming the “ spheroidal” state 
(or that state in which it is repelled from a heated surface), and also 
to insure attention on the part of those having charge of the boilers, 
the writer in 1859 drew out the following rules for the guidance of 
enginemen and stokers then under his charge :— ° 

1. The float on each boiler to be moved at least twice up and down 
every hour, to prevent sticking. 

2. Thesafety-valveandalarum-whistle ofeach boiler to be also tested 
every half-hour; and in the event of their not working in the most 
perfect manner, immediate notice to be given—first, to the foreman 
millwright, and next to the manager of the works personally. 

3. If a boiler is at any time found io be short of water, the fire 
must be immediately thoroughly damped with wet ashes or wet 
small coals, and the fire doors and dampers to be left full open ; after 
which the sludge valve or cock must be opened to about one-third 
of its area, so that all the water may be slowly blown out of the 
boiler. Notice must now be given to the manager of the works of 
On no account must the fire be drawn, 
the steam-valve opened, the feed-water let in, or the safety-valve 


| touched. 


4. In the event of an engine standing more than half an hour, the 
boiler of such engine must be fed with fresh water by hand, at 
least once an hour, even if water has to be blown off from such 
boiler to make room for it. 

5. Any boiler which may have been out of use during a night or 
day shift, or from Saturday night to Monday morning (the fire at 
the same time being damped), must have at least one-fourth of the 
total quantity of the water in such boiler renewed with fresh water, 
and the float, safety-valve, and alarum-whistle moved before the fire 
is set away under such boiler. 

6. After a boiler is cleaned out and the fire put to it, it must be 
heated up until the steam is at full pressure as quickly as possible, 
whether the steam is wanted from it or not. When the steam is up, 
it will of course be treated the same as the other boilers. 

7. After a boiler is cleaned out to the satisfaction of the engine- 
man, such engineman must give notice to the foreman smith to 
inspect the boiler, and on no account must the water be run in, or 
the man-hole door screwed on, without the personal order of the 
foreman smith. The engineman and foreman smith to give ina 
written notice at the laboratory when a boiler under their charge is 
cleaned out, tested, and pronounced safe. 

8. In the event of a sudden leak to any amount occurring from 
any boiler, the steam-valve must first be shut, but the safety-valve 
must not be interfered with ; then the fire of such boiler to be first 
damped with wet ashes, and the fire-bars drawn one by one, the fire 
falling by the drawing of one bar to be cooled with water before 
another bar is drawn. The whole of the water left in the boiler 
must then be run slowly out. 

9. No boiler to go a single day beyond the time allotted for clean- 
ing it, without an order from the manager of the works. 

10. The practice enjoined in these rules not to be alteredin any 
any whatever, without a personal order from the manager of the 
works, 

Rules 3 and 8 seek to provide for a sudden lowering of water in 
the boiler, and consequent heating of the plates, and so inducing the 
formation of “ spheroidal ” water. 

Rules 4, 5, and 6 seek to provide for the conditions that water 
deprived of air by continued boiling may assume, and which are 
detailed in the foregoing. 

I trust that the above rules and observations may lead to 
increased care and watchfulness in those having the care of boilers. 





Tue Water Surrty or Newcastie.—A correspondent of the 
Northern Daily Express complains bitterly of the inadequate and 
impure supply of water in Newcastle. For days ther, he asserts, 
whole districts of the town are completely cut off from any supply 
of water from the water compavy’s mains. What a place fora fire! 
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ALLCHIN’S SUPERHEATING APPARATUS. 
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Tne nature of this invention, by W. L. and William Allchin, of 
Northampton, consists in the following arrangement :—For loco- 
motive or portable boilers a series of tubes is made in a syphon or 
approximatively syphon form, placed within the smoke-box and 
above the flue tubes of the steam boiler, this apparatus to be connec- 
ted to the steam space of the boiler, and also to a pipe through 
which the surperheated steam is conveyed to the cylinders of the 
steam engine. A double chamber or box is also made of a D form, 
with an outer and an inner casing, leaving sufficient space for the 
steam between, and thus the action of the heated gases in the smoke- 
box of boiler is secured, and this box or chamber is connected to the 
steam space of the boiler and to the cylinders of theengine. In con- 
structing stationary boilers, a series of tubes of convenient length is 
connected in a syphon or approximatively syphon form, placed 
within the tlues or tlue tubes of boiler. One or more ends of these 
tubes are also connected to the steam space of boiler, and to a pipe 
or pipes conveying the superheated steam to the cylinders of the 
engine. <A tube or tubes is also used, one within the other, the 
heated gases passing through the inner tube and around the external 
mae of the outer tube or tubes, the space between being occupied 

"y the steam to be superheated. These tubes or pipes are connected 
together at each alternate end, or otherwise, or they may all be con- 
nected together at one end to a pipe or pipes from the steam space 
of boiler, the other end or ends being connected to the steam pipe 
or pipes, so as to convey the superheated steam to the cylinders of 
engine. For marine engines it will only be necessary to modify the 
details of the above arrangements according to the form of the boiler. 

Fig. 1 is a section of a stationary boiler with one form of arrange- 
ment of apparatus for superheating of steam placed in the flue. 
Here I; denotes the steam pipe; A, A, the apparatus with outlet 
pipe C to convey superheated steam to the cylinder. This apparatus 
(A, A,) consists of tubes or pipes, which are constructed by placing 
within each of them an internal pipe of smaller diameter, in such 
manner as to leave space between the said external and internal 
pipe, the ends where necessary being closed, but not so as to destroy 
the free passage way through the interior pipe independently of the 
said space. The space aforesaid receives steam from the pipe B 
which communicates therewith, and not with the interior passage, 
and pastes off the steam by the pipe C, while the heat passes 
through the internal passage way aforesaid. Fig. 2 is a transverse 


section, showing the same arrangements as shown at Fig. 1, the | 


oe 


interior passage being seen at 1*, 2*, and the steam space at X, 
either end being open in the same manner. 

Fig. 3 shows an arrangement of superheating pipes suitable for 
marine and other boilers, Which has the tubes A as aforesaid, and 
Eand F receivers at each end of the superheating pipes, which 
superheating pipes are formed into syphons, or syphon-like pipes 
by means of short curved pipes a, a, a, a, a, a, with internal screws, 
whereby they are screwed on to the pipes A, the ends of which are 
externally threaded to correspond with said internal thread. Fig. 4 
end view of Fig. 3. Fig. 5 longitudinal section of part of a portable 
or locomotive boiler; E, the inlet; A, A, the apparatus; C, the 
outlet. Fig. 6 the transverse section thereof. Fig. 7 shows the ap- 
paratus arranged within the smoke-box of a portable engine. 
end view of the same; A is the pipe to convey the steam to the 
superheater ; 8, another pipe, which, after the steam passes through 
the superheater from the farther side of stop, conveys the super- 
heated steam to the cylinder; C is the exhaust steam pipe from 
cylinder to the chimney or up-take. The stop d aforesaid is a 
division plate across the steam space of the D chamber, to oblige the 
steam to traverse the curve from A to B. 
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WESTWOOD’S HYDRAULIC PRESSES. 

Tus invention, by Joseph Westwood, of the London Yard, Poplar, 
has for its object the construction of hydraulic presses in such a 
manner that the cylinder and ram are capable of being moved to one 
side or the other of the press by means of traversing gear fitted to 
such cylinder. 

FIG. 4. 














For this purpose the cylinder containing the ram is fitted with a 
traversing motion, consisting of a wrought-iron ring, into which 
the bottom end of the cylinder is fixed. ‘The ring has straight sides, 
which work in Y guides, and on the upper side of the ring are 


| formed two bosses, one on each side of the cylinder, such bosses 


having internal screws, through which are passed two wrought- 
iron screws mounted in suitable bearings on each side of the lower 
crosshead of the press. These screws have each a spur wheel at 
one end gearing into a pinion mounted in the centre of the width of 
the lower crosshead, and worked by a winch handle. By this means 
the cylinder and ram are capable of being moved from one side of 





the press to the other on the lower crosshead, as may be required 
but the traversing gear above described may be varied. 

Fig. 1 is an elevation, and Fig. 2 a plan or horizontal view of the 
press with the traversing gear applied thereto. 

A is the top crosshead, supported by four columns B, B. whicls 
are secured in the bottom crosshead C. ‘The upper ends of the 
columns have serew threads formed on them for a considerable 
length, in order to admit of variation and adjustment in the 
of the crosshead A above the press. D is the cylinder containing 
the ram; it consists of an inner cylinder strengthened by external 
rings, and has a loose or movable bottom, and can be moved along: 
the face of the bottom crosshead by means of traversing gear. This 
gear consists of a ring E, into which the bottom of the cylinder I) 






| is fixed, such ring having flat sides, which work in the y guides 


IF, F, and on the upper side of the ring are formed two bosses or 
nuts G, G, through which the screws H, H, pass, such screws being 
worked by the wheels 1, I, from the pinion K, set in motion by the 


| winch handle L. It will thus be evident that by turning the winch 
| handle L, and setting the pinion K in motion in either direction, 


| will have to change trains. 





the wheels I, I, will be turned simultaneously, thereby turning the 
screws H, H, and moving the cylinder D along the bottom cross- 
head C in the direction required. The mode of moving the 
cylinder may, however, be varied. 





A Roman Raitway.—A letter from Rome of the 16th ult. says: —“A 
great danger threatens the Pontifical Government. The railway 
Which is to wnite Rome to Naples is now entirely completed. The 
section from Rome to the Pontitical frontier will be opened in a few 
days. Although this part has been finished since the end of last vear, 
it has required no less than six mouths to induce the Government 
to put the line in operation,a The municipality of Velletri, at once 
surprised and happy, Las just struck a medal to preserve the memory 
of this bounty of the sovereign Pontiff. However, the Pontitical 
Government, not wishing to have any contact with the ‘invaders,’ re- 
quires that the Pontifical employés of the railway from Rome to 
Naples shall not in any case pass the frontier. Even the rolling 
stock is to be special. After having arrived at Ceprano travellers 
There is no junction of the rails on the 
frontier, and it will therefore be necessary to make a bit of the journey 
on foot in order to reach the other train.” 

Inptan MisMANAGEMENT.—-In all parts of the country may be seen 
bridges— broken, cracked, or tumbling down; roads, unfinished, 
almost impassable, and often leading nowhere ; channels half ex- 
eavated and filled with silt; locksonuly partly built, or altered because 
they have been built wrong; and everything else in much the same 
coudition; most of the engineer ofticers—military men destitute of 
all practical knowledge, mere amateurs, in fact—dependent entirely 
upon native foremen for instruction ; and the European oversecrs—- 
common soldiers, corporals, or sergeants--many of them so ignorant 
as hardly to be able to write. A stranger, upon perusing the rules 
laid down for the guidance of officers in the Department of Public 
Works would be apt to imagine that nothing could possibly be better 
organised or better regulated; but let him but make himself 
acquainted with the practical working of the entire body, and he will 
speedily discover such a heap of anomalies as would convince him 
that in no establishment in Great Britain would such absurdities be 
tolerated.—“ An Indian,” in the Builder. 

WeEavinG MACHINERY IN THE Exuipirion.—T he following letter has 
appeared in the 7imes:—‘‘Are you aware that the jury of Class 7a 
have entirely overlooked the machinery employed in the great staple 
of the country—plain cotton weaving ? In no single award,whether 
it be ‘medallic’ or the lofty distinction of ‘honourable mention,’ 
have this jury even noticed this class of machinery. There is no 
kind of machinery so extensively used, and there can be none more 
important. I need not go into statistics to prove this, though it is 
easy todo so. 1 need only refer to a parliamentary return obtained 
by Mr. Baines on the 11th of February last to give the immense 
number of machines, factories, and workpeople then employed in 
this branch of manufacture, and I find there were 399,992 looms, 
2,887 factories, and 166,209 weavers. Improved machinery has 
confessedly been the main cause of the great increase in cotton 
weaving. In the Exhibition there are many exhibitors of this elass 
of machinery, and there is one admirable series complete in every 
detail, and it is the only complete series exhibited. I know this 
class of machinery has had the attention of inventors more than any 
other of late years, and it consequently exemplifies most marvellous 
ingenuity as well as skill in adaptation and workmanship. low is 
it all this is ignored? Are exhibits of toys, lozenges, and jujubes 
more important that they can obtain prize medals, while such as 
these machines are not even noticed by honourable mention ?” 

A Praying Wnett.—We went over the monastery, which was 
just the church of Gorooguntal over again on a larger scale. 
Amongst other things we were shown with great pride a monster 
praying wheel; the cylinder was at least 10ft. in height, and dft. or 
6ft. in diameter, and it was hard work for two priests to turn it. 
These praying cylinders were the great feature of the place, and 
were of all sizes; the smallest were about the size of humming tops, 
and resemble that toy in shape. ‘They are called chos-khor, aud are 
carried in the lamah’s right hand—the handle being the axis on 
which they revolve. They turn at the slightest movement; aud as 
each revolution counts as one prayer, it is easy to carry on an ani- 
mated conversation, and get through any amount of prayers te 
Boodh at the same time. Others, a little larger, were placed in 
shelves along the walls about the height of a man’s waist. The 
pious in passing always give these atwirl. But the most perfect 
specimen of this business-like way of getting over their spiritual 
duties practised by the Boodhists of Ladak, was a little water-milk 
which we noticedashort time after, neara village. The stream 
turned the mill-wheel, which was nothing more or less than a prayer 
cylinder, and revolved unceasingly—as long as the stream flowed on, 
so long would its devotions last. Unlike a “friar of orders grey,” 
apt to fall asleep over his beads, and to shirk the number of aves 
which have been bargained for, this charming little mechanical con- 
trivance never stopped to take breath— never slept—never left off for 
meals ; but prayed continually, and all “ free, gratis, for nothing.” 
He was certainly no fool, whatever else he may have been, who 
invented the praying wheel.—7ravels in Ladak, Yartary, and Kash- 
mir. By Lieut.-Col. Torrens. 

Trarric Recewrs.—'The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 19th of July, on 10,304 
miles, to £607,555, and for the corresponding week of last year, on 
9,961 miles, to £582,335, showing an increase of 343 miles, and of 
£25,220 in the receipts. The gross receipts on the following 14 
railways amounted in the aggregate, on 6,750 miles, to £474,921 ; 
and for the corresponding week of 1861, on 6,585 miles, to £455,258, 
showing an increase of 165 miles, and of £19,663 in the receipts, 
The increase on the Eastern Counties Railway amounted to £3,230 ; 
on the Great Northern to £1,549; on the Great Western to £10,092; 
on the London and North-Western to 8,081; on the London, 
Brighton, and South Coast to £1,554; on the London and South- 
Western to £4,637; on the North British to £205; and on the 
South-Eastern to £1,943—total, £31,391. But from this must be 
deducted £428, the decrease on the Caledonian; £476 cn the Great 
Southern and Western; £4,718 on the Lancashire and Yorkshire; 
£886 on the Manchester, Sheftield, and Lincolushire; £3,124 on the 
Midland; and £2,096 on the North-Eastern, together £11,728, 
leaving the increase, as above, £19.663. ‘The goods and mineral 
traflic on those lines amounted to £198,099, and for the correspond- 
ing week of 1861 to £197,642, showing an increase of £457. The 
receipts for passengers, parcels, &c., amounted to £276,822, against 
£257,616, showing an increase of £19,206. The traffic receipts on 
65 other lines amounted, on 3,562 miles, to £132,634, and tor the 
corresponding week of last year, on 3,376 miles, to £127,077, show- 
ing an increase of 186 miles, and of £5,557 in the receipts. ‘The 
increase in the traffic of the past week as compared with the cor- 
responding period of 1861, arises chiefly from the passenger traftic 
to the International Exhibition. The traffic receipts of the past 
week show an increase of £19,767 as compared with those of the 
preceding week, ending the 12th inst. 
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TO CORRESPONDENTS. 


*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 


. A. (Bothwell).—Your gun would probably burst at the first discharge. 

J. M. T.—Your question is about as definite as “ What is about the size of a 
piece of chalk 7” 

Traction.—We are vnable, just now, to answer the first part of your ques- 
tion, but flu-wheels are not absolutely necessary to double-cylinder traction 
Engines. ‘ i 

Y. Z. The Admiralty reckon 607 5°767t. as a nautical mile, The exact length 
depends on that of the circumference of the globe at the equator, which is 
divided into 21,600 nautical miles, or 360 degrees of 60 miles each. The 
equator has not been measured, however, with such accuracy as to leave the 
length of a nautical mile beyond dispute, Itis set down by some authorities 
as being as iiuch as 6,120/t¢ 

J.N. M.—Jn @ non-condensing, non-expansive engine, 11} cubic feet of steam 
of 20 lb. pressure, or nearly 8 cubic feet of steam of 30 lb. pressure, would be 
required for one indicated horse-power. With expansion and condensation 
less than one-half of these amounts should answer. In speaking of the bulk 
of steam it is usual to regard its total pressure Jrom a vacuum, the pres- 
sures in your case being 35 Ib. and 45 Ib, respectively. 

H. T. 8.—Until vou gave us the actual (indicated) horse-power of your engine, 
or, which would be better, the actual quantity of water evaporated per hour, 
and, furthermore, the number of strokes which your pump makes per 
minute, we could not possibly tell you whether it was large enough or not. 
No pump is large enough which requires to be kept going all the time to 
keep the boiler supplied. We should not suppose you were evaporating more 
than 60 cubic feet of water per hour, and, if your pump makes 40 strokes per 
minute, it ought to throw rather more than 60 cubic feet of water per hour, 
provided only the barrel of the pump Jilled at each stroke. This, however, 
with a 18-ia. plunger and 36in. stroke, it would hardly be likely to do. 

w. B.— Thanks for your sketch. We could not say, without sirst making an 
experiment, what is the ratio of friction as compared with the weight, 
between the weight-cord and the groove at the bottom of the bobbin. It is 
likely, however, to be at least half of the weight, which, we understand, is 
one ounce. Then taking a resistance of half an ounce on the periphery of 
« bobbin lin. in diameter, and making 4,000 revolutions per minute fequal 
to 1,047 lineal feet per minute), each bobbin would absorb aout $3 foot 
pounds of power per minute, and 11,000 bobbins would, therefore, absorb 
LL-horse power, The actual power, we suspect, would be rather over than 
wander this amount, 





DRYING ROOMS. 
(To the Editor of The Engineer.) 

Sir,—I have erected a drying room, the cubic contents of which equal 
16,000ft. ; on the floor is laid 400ft. of 4-in. iron piping, which it is intended 
to heat by steam. Will some of your correspondents inform me the most 
suitable and economical form and size of boiler for this purpose? The 


article I require to dry isa woollen fabric, which is put in wet ; the heat to | 


be maintained 80 dey. 
Holywell, July 30th. 


THOMAS SNEDLEY. 
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COTTON MACHINERY IN THE EXHIBITION. 

In slubbing and roving machinery there has been a great 
inerease since 1851 in the speed at which the spindles are 
driven. Mr. Mason, of Rochdale, now drives his slubbing 
spindles, with 12in. lift, at from 700 to 850 revolutions 
per minute, and those with 10in. lift at from 800 to 1,000 
revolutions. His roving frames with Tin. lift of bobbins 
are run at from 1,200 to 1,560 revolutions of spindle per 
minute. Heretofore the difficulties in the way of high 
speeds have been in the use of relatively imperfect machi- 
nery and in the liability to increase the number of “ broken 
ends.” As for mechanical accuracy it is found that, in 
numberless ways, the workmanship of 1851 has been im- 
proved upon in that of 1862. Details which, to any one 
but a workman, would be exceedingly dry, have’ been 
perfected, and the result is a sensible increase in the rate 
of production, ‘This very improvement has tended to de- 
crease the number of “ brokea ends,” but a certain number 
will always occur even in the best cotton machines and at 
the slowest speeds. These are now provided for, as 
much as possible, by stop motions, fitted to every 
machine, and in Mr, + Mae. slubbing and roving frames 
we notice an ingenious contrivance, known as a separating 
plate, between the feed rollers and flyers. It is well known 
that, in all cotton machines having revolving flyers, the 
fanning motion produces a strong draught of air, a draught 
so strong that, when an “end” breaks, the feed rollers 
still continuing to deliver the slubbing, a long coarse thread 
of the latter is whirled about and swept among the con- 
tiguous “ends,” often breaking half a dozen or more, these 
in turn tending to break others, until, perhaps, all the 
ends on the frame are broken down. Mr. Mason leads the 
slubbing, from the feed rollers to the flyers, through a deep, 
narrow vertical slot in a thin plate, the latter being placed 
at right angles to the course of the slubbing, between the 
feed rollers and the flyers. The edges of this slot are 
made as smooth as possible, so that no strain is thrown 
upon the cotton; but if an “end” breaks, the slubbing 
will drop behind the separating plate, out of the way of the 
draught of air occasioned by the flyers, instead of passing 
through and becoming entangled among the “ends” in 
front. Another improvement which Mr. Mason has intro- 
duced is that of continuing the collar, which is firmly 
fixed to the lifting rail, through the pinion wheel, up the 
inside of the bobbin, nearly to the top, where the bearing 
for the spindle is formed. In order to reduce friction the 
collar is made with a recess inside, so that the spindle only 
fits at each end. The bobbin, at its upper end, runs on 
the spindle as usual, and the collar is made to pass at its 
lower end through a short tube projecting from the top of 
the pinion wheel, and thus friction of the bobbin upon the 
outside of the collar is prevented. The bobbin covers the 
whole of the collar, excluding dust, and thus requiring less 
oil. After the frames have been for some time at work, the 
speed may be, it is said, safely increased a little, instead of, 
as is generally the case, being reduced. 


Mr. Mason’s slubbing frame has 72 spindles with 12in. 
lift, the roving frame having 120 spindles with 7in. lift. 
Besides the novelties we have mentioned, there is a “ dis- 
engaging motion,” as it is called, which is much like the 
backing off motion in a self-acting mule, enabling as it 
does the spindles to make a few turns backwards when the 
“ends” are to be run upon a fresh set of bobbins. An 
improvement is also made in the bearings of the differen- 
tial or jack-motion, and, instead of a single wide belt on 
the cone pulleys, three belts, each one inch in width, are 
employed together. Both slubbing and roving frames 
have self-acting stop motions. Each slubbing spindle pro- 
duces sufficient to supply four roving spindles. 

Messrs. Platt, Brothers, and Co., exhibit a slubbing frame 
with 42 spindles of 10in. lift,an intermediate frame with 60 
spindlesof Qin. lift, and a roving frame of 84 spindles, with 
Tin. lift. All these have three rows of feed rollers, with 
Leigh’s top rollers to the front row, both the top and bottom 
rollers of the middle and back rows being coarsely 
fluted. All have improved stop motions, improved oiling 
apparatus for the spindles, and an improved top flat or 
clearer for the top rollers. All of these machines are of 
admirable finish. The slubbing spindles, we may notice, 
make 450 revolutions per minute, the intermediate spindles 
600, and the roving spindles 850. At the latter speed one 
girl will attend two roving frames of 120 spindles each. 

Messrs. Platt exhibit a throstle of 152 spindles, 2in. lift, 
running at 4,500 to 5,000 revolutions per minute. This 
frame contains the following novelties :—Oiling plates for 
both bottom and top spindle rails the whole length of the 
machine, which can be lifted by racks so as to allow the at- 
tendant to oilthe whole of thespindles without interruption ; 
also in an improved iron creel plate fitted with steel pegs for 





the tin tubes of the roving bobbins to revolve upon, and in an 
arrangement by which yarns of one count may be spun on 


| one side of the machine, whilst those of another count are 
being spun on the opposite side. 
| Mr. Mason’s throstle of 228 spindles, to be run at 6,000 
| revolutions, has a “snarl catcher” within the spindle, and 
| in this contrivance there is a slot to break the thread if the 
| drag is not regular on the bobbin, the result being to 
insure greater evenness of the yarn. The change wheels for 
| different counts can also be very conveniently made. 
| ‘The self-acting mule still continues to be the subject of 
extensive modification. It is now thirty-eight years since 
the turn out of the hand mule spinners ut Staleybridge and 
Ashton-under-Lyne first led the masters to consult Mr. 
Richard Roberts with reference to the invention of a self- 
acting mule. The men were holding meetings every even- 
ing daring the strike, the masters assembling generally every 
Monday evening, and one Tuesday morning a deputation 
headed by Mr. ‘Thomas Ashton came to Messrs. Sharp and 
Roberts’s tosee what Mr. Roberts could do for them. 
After having twice refused to undertake the required 
task he was finally persuaded to set about it, and he 
promised to have a mule completed in four months. He 
began to study the existing hand mule, with which he 
had previously had but little acquaintance, and having 
bought one he was soon enabled to fit it up with self- 
acting gear, and within a few weeks had it ready for use. 
It had 360 spindles, which were driven at 3,000 revolutions 
per minute. But when it had been brought to a reasonable 
degree of perfection the masters intimated that they wished 
to have each but a single one of the new machines, which 
they intended to keep én terrorem over their workmen. 
Here the makers concluded the orders would not be 
worth their while, preferring to hold the invention in 
abeyance, and it was eight or nine years afterwards before 
so many self-acting mules were demanded as to make their 
construction at all remuunerative. 

The great advantage of the self-acting mule is its 
power of stretching the yarn independently of the twist, 
the stretching being certain to take place first wherever 
there are swellings in the yarn. ‘he stretch of the car- 
riage is from lin. to din. more than the distance developed 
by the peripheries of the top rollers during the same time, 
and most—if not all—mules for fine counts have an “ after 
draught,” or an additional stretch after the feed rollers have 
| stopped, of about 2in. More than 1,400 spindles have been 
applied to a single mule ; but, for average counts of yarn, 
not. more than 600 are generally preferred. ‘These are run 
at from 6,000 to 7,000 revolutions per minute, and with a 
63-in. stretch, three stretches are made per minute. 

Messrs. Platt, Brothers, and Co., exhibit a self-acting 
mule of 648 spindles, their distance being 13in. from centre 
to centre. Among the novelties which it presents is that 
of the introduction of a foundation plate under the head- 
stock and iron rails, so as to prevent any injurious results 
from settling in the floors. The cam shaft is driven by 
gearing instead of by friction, thus making a positive mo- 
tion and less noise in making the changes. ‘The rim and 
twist banding is doubled, whereby slacker bands may be 
run with less strain on the bearings, and otherwise, with 
improved results. A new taking-in motion, on the prin- 
ciple of the differential motion used by Mr. Whitworth for 
driving the spindle bars of his slotting machines, is em- 
ployed, and the “ square,” as it is called, or iron framing 
connecting the two halves of the carriage together through 
the headstock, is so made as to afford increased strength 
to the parts connected. 

Messrs, Dobson and Barlow are working a 490-spindle 
mule, spinning yarn of 110 s twist, and making about two 
stretches per minute, with an after draught of 2in. The 
production is but about 81b. daily of this exceedingly fine 
yarn, 490 cops weighing about 16 ]b., and the operation of 
copping taking place only every other day. This mule 
does not appear to have acam shaft, but, in its place, a 
system of falling weights, much as first employed by 
Mr. Roberts. 

Messrs. Hetherington and Sons, of Manchester, exhibit a 
self actor of decided novelty, the driving pulleys being 
geared direct to the tin cylinder, and therefore moving out 
and in with the carriage, instead of occupying their usual 
place on the headstock. The driving belt has a swinging 
motion corresponding to the movements of the carriage, a 
riding pulley being employed to keep the belt equally tight 





throughout the stretch. The power required to drive the 





feed rollers is ‘transmitted through a horizontal splined 
shaft, along which a wheel, attached to the carriage, slides 
at every stretch and putting up. By a simple arran 
ment, also, the attendant can, by taking hold of the faller 
rods, stop the mule from any point of its length. 
Altogether the display of spinning machinery forms one 
of the leading features in the mechanical portion of the 
Exhibition, and in the details under this head many novel- 
ties and some undoubted improvements are to be found. 





Tue Royat Atrrep.—The armament of this vessel will now com- 
prise :—For the main deck—Twenty-four 68-pounders of 95 cwt. 
each, 10ft. long, and eight 100-pounder Armstrongs of 82 cwt. each, 
10ft. long; all on rear-chock carriages with directing bars. For the 
upper deck:—T wo 110-pounder Armstrongs of 82 cwt. each, lft. 
long, on revolving carriages. 

Eastern Counties Rainway.—This company is about to proceed 
at once with the construction of its new lines in Suffolk = Cam- 
bridge, which will accommodate the country between Sudbury and 
Shelford, and Long Melford and Bury St. Edmund's. The length 
of line about to be commenced is forty-eight miles. The works 
will be undertaken in the autumn. 

A New Missize.—In some experimental firing at Portsmouth, 
this week, a couple of homogeneous metal 10-in, shells filled with 
molten iron were fired at an undamaged part of one of Brown's (of 
Sheffield) best plates on the side of the Sultan, and the result con- 
clusively proved that armour plates may be as readily broken by this 
description of missile as by a solid 68-Ib. shot. The gun used was 
one of 84 ewt., 10-in. bore, with a charge of only 9 lb. powder; the 
distance being 100 yards. The indentation made on the plates was 
lin, and 6-10ths and lin. and 8-10ths respectively. 

Amoy Docks.—Mention was made of these docks in our last 
impression. The machinery, consisting of a pair of 10-horse high- 
pressure expansive engines, boiler, and Appold pump, was made by 
Messrs. Easton, Amos, and Sons, of the Grove, Southwark. They 
received the order in consequence of the great success of the machi- 
nery made by them, about three years ago, fora very fine new dock 
at Hong Kong, called the Aberdeen Dock. This consisted of two 
Appold pumps, engines, &c., each of the capability of the Amoy 
pumps, and each capable (alone) of emptying the dock in four 
hours. But these docks are intended for docking the maguificent 
steamers employed by the great mercantile firms in China for the 
opium and tea trades—speed being of great importance in the 
former trade, especially in carrying intelligence from one port to 
another, and, where telegraphs exist, in carrying the article itself to 
a rising or falling market. Messrs. Laird Brothers lately built the 
“ Reiver” for Messrs. Mathes and Co., for this purpose, and it was 
for this purpose Messrs. Easton, Amos, and Sous made the Hong 
Kong machinery. 

Ratuway Law.—A case of importance to railway companies was 
decided, on appeal from the Quarter Sessions, at the Kildare Assizes 
on Tuesday, judgment having been postponed — ‘The following are 
the facts : —Some crates of glass were sent from Dublin to the plain- 
tiff, Mr. C. Russell, by the Great Southern and Western Railway, 
and they were found to be damaged when they arrived at Parsons- 
town. They were carried at the owner's risk, he having refused to 
pay 20 per cent. additional on the carriage, which the company 
require when they carry at their own risk. Chief Justice Monahan 
said the case was perfectly new, and undecided by any authority. 
“The law is that, though there be a special contract, clear as language 
can make it, that the goods are to be sent entirely at the owner's 
risk, still that is not a valid contract unless the judge that tries the 
case shall be of opinion that it was a reasonable contract.” Ile was 
clearly of opinion that it was not reasonable. The onus, he said, 
lay upon the company to show that the injury had not been occa- 
sioned by any fault of theirs, and they had failed to do so. The 
decree against them was, therefore, aflirmed. 

Tne Iyventors’ Institute. —An association has been organised 
under the following array of names for the protection of the interests 
of inventors:—Sir David Brewster, K.H., LL.D., F.1S., &c., pre- 
sident, Sir Edward Belcher, the Earl of Caithness, the Hon 
Algernon Egerton, M.I’., Lord Richard Grosvenor, M.P., General 
Lindsay, M.P., the Duke of Manchester, Robert Richardson, CLE , 
Sir William Scott, M.P., Sir John Villiers Shelley, M.I’., Heury P. 
Sheridan, M.P., and Sir William Worsley, vice-presidents; the 
Council comprising, besides, James Jones Aston, Esq., James Bancks, 
Esq., W. H. Barlow, Esq., Joseph Beattie, Dsq., Charles de Bergue, 
E+q., Henry Bessemer, Ksq., the Hon. Slingsby Bethell, George H. 
Bovill, Esq., Benjamin Burleigh, Esq., John P. Clover, Esq., 
Samuel Courtauld, Esq.,W. Dundas Gardiner, Esq., James Glaisher, 
Esq., Robert Griffiths, Esq., Dr. P. W. Latham, J. E. MeConnell, 
Esq., Walter Macfarlane, Esq., John Milnes, Esq., W. W. Moore, 
Esq., Francis Morton, Esq., Dr. Normandy, I, M. Parsons, Esq., 
Frederick Kapsome, Esq., C., William Siemens, Esq., and Hume 
Williams, Esq. The Hon. Secretary is i. Marsden Latham, Esq., 
and the rooms of the institute are at Mr. Richardson's, 26, Great 
George-street, Westminster. We shall watch its movements with 
some curiosity. 

Exectanic ANd InTeRNATIONAL TeLEGRAPH.—The directors of this 
company in their report state that a general reduction of tariff to all 
places of considerable traffic within an area of 300 miles took effect 
on the Ist of February last. In addition to this the loss on the 
long circuits to Liverpool, Manchester, &e., from the shilling tariff 
introduced by the United Kingdom Telegraph Company, has con- 
tinued unabated during the half-year, and the ordinary revenue has 
thereby been diminished to the extent of many thousand pounds. 
On the other hand, there has been a steady improvement at many of 
the numerous stations of the company unaffected by the competition, 
The opening of 167 additional stations (principally ov railways) 
for commercial purposes has farther contributed to swell the 
receipts, and there has been a satisfactory increase in the company’s 
foreign business. ‘he gross revenue of the half-year amounts to 
£102,367, against £102,519 in the corresponding period of 1861. 
The absence of casualty to any of the company’s cables since the 
last meeting bas largely diminished the cost of their maintenance. 
Deducting from the gross revenue of £102,367 the working charges 
and interest, amounting to £71,131, there is a clear profit of £31,236 
on the operations of the six months, and the directors are conse- 
quently enabled to maintain the usual dividend of £3 10s. per cent. 
for the half-year. Mr. C. F. Varley, in his report, states that the 
present mileage of the company is as follows .—7,222 miles of line, 
34,255 miles of wire, and 3,719 instruments. 

Tue Svez CanaL.—According to accounts received from Mr. D’ 
A. Lange, the Suez Canal works continue to be pushed with vigour. 
The breakwater at Port Said, which presented some difliculties, is 
now completed, and vessels are able to discharge their cargoes in all 
weathers. ‘he jetty is being continued. Letween the breakwater 
and the shore there remain about 1,500 yards to fill up, and the 
cargoes of large stone blocks daily sunk in the sea from the quarries 
at Mex are sensibly diminishing this distance. On land the pro- 
gress in excavating the canal is alleged to be greater than is gene- 
rally imagined. 25,000 men are engaged along the line, and the 
average quantity of earth removed is about 550,000 cubic yards per 
month. It is expected, therefore, that the works will soon be suffi- 
ciently advanced to allow the waters of the Mediterranean to flow 
into the basin of Lake Timsah. Meanwhile a town is being con- 
structed at ‘l'imsah, and workmen are employed in laying down the 
foundations for the quays intended for vessels to load aud unload. 
The inland port of T'imsah is to serve as a coaling and watering 
station for vessels passing through the canal, also for re-victualling, 
repairing, and careening. ‘Ihe stores along the different stations 
contain sufficient provisions to feed 50,000 men, Lately a regular 
direct line of steamers has been organised between Alexandria, Port 
Said, and Marseilles. ‘The first trial took place on the 22nd of June 
by the steamer Bizantin, and she unloaded 160 tons of merchandise 
at Port Said in twelve hours, although the weather was boisterous. 
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Condensed from the Journal of the Commissioners of Patents. 





———a 
Grants of Provisional Protection for Six Months. 

1307. Hexni JuneL, Bordeaux, France, ‘‘ An improvement in wheels.”—A 
—— from Mr. Mathurin Rives, Rue Planterose, Bordeaux, 

rance. 

1316. Groner NEALL, Islington, London, “ Improved apparatus for obtain- 
ing and applying motive power, especially applicable to propelling 
carriages on common roads.”— Petitions recorded 3rd May, 1862. 

1377. ANonew Bearne, Union-street, Torquay, Devonshire, “ Improve- 
ments in the construction of boots, shoes, and goloshes, rendering them 
elastic to pressure.”"—Petition recorded 8th Mry, 1862 

1517. ALFRED VINCENT Newton, Chancery-lane, London, ‘ Improved ma- 
chinery for splitting leather."—A communication from Joseph Andress 
Safford, Boston, Mas-achusetts, U.S.— Petition recorded 19th May, 1862. 

1767. JaAwes LANCELoTT, Clifton-terrace, Birmingham, “ Improvements in 
the manufacture of ornamental chains from sheet metal.” — Petition 
recorded lath June, 1862. 

1836. ANTOINE Frepenic Maigrox, Rue Grande Marengo, Marseilles, 
France, ** |mprovements in machinery or apparatus for the manufacture 
of tow or oakum, and for winding off, carding, and spinning all kinds of 
fibrous fabrics.”— Petition recorded 21st June, 2. 

1856. JAMES JOHNSTON, Paisley, Kenfrewshire, N.B., ‘‘ Improvements in 
hats.” —Petition recorded 24th June, 1862. 

1868. Joun WuirnaM, Perseverance Ironworks, Lec Yorkshire, ‘‘ Im- 
provements in the apparatus used in working oil and other hydraulic 
pres-es.”—Pe! ition recorded 2ith June, 1862. 

1873. Epwarp Thomas Hvonues, Chancery-lane, London, “ Improvements 
in regulating or modera ing the movement of the keys of pianofortes.”— 
A communication from Francois Maury, Jacques Dum and Jean- 
Aristide Dumas, Nimes, Garl, Pranee.—Petitim recorded 26th June, 1862 



































1897. ORGE Henry Heiskame, Chancery-lane, London, “ Improvements 
in pianofortes.” — Petition + corded 28th June, 162. 
1910. WILLIAM FULLAKTON Murray, Glasgow, Lanarkshire, N.B., “ Im- 


provements in the manufacture of stoneware bottles, and in apparatus 
connected therewith.” 

1912. WinLiamM EKastox, Oakinellgate, and Grorge Donkix, Bill Quay, 
Gateshead-on-Tyne, Durham, ** fmprovements in or annealing 
chambers and apparatus used in annealing glass.”"—Petdious recorded 30th 
dune, 1862 

1087. Tuomas ‘TurNnex, Fisher-street, Birmi m, and WinLiam TAyLor, 
Aston New Town, Warwickshire, “ Certain improvements in single and 
double breech-loading fire arms.” 

1939, WILLIAM ARMAND GiLene, South-street, Fi 
proved manufacture of blue colouring matte 
Messrs. Prosper, Monnet, and Henry Dury, 
recorded 38rd July, 1302 

1956, CuARLES Wessk.y, Canterbury-place, Lambeth-road, Surrey, 
provements in carriy 7th July, 1862 

1961, Joun Hexky Jounson, Linco!n’s-inn-fields, London, “ Lmprovements 

communication Marcais, 
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“tition recorded 





in wet gas meters,”—A from Joseph Jean 
aris. 
1963. Joun Brows, Millleton, Lancashire, “An improved motion for 


actuating the doffers of carding engines for carding cotton and other 
fibrous substances,” 

10965. CHARLES SLATVORD, Cannon street West, London, ‘ Improvements in 
trimmings, tufts, and other articles for ornamental and decorative pur- 
poses.”” 

1966 Joun RKiepy, Suffolk strvet, Dublin, Ireland, “ Improvements in 
breech-loading guns, and in extracting cartridges from such guns, and 
also in wind-sights for fire-arms.” 

1969. Hexry Wrrurrep, Bristol, ‘* Improvements 






in the cor ction of 























handles, latches, or fastenings for doors, gates, and windows.”— Petitions 
recorded Sth July, 1862. 

1970. WitiaAM Lawrence Wigetnaros, Clifton Cottages, Hamimnersinith, 
Middlesex, ‘An improved method of, and apparatus for, curing smoky 
chimneys.” , 

1973. ALPRED Citeny, Oxford-street, London, “ Improvements in appa- 
ratus for washir ing bottles,” 

1975. Josern Rito near Leeds, Yorkshire, ** Improvements in 
rag machines."—A communication from Jolin Schafroth, Bourgdort, 
Switzerland, 

9 HERMANN Escuwekor, Mine lune, London, Improvements in 





urifying w and other vinegar. 

975. GEOKGE TOMLINSON Botsrin.p, Loughborough Park, Brixton, Surrey, 

“ Improvements in washing machines.”—A communication from Jo epli 

Short, Salem, Massachusetts, U.S 

1979, KOMUND SAMUEL EiNpLEY, Bourton, Dorsetshire “Iinprovements in 
apparatus used when circulating hot water for warming dwelling houses 

and other places, which apparatus may be used for 
densing.’ 

1981. Sven Vicron Evens, Lower 
in the preparation of beverages Partly a communication 
Robert Alsing, Smedjibacken, Sweden, —V'elifions recorded Mth July, 1862 

1983. WILLIAM FRANCIS: KeyyoLps, Commereial-road, London, An im- 
proved wateh pendant.” 

1985. HeNXky KeLLoge, New Haven, Counceticut, | 
breech-loadisy fire-arms and cartridges therefor,” 

1986, Joserit Mander, Birmingham, * Improvements in crochet needles 
and crochet needle holders.” 

1987. ANN BonNeLL, Hethpool-street, Maida-hill, Mid Hesex, ‘ Improve- 
ments in churns. A communication from William Bonnell, Montreal, 
Canada East, British North America. 

1989. Epwarb Joun Bippie, Grosvenor Hotel, Pimlico, ‘The use of 
etroleum or coal oil as fuc!, and also for the machinery and apparatus to 
be employed for this purpose.” ‘ 

1991. Joun LEEMING, North Holme Mill 
ments in jacquard or index machines. 

1992. DANIEL STEELE, Bunlill-row, Finsbury, London, “Improvements in 
the method of flushing or distributing the water in pans or basins appli- 
cable to waterclosets, urinals, Wash-hand basins, or other purposes,” 

1993. THoMAS FarRaA, Manchester, “ Improvements in wearing apparel 
called skirts or petticoats and frocks,” ‘ 

1994 JouN HeNkY Jornsoyx, Lincoln’s-inn-tic lds, London, ‘ Improvements 
in braiding machines.”—A communication from Thomas James Sloan, 
Paris.— Petitions recorded 10th July, 1862. 

1995. Joun Riv Hint, Duke-street, Adelphi, London, ‘An improved 
governor for the engines of steam vessels,” 

1996. Marrukw CornaLt and Evan Grirritis, Manchester, ‘ Improve- 
ments in doubling, twisting, and reeling threads and yarns of cotton and 
other fibrous materials.” : 

1997, Joseru WaituMmax, Manchester, “ Improvements in machinery or 
apparatus for carding flax, tow, or other fibrous materials.” j 

1999. Joun Orn, Glasgow, Lanarkshire, N.B., “ lmprovemen's in weaving 
piled fabrics, and in the machinery or apparatus connected therewith.” 

2000. James Mitier, Lambeth, Surrey, “ Improvements in apparatus for 
steering ships and other vessels. 

2001. WittiaM Biss, Chipping Norton, Oxon, “ Improvements in heating 
ores, and iu generating steam, and also in the apparatus employed 
therein.”—A communication from David Wilkinson, Prahran, near Mel- 
bourne, Victoria. — Petitions recordet th July, 18 

2002. CuarLes Epmoxp Grees, Blanford-street, Portman-square, London, 
and Joun Green, Windermere Cottage, W inchmore-hill, kdmonton, Mid- 
diesex, ‘Improvements in breech-loading fire-arms.” 

2003, JouN PipLer Legs and Joun Bearp, Ashton-under-Lyne, Lancashire, 
** Certain improvements in carding engines.” ‘ 

2005. JacoB Hunt, Queen's Mill, Preston, Lancashire, “ Improvements in 
the process of sizing and drying yarns or threads, and in the apy aratus 
employed in such process.” 

2007. Tuomas Hitt, Hampton House, Great Warley, Essex, “Improvements 
in the arrangements employed for the protection of markers at rifle butts, 
and in the means employed in indicating the score and position of the 

shot and wiping out the shot mark.” 

2008. EpWakD THoMas Hveurs, Chancery-lane, London, “An improved 
system of winding or rolling silk thread on moulds or bobbins and 
placing them in suitable boxes.”—A communication from Félicité and 
Ernest Jaricot, Lyons, France. 

2009. JoHN HkNRY JouNson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for washing ores and minerals."—A_ communi- 
cation from Victor Jules Baron and Albert Denis Baron, Paris. 

2010, WILLIAM Epwakp Gener, Wellington-street, Strand, London, * Im- 
proveme in the manufacture of hats."—A communication from Pierre 
St. Speés, Pode nsac, Gironde, France. 

2011, Pirrke PLassay, Tours, France 
for straightening the human frame 

201 HENRY 
street, Ecclesall Bierlow, Shettield, ** Improvements in rolling iron, steel, 
and other metals for cutlery tools and «ther purposes.” 

2014, The Hon. Wintiam Erskine CocuRane, Osnaburgh-terrace, 
Park, London, “ Improvements iu railway fastenings.” — itic 

Elrecorded 12th July, sve. : : 

2015, Eiza Tayion, Regent-street, London, “ Improvements in the manu- 
facture of buttons.” 

2016, GEor@k Lowry, Salford, Lancashire, **Improvements in machinery 
for carding and cleaning cotton and other fibrous materials.” 

2017. WitLiam Epwarp Gener, Wellington-street, Strand, London, ‘ An 
improved portable or stationary steam lift and force pump.”—A comma- 
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nication from Frangois Escapat, Passage des Petites Ecuries, P 

2019, CHARLES CrossLeY and James WILLIAM CRossLry, Hal 
“Improvements in means or 
textile fabrics,”’ 





ax, Yorkshire, 
apparatus employed in washing and finishing 
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Baker, Thomas-street, and Henry pe Garrs, Pomond- | 
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2020. SamueL PartaivGe, Dariaston, Staffordshire, “ Im 
railway signals.” z 

2921. PETER SANDERSON and RoBERT SANDERSON, Galashiels, Selkirk, N.B., 
“Improvements in the manufacture of woven fabrics, and in the machi- 
nery or apparatus employed therein.” 

2022. WiLLiAM GLADSTONE May, Glasgow, 
ments in apparatus for extending tables.’ 

2023. PavL ANTOINE Lucien CanonicaT, Marseilles (France), Rue des 
Petits Peres, ‘‘ Improvements in filtering water, and in apparatus em- 
ployed therein.” , 

2024. Grorce Fawcus, North Shields, Northumberland, ‘‘ Improvements in 
building boats.” 

2025. Freperick Mason PARKES, Plumstead, Kent, “ Improvements in the 
manufactare of gas for lighting and heating, and in apparatus employed 
in the said manufacture.” 

2027. Rogert Riv.ey, Morlui, near Leeds, Yorkshire, and JAMEs GRAFTON 
Jones, Cambridge-villas, Battersea, Surrey, ** Improvements in machinery 
and apparatus for ventilating mines and other places.”— Petitions recorded 
14th Ju y, 1862. 

2028. ALEXANDER Lesiir, Turriff, Aberdeenshire, N.B., ‘‘ Improvements in 
apparatus for applying steam or other motive power to cultivate the 
soil and to actuate wheeled carriages.” 

2030. Joun Greex, Newtown, St. Martin, Worcestershire, “‘ Improvements 
in the method and means of producing signals, and in the application of 
the same particularly to steam ploughs or cultivators.” 

2033. WILLIAM DIcKE Saliord, and Joun Hewitt, Manchester, “ Im- 
provements in self-acting and hand mules employed in spmning cotton 
and other fibrous materials.” 

2034 Cnartes Epwarp Craw.ry, Gracechurch-street, and FREDERICK 
Foster, Ashley-ccescent, City-road, London, ‘‘ Improvements in safety 
or miners’ lanips,”— Petit s recorded 15th July, 1862. 

2036. Bryan Jounson, Che and Epwarpd HENRY TayLor, Coed Talon, 
near Mold, Flintshire, ‘ Improvements in rope wheels, cages, and tanks 
used for mines, collieries, and other similar purposes.” 

2037. Grorce Tuomas SecBy, Smethwick, Staffordshire, “‘ Improvements in 
apparatus for superheating in tubes and tubular articles, and in machi- 
nery for the manufacture thereof.” 

2038. Lovis Rupoten Boomer, Thavies-inn, Holborn, London, ‘ Improve- 
ments in apparatus for winding up watches and other timekeepers.”"—. 
communication from Auguste Rossel, Locle, Switzerland. 

2039, WILLIAM Henson, Nottingham, and WtLuiaM WILLIAMS CLAy, Sneinton, 
Nottinghamshire, “ Improvements in knitting machinery, and in appa- 
ratus connected therewith.” 

2040. ALFuep Vincent Newron, Chancery-la 


provements in 


Lanarkshire, N.B, ‘‘ Improve- 






























ie, London, *f An improvement 








in sewing machines.”—A communication from Nicholas Wilkins, Chicago, 
Cook, Hhinois, U.S. 
2041. CHAKLES SANbDERSON, Sheffield, Yorkshire, “ Improvements in the 


manufacture of crinoline or crinoline steel.”— Petitions recorded 16th July, 
1862. 

2046. Jounx Gittison Harkness, Birkenhead, Cheshire, ‘An improved 
safety handle for winches, cranes, and other like machines.” 

2048. ‘Tomas Barnavas Dari, Queen-square, Westminster, ‘‘ Improve- 
ments in the manufacture of mats and other surfaces where vulcanised 
india-rubber is employed.”—Petilons recorded 17th July, 1862 








Invention Protected for ‘ix Months by the Deposit of a Complete 
Specification. 
2052. Oscar FitzALAN Mornri.t, Massachusetts, U.S., “ A certain new and 
useful apparatus for generating heat for culinary or various other pur- 
poses."— Deposited and recorded 18th July, 1862. 





Notices to Proceed. 

693. Gronce CALVEKT, Islington, London, ** Improvements in castors.”— 
Petition recorded Vth Marek, 186”. 

703. Groree Henry Birkseck, Southampton- 
London, “ Improvements in trusses or band 
used therewith when required.”—A communic 
Grandcollot, Paris.— Pet:tion s corded 14th March, 1862 

726. Joun ToMLinson Pexpuspury and Tuomas PENDLEBURY, Bury, Lance: 
shire, ** An improved form of lubricitor.” tition vecorded loth Mare 
1su2 

749. JAMES Banks, Salisbury-street, Adelphi, London, “Improvements in 
electro-magnetic telegraph printing apparatus or marking instruments, 
and the instruments or apparatus to be used in connection therewith.” 

760. Richarp ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improve- 
ments in the manufacture of barytes and barytic products, and the appli- 
cation of these substances in the manufacture of sugar and other uses.”— 
A communication froin Alfred Delaune, Paris.—Petitions rcorded 18th 
March, 1862. 

763. Ropert Haprietp and Jabez SuipmMay, Attercliff 
shire, “* Luprovements in hardening and temper 
steel.” 

767. Ricuarp Arcuimarp I 
in printing and paintis 
and mineral substances ; 
printing and painting " 
Maréchal and Cyprien Marie Tessié du Motay 
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LOOMAN, Flect-street, London, ‘ Improvements 

m glass and ceramic Wares, and upon metallic 

so in the preparation of inks and colours for 

A communication from Charles Raphaél 

, Paris. 

London, “ Impr 
in reproducing or in producing copics of gaipure, lace, embroidery 
other like articles.”—A communication from Rosalie Ciementine ‘lil 
Paris 

770. RICHARD ARCHIBALD BroomaN, Fleet-street, London, ‘* Improvements 
in apparatuses for drawing in and paying out chain cables, applicable to 
Windlasses and eapstans.”"—A communication from Jean Salette, Muar- 
seilles, France. — Petitions recorded With March, 1862 

777. Epwin SMiru, Sheffield, Yorkshire, ** linprovements in means or appa- 
ratus for cutting stone, Wood, and other material, which improvements 
are also applicable to modelling in plastic material.” 

773. Evwarp Fieip, Buckingham-street, Adelphi, London, ** Improvements 
in apparatus for regulating the flow of gaseous and other fluids.” 

780. Witniam CLARK, Chancery-lane, London, * Improvements in the 
manufacture of soap.”—A communication from Antoine Auguste Mol- 
lard, Boulevart St. Martin, Paris. —Peitions recorded 20th March, 1862. 

85. JAMES NEWALL, Bury, Lancashire, * Improvements in supplying gas to 
railway carriages, stations, steamboats, and other vessels, onmibuses, or 
other curiages, at any required pressure, and in apparatus connected 
therewith.” 

78s. James Humpurys, Tower-bill, London. “Improvements ia steam 
engines.” 

789. Brows_tow Huan Matuew, St. James’s, Middlesex, ‘* Improvements in 
fire-arms and in cartridges.” 

790. WintiaM Puetrs and WittiAM Rog LyMsery, Nottingham, “An im- 
proved woven fabric, and improvements in machinery for manufacturing 
the same.” — Petitions recorded 2\st Murch, 1862. 

795. Toni Fontenay, Grenoble, France, “ Improvements in smoke-consum- 
ing furnaces.” 

797. Epwarp Lorp, Todmorden, Yorkshire, ‘* Improvements in certain ma- 
chines for preparing cotton and other fibrous substances.” 

798. Joun Davis, Kennington, Surrey, ‘* Improvements in wind musical in- 
struments.” 

801. Joseru Hexry Tuck, Canne 
manufacture of flexible valves. 

802. Jostan GrorGE JENNINGS, Holland-street, Blackfriars-road, London, 
“Improvements in the manufacture of biscnits.”—Petitions recorded 22nd 
March, 1862. 

817. Joun Stewart, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of cards for jacquard weaving.”"—A communication from 
Louis Joseph Fillion, Grangis, Aisne, France.—Petition recorded 24th 
March, 1862. 

824. TukoruiLe GvipaL, Rue des Groseillers, Mons, Belgium, ‘* Improve- 
ments in the construction of ventilators for the ventilation of mines and 
furnaces.”—Petition recorded 25th March, 1862 

834. Wittiam Joun TayLor, Upper Church-street, King’s road, Chelsea, 
Middlesex, ** An improved method of colouring Pordand cement for plain 
and ornamental plasterers’ work on the walls of buildings and other eree- 
tions.”"— Petition recorded 26th March, 1862 

842. ALFRED ViNcENT Newton, Chancery-lane, London, ‘An improved 
process of and apparatus for separating the fibres of wood, flax, hemp, 
and other vegetable substances, and extracting the colouring matter 
therefrom.”—A communication from Azel Storrs Lyman, New York, 
U.S 
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m-street, London, “‘ Improvements in the 








$47. FREDERICK TOLHAUSEN, Faubourg Montmartre, Paris, “‘ New or im- 
proved cigar tubes or apparatus for holding and smoking cigars and 
cigarets.”—A communication from Joseph Charles Toussaint, Faubourg 
Montmartre, Paris. —Petit:ons recorded 27th March, 1862. 

S876. CuarLes Hexky Townsexp, Jawes YounG, and JAMES HANKINS, 
Bristol, * An improved method of removing and preventing incrustation 
in steam boilers. Petition recorded 20th March, 1862. 

ss Ropert Youna, Glasgow, Lanarkshire, N.B., ** Improvements in appa- 
ratus for cleaning, separating, washing, and drying grain.”—Petition 
recorded Sist Murch, 1862. 

916. Hexry Watton Waitrueapd and Georce Bray, Leeds, Yorkshire, 
** Improvements in machinery for carding wool and other fibrous sub- 
stances.” 

9i9. Henry Joseru Maper, Swansea, Glamorganshire, ‘‘ Improvements in 
coating iron sheets or plates, to be used as a substitute for tin or terne 
lates.""— Petitions recorded let April, 1862. 

956. THOMAS SiLveR, Bury-street, St. James’s, London, ‘‘ Improvements in 
governors for regulating the speed of steam aud other engines.” — Petition 
recorded 4th April, 1862. 

1049, Wittiam Ciark, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of leathern accoutrements.”— A communication from 


























| suitable apparatus, having thereby produced motive power. 





Avevust 1, 1862. 








Adolphe Blanc and Jean Frédéric Auguste Marty, Boulevart St. Martin, 
Paris.—Petition recorded 11th April, 1862. 

1108. WiLLIAM EpwWArRD NEwTon, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of cannon and other ordnance, and of solid and 
hollow cylinders for shafting and other purposes, of wrought iron or 
steel, or both combined.”—A ication from David Tomlinson 
Yeakel, Lafayette, Indiana, U.S.—Petition recorded 16th April, 1862. 

1127. CuAaRLEs Denton ABEL, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the manufacture and production of certain 
alloys containing cadmium.”—A communication from Henri Catherine 
Camille de Ruolz and Anselme Louis Marie Fontenay, Paris.—Petition 
recorded 17th April, 1862. 

1162. CHARLES CALLEBAUT, South-street, Finsbury, London, “ Sor 
provements in sewing machines.”—Petition recorded 2ist April, 1862. 

1192. WiLLIAM HaGuett, Sherborne, Dorsetshire, ** Improvements in loco- 
motive engines and carriages for railways, part of which improvements 

are applicable to carriazes and vehicles for tram and common roads.” 

1196. JoHN Wu£nNsBporROW, Samson-terrace, Marlborough-road, Dalston, 
Middlesex, ‘‘ Improvements in wet gas meters.” — Petitions recorded 2ith 
April, 1862. 

1245. GeorGe Rovert Samson, Old Chapel-row, Kentish Town, London, 
** Improvements in valves or cylinders for wind musical instruments.” 
1261. WILLIAM Epwarp Newton, Chancery-laue, London, ‘* Improvements 
in machinery for picking, burring, and cleaning wool and other fibrous 
substances.”—A communication from Calvin Luther Goddard, New York, 
1.S8.—Petitions reecrded 291% April, 1 
1419. Joun BuckinGuam Port, West R 
near Leeds, Yorkshire, ‘* Improvements in appa 
loading coals, minerals, and other substances.”’— 

May, 1862. 

1466. JEAN Piernke Jovvin, Rochefort-sur-Mer, France, ‘An improved 
process for preserving iron-plated and other vessels and metallic articles 
from oxidation, and preventing ships’ bottoms from fouling.”—Petition 
recorded Lith May, 1362. 

1786. ANDREA CRESTADORO, Great Ormond-street, Queen-square, London, 
‘Improvements in obtaining and applying motive power from rarefied 
air and from aériform fluids.”—Petition recorded 17th May, 1562. 
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1844. HEXky Poxsonpy, Liverpool, ‘* Improvements in top sail sheet bits or 
bolts."—Petilion recorded 2rd June, 1862 
1884. Epwarp Hunt and Henry Davis Pociin, Salford, Lancs re, “‘ An 
. 


mnproved condensing apparatus,’ 

ISM1L, ALEXANDER ANGUS CroLL, Coleman-street, London, “ Improvements 
in the treatment of ammoniacal liquor of gasworks.”—Pet.tions recorded 
27th June, 1-62. 

1900. CHARLES CALLERAUT, South-street, Finsbury, London, “ Certain im- 
provements in sewing machines.” —Vetition recorded 28th June, B. 

1912. Wittiam Easvon, Oakwellgate, and Groner Donkin, Bill Quay, 
Gateshead-on-Tyne, Durham, ** Improvements in lears or annealing cham- 
bers, and apparatus used in annealing glass.” — Petition recorded 3uth 
June, 4 

1926. Joun James, Uskside Ironworks, New] 
proved mode of welding railway crossings,’ 

1934. JAMES Werster, Birmingham, “ Improved apparatus for the manu- 
facture of gas for iliumination.”—Pelitions recorded 2ud July, 1862. 

2001. WiLLiaAM Buiss, Chipping Norton, Oxon, ‘* Improvements in heating 
ores, and in generating steam, and also in the apparatus employed 
therein.”—A communication from David Wilkinson, Prahran, near Mel- 
bourne, \ wia.— Petition recorded 11th July, 1862 

2040. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* An improve- 
ment in sewing machines.”"—A communication from Nicholas Wilkins, 
Chicago, Cook, illinois, U.S.—Petition recorded \6th July, 1262. 

£052. OSCAR FitzZALAN Mornin, Massachusetts, U.S., ** A certain news 
useful apparatus for generating heat for culinary or various other } 

— Petition recorded 18th July, 1s 
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ort, Monmouthshire, “ An im- 















pores. 


riven, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 





And notice is hereby further 














Patents on which the Stamp Duty of £50 has been Paid. 
PoLysxice AveGuste Vierre, Faubourg de Shaerbeck, near Brussels. 
ith July, 1859. 

1744. Joun ScorrerN, Barnard’s-inn, London,.—Dated 27th July, 1829 

1747. Epwarp Husr and Hexry Davis Pociny, Salford, Lancashire.— 
Dated 2sth July, 1859. 

1765, Joseru Woon, York City.—Dated 20th July, 185 

07. CHARLES ADAM GirArD, Boulevart du Temple, Paris.—Partly a com- 
munication.— Dated 12th January, isl 











Patents on which the Stamp Duty of £109 has been paid. 
1691. WintiamM WEALLENs, wick Vil and Grorek ARTHUR Crow, 
Forth-street, Neweastle-on-Tyne.—Dat duly, 1855. 
1603. CuristiAN Scmet¥, Oldham, Laneashire.—Dated 26th July, 1855. 














nncery-lane, London.—A communica- 
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1732. Joun Hansox, Dough, Belfast, Antrim, Ircland.—Dated 20th Ju'y, 
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*,* Spec ions will be forwarded by Mr, Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 
by post-oftice order, made payable to him at the Post-office, High Holborn, 
to Mr. Bennet Woodcroft, Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 
Tle following descriptions are made jrom Abstracts prepared expressly for 
Tus ENGINERR, at the office of her Majesty's Commissioners of Patents. 


Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing. Boilers, Fittings, &c. 
119. E. H. C. Moncktox, Fineshade, Northampton, ** Obtaining and aepply- 
ing motive power.”—Dated 16th J murry, 1362 

This invention consists, First, in dispensing with boilers, and in generat- 
ing steam or vapour in the most rapid manner by the circulation in small 
quantities of pure or distilled water, or other fluid, or air, or gas, or 
mercury, placed in a suitable reservoir, and pumped or forced sinultaneously 
through one or more peculiarly shaped silver or gold plated circular, oval, 
or flattened copper, brass, iron, or other metallic tubes, properly supported 
and stayed, and shaped so as to withstand pressure, which have been heated 
by coal, coke, or gas, or any suitable method, and then passing the steam 
or elastic fluid so generated through the cylinder of an engine, or other 
The steam or 

elastic fluid is then passed into a condenser constructed cf a series of 
flattened tubes or suitable flat vessels placed in a cylinder or other re- 









| ceptacle, which are cooled either by a current of air being forced between 


them by any suitable means, and thus circulating about them and then 
passing through the cylinder or receptacle, or also by means of water 
(where such is largely available), or also by means of a shower bath arrange- 
ment added to a blast of air, thus combining the cooling properties of air 
With those of rapidly evaporated water. The steam, vapour, or gas having 
by these means become condensed and reduced again to its former bulk, or 
thereabouts, is repassed into the original reservoir, whence it is again 
pumped or torced by any suitable method into circulation through the 
heating apparatus and engine, and is thus kept perpetually circulating with 
litt e or no waste or loss. 





143. T. W. Joptine, Mount Pleasant, Northumberland, ‘‘ Adaptation of 
locomotive engines to traction or haulage in mines.” — Dated 20th January, 
1s62. 


The patentee c’aims, F.rst, feeding or supp'ying the furnaces and boilers 
of locomotive engincs with fuel and water previously heated. Secondly, 
condensing the exhaust steam and products of combustion by causing them 
to pass into cnd through a tank of cold water before discharging thei into 
the atmosphere. 





—_——_ 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Wc. 

101. J. Canter, Paulson-equare, Chelsea, “Shast tug or bearer used in 

harness.” —Daied 14th January, 1862. 
This invention consists in dividing the tug or bearer, and hinging or 

Jointing the same so as to allow of the shaft being easily placed in the tug, 








Aveusr 1, 1862. 


THE ENGINEER. 
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and withdrawn therefrom, such tug or bearer being provided with a a 





or bolt, whereby the end of the tug may be locked into a catch of brass 
or other metal or material, and thus form a complete ring, which, however, 
need not be 
have made of iron, or other suitable metal, covered with leather, and to 
hinge the one part of the tug to the other by a knuckle hinge, and secure 
the end by a spring latch of brass or other metal, which catches into a brass 


catch placed close to the buckle by which the tng is attached to the back | 


band of the harness, having a loop or eye of metal provided for passing the 

back band through, thereby doing away with the necessity of passing the 

back band round the shaft.—Not proceeded with. 

116. H. D. P. Cunninenam, Bury, near Gosport, ** Apparatus for protecting 
screw propellers from being fouled by ropes or other bodi 8." —Dated 15th 
January, 1862. 


| 
These improvements consist in affording protec’ion to screw propellers | 





from being fouled or entangled by hawsers, ropes, wr ue, and other 
bodies, by means of chains and bars so arranged as to be ¢ pable of being 





removed or raised up out of the water when the protection is not required, | 


in order that they may not offer impediment to the progress of the ship 
135. J. J. Stevens, Southwark, London, “ Point indicators “or railways.” — 
Dited 18th January, 1862. 
This invention is intended to indicate to the person in charge of the 


working of the points, when such points are at a distance from him, the | 


proper action or otherwise of the points which he desircs to work. For 
this purpose, a pillar is erected at the side of, or opposite to, the points, on 
the upper part of which there is a diaphragm of any desired shape, divided 
into two parts, capable of being separated and of being brought close 
together ; the lower part of the disc is made movable, whiie the other part 
is stationary. By a chain or bar, the movable part is connes 
or pulley at the bottom or lower part of the pillar, and to this wieel 
connected a rod attached to tho “ flyrail.” The point is worked by the 





attendant through chains, wires, or rods by means of a pull-over lever, in | 


the ordinary manner ; and upon the * fly-rail” being brought in contact 
with the main rail, the parts of the dise are separated or are closed, 
ing to the manner m which the indicator is set to act. The attend has 
thus indicated to him that the points have acted in the manner he hos 
desired, or that they have not so acted, when he can take measures accord- 
ingly. In order to render this a night as well as a day indicator, a lamp is 
erected at the back of.the dise with coloured glasses, which may be made by 
showing a different colour, or by not showing any light at all, to indicate 
that the points have acted properly or the reverse. In some cases the 
indicators are made double, that is to say, they are caused to face both to 
the attendant and to the driver of the train, and thus indicate to both 
partics in opposite directions at the same time. 

145. A. Lams, Southampton, and J. Wuite, Isle of Wight. “ Lycbouts.”"— 

Dated Wth January, 162. 

The patentees construct lifeboats, according to this invention, with 
longitudinal water-tight compartments or air chambers formed on each side 
of the boat, and extending from stem to stern, or between the bow anil 
stern compartments, and carried up to the gunwale ; these are combined 
with bow and stern water-tight compartments extending from side to side 
of the boat. These bow and stern compartments shouid be only of such a 
height from the bottom as to leave a space below the top side of the gun- 
wale, the space thus left being made available for seats when not designed 
to be otherwise employed. Or, in certain cases, these compartments may 
at the side extend ubove the line of gunwale, leaving a flat space or recess 





sufficiently below the line of the gunwale to enable the weight of persons | 
For the purpose of | 


seated in such recess to be kept as low as possible. 
carrying a gun forward, the water-tight compartment at the bows is extended 
in length sufficiently far aft to provide a suitable bearing for the gun 
carriage, and to enable the gun to work clear of the mast, and by the 
additional buoyancy which is obtained by the increased capacity of this 
compartment the gun my be floated in the event of the longitudinal water- 
tight compartments becoming damaged by shot, or tieir fleatative power 
otherwise destroyed. In boats vonstructed according to this invention they 
inser: several air-tight transverse partitions, bulkieads, or divisions, and 
introduce into each s2parate air-tight chamber or space thus formed a 
water-tight scuttle or cover. Each se 

employed as a locker for stowing ammunition, dry provisions, sailors’ kit, 
and for other similar purposes 
Mi. J. A. Kyreut, Synoud’ 

of railways.” 



















."—A communication.—Dated 21st Janu 1862. 

The object of this invention is to connect the ssties, sleepers, or 
pedestals and chairs and rails in such a way that they wil! constitute a 
complete and well secured system, without the intervention of any bolts or 
keys or other fastenings whatever, and it consists in fitting the crossties 
and pedestals together with a socket or lock-joint, and in combining them 
with chairs that conform to the section of the rails and hold them securely 
without the usual tuper keys or wedges. To prevent the injury incident to 
concussion upon a perfectly rigid ‘support, the patentee interposes india- 
rubber or other elastic material between the parts in such a manner that it 
is easy of access, and permits of the adjustment of the track without 
disturbing the pedestals or the ballasting of the roadway. 



























Cass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. 
103. J. Paine, Manchester, “ Printing and ornamenting kamphilicon when 
applied to fabrics." —Dated 14th January, 1862. 

This invention consists in printing and ornamenting kamphilicon with 
Waterproof colours after it has been allied to a fabric, and thereby forming 
a material or fabric suitable for floor cloths, table covers, shoe stuffs, 
wearing apparel, and other similar purposes. 
ornaments kamphilicon with non-waterprvof colours, and thereby adapts 
the material to a variety of purposes.—Not proceeded with. 

111, J. G. MARSHALL, Leeda, “‘ Producing sibre from woven and other textile 
Sabrics.”—Dated 14th January, Is62. 

The object of thisinvention is to disentangle or separate the strands of 
warp and weft of woven and other textile fabrics in a better and more 
convenient manner than heretofore, and then to comb or card the strands 





so separated so as to reproduce the fibre in a more advantageous form for | 
subsequent manufacture than would result from the processes now in use | 


for that purpose. To effect this object the patentee in the first place 
divides the woven or other fabric into strips in a direction diagonal or 
oblique to the strands of the warp and weft, so that the strands both of warp 
and weft may be equally acted upon when presented to a cylinder covered 
with card filleting or other suitable points. The strips cut or divided in 
this manner are placed on a travelling endless apron, and are fed between 
eeding or holding rollers which retain or hold them while they are 
operated upon by a rotating cylinder covered with card filleting, or other 
suitable points, whereby the fibres are combed out or carded as in the 
ay od same of treating wool, tow, and other fibres. He finds it useful 
to feed the strips on to the cylinder through several sets of feeding rollers, 
each set consisting of two or more rollers, so as to feed the material on to 
the cylinder very slowly. The fibres willthus be separated by the machine, 
and delivered in a sliver more suitable for the subsequent manufacturing 
operations than can be produced by the processes which are now in use. 

112. E. Lorp, Todmorden, “ Check straps applicable to looms for weaving."— 

Dated 15th January, 1862. 

This invention relates to the manufacture of check straps, and it consists 
in applying vulcanised india-rubber, or other suitable material, to such 
check straps for the purpose of rendering them elastic, so that, when 
struck by the picker or picker stick to propel the shuttle through the 
shed, they will expand, and be again in the proper position for checking the 
momentum of the picker or picker stick.—Not proceeded with, 


121. W. Tristram, Dolton, 
16th January, 1862. 

This invention con-ists in the novel application of india-rubber or other 
elastic spring buffers or stoppers to receive the concussion of the slay, to 
limit its throw, and prevent it Leating up more closely sometimes than at 
others. —Not proceeded with, 

131. T. Emmott and J. TRAVIS, Oldham, “‘ Velvets, velveteens, &c."—Dated 18th 
January, 1862. 

This invention relates to the manufacture of piled fabrics, the pile of 
which is produced by the weft threads floating over the warp threads, and 
the principal feature of novelty consists in the application of coarse binding 
weft threads to form the back of the fabric, and finer weft threads for the 
face ; also in the application of coarse warp threads to form the back of the 
fabric, and finer ones to form the face. 

137. S. Dreyrovs, Paris, “An improved throstle spinning JSrame.”—A 
communication.—Dated 18th January, 1862. 
This invention cannot be described without reference to the drawings. 


ancashire, ** Power looms for we ving "—Dated 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windiasses, Implements, Flour 
Mills, §e. 


108. T. Harrison, Birmingham, and J. G. Harzison, Kirby, Ravenswo. th, 
“ Ploughs.”"—Dated 14th January, 1862. 

This invention consists, particularly, in adapting to ploughs a pressing 
wheel and plate combined, for the purpose of perform:ng in a more efficient 
manner than heretofore in one operation the ploughing of the land, and 
pressing the furrows so produced, so as to form a bed suitable to receive the 
seed. Hitherto these operations have been separately performed. 


struct a plough according to this invention the patentees proceed as follows: 
They take, for example, an ordinary 2-horse plough, and to the straight 
side plate thereof they adapt and connect by an iron rod a pressing wheel, 





rfectly circular in form. The tug the inventor prefers to 


el toa wheel | 
isalso | 


ord. | 


arate chamber thus formed may be | 


inn, Chancery-lane, London, “* Permanent way | 


The inventor also prints or | 


To con- | 


which wheel turns upon the aforesaid iron rod, and is capable of being 

slided and adjusted to suit the breadth of the furrow turned over. They 
| also fix an iron plate to the hinder end of the mould board, commencing at 
the tail end thereof, and form the edge of the said plate of a sharp wedge 
| shape, gradually increasing to a smooth rounded surface (somewhat resem- 
| bling the back of a person’s hand when holding a pen to paper) ; this plate, 
| when in operation, begins to press the furrow slice just as it is failing into 
| its proper place, and thus forms the further side of the seed bed, and in so 
| doing materially lessens the resistance that the pressing wheel would meet 
| 
! 





with had it to form the seed bed by itself, or unassisted by the aforesaid 

pressing plate. 

129. R. Romaine, Devizes, “ Improvements ia apparatus to be used in culti- 
| vating land by steam power, and in steam boilers used Jor agricultural 

and traction purposes.” —Dated 17th Januery, 1862. 

These improvements refer to a pievious patent of the year 1859, > 
1229, and consists in certain novel arrangements of parts by which the 
traction rope may be made to control the slack rope, the apparatus being 
rendered applicable to winding gear in which the twe ends of a rope are 
alternately wound up by two winding drums, one drum winding whilst the 
other allows the rope to ran off ; the improved apparatus then serves to 
prevent the rope being drawn too rapidly from the winding drum, so as to 
| 
| 








Vo 





become unduly slack, and it is also contrived that, by means of it, the slack 
on the return rope can be taken up whenever it may require it. The 
arrangement of the details required for taking up such a slack rope must be 
such as will suit or accommodate the various forms, curves, or windings, 
| the rope will necessarily take in the fields cultivated by steam power; and 
| for this purpose the patentee dispenses with the elastic material in the 
| guiding pulleys, as mentioned in the specification of the former patent, and he 
| winds the traction ropes more or less round the Y-shaped grooved sheaves, 
or any other shaped pulleys or wheels which will confine and grip the trac- 
tion ropes sufficiently tight to prevent them from slipping through such 
pulleys, and he places these pulleys on the framing of the windlass, or on 
the framing of the snatch blocks, The invention aiso relates to an improved 
arrangement of winding apparatus in which are employed three V-shaped 
grooved sheaves, similar to those shown and described in the specif ions 
of patents No, 2003, 1860, and No. 1483, 1861; but instead of arranging the 
sheaves with horizontal axes, as fermerly, he now proposes to gear them 
toget her and place them alongside the steam engine on vertical axes. The 
invention also cousists in coustructing a dead anchor to resist the draught 
of the implements en.ployed in steam cultivation. Also in improvements 
| in the fire-box of the common horizontal tubular boiler employed for ri 
cultural or traction purposes, The object of this improvement is te pr 
the accidents usually caused by the crown plate of the internal fire-box 
becoming uncovered by water when the boiler is descending or ascending 
inclines, In carrying these improvements into effect he entirely dispenses 
| with the crown plate, and substitutes therefor a fire-brick diaphragm or roof 
placed a little below the water line of the boiler. The fire-bricks are fas- 
tened to a metal frame, which is suspended from angle iron pieces attached 
t» the internal fire-box, or by bolts from the top of the fire-box, thereby 
compelling the gases to pass through the tubes. The plates of the internal 
fire-box are carried up vertically, the narrow water or steam spaces being 
inued to the top, where they are rivetted to the external fire-box, and 
d in the same manner that the bottoms of the fire boxes usually are 
spac: above the fire-brick roof or diagram is occupied by a steam reser- 
voir or dome which is divided into two compartments, in order that steam 
may be drawn from either end or each alternately. The invention cannot 
be fully described without reference to the drawings. 


Ciass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §e. 
W. Hecnes, Parliament-street, 
n engineering and architectural structur 



























































Westminster, “ Malleable culinders 
8." — Dated lath January, 





us 
186 
This invention consists in constructing cylinders or tubes, suitable for 
columns or supports used in engineering and architectural stractures, by 
forming and combining plates of wrought or malleable iron, each of which 
is rolled with two outer projecting flanges, which are produced at angles 
greater than a right angle to the plane or outer surface of the plate. 





126. B. Moss, Liverpool, “ The application of steatite, cither alone ov in com- 
binrtion with other substances, to the manufucture of bricks, Jire-bricks, 
the lining of Furnaces, &e."—Dated 1ith January, 1862. 

The inventor, in carrying out this invention, by preference reduces the 
steatite to a powder, then moistens it with water, to which, in some cases, 
it is preferred to add a weak solution of potash, or other chemicals, thereby 
forming a slip or plastic substance, out of which the articles to be manu- 
factured are formed by being passed into matrices of the required form by 
| hydraulie or other powerful machinery, to give it the required adhesion and 
form, after which the articles are baked or burned in the usual way. In the 
formation of some of the articles named, and in lining furnaces, clay or 
other substanc?s may be combined with the steatite.—Not proceeded with. 
130. J. Tow, Oxjvrd street, Loudon, “ Stoves."—Dated 18th January, 186?. 

This invention has for its object improvements in the constraction of 
stoves or fire places for heating apartments or buildings, whereby the 
draught can be easily regulated, and the escape of smoke into the room or 
apartment prevented. There is also an arrangement by which hot air may 
be conducted from such stoves to any part of a building. Stoves or fire 
places constructed according to this invention are formed in several parts, 
in order that they may be readily taken to pieces for examivation or repair, 
and for facility in fixing. The front consists of a plate formed with an 
opening to the fire chamber or grate ; this plate fits into a recess communi- 
cating with the flue or chimney. To the lower part of the back of the 
front plate the fire chamber or grate is attached, but above it an arched or 
other suitable chamber is formed, extending from the back of the front 
plate, and having an opening into it from the front ; and below over the fire, 
from the upper part of this hood or chamber, a flue of suitable size rises 
into and communicates with the main flue or chimney. Into this upper 
chamber a sliding hood of suitable form is introduced, with an opening in 
the upper part which corresponds when the parts are together with the 
opening in the upper part of the chamber leading to the flue, but when it is 
desired to reduce or cut off the draught to the chimney the sliding head is 
drawn out, so as to contract or close the passage to the chimney. Between 
the slide and the inside of the chamber above described a space is left in 
which the air becomes rarefied, and may be conducted by suitable pipes or 
other channels to warm or ventilate other parts of the building. The back 
of the front plate around the sides of the fire place and air chamber are 
filled up to avoid air spaces. Ornamental parts are attached to the front 
plate by screws or otherwise, which serve to assist in drawing the stove out 
of position when required. 

152. J. F. TourRrieR, Manchester-street, Manchester-square, London, “ Appa- 
ratus for warming adjoining houses by means of air chambers attached to 
grates in the party walls dividing such housss.”~—Dated 21st January, 
1862. 





In carrying out this invention a grate, such as is generally used, is pro- 
vided with an air chamber or tank of iron screwed at the back or sides of 
the grate, which chamber or chambers will from their position derive great 
heat from the fire, the heated air contained in the above chambers being 
communicated by means of pipes. —Not proceeded with. 








Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, gc. 


107. S. W. Marsu, Washington, U.S., “ Breech loading fire-arms.”~— Dated 
14th Janvary, 1862. 

This invention cannot be described without reference to the drawings. 

| 110. J. Harris, Newton Abbot, Devonshire, “‘ Semaphore target marker.”— 
Dated 14th Januwrry, \s62, 

This invention has reference to an instrament for denoting where the 
bullet strikes the target, at whatever position or angle, and the instrument 
| is composed of a dial with an indicator hand, worked by a winch handle, 
operated upon by the marker ; the dia! and indicator are placed in such a 
position, and are so made, as to be seen at long distances A vane and 
cardinal points with signal flags can be attached when required. - Not pro- 
ceeded with. 

132. T. Newton, Manchester, ** Sights for vites."—Dated 18th January, 1862. 

This invention relates, First, to the fore sight, and consists in making it 
portable and adjustable, instead of having it permanently fixed to the 
barrel of the piece as at present. ‘he sight is attached to a sliding plate 
working on surfaces, or in a V groove, forming part of a hoop or collar 
which fits the muzzle of the barrel where the sight is required to be placed, 
| and is provided with a thumb screw for holding it fast. There are various 

modes of shifting the sliding plate for adjusting the sight. In one arrange- 

ment the sliding plate carries a nut encircling a screw held in the bearings 
on the hoop or surface, so that, when the screw is turned either way, the 
sliding plate is moved to and fro, and the ght” adjusted with great 
facility, so as to give the necessary amount of wind-gauge arrangement. In 
another arrangement the sliding plate has teeth underneath, gearing into 
teeth formed in a ring encircling the hoop which carries the surface and 
sliding plate. At the lower part of the hoop there is a screwed hole and 
thumb screw, which, when slack, allows the ring to be turned and shift the 
sliding plate by means of teeth ; but, when the thumb screw is screwed fast, 
it tightens the sliding plate and “‘ sight” connected with it, and also firmly 
holds the hoop to the barrel of the piece. This invention re‘ates, Secondly, 
to the back sight, and consists in improved modes of filling up the space 
between the sliding or elevating bar and the bottom of the holder. The 
sliding or elevating bar is fastened to a series of plates acting as shutters, so 
| that, when the elevating bar is moved up and down, the series of plates 
move up and down also, and thus accommodate themselves to the distance 














between the top of the sliding bar and the holder, and effectually close the 
opening. In order to elevate or depress the plates as required the patentee 
employs a rack at each side of the frame or holder, gearing into the teeth 
of which are two wheels or pinions working in pinions attached to the 
sliding bar, so that, when the pinions are turned elther way, the elevating 
bar and plates connected with it rise or fall, and thus close the opening. 
Or, instead of the plates, he employs a curtain of any suitable metal or 
material wound on a roller, and moved up and down by a rack and pinion 
or other convenient means 
138. W. L. Wisans, Baltimore, Maryland, U.S., “ Mounting or ianeurring 
cannon or ordnance on ships or vessels of war and floating batteries.”— 
Dated 18th January, 1862. 

The patentee claims, First, mounting cannon or ordnance, and also their 
carriages and platforms, on board of ships or vessels or floating batteries in 
such a manner as that they may be raised and lowered at pleasure by steam 
or other motive power, for the purposes set forth. Secondly, making hatch- 
ways or openings in the upper decks of ships, vessels, or floating batteries 
through which the cannon or ordnance may be raived from and lowered to 
an under deck for the purposes set forth. Thirdly, adapting to such hatch- 
ways or openings covers which are to be worked or moved by the agency of 
steam or other power, 

139. T. Roserts, and J. Dawe, Manchester, “‘ Gunpowder.”— Dated 18th 
January, 1862. 

This invention consists in a method of manufacturing gunpowder, where- 
by the patentees are enabled to use nitrate of »oda in place of or in combina- 
tion with nitrate of potash, and the principle they proceed upon is to add 
thereto a substance which will effloresce, so as to correct the tendency of 
the other material or materials to become moist ; of these substances they 
mention, for example, the anhydrous sulphates of soda and magnesia. 

149. R O. Doremus end B. L. Bupp, New York, “ Making Cartridges.”— 
Dated 20th Janwiry, 162. 

The patentees claim, First, forming the ordinary granulated gunpowder 
of commerce into shapes suitable for use as cartridges, by compacting the 
same within moulds by pressure so applied as to condense the said 
powder into those shapes, substantially as described. Secondly, giving to 
the cartridge the principle of acceleration, by forming it in strata of differ- 
ent rates of combustibility, substantially as deseribed. Thirdly, combining 
the ball or other projectile directly with the powder to form a fixed charge, 
substantially as described, 













CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, §e. 








* Improved fabric applicable to the manufacture of 
— Dated Wth January, 1862 

This invention consists in the employment for the manufacture of hats 
and coverings for the head of different kinds, and chiefly of fancy hats, of a 
fabric having its warp and weft of horse hair, or ether animal hair of a 
similar vature only, or of the said animal hair having either its warp or 
weit of silk, cotton, or other material con ied with fabrics composed of 
other materials. The fabric may also be made of animal hair and vegeta- 
ble hair or fibre alternately, or mixed vegetable hair is obtained from the 
leaves of the lupis, the abaca, aloes, and other plants furnishing an 
analogous matcrial, Thus the patentee makes head coverings either with 
a fabric having its warp and wett wholly of animal hair, or with its weft of 
hair and its warp of various materials, or of animal and vegetable hair, and 
lined witha fabric of animal and vegetable hair alternately, or with one of 
these hair fabrics lined with a fabric of silk or other table material, 
This animal and vegetable hair may be dyed so as to permit of producing 
stripes and designs of various forms and kinds, 
142. T. Hour, Blicard-strect, Blickfriars-road, Loudon, “ Folding ivon-chairs 

aud char bedst-ads.” ~ Dited 20th Janwery, V8 

This invention has reference chiefly to the mode of sustaining the chair 
back, and is carried out as follows :—Near the forward upper angie of the 
paraliclogram, or other figure described by the bars forming the arms, the in- 
ventor joinis 2 diagonal piece, and on the horizontal part of the arms he 
cuts notches to receive a pin or other citch of the diagonal piece ; this 
diagonal piece fixes the arms in position, and thereby sustains the chair 
back. An invalid or other person sitting in the chair can readily alter 
the po-ition or inc.ine of the back as he pleases while sitting in the chair 
by simply moving the diagonal catches from one set of notches to another, 
Instead of notches, holes or other modes of holding may be adopted,.— Not 
proceeded with, 























Ciass 8.—CITEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 

113, W. CLELAND, Evertoa, Liverpool, * Treating and utilising certain ma- 
terivls used and products vbtained in the manufacture of grs."—Dated 
15th January, 1862 

The patentee claims, First, the use of ordinary horizontal gas retorts, that 
is, retorts which have been set or used for gas making, or retorts similar 
thereto for distilling or subliming off the sulphur from spent oxides of iron 
that have been used for purifying gas, with the exception of the magnetic 
oxide and carbide of iron and spathose iron ore. This exception does not 
relate to the claims hereinafter stated. Also the distillation or sublimation 
of sulphur from spent oxides of iron that have been used for purifying gas 
by means of vertical or reclined retorts, in which the process, if desired, 
may go on continuously, Also utilising by distillation the ammonia or 
ammoniacal compounds contained in the spent oxides of iron, Also the 
use of waste heat from the arches or ovens of gas retorts for the above 
named purposes of distillation and sublimation of sulphur and ammonia. 
Also the direct production by the distillation and sublimation of roll or 
stitch sulphur and flowers of sulphur from spent oxides of iron, Secondly, 
the extraction of sulphur from spent oxides of iron by fusion and pressure. 
Thirdly, the extraction of sulphur from spent oxides of iron by digestion 
in the liquids mentioned under this head. Fo vrthly, the extraction of 
ammonia and ammoniacal compounds from spent oxides of iron by lixiviat- 
ing with water, substantially as set forth, Fifthly, the production of 
sulphurous acid gas from spent oxides of iron by self sustained combustion, 
substantially as described. Also the utilisation of the ammonia given off 
by spent oxides of iron while burning, substantially as described, Sixthly, 
the production of sulphates of iron directly from the spent oxides of iron 
when treated with limited access of air, substantially as described. Also the 
production of sulphides of iron by heating in the absence of air such spent 
oxides of iron as do not yield free sulphur by the ordinary distillation or 
sublimation. Also the production of sulphides of iron from thespent oxides of 
iron by mixing the latter with metallic iron minutely divided and water, sub- 
stantially asset forth. Also the production of sulphides of iron from the spent 
oxides of iron that contain an axcess of sulphur by adding to them metallic 
iron or oxide of iron, and heating the mixture in the absence of air, Also 
the production of the sulphides of iron from the spent oxides of iron by 
adding metallic iron and fusing the sulphur in the mixture. Also the use 
or application of any or all of the sulphides mentioned as obtained under 
the first and this sixth head of the invention for the production of sulphates 
of iron. Also the application of spent oxides of iron for the manufacture 
of sulphate and sulphite of ammonia in the various modes, substantially as 
described under the sixth head. Seventhly, the use of the spent oxides of 
iron for the manufacture of sulphate of aluminum and alum, either directly 
or by previous convers on, into sulphide of iron, or into sulphate of iron. 
Eighthly, the use of the spent oxides of iron for the facture of sulphat 
of soda, sulphuret of sodium, and carbonate of soda, either directly or by 
previous conversion into sulphide of iron, or into sulphate of iron, Ninthly, 
the use of the oxides of iron and other materials resulting from the foregoing 
processes under the third, fourth, fifth, sixth, seventh and eighth heads of 
the invention for the manufacture of pigments, Tenthly, the use of the resi- 
dual oxides of iron from the second, third, fourth, and sixth heads for the 
purification of gas, Also the use of the crude sulphate of iron materials from 
the sixth head for the purification of gas, Also the use of the burnt oxides of 
iron from the fifth, eighth, and ninth heads of the invention (when any is 
available from the latter) for the purification of gas, after being treated or 
prepared for purification, substantially as set forth in the tenth head of the 
invention. £ eventhly, utilising the ammoniacal vapours that are given off 
by the oxides of iron that are undergoing revivification, substantially by the 
means and apparatus described. 

144. W. Boaer, Manchester, “ Certain improvements in the method of sizeing 
paper, yirns, and woven fabrics, and in machinery or apparatus 
connected therewith."—A communicution.—Dated 20th January, 1862. 

This invention consists in the employment of steam in combination with 
pure starch or other sizeing material directly upon the paper, yarn, or cloth 
in the sizeing vessel or receptacle, or upon the surface of the sizeing roller 
or its equivalent, as described. 

147, E. C. Nicuonsox, Lockslelds, “ Preparation of colours suitable for dye- 
ing and printing "—Dated 20th January, 1962. 

This invention is carried into effect as follows:—The patentee takes red 
dye, such as is made from aniline or its homologue, and, without the ad- 
mixture of either aniline or its homologue, heats it carefully in a suitable 
apparatus to a temperature by preference between 390 deg. and 420 deg. 
Fah, The substance quickly assumes the appearance of a dark semi-solid 
mass, the red dye being transformed into a dark substance with evolution 
of ammonia. The mass he prefers afterwards to extract with acetic acid, 
using a quantity of acid about equal in weight to the amount of red dye 
treated, and this acid he dilutes with enough alcohol to make a dye of con- 
venient commercial strength. The solution obtained is of a deep violet or 























purple colour, and may be used directly for dyeing purposes. | 
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Ciass 9.—ELECTRICITY.—NoneE. 


Ciass 10.—MISCELLANEOUS. 
_ Including all Patents not found under the preceding heads. 
66. J. H. Tatum and W. J. Wituiams, New York, “ Manufacture and 
structure of wicks.”— Dated 9th January, 1862. 

It is well known that ail ordinary twist wicks when used in tallow 
candles require continually to be snuffed ; and in order to avoid this con- 
stant attendance and the filth consequent therefrom, many attempts have 
been made to adapt to tallow a self-consuming wick, and it is well known 
that when the ordinary three strand braided wick has been employed it 
always fails in consequence of the tendency to turn outward too suddenly 
and overloads with the ascending fat, so as to fall down upon the wall of 
the candle and cause it to run and melt away. But by the use of the 
machine constructed according to this invention the patentees are enabled 
to construct a new form of wick at one single operation of the machine, 
resembling in its exterior the ordinary three strand braid, but totally 
different in its interior. By introducing into one of the hollow shafts a 
hemp or flax cord or string, such as is ordinarily used for the strings, and 
introducing into the other a soft cotton or woullen cord or string, which 
cords being taken up in the braid in the form of a core, a wick is formed of 
greater capilarity, and at the same time possessed of strength and resistance 
enough to stand up aud not overload with the ascending fat, and yet the 
wick, by virtue of the exterior braiding, has a constant tendency to turn 
out of the flame and to consume by coming in contact with the external 
atmosphere. In the application of this wick, in order to obtain the best 
results, and to totally destroy the ash, it is necessary that the cords or 
cores, as wellasa portion of the cotton forming the strands in the braid, 
be previously steeped in an aqueous selution containing chemicals that 
will dissipate the ash ; the solution preferred is made as follows :—First, a 
solution of acetate of lead, one ouncs per gallon of water. Secondly, a 
solution composed of two ounces of borax and one ounce fluid silicate and 
soda added, to one gallon of water. The cords, &c., «re first dipped in the 
acetate solution warm, then in the alkaline, and finally wrung out and 
dried. The machine employed cannot be described without reference to the 
drawings. 

70. A. B. Le Mink De Normanby, Kiny’s-road, Clapham Park, Surrey, 
* Fixing tubes in tube plates '"—Dated wth January, 1862. 

This invention cousi-ts in passing the extremity of the tubes through plain 
flat plates perforated with holes somewhat larger than the said tubes, in 
such a way that the two extremities of each tube may protrude a short dis- 
tance through the said perforated plates. A ring (or more if need be) of 
vuleanised india-rubber isthen stretched round the ends of the tabes which 
thus protrude beyond the perforated plates, so as to grip them tightly ; or 
else a ‘' gasket” smeared with red lead, or some other material of au ana- 
logous nature, is wound round the ends of the suid tubes, anda pressing plate, 
that is to say a flat plate perforated with holes also somewhat larger thanthe 




















| by some other contrivance. 


tubes and corresponding with those of the perforated piates first mentioned, is | 


putover the vuleanised india-rubber rings, gasket, or other material first 
alluded to, so that the said vuleanised india-rubber rings, gasket, or other 
material round the said tubes, being thus situated between the two tlat sur- 
fuces of the tube plates and pressing piates may, by bolting the suid plates 
together in the us! way, be tightly squeezed between them, and thus 
prevent any leakage round the extremities of the said tubes, and thus obvi- 
ating the necessity of using glands, coll or * fecules,” or of forcibly 
expanding the tubes in the tube plate as heretofore, so that when itis found 
necessary to repiaee one or more of the said tubes, it may be done simpiy 
by unbolting the two plates between which the said tubes are grasped by 
the vuleanised india rubver or gasket, 



















72. R. Jounson, Liverpool, ‘Composition sor coating the botteme of ivon 
ships, dc Jated With January, U2, 





This composition consisis of mercurial or blue ointment (a mixture of | 


mercury and fatty matter), arsenic and black lead, in combination with 
drying oil, oil paint, or common coal tar, or black varnish. The patentee 
refers to use the ingredients in about the following proportions, say, 2 
= weight of the mercurial ointine ib. by weight of powdered arsenic, 
with GIb. by weight of black lead in powder to one gallon of coal tar, or 
black varnish, or paint oil, or ol paint, or other suitable vehicle, coal tar 
or black varnish being preferred, tie thoroughly amalgamates the several 
ingredients by the use of a mill or a pestle and mortar, or in any other con- 
venient way, He prefers to apply this composition over a coating of 
common coal tar or black varnish. 

Td. J. Oaves, Miryield, York, “ Washing imachines.”"—Dated lth January, 

sé. 

This invention consists of a tub or cylindrical ves-el mounted centrally 
on the top end of a vertical spindle or pivotsupported ina suitable framing. 
On the spindle is a cog-wheel, into which two racks gear, one on each side 
of the spindle. One end of cach rack is connected respectively to two hand 
levers, Which are actuated alternately in opposite directions, thereby giving 
partial rotary motion to the tub or vessel. A circular lid or dise fits 
loosely within the tub, which is also mounted eentrally on the bottom e:d 
of another vertical spindle, which is supported by a suitable tixing on a 
portable rail placed across the tub, but w thereof, and attached to the 
framing, in which fixing the said spindle is free to rotate and shde up or 
down, A stud or arm is fixed in the top of the lid, at a suitable distance 
from the centre, to which is attached a rod connected to one of the hand 
levers, by the action of which partial rotary motion is given to the lid ina 
contrary direction to the motion of the tub. The underside of the lid and 
the upper side of the tub bottom are provided with ribs or projections. 

78. L. Perre aad BE. 8. Teeken, Waterloo-road, Londou, © Show ecards, 
window ticketa, de."— Dated With January, Use”. 

The inventors in carrying out this invention take velvet, plush, cloth, 
leather, American cloth, oil cloth, and such like substances, and by means 
of a machine, or otherwise, coat the back of the fabrie with a thin solution 
of india-rubber, gutta-percha, gum shellac, and other gums, or other 
adhesive substance, The material is then passed a second time through 
the machine, in order to increase the adhesive coating to the required 
thickness. The letters or devices are then cut out of the material first 
deseribed by hand or machinery, and are made to adhere by means of } 
or otherwise to suitable grounds, such as wood, card, oil cloth, Ameri 
cloth, glass, leather, canvas, and such like substances.—Not proceeded wi hy 
































$2. H. Cuarrron, Birminghain, “Ceo 
horses.” —Duted Vth January, 1s 

This invertion relates to the manufacture of shoes of the kind generally used 
in South America, particularly in b for mules and horses employed for 
transporting merchandise, which shoes havea sharp outeredge, and have large 
headed nails driven in them for the purpose of giving the animal’s feet a 
firmer hold on the surface he has to walk over than would be afforded by 
ordinary horse shoes. The said invention consists in shaping by rolling bar 
iron, from which shoes of the kind deser:bed are manufactured, instead of 
shaping the said iron by hand forging, as is ordinarily practised, and 
cutting or piercing the whole of the rectangular holes, or more than one 
of them, in the partially made shoes at one operation by che use of a 
direct acting press. 

83. J. Waitt, Trinity-street, Southirark, * Lubricating or oil cane, Se."— 
Dated Vth Ja wary, Us62. : 

This mvention relates to a can in which the movable top or cover is pro- 
vided with a top lining of leather, cork, or other similar substance, so that, 
by temporarily securing the top in its place, an air tight and liquid tight 
cover will be obtained. Inside this can the patentee applies arrangements 
for regulating the flow of oil from the said can ; and such arrangements 
consist in this, viz., instead of the plunger tube heretofore used having a 
small coiled spring therein, with collars soldered or secured at each end, 
together with other troublesome constructions, he uses a tube without any 
collars ; through this descends a plunger which has a groove along i! to act 
as an air vent when pouring out oil, this plunger being previde | with 
proper washers for closing trom time to time the end of the tube through 
which the said plunger passes. The end of the plunger acts directly or in- 
direct y upon a lever inside the aforesaid can, the said lever having its 
fulcram in or on a cross bar or wire, Which fuleram or turning point differs 


tain kinds of shoes for mules and 




















turning in small slight pieces of tube, the fulcrum of the said lever is either 
fixed or turns in such suitable bearings as are hereafter described attached 
to the sides, to the top, or the bottom of the can. Or instead of the arrange- 
ments mentioned the plunger might be arranged to act on the end of a 
bent lever, which has its fulerum at the bottom orat the top of the can, the 
valve at the other end of the bent lever for stopping the spout being 
weighted to close easily. The spring or springs, which are not restricted 
to any particular form or character, actuate the aforesaid lever, and may be 
applied above, below, or in front, or at back of the said fulcrum, or even 
at the sides of the same, so as to act by tension or pressure on the said lever, 
the end of the lever opposite to the plunger being provided with a valve for 
stopping the entrance to the spout, which valve is faced with a washer of 
leather, cork, or other similar substance firmly secured to it by turning over 
the metal of the valve, or the sides, or the ends, or both, and clipping 
tightly the same. Another arrangement which could be adopted if desired 
would effect the regulating of the tlow of the oil by means of a lever with- 
drawn backwards or propelled forwards by a trigger in the place of the 
plunger, thus closing the spout with a valve, or opening it again as may be 
requisite. The handles of these improved cans he prefers to make double or 
§S shaped, 
Sd. L. Mackindy, Greenock, “ Apparatus for veburning animal charcoal."— 
Dated Mth Januery, 1862. 

This invention consists of a series of trays arranged spirally and vertically 

over a fire-pizce, or in a flue, the covers of the trays being perforated to 








furnished with slides through which the reburnt charcoal enters a closed 

receiver, in which the charcoal is allowed to cool without contact with the 

atmosphere.—Not proceeded with. 

86. W. WILKINSON, Charlotte-street, Fitzroy-square, London, “ Ornamenting 
and decorating metals, glass, porcelain, varchment, de.”—Doted th 
Janvary, 1862. : 

This invention consists, Firstly, in an improved mode of protecting on or 
between sheets of glass, or on metals, figured designs, pictures, prints, 
engravings, textile or woven fabrics, lace, woven Wire, or wire gauze, either 
embroidered or plain, or if necessary gilded or silvered, or otherwi-e 
ornamented, and rendered transparent or not according to the purpose for 
which it is designed. Secondly, in gilding or silvering or applying other 
metals to designs on paper and other fabrics and materials, by printing same 
in a lithographic or other suitable press, or by other means, and further in 
ornamenting the paper and other fabric and materials with suitable dye 
colours or inks, so as to produce an ornamental design protected by being 
placed upon or between plates of glass, or glass and metal combined. and 
when thus ornamented is well adapted for pictures, windows, window blinds, 
pannellings to rooms, doors, ceilings, cornices, &c.—Not proceeded with. 


88. J. M. Rowan, Glasgow, “ Iron and steel.” —Datel 13th January, 1862. 
This invention comprises improved modes or means of introducing into 
fluid iron for the purpose of removing such impurities as sulphur, phos- 
phorus, and silica, gaseous matters, such as chlorine, hydrofiuoric acid, and 
others, depending on the particular action desiderated. And in carrying 
out the invention the said gases, being produced in any convenient 
manner in separate vessels, are afterwards made to enter the melted metal 
by being forced in after their production by means of pumps or other 
suitable means, or by being produced in closed vessels in such @ way as 
to have the pressure requisite for their introduction into the melted metal.— 
Not proceeded with. 
91. T. Soak, J. Betsuam, and M. Soar, Nottingham, “ Knocker to be attached 
to doora, &¢."—Dated 13th January, 1862. 

This invention consists of an arrangement «nd combination of apparatus 
in which is employed a plain or ornamental plate of cast or other 
metal or material, the upper end of which is made in the form of a label 
or scroll, upon which a name or number may be engraved or otherwise 
delineated. Below the label or scroll is a stud or studs, which forms or form 
part of the hinge of the knocker, and which is secured to it by a pin or 
rivet. The back of the knocker forms a plug and cover whieh closes a slit 
in the plate lying below the stud. Below this slit is a projection near the 
bottom or lower end of the plate, upon which the knocker falls, and where 
required a hole may be drilled through the projection and a wire passed 
through it, having one end tapped and screwed into the lower end of the 
knocker, in which case, when the knocker is raised for the purpose of 
inserting a letter or other document, it will besides knocking the door 
also ring a bell, the other end of the wire being connected to another wire 
or lever for that purpose ; or the knocker may be caused to ring the bell 
A receptacie for the letters or other decuments 
may be added, the same being composed of wood or suitabie material. 




















94. R. A. Brooman, Fleet-street, Loudon, “ Cups, bowls, saucers, and other 
dishel articles and cases."—A communication. —Dated Lith January, 


Isb2, 
g cups, bowls, saucers, and other 





This invention consists in manufacturing 
dished articles, as also cases of leather, velvet, silk, and other like matcriais 
us hereafter described. ‘Lhe inventor cuts out froma skin or other materi 
two di-es, and if desired cements or fixes on the back of cach of the 
paper, muslin, cloth, or other strengthening material, and applies a stiffen- 
ing agent such as shell lac. Each of the dises alone or stre gthened is after- 
wards stamped in relief, or in intaglio, with avy pattern desired ; the two 
dises thus prepared are placed over or one within the other, and the edges 
are closed and ornamented by a metal moulding, or not, according to the 
nature of the article. For cases, the stamped dises are superposed and 
united by a hinge at back and snap in front. 
H. Scuorrhanper, Paris, “ Albuns fi 
other pictures.” = Dated 13th January, | 

This invention consists in so forming the leives of albums that the picture 
or pictures, together with part of the leaf holdin: the same, may be placed 
and held atan inclination, so as to obtain the most suitable light for viewing 
thepictures at. The inventor applies on each side: f every leat, or on one side 
only, a frame for holuimg one or two pictures, and unites itat one side or 
end only, and he makes a tongue or frame in or on the holding frame. 
When the albuin is closed, or when the leaves and pictures are in- their 
ordinary po-ition, the holding frames, pictures, and tongues do not protrude 
beyond the thickness of the leaves. When the album is opened, and any 
picture is to be viewed, the holding frame is raised, and the tongue or back 











95. containing photographie and 











| frame is protruded outwards, and the frame resting partly upon itis main- 
} tamed inclined, 


If desired, pictures may be held in the leaves which are 
covered by the holding frames, aud which can only be seen when such 
are raised, Again, instead cf the tongue or supporting frame be- 
mentioned, the inventor sometimes forms the support by hir 
€ rdboard, or other suitable material, to the top of the holding 
frame, Which is pushed outwards for supporting the holding frame, 
and which is folded inwards and under the holding frame when the pictures 
are not required to be raised to be viewed, 

104. J. Jack, Liverpool, * Cores sor moulding or shaping metals.”"—Dated 14th 

January, 1ser. 

For the purposes of this invention metallic or other chains are used or 
applied, either taking the place of the hay, straw, or other tibrous bands 
entirely, or being used in connection with a small quantity of the said 
fibrous materials. Perforated, unperforated, or solid core bars or centre 
pieces may be used, and with any of these the chains may be applied 
spirally, longitudinally, or otherwise, as the air is equally drawn off and the 
strength and thickness uniform throughout, whilst, in some cases, the core 
bars and centre pieces might be dispensed with. The loam is run on or 
pressed over the chains, and the whvule dried and finished in the ordinary 
manner.—Not proceeded with. 

105. M. Cuapwick, Radelifie, “ Machinery for folding or pluiting cloth, aud 
Sor measuring the same "—Datet lath Janu orn, W862 

The object of this invention is the production of machinery for retaining 
the cloth at each fold in a firm position during the process of plaiting or 
folding, and for delivering the cloth to the machine as required ; and, also, 
for regulating the machine for measuring and plaiting var.ous widths of 
plaits or folds. — Net proceeded with. 

























106. W. Gorsk, Minworth, Warwickshire, “ Machinery for manufucturing 
the cut nails called brads.”—Duted Vith January, 1862. 

This invention consists in an arrangement of parts for guiding and giving 
a compound motion to the strip of iron from which nails of the kind called 
brads are cut, The motion given to the said strip consists of the ordinary 
swivel motion, that is, a motion whereby the end of the strip is presented 
obliquely to the cutters, in combination with a side or lateral motion, 
whereby the strip is carried backwards and forwards, so as to be operated 
upon alternately by the bell cutters in conjunction with the bottom: or 
fixed cutters, The object of this motion is to secure uniformity in the 





| size of the heads or bills of the said brads, which cannot be effected in ma- 


chinery of the ordinary kind. 
169. C. Hwa, Ferreside, Kidwelly, Carmarthenshire, “ Lubricating com- 
pounds.”— Dated With January, S62. 
This invention is carried into effect as follows:—First, to make a thick 
grease, the patentee prepares a pulp or jelly by boiling down carragen moss, 
so as to obtain a jelly or pulp of a good consistency, He sometimes auds to 











| thisa small quantity, about one part in thirty ‘parts, of flour ; he then 


allow of the gases evoly ed in the burning passing readily off from the cher- | 
coal. The trays communicate at top with a hopper in Which the charcoal | 


to be reburnt is placed, and at bottom the trays open into a spout 


takes fourteen parts of this jelly, into which he dissolves one part of 
common yellow soap, one and a half parts cf tallow, or one part of eindle 
composite, one part of palm oil, aud half a part of lead: or he substitutes 
another half part «f tallow, three-quarters of a part of finely divided stea- 
tite, and ene part of common soda ; he sometimes substitutes Lorax, When 
all are thoroughly dissolved and well mixed over a steady heat, he runs it 
through a fine sieve, and coos down, stirring gradually as it cools, 
Secondly, to make a liquid grease, he prepares a thin pulp or jelly from the 
same description of moss, and m the same manner; of this he takes ten 
parts, and adds eight parts of lard oil, or four parts of lard oil and four parts 














\ | of rape or olive vil) one-eighth part of finely pulverised steatite, a half 
from the old arrangements, inasmuch as, instead of the cross bar or wire | ; : "al n < 


part of caustic potash at the specific gravity of 10deg. Baume.  Some- 
times he adds half a part of soit soap. He warms all these ingredients up 
toa scalding temperature, stirring well during the time, until all is well 
mixed, when he strains and cools down, stirring as it cools. 
114. T. TimMiIns end T. Simmons, Birmingham, “An improved bath."— 
Dated L5th Jannary, 62. 
This invention consists in so constructing these baths that each shall 
combine in itself all the advanteges of the hot air or Turkish bath with the 
vapour, slipper, hot and cold shower bath ; and this the patentees effect by 
constructing the bedy of the bath of sufficient size and capacity for general 
use, With a projection at the head, so that, when using this bath as a hot 
air or vapour bath, a pillow may be placed on the projection for the head of 
the occupant to rest on. Some little way from the bottom they place a 
strong frame stretched with cane, wire, or other non absorbent material for 
the patient to recline on, and ut the sides. when required, they also place 
frames stretched in the like manner, standing off at a httle distance from 
the sheet metal sides of which the bath may be composed, for the purpose 
of protecting the user from contact with the hot metal. At the foot an 
air-way is constructed, and a suitable lamp or other heating apparatus for 














heating air, which is sent into the interior of the bath through the air-way | 


before mentioned. 
bottom end upwards, and to this a counterpoise cover is attached with a 
close hinge or other joint, so as to form a lid to entirely cover up the bath, 


The body of the bath is partially covered over from the | 


excepting at the top end, where an opening is formed to receive the neck | 


of the occupant, as the body only is intended to be subjected to the effects 
of the hot air or vapour, wh ch may be raised to any desired degree of heat, 
and which freely circulates below and around the occupant. This arrange- 
meut will be found highly beneficial, as the hot air or vapour in no case is 


inhaled by the user, and from the appliances used for supporting the body 
— non-absorbent, no pernicious disexse can be absorbed and communi- 
cated to the succeeding user of the same bath. And this description applies 
generally when such bath is heated with steam or vapour, which may be 
medicated or otherwise, as desire. And by removing the frame before- 
mentioned, and securing the air-way with a suitable plug, the bath is in 
every way suitable for the ase of hot or cold water, which may be supplied 
or drawn off in the ordinary way. 

115. J. Ripspate. Minor'rs, Loiduu, “ Preparing sheet lead for covering 

floors, stairs, de." —Doted \ith Jonvary, 1862. 

This invention consist~ in -inking by pressure from presses, rolls, or hand 
tools, designs or patterns on that surface of the sheet lead which, when 
laid, is to come uppermost, and in filling up such sunken designs or patterns 
with colour or not, according to requirement. 

117. J. Brook, Leeds, * Lubricators.”—Dated 16th January, 1862. 

In carrying ot this invention the inventor takes a square hollow box, 
preferably meta! ic, having the inner bottom face curved concavely, and 
having a proj. cting mouth and lip formed in the slide, which communicates 
with a discharg + tube ; within this cup or box he mountsa brush or brushes, 
which are so disposed as to rotate upon an axis always sweeping or ap- 
proaching the bottom of the cup, and extending and pressing against the 
lip of the orifice of the discharge pipe each time as it passes during its 
rotation ; oil or other lubricating matter is put into the box by any con- 
venient month, and, motion being given to the axle upon which the 
brushes are mounted, these take up the oil, and on meeting the lip it is 
pressed out and fails down the discharge pipe upon the machinery requiring 
to be lubricated ; by placing a cock in the discharge pipe the discharge may 
be closed at pleasnre ; also by mounting a rigger on the axle of the 
brushes, and communicating motion to it from the machinery, it may be 
made self-ac'ing.—Not proceeded with. 
11s. J. A. Knicut, Symond's-inn, Chancery-lane, London, ‘* Machinery for 

dressing millstones by means of a diamond cutter.’—A comiiunication.— 
—Duted ith Junuary, 1862. 

The uature of this invention consists in the novel construction and 
arranvemeut of the different parts of a machine for dressing millstones 
especially designed for use in connection with a diamond cutter. Among 
these parts are a double guideway parallel rule, with the means of 
operating the same, a diamond cutting instrument with the means of 
guiding the same, a diamond cutting instrument with the means of guiding, 
operating, and steadying said instrument, two adjustable steel shields 
secured in a channel formed in the lower surface of the parallel rule to 
protect the setting of the diamond, two raised ledges of metal secured to 
the under surface of the double guideway forming a channel for the 
parallel rule to rest upon, and a self-adjusting diamond protector. The 
invention cannot be described without reference to the drawings. 

120. T. MATANLE, Wilmot-square, Bethnal-green-road, 












London, “ Runner 





Sustening for umbsr: los, prrasols, de.” —Dated 16th January, 1862. 
This 


invention consists in attaching to the stick a pin, staple, or other 

tion, and in forming in each end of a tubular runner a curved or 

bly formed slot, into which the pin or projection passes and locks 

-elf us the umbrella or other article is either opened or closed, being 

fure:bly held therein by the natural spring of the umbrella frame. A 

moderate pressure and a very slight turn of the runner by the hand serves 

to release the latter from the projection, when it is desired to either open or 
close the umbrella or other similar article, but the locking motion is self- 
acting, and is due to the peculiar form of the slot or opening in the ranner, 
and the natural spring of the frame of the umbrella or other similar article. 

— Not proceeded with. 

122. H. Wueatcrort, Fore-street, London, “ Bonnet and crip fronts, &."— 
Dated 6th January, 1862. 

This invention relates to that part of the manufacture of cap and bonnet 
fronts called the banding machinery, and more particularly to machinery for 
banding singles, and consists of a bed or plate mounted upona suitableframe ; 
the plate is formed corrugated or triangular on the surface, soas to present twa 
ridges,and the under part of the piate 1s heated with gas in the usual war 
Ou the upper surface of the triangular faces of the plate, and paraliel ta 
them, are laid two small rectangular slips, hinged so that, when |yingon the 
angular faces of the plate, they form a Y opening, but when they are 
raised horizontally the opening is closed. The patentee effects this 
opening and closing of the slips by means of a lever or a slot link, or by 
dumb scissors motion, or such like. Mounted on the frame of the plate is 
a cradic, within which is suspended the ordinary formed box for 
holding the front when about to be inserted in the band, and then so 
placed that when it is brought down on the plate it will insert the pro- 
jecting portion of the material centrically within the opening or groove 
tormed by the slip, within which is inserted the wetted band to hold the 
rouching ; the opening is then closed by acting upon the slips so as to 
elevate their }ower ends, and the front is enclosed by the wet band and 
nipped by the pressure of the slips, and by means of the heat is caused tu 
adhere to it. Another pair of slips is plaeed so as to forma similar groove 
on the other side of the plate, having a similar cradle supported over it, or 
the same cradle may be carried over it, and while the one cap front is being 
finished in the heated groove, the operation of inserting another in the 
groove is going on.—Not proceeded with. 

123. T. Myers «ud E. Myers, Millbank-street, Westminster, ‘ C.imposition for 
preventing rust ou bright steel, iron, brass, or metal sury aces.” —Dated 17th 
January, 1S. 

This composition is composed as follows :— The patentees take, say, 10 1b 
of gutta-percha, 20 1b. of mutton suet, 20 lb. of beef suct, half a allan of 
sweet oil, two gallons of neat’ s-foot oil, one gallon of oil of thyme, and hal 
a pint of rose pink, or any other suitable perfuming and colouring matter 
‘these ingredients must be gently simmered until the whole is dissolved 
and well mixed together, ard when cold the composition is ready for 
use ; it is applied by rubbing the same over the article to be preserved. 
124. R. Duntor, Cirn, Avon, Taibach, Glamorgan, “ Means for sucilitating 

calculations." —Dated 17th January, 1862. 

This invention relates to improved means for fac litating calculations, 
which means consi-t in a collection of leaves or strips of paper, parchment, 
linen, metal sheets, or any other material or fabric which should be made 
up into a book containing a number of leaves—say twelve leaves as an 
instance, and these leaves, each or some of them, divided into a number of 
sections or smaller leaves or strips by cutting or separating them in such 
manner that the leaves may range one above the other, or otherwise range 
toge. hr as may be requisite. This book contains calculations in money, ox 
it may be used for calculations of other tables, such as weights and measures, 
or any other calculations. —-Not proceeded with. 




































125. J. M. Rowan, Glasgow, “ Steam hamiurs.” — Dated Vth January, 180 
This invention cannot be described without reference td the drawings. 
The patentee claims constructing movable cylinder steam hammers with 
slide piston rods, or with steam communications separate frou such rods, ay 
described. 
123. J. C. Dickry, Saratoga, New York, “ Quartz cvusher."—Dated 1ith 
January, 162, 

This improved quartz crusher is composed of a drum haying an axis pro- 
jecting from each of its ends ; the drum is divided at right angles to the 
a into two parts, the two parts being held together by bolts and nuts. 
The axes of the drum are hollow, and on one of them is keyed a pulley, by 
which the drum may be caused to rotate; the end of one of the hollow 
axes is in connection with the end of a ;ipe coming from a hopper, ite 
which the quartz to be crushed is placed, so that the drum is fed trom this 
hopper with the quariz to be crushed. In the other hollow axis is fitted a 
conical sieve, through which the quartz as it is crushed escapes and passes 
away through the end of the hollow axis. Around the interior of the 
periphery of the drum is a ring or lining which is caused to rotate with the 
drum by projections on the ring entering recesses in the drum. Within the 
drum are three or other number of blocks or hammers of an oval section ; 
these hammers turn eccentricaliy upon pins carried by the sides of the 
drum, and, as the drum revolves, the hammers fall over against the ring or 
lining, and crush the material in the dram ; the action of the hammers 
also causes the pulverised material to escape through the sieve.-—Not pro- 
ceeded with. 





133. E. Davies, Warrington, “ Apparatus for gauging and cutting soap.”— 
Dated \sth January, 3 

In carrying out this invention the inventor employs two plates of metal 
or wood, forming twosides of a box placed at the required distance apart, 
and used as agauge. Between the said sides of the box a wire or knife is 
placed horizontally, so that, when the said box is moved along the surface 
of the soap, it gauges and cuts at the same time.— Not proceeded with. 
i34. W. HELME, Caldbeck, Cum! erland, ** Fire-lighter.”—Dated 18th January, 

1s62. 

This invention has for its object the construction of a new description of 
fire-lighter for kindling fires in stoves and other places rom the waste blocks 
cf wood out of which a number of cylinders for forming bobbins, reels, spools, 
or other artic es have been previously cut, and which blocks are either of 
asquare, polygonal, or cylindrical form. The inventor first cuts out the 
cylinders for forming bobbins, reels, spools, or other articles from their blocks 
in such a manner that the whole of the remaining portion of the block 
shall remain connected together, thus forming askeleton block, instead of 
forming a number of disconnected waste pieces, as was heretofore the case, 
through the cyiinders being cut out in close contiguity. He then prepares 
such skeleton blocks for forming fire-lighters by either simply dipping one 
end or any other part of the said block into molten resin, or other suitable 
inflammable material, or he more or less fills the holes resulting from the 
extraction of the cylinders, as before mentioned, with resin, pitch, or other 
suitable inflammable substance, or with shavings steeped in molten resin or 
other suitable inflammable substance.—Not proceeded with. 


1.6. 











W. Tick, Downlam-road, Islington, * Gas regulators and meters, pert o 
which invention is also opplicable to covering varions descriptions of metal 
spindles.” — Dated 18h January, 1862. 

These improvements in the diaphragms of dry gas regulators and meters 











__Aveusr 1, 1862. 











consists, First, in soaking such flexible diaphragms, of whatever material 
it may be composed, in glycerine, or other like substance, and afterwards 


coating such diaphragm with a mixture of treacle and glue, or other | 


saccharine and anima] matter reduced to a proper consistency, for the 
purpose of preserving the flexibility and filling up the pores of such flexible 
diaphragm. Secondly, in all gas regulators and such like instruments in 
which various descriptions of metal spindles are used, travelling in or 
through some description of metal, the inventor either makes such spindles 
of, or covers metai spindles with, glass, porcelain, or other like material, 
and |: also inserts in the cover or in such part of the instrument in which 
the spicdle should work, a tube of glass, porcelain, or other like material, 
and he aiso makes the valves of, or covers them with, glass, porcelain, or 
otuer ike material ; or he coats the valves and valve seats with an alloy 
of silver or other non-corrosive substance.—Not proceeded with. 


140, W. S. Maprix, Birmingham, ** Improved lock.”—Dated 20th January, 
1 





This invention cannot be described without reference to the drawings. 

146. J. Birp, Blidworth, Nottingham, ‘* Crank axles." —Dated 20th January, 
1862. 

This invention consists in forging the axles between each pair of collars, 
where collars are used, and where collars are not used at each extremity of 
the axle, of an oval form on the side where the wear will mainly be, and of 
a semicircular form on the other half thereof ; each collar has a recess 
forzed or otherwise formed in it to receive the snugs which are cast on 
the ends, and which form part of a piece of iron or other metal which is 
shaped in such wise that, when one of such castings is laid on the axles 
formed as above described, the said casting will form the axle round, the 
casting being secured to the axle by a screw passed through the snugs and 
into the axle outside the collars, where collars are used, whereby, when the 
casting is worn nearly through by the pressure of the bearing upon it, it 
can be readily replaced by another casting. The same method may be 
appticd to axles which are fixed, having the bearings revolving, or having 
the bearings fixed or movable. 

148. J. W. AGNew, Great St. Helens, London, “ Last capable of being adjusted 
to various sizes and to various shapes of tues.” —A communication.— Dated 
2th January, 1862. 

invention is carried into effect as follows :—To the usual or any form 

affixed toe plates or thin sheets of malleable iron, steel, brass, 





«last 





«coother hard metal of about one-eighth of an inch in thickness, and of | 


about three inches in length, which toe plates are tastened to the last by a 
screw working through a slot in the same of about an inch in length into 
a metal nut inserted in the toe of the last, which screw and nut hold the toe 


plate secarely to the last. The toe plates may be increa-ed in length or | 


thickness as may be requisite. In order to lengthen the last, the screw is 

loosened, and the tve plate pushed forward to the size required, when the 

screw is made fast again, and so on from time to time as may be necessary. 

— Not proceeded wuth. 

150. J. *TENnOUSE, Barnsbury-road, London, “ Protection of metallic sur- 
Jaces, &e.”—Dated 21st January, 1362. 

This invention relates to the use of the substance called paraffin, either 
in a solid state, or dissolved in any of the usual solvents, such as highly 
rectificd coal tar or petroleum, naphtha, or bi-sulphuret of carbon, for the 
purpose of protecting metallic substances, and rendering certain substances 
sess pervious to air and moisture. The metallicsurfaces which the patentee 
purposes protecting by means of paraffin are the following :—Gold and 
silver jeaf, brass, tin and tin foil, copper bronze powder, mosaic and, Dutch 
guld, and the various kinds of gilding and gilded articks, The substances 
which he purposes rendering less pervious to air and moisture are the 
following :—Felt, flocks, woollen yarn, cotton yarn, flax yarn, manufactured 
skins and turs, artificial flowers and leaves. The method of applying such 
paraffin to such metallic surfaces consists in coating them therewith, aud the 
method of applying the paraffin to the sub above ed consists 
in coating or impregnating them therewith. 








COMPLETE SPECIFICATIONS. 

36. G. T. BousrteLb, Brixton, Surrey, ** Machinery for propelling walter crest. 
—A communicution.—Dated 4th January, 1862. 

The object of this invention is to enable screw propellers to be located at 
or near the longitudinal centre of a vessel, and at the same time to be 
wholly or partially submerged. To this end, the First part of the invention 
consists in bining a screw propeller with a recess in the side of the body 
of the vessel, in such manner that a portion of the propeller revolves in the 
recess, and a portion thereof revolves outside of the recess. The object of 
the Second part of the invention is to enable a gudgeon of the shatt of a 
screw propeller to be sustained in a bearing under the surface of the water, 
and outside of the vessel's side ; this part of the invention consists in com- 
bining a screw propeller with a chamber projecting from the vessel's side, 
the chamber being located in such a position that it contains within it the 
pillow block of the propeller shaft. The Third part of the invention consists 
in the combination of the first and second parts thereof. 

196. J. H. Jounson, Lincoln’s-inn-yields, London, “* Improvements in the pre- 
vention or removal of incrustation in, or from, steam generators, and in 
theapparatus employed therein.” —A communication,—Dated 25thJanuary, 
1s62. 

This invention consists in the employment for that purpose of a peculiar 
liquid, the effect of which, when introduced into the. boiler, is to prevent 
incrustation therein, and destroy the adhesion of the calcareous deposit 
(when formed) with itself, and with the sides of the boiler. It is proposed 
to inject the peculiar liquid above referred to into the interior of the 
boiler by the aid ofcertain appliances which cannot be described without 
reference to the drawings. The peculiar liquid is composed of eight parts 
by weight of potash of commerce, or carbonate of potash, and from two to 
eight parts by weight of molasses, added to one hundred parts by weight of 
smail or slug liquor. 

218. M. A. F. Mennons, Paris, “‘ Engines actuated by heated air or by com- 
binations of air and steam.”"—A communication.—Dated 28th January, 
1se2. 

The essential feature of these improvements in caloric and certain other 
types of motive engines is the conversion of the separate pump and driving 
cylinders to a single body, in which are exerted at the same time the 
suction and forcing of the cold air supplied to the furnace, and the working 
power of the heated air proceeding therefrom. By this arrangement the 
temperature of the inner surfaces of the cylinder is reduced, the action of 
the piston facilitated, and a considerable economy is realised in dimensions 
and cost over the motors of this class as hitherto constructed. 

298. W. E. Newton, Chancery lane, London, ‘‘ Manufacture of iron and ste.” 

—A c. muunication.— Dated 4th February, 1862. 

The patentee claims, First, the conversion of iron into steel by subjecting 
it in the multen state to the combined action of potash, or other alkali, 
carbonate of lime, oxide of manganese, and charcoal, asset forth. Secondly, 
the purifying of the iron preparatory to such conversivn into steel by the 
use in the smelting or other furnace, of the ores of zinc, in combination with 
jets of steam or water, substantially as described, when such purifying 
process forms part of a continuous process with the conversion, that is to 
say, when the iron is conveyed ina molten state from the purifying to the 
converting furnace. 

357. J. H. Jounson, Lincoln's-inn-fields, London, “‘ Snoothing irons.”—A com- 
munication.—Dated th February, 1362. 

This invention relates to smoothing irons having two faces, and made 
reversible, so that one face may be heated while the other is in use. 
According to this invention the iron is heated by gas jets issuing from a 
pipe inside the iron, such pipe being secured to an end plate which allows 
the iron to be reversed, and enables it to be locked in its proper position by 
aspring catch. The jets are sur d or losed by a small chamber 
covered with wire gauze, whereby the prevention of smoke is effected, a gas 
cock in connection with a flexible tube is soldered to the outside of the 
loose end plates above referred to, or a small nozzle only may be soldered 
thereon, over which the end of the flexible tube is passed and secured, 
the gas cock in that case being at the other end of the tube, or in any con- 
venient part thereof. 

373. M. A. F. Mennons, Paris, “ Improvements in the disinfection of animal 
excretions, and inthe extraction therefrom of fertilising elements Jor agri- 
cultural purposes."—A communication.— Dated 12th February, 1862. 

The apparatus for carrying out this invention cannot be described without 
reference to the drawings. 

509. J. IMnay, Westiminster-bridge-road, Lambeth, London, “ Hinges.” —Dated 
Lath February, 1s62. 

These improvements apply, in the First place, toa mode of constructing 
cast iron hinges of the kind commonly known as collinges or spherical 
hingrs. The jomt of such a hinge ordinarily consists of a wrought iron or 
steel ball ended pivot, which is fixed tightly in the knuckle, the ball end of 
the pivot being made true and smooth, so asto turn freely in a cup which 
forms the step of the hinge ; but instead of making the pivot a separate 
piece from the knuckle, and fixing it thereon, the patentee chill casts the 
pivot in one piece with the knuckle, and afterwards renders it smooth by 
scouring it with emery or othersuitable polishing material. The improve- 
ments apply, in the second place, to the construction of spring hinges, and 
the shoes, centres, or hangings used in connection therewith. The inven- 
tion cannot be fully described without reference to the drawings. 

573, P. Remonp, Paris, “ Double rein bridle bits."—Dated 3rd March, 1862. 

This invention cannot be described without reference to the drawings. 
745, M. A. F. Mennons, Paris, *‘ Means of arresting headstrong or runaway 

horses.” — A communication.—Dated lith Murch, 1862. 

This invention consists in the utilisation of the shocks produced by certain 
descriptions of magneto electric, and electro magnetic, apparatus as a means 
of checking the course mg or runaway horses. To this end a 
pair of flexible conductors, formed of single or tressed copper or silver wire, 
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| are inserted in the reins of the bridle, the forward extremities being each 

connected with a piece of moistened sponge, so attached to the muscol 
or cheek bands as to press, when in position, against each side of the horse's 
head at a short distance below the eye. The opposite extremities of these 
| conductors, prolonged beyond the grasp of the reins, are fitted with rings 
| or other suitable metallic attachment, so arranged as to be readily connected 

with the poles of an induction coil set within reach of the rider or driver as 
the case may be. 

818. M. A. F. Mennons, Paris, “ Macliinery for the production of ornamen- 
tal stitching or embroidery.” —A communication— Dated 24th March, 1862. 
This invention cannot be described without reference to the drawings. 

847. F. Toumavuses, Paris, “ Ciyar tubes or apparatus sor holding and 

smoking cigars aud cigarettes."—A communication.—Dated 27th March, 
Ise2. 
This invention cannot be described without reference to the drawings. 
895. J.P. Woovnury, Boston, U.S.,“* Arming war vessels.” —Dated 31st March, 

H Ise2. 
This invention relates toa method of arming war vessels, both as regards 

their means of attack and defence, and is designed among other things to 

| enable a vessel to attack and overpower the iron clad war steamers which 
are now being built by the naval powers of the world, and at the same 
time enable them to be constructed and employed at a reasonable cost. The 
manner in which the patentee proposes to accomplish this object may be 
stated in general terms to consist. First, in providing a hull of good model 
forspeed, with a shallow draught of water, and of a capacity to carry coals and 
machinery sufficient vo excel in speed any vessel designed to be attacked. 

Secondly, in providing means for sinking it to the deck by water ballast 

when going into action, soas to expose the smallest possible part of the ship to 

an enemy’s fire, which part only would require to be plated with thick iron to 
protect it from shot. Thirdly, in making the deck convex or circular both 

longitudinally and transversely, so that, when a vessel is submerged to a 

fighting trim, the sides of the deck will be below water, and the surface ex- 

posed, will be presented to an enemy's shot at a low angle, and also 
that the centre of the deck will be sufficiently above water to enable 
the vessel to be worked in a sea way Fourthly, in forming in 
| the middle of the deck a low oblong trunk projecting upward a short 
distance from the deck, and plated so as to be secure from shot, 
through the sides of which small holes are made for the purpose 
of observation externally, and for the purpose of defending the deck by 
musketry, by ejecting hot water, or any other means. These holes are 
flared upon the inside to permit a wider range of observation and attack 
after the manner of a loop hole for musketry in fortification. The top of 
the trunk is provided with several large openings, thoroughly secured by 
shot proof gratings. through one of which the smoke from the boiler 

emerges, and through the others the hold is ventilated by fan blowers or 
| otherwise. The steering wheel is also placed within it, and from within it 
| all the movements of the vessei are directed. Fifthly, for the purposes of 
| attack, the vessel is provided with, say, three or more breech-loading cannon 
of large calibre, which are mounted one at the bow ranging fore and aft, and 








one on either side ranging athwart ship, the muzzles of which extend 
through te sides of the bull ata considerable distance (say ten feet more 
or less) under water, and are provided with many accessury devices to 
enable the guns to be worked under such conditions. They are designated 
to carry a large oblong hollow projectile or shell, containing a great burst- 
| ing charge, which is to be thrown into the hull of the vessel to be attacked, 
| and there exploded by a fuse. The guns are made to work in stuffing 
| boxes in the side of the hull and have a movement only ina longitudinal 
direction, and are not designed to be armed as they are intended to be u-ed 
only when they are near the object to be assailed. 
910. M. Henry, Fleet-street, London, “ Furnace for treating iron ore.”— 
A communicatton.— Dated Vet April, 1862. 

This invention cannot be described without reference to the drawings. 

| 1065. F. TOLHAUSEN, Paris, “ A telegraphic dial printing apparatus.”—A 
communication.—Dated 14th Apri, 1862. 

This invention cannot be described without reference to the drawings. 

1124. G. T. Bousriep, Brixton, Surrey, ‘ Sewing machines.” —A communica- 
tion.— Dated 1ith April, 162. 

This invention cannot be descri! ed without reference to the drawings. 

1244. W. T. GLippEN, Massachusetts, US., ‘* Restoring phosphatic guano.” 
—A communicotion.— Dated 2th April, 1562. 

The object of this invention is to resuscitate and restore phosphatic 
guanos to their original quality and effectiveness, and this is accomplished 
by reimpregnating them with such ammoniacal and alkaline salts as are a 
material aid in the luxuriant growth of the herbaceous part of the plants, 
and rendering a part of the basic phosphates soluble by converting them in 
one and the same process into bi-phosphates or super-phosphates. The 
reagents Which have been selected for the above purpose are, First, all 
kinds of nitrogenous matter, such as carrion of »ny de-cription, fish, blood, 
or offal from slaughtered animals ; in a word, any or all kinds of nitrogen- 
ous matter yielding ammonia may be employed. Secondly, acids, preferring 
sulphuric acid. Thirdly, the fixed alkalies, such as soda and potash for 
instance. Fourthly, sulphate of lime, or sulphates whose bases have less 
affinity for their acid than the nascent ammonia. 
oe, 2. TYLER, Kensington-lane, London, “ Clarionets.”—Dated 3rd May, 

862. 

Hitherto in clarionets the C sharp in the third space, and the F sharp on 
the third ledger line below, have been produced by a closed key on the 
left side of the instrament when held to the mouth. According to these 
improvements the patentee changes the key which produces these notes 
from the left side to the right side, and makes it an open key, which is 
closed by the fourth finger of the right hand. In the ordinary clarionet on 
the right side there is an open key from which the notes D natural on the 
fourth line, and G natural under the second ledger line below issue. The 
head or finger end of the lever of the latter key he placcs under the head or 
finger end of the new C sharp key. He presses down both by the fourth 
finger of the right hand when required. A projection or lever from the 
long lever B natural key acts upon the D key. On the long lever 
natural key being pressed down by the fourch finger of the left hand, the D 
key is closed, the new key stands open, and produces the notes © sharp in 
the third space, and F sharp in the third ledger line below. 

1333. F. MARREL, Marseilles, France, ‘* Wrought iron bars for the manu 
facture of armour plates, d-c.”"— Dated 5th May 1862. 

This invention consists in rolling iron bars with grooved flanges or pro- 
jections ofa peculiar shane for insuring a strong joint between the bars 
when employed for forming a pile for the manufacture of armour plates 
and other articles of forged iron. 

1490. N. AMES, Sangus, Essex, Massachusetts, U.S., “Self-feeding card 
printing press.” — Dazed 16th May, 1862. 

This invention cannot be described without reference to the drawings. 

1547. A. B. Cuttps, New Oxford-street, London, ** Wringing machines.”— 
A communication.—Dated 22nd May, 1362. 

The nature of this invention consists in the application of rollers, composed 
wholly or in part of india-rubber or other material of which india-rubber is 
a principal component, to the purpose of wringing clothes, or pressing 
water from fabrics, and also in a novel and simple construction and 
arrangement of the different parts of a wringing machine to accomplish the 
desired object in a convenient and perfect manner. While the form of con- 
struction renders wooden rollers practicable, those made of india-rubber, or 
other similar material, present several and decided advantages. The frame 
which is entirely of metal is constituted in part of levers, which perform all 
the offices of screws and springs, without possessing any of their objectiona)le 
fratures. By simply placing this ‘‘ wringer” upon the side of the vessel in 
which, or on the side of the machine by means of which, the washing is 
done, without any adjustment or fastening, it is ready for operation, and 
remains firmly in its position. It may also be removed with the greatest 
facility. 

1709. W. HARDING, Alderagate-street, London, “ Manufacture of bonnet sronts.” 
Dated 7th June, 1062. 

This invention has for its object the manufacture of bonnet fronts, with 
the view of producing the same at less cost and labour, as also to admit of 
the pattern or design being more advantageously varied than at present, and 
consists in causing the pieatings or gofferings forming the said fronts to be 
produced in a cold state through the medium of shapes or moulds of wood, 
metal, or otherwise, in such manner as to admit of the blond, lace, or other 
material being conveniently threaded through or passed round the same, 
and held or retained in position suitable for being banded and finished in 
the ordinary manner. 

1646. J. BeTTELEY, Liverpool, “ Iaprovencutsin shipbuilding and in rende ring 
ships shot proof.”—Dated 31st May, 1862. 

For the purposes of this invention, in constructing the ribs or framings 
of ships or vessels when iron is used planked over with wood, in place of 
using the sections of iron heretofore employed for the ribs or framing, the 
patentee employs iron of the following section, generally known as grooved 
iron, viz., iron bars formed flat on the outer side or surface against. which 
the wood is to be fixed, and formed on the inner side or surfa: e with flanges 
at the edges, so as to give strength to the bars, and so at the same time 
to render the inner side or surface suitable to receive the heads or ends of 
the bolts by which the wood planking is fixed to the ribs or framing ; or in 
place of the above section, iron of the following description, generally 
known as bulb iron, may be employed. ‘The iron ribs are placed transversely 
across the vessel, so that they run in a vertical direction from the keel 
upwards ; the planks at the outside of this framing are fixed in a direction 
from stem to stern, or fore and aft; in the space between the ribsa further 
planking is used. guch second planking is parallel with the ribs, thus 
running in a vertical direction from the keel upwards; this planking is 
fixed to the previous planking by bolts, or in any convenient manner, and 
the seams of both the plankings may be caulked. In order to construct 
a vessel capable of resisting shot he employs iron frames or ribs such as 
are above described, and to these ribs or frames he bolts iron plates 
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running longitudinally of the vessel, the edges of the plates which are 

bolted to the ribs being provided with flanges. 

1712. G, Hasevtine, Fleet-street, London, ** Photographie camera.”—A com- 
munication.— Dated 7th June, 1862. 

The patentee claims, First, a negative plate or bath holder, having a 
hollow journal, channel, and throat constructed and operating substantially 
as and for the purposes, described. Secondly, the hollow journal described 
for introducing and withdrawing the baths, Thirdly, a double channel 
tubes and funnels, constructed and operating substantially as, and fer the 
purposes, described. Fourthly, the combination of negative plate and bath 
holder, having a hollow journal channel and throat as one instrument, 
with the crooked stem funnel, constructed and operating substantially as 
described. Fifthly, giving the combined negative plate and bath holder 
the capacity of assuming horizontal and perpendicular positions at will, as 
described. Sixthly, the combination of camera box, crooked stem, funnel, 
hollow journal, channel, and throat and fluid-tight holder, as des. ribed. 
1795. G. Hasevrine, Fleet-strect, London, “ Roofs for railroad cars and 

hurricane decks of vessels." —A communication.— Dated 17th June, 1802. 

This invention cannot be described without reference to the drawings. 

1839. G. T. Bovsrietp, Brixton, Su rey, “ Steam engine valves.”"—A commu- 
nication.—Dat.d 21st June, 1302. 

This invention cannot be described without reference to the drawings 
1845. G. HASELTINE, Fleet-street, London, Machinery for mowing and reap 

ing.” —A communication,— Dated 23rd June, lov, 

This invention cannot be described without reference to the drawings, 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 

(From our own Correspondent.) 

Yesrerpay 1x Binwincuam: The Demand for Iron Slacking: Poor 
Tron at a Discount: Wid Government make Iron? Messrs. Calvert 
and Co.'s Bankruptcy: Mr. Griffiths’ Deed: Chopinan and Grain- 
ger's Certificate — Inox, STONE, AND COAL ‘TRADES — GENERAL 
rapes ov Binwincuam anp Wo tvernampron: Less Demand: 
Foreigners in the District: Anticipations for Autumn—Boarv or 
Trape Kererns: Metals and Metal Manufactures Specified—- 
Rotune Srock (WoLtvernamproy) CompaNy—CoMMITTAL OF AN 
Iron Mercuant ror Foxgery—AcgvirtaL or A COLLIgRY ENGINEER 
FOR MANSLAUGHTER. 

Ix Birmingham yesterday (Thursday), and in Wolverhampton on 

the day before, there was the same quietude of feeling which per- 

vaded the same gatherings last week. Happily the prevailing 
glorious harvest weather prevented the “croakers ” from indulging, 
to the extent that they would fain have wished, in the desponding 
tone to which they indicated a decided leaning. As it was, the fact 
was noted pretty widely that orders are not now arriving so rapidly 
as they were coming to hand some few weeks ago. ‘The American 
advices of the week, it is true, have been no improvement upon 
those received in the week preceding our last; nevertheless, those 
who know the trade best—men upou the spot—continue to encou- 
rage the expectation that valuable orders will yet be forthcoming. 
And it is a fortunate and well-known circumstance that the first- 
class houses are still receiving specitications for iron for ship build- 
ing purposes suflicient to supply the place of the orders that are 
being worked out; and best boiler plates are in good request, all for 
home consumption. At the same time, the same makers report a de- 
crease, to a small extent, for the miscellaneous descriptions. While 
this is the case, of course, second and third-class makers complain 
of a perceptible falling off, and as a consequence of low prices being 
taken, which leave little or no margin for profit. We co not concur 
in this view, inasmuch as, if low prices are being accepted, the 
quality corresponds, avd the profit upon such iron is as great in 
many cases as upon the better and reliable descriptions. Poor iron 
is not, however, in large request for purposes in which quality is of 
the last importance; and “ boat-plates” are not now heard of in 
transactions with respectable firms, either as buyers or sellers. 
Cheap plates are being made, but they are principally for girder 
purposes. There is not much disposition to embark in the armour 
plate trade on the part of the masters in this district, notwithstanding 
that itis now understood to have been definitely tixed by the Admiralty 
that the thickness of such plates shall be 5}in. First, most makers 
are shy of expending the money necessary for the successful prose- 
cution of this branch of the trade ; and, next, the hintthrown out by the 
Edinburgh, which is supposed to foreshadow future events—to the 
effect that Government must themselves manufacture iroa—is 
operating in a manner the opposite of encouraging to such an ex- 
tension of the trade of this district. The present condition of the 
affairs of Messrs. Calvert and Co., of York, are much spoken of 
here. Happily, however, no portion of the £50,000 liabilities will 
fall upon this district ; and the smallness of the expected dividend 

—not one shilling in the pound—is not occasioning uneasiness. 

Strenuous efforts are being made here to overturn the deed of 

arrangement made between Mr. Samuel Griffiths and his creditors. 

With that intention two actions were entered against him, and were 

to have been tried during this assizes before Mr. Justice Byles at 

Stafford. When, however, the cases were called on last Monday 

they threatened to assume proportions of so great magnitude that 

it was arranged between the parties that Mr. Macnamara, one of the 

barristers of the Oxford Circuit, should hear evidence and prepare a 

“ case” for the decision of the judges in Exchequer Chambers. Mr. 

Sergeant Pigott, for the defence (on which side rested the onus of 

proof), said that the defendant's debts, in February, when 

he found himself in difficulties, amounted to £202,000, and 

the creditors 240 in number. ‘To make a deed valid a 

majority of the creditors whose debts represented  three- 

fourths of the total liabilities must be £10 and upwards, and they 
must “in writing assent to or approve of such deed or instrument.” 

Now, in this case, the defendant had obtained not only the legal 

number of creditors, which would be 121, but his total number of 

assents was 167, representing £160,000 of the liabilities. Mr. Hud- 
dleston, for the plaintiffs, alleged that some of the assents were 
falsely obtained ; others there was no authority for; others, again, 
had been based upon documents which did not mean assents; and 
others were, it was true, assents, but they were obtained fraudu- 
lently—obtained by false statements, and were, therefore, of no 
avail. Of this last-mentioned class there were sixteen. Mr. Mac- 
namara sat two days (Monday and Tuesday), in the Grand Jury 

Room of the Court, taking evidence produced on behalf of the 

plaintiffs in support of the allegations sketched by Mr. Huddieston, 

and then the further hearing ~ such cases was adjourned till the 
15th of October, in Birmingham. Chapman and Grainger, the iron 
masters of Oldbury, have received, in the Birmingham Bankrupte 

Court, third-class certificates, withheld for six months, but wit 

protection. 

There is still a good demand for the best iron stone of this district, 
and good prices are obtained. 

Coal keeps in good demand at the works ; but has fallen off in the 
week for domestic consumption. 

In the general trades of Birmingham the manufacturers are not 
producing an average quantity of goods. ‘The fancy trades continue 
in a very bad state, the platers having no more than two-thirds the 
usual number of orders. Other important brauches are in much the 
same state. In and about Wolverhampton trade is, as a rule, slacker 
than it was a fortnight ago; and the opinion prevails that decidedly 
on home and probably on foreign account there will be a dull, 
autumn trade, An unusually large number of foreigners are visiting 
the works in Birmingham and South Staffordshire; but very little 
business has yet followed their inspection. 

The export trade of last month has not borne out the anticipa- 
tions raised by the progressive increase which took place from 
February to May, the declared value of the British manufactures 
and commerce exported, which in April amounted to £9,822,888, 
and in May to £11,298,587, having been in June only £9,769,441. 
In the corresponding month of last year it was £10,362,893, and in 
that of 1860, £9,236,454. The decline has not, however, been 
general, and many of the manufactures of the Midlands have, on 
the contrary, shown increased activity. The arms trade is one of 
these, the value of the fire-arms exported having risen from 
£31,561 in June, last year, to £79,744, representing 35,645 rifles 
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sporting guns, and pistols. Hardwares and cutlery declined from 
£303,842 to £263,463. The only markets which show an increase 
are France, Holland, and India. The Walsall manufacturers have 
been in a condition of improvement, inasmuch as saddlery and 
harness increased from £26,355 to £27,344, owing to the largeness 
of the shipments to India and Australia. Machinery, on the whole 
exhibits an improvement; but, while the steam engines exported, 
show an increase in value from £114,229 to £172,696, arising chiefly 
in the shipments to Spain and Australia, other descriptions of 
machinery declined from £256,340 to £206,929. The Hanse Towns 
and Australia alone showed an increase under this head. In plate, 
plated wares, jewellery, and watches there was an advance in the 
value of the exports from £35,605 to £36,203, thus maintaining the 
character which it has borne for progressive increase during the 
whole of this year. The iron trade would not seem to have been 
very flourishing ; but in copper, tin, and lead there was a consider- 
able increase, as is shown by the following table:— 


MONTH ENDED JUNE 30TH. 
1560. 
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There was an increased exportation of pig and puddled iron to 
France and the United States, but the shipments to all other coun- 
tries show a decline. The increase in bar, angle, bolt, and rod iron 
took place in the export to ance, Holland, Turkey, and the 
United States, to all of which the exports of these descriptions of 
iron show a considerable augmentation. The falling off in railway 
was chiefly in the exports to India and Australia; but the trade with 
Russia, Sweden, Spain, Chili, and British North America also show 
a decline. The diminution in cast iron, though so large, was not 
general, The exports to France, Australia, and the United States 
showed an increase. ‘The increase in hoop and sheet iron and boiler 
plates arose in the shipments to France, Holland, Prussia, Spain, 
British America, and the United States. There was also an 
increased exportation of wrought iron to some of those countries, 









viz., Holland and America, and likewise to the Hanse Towns and | 


Australia, though the general character of the trade partook of the 
decline observable during former months. ‘lhe improvement in the 
steel trade was almost general, the only exception being France, the 
exports to which country fell off nearly one half, as compared with 
the corresponding period of last year. So also of unwrouglit copper, 
the only countries which show diminished orders being Belgium and 
India. But wrought copper and yellow metal fell off chiefly in 
the exports to France, Holland, Italy, and India. The very large 
increase in the exportation of lead is attributable to the demand 
created by the hostilities in America and China, the increase to 
other countries being very trifling, and France, Russia, and Aus- 
tralia showing a diminution. The increase in tin plates extended 
to all markets except France, but was most conspicuous in the ¢ 
ports to the United States, which very nearly doubled as compared 
With those of the corresponding period of last year. 

The metal imports show a falling off except as regards bar iron 
and lead. 

The Rolling Stock Company (Wolverhampton) held an ordinary 
general meeting on ‘Tuesday. ‘The report showed that the profits of 
the last half year amounted to £4,661. Out of this a dividend at the 
rate of 9 per cent, per annum upon the ordinary shares, and at the 
rate of 6 per cent. per annum (less income tax) on the preference 
shares. After deducting these dividends, and also a dividend on the 
depreciation fund, the reserve fund of this concern will amount to 
£3,626. During the half-year fifty-three additional wagons had been 
present, raising the total now held by the company to 1,890. ‘This 
dividend was an increase upon last year, and in the same propor- 
tion as that which was commenced to be paid in January last. ‘The 
directors referred to the “ complete prostration of trade,” consequent 
upon the American war, as having affected the protits, keeping them 
below the level that they would have assumed in an ordinary time. 
At the same time they congratulated the shareholders that no loss 
had been made in the six months; and that the reserve fund was 
“very considerably in advance of that amount which the share- 
holders decided was ample at present for the purposes for which 
such fund was created.” 

At the Stafford Assizes, on Wednesday last, Horatio L. Fletcher, 
son of the notorious H. S. Pletcher, the incuinbent of St. Leonard’s 
Bilston, was sentenced to penal servitude for three years for forging 
an acceptance for about £80 on the 27th of last September. At this 
time the prisoner was in partnership with Isaac Pitt as an iron mer- 
chant at Willenhall, and the name forged was that of a lock maker 
inasmall way of business, who was accustomed to buy iron from Pitt 
and Fletcher, On the same day and before the same judge (Mr, 
Justice Blackburn) a colliery engine tenter named Joseph Dudley 
was indicted for the manslaughter of a collier named Isaac Ball. 

















The prisoner was working the engine at a colliery at Hales Owen, | 


while the deceased was ascending the shaft with other workmen. 
The counsel for the prosecution, in stating the case to the jury, con- 
fessed that he had only the statement of the prisoner himself to rely 
upon. It was to the effect that he was “ firing” 
coming up. He did not, however, know that men were ascending, 
and so soon as he knew that there was danger he ran to his engine. 
It could be shown that the customary four blows on the signal 
gong weregiven to show that men were about to ascend, but 
the prisoner denied that he had heard more than three. Upon 
this statement of the learned counsel the judge instructed the jury 
to acquit the prisoner, as it could not be shown that he had been 
guilty of any act of wilful negligence. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortnern Martens: North British Railway: Consett Ironworks : The 
Iron Trade: Iron Shipbuilding at Jarrow and Willington Quay: 
Oxlade v. the North-Eastern Railway Company : Tyne Tugs going 
Abroad—Varexr Rianr Case is Neweastie County Covurr— 
Dersysnie: Coal Discoreries—Tus Locowornve Drivers anv 
THEIR GrievANcES: Employers and Employed: Important Case in 
the Salford Court of Recora-- Manchester, Sheflield, §c., Railway— 
Mersey Docks anp Harnovk Boarp—DProrosen ‘THAMES AND 
Hemper Tron Suir pumping Company—State or Trapve: 
Shefheld : Manchesier. 

We commence with the north. The shareholders in the North 

British Railway Company areto have a great banquet at Carlisle 

this (Friday) evening, to celebrate the parliamentary successes of the 

company, the ordinary stock of which is still receiving, however, only 
ameagre 3 per cent. The North British has now not only got its 
system extended to Hexham and Carlisle, but has effected arrange- 
ments with the Dundee and Perth and Silloth companies, which will 
enable the company to have direct access to Silloth and Carlisle on 
the west, Newcastle and Berwick on the east, and Perth and Dundee 

iv the north.—It is stated that the liquidators of the affairs of the 

Northumberland and Durham District Bank intend having the 

Consett Ironworks valued with a view to their disposal.—There is 

little change reported in the iron trade. The Marchioness of Lon- 

donderry has decided to have her new furnace at Seaham put in 
blast without delay, and supplies of ore are being sent in about equal 
proportions from the Hutton and Rosedale mines.—Messrs. Palmer 





while the men were | 





Brothers’ shipbuilding yards at Jarrow and upon the opposite side 
of the Tyne at Willington Quay continue well employed. The firm 
have had sixteen ships on hand during the last few weeks, the burthen 
of which ranges from 1,000 to 3,000 tons. The vessels are being built 
for metropolitan, French, and Italian owners.—The long pending 
dispute between Mr. Oxlade and the North-Eastern Railway Com- 
pany appears to have reached a termination. The point sought to be 
established was the liability of the latter t» act as common carriers, 
the complaint being that they had refused to receive a number of 
coal wagons tendered to them for the purpose of carriage from 
Shincliffe Station. After an appeal to various tribunals, a verdict 
for the company has at length been recorded in the Court of Com- 
mon Pleas.—The tug steamboats, Arrow and Fearless, built by Mr. 
F. J. Leach, Middlesbro’, whose engines were fitted up by Mr. 
Rennison, of South Shields, have been soldto the Italian Govern- 
ment for Naples. The Confidence, also built by Mr. Leach, is at 
present having her engines fit in by Mr. Rennison, and is intended 
torun between the ‘l'yne and Middlesbro’ with passengers during the 
summer months. A new steamer, built by Mr. Oliver, of South 
Shields, will leave the Tyne this week for the river Guadiana, in 
Spain, where she will be employed in towing vessels. 

At Neweastle County Court yesterday week, “O’Regan v. Lambert,” 
a rather singular case, was disposed of. The action was brought to 
recover £10, the price of a patent right and of alleged personal 
superintendence during the application of the patent. Mr. O'Regan 
is the patentee of a method of preventing smoke by certain modi- 
fications in furnace doors, on the merits of which there is conflicting 
opinion, It appeared that he had entered into an arrangement with 
Messrs. Dixon Hrothers, of the Gallowgate Engine Works, to apply 
the patent to engine furnaces set up by them, on payment, by the 
owner of the furnace, of the sum of £10. At the commencement of 
the present year Messrs. Dixon were constructing a boiler and its 
appurtenances for Mr. M. W. Lambert, engraver and printer, Grey- 
street, and the plaintiff's case was, that he had called upon Mr. 
Lambert, explained his invention, named the charge, and received 
an order to affix itto the furnace. Mr. O'Regan further alleged 
that he superintended the making and fitting up of the doors, and 
was present when the engine was tested, on the 19th April, and 
that during such superintendence he was frequently about the 
premises and saw the engineer, though he did not meet with Mr. 
Lambert. On the 22nd of April he presented bis account, when Mr. 
Lambert said he would see Mr. Dixon; he had called on two other 
occasions, and not getting his money, or any satisfactory reason why 
it was not paid, and the doors, moreover, being taken off, he took 
the present proceedings. He swore positively that Mr. Lambert had 
instructed him to apply the patent, and that it had been in use 
for three days before he sent in hisaccount. In cross-examination 
Mr. O'Regan admitted that a letter, produced in court, threatening 
proceedings against Messrs. Dixon for the same debt, had been 
written by his order, and on being pressed foran explanation why 
he proceeded against Mr. Lambert when he had threatened Dixon, 
he said that after that letter was written Messrs. Dixon put them- 
selves in the hands of their creditors. 
examined, stated that when Mr. Dixon first mentioned the patent 
and the price to him he distinctly refused to have it if it were to 
increase the cost of the boiler. A short time afterwards Mr. O'Regan 
called, and almost offensively begged an order, but he still refused. 
He heard no more of the matter until one morning, when the boiler 
Was approaching completion, and his foreman came to report to him 
the result of lighting the fires and trying the valves. His foreman 
then mentioned that Mr. O’Regan’s doors had been put on, and 
he at once ordered him to take them off. An hour or two afterwards 

















Mr. Lambert, on being | 


then gave evidence as to the plaintiff's habits, stating that he fre- 
quently came to work late in the morning, and that when he 
accused him of drunkenness and neglect of work he begged to be 
allowed to go on again and he would reform. The plaintiff was 
discharged by Mr. Long; but, notwithstanding that, he continued 
to work up to June, and, having got into debt with the Riva trades- 
men (in consequence, as he stated, of not being able to ect any 
money from the defendants), he was imprisoned at the suit of one 
of his creditors. The defendants ultimately paid off the detaining 
creditor, and sent the plaintiff home in September, 1861. Other 
Witnesses were called to prove the plaintiff's drunken habits in 
Russia; but it was admitted that he had been in the defendants’ em- 
ploy eight years before being sent out to Russia, during which 
time he had conducted himself well. The jury, after a consulta- 
tion of about a quarter of an hour, found for the plaintiff in the 
full amount. 

At the last meeting of the Mersey Docks and Harbour Board it 
was agreed to construct a goods shed at the North Carriers’ Docks 
for the use of the Bridgewater trustees for the sum of £8,681. A 
communication from Messrs. W. H. Brancker and Co., on behalf of 
themselves and others interested in the coal trade, for one-half of the 
Collingwood dock to be eppropriated for vessels loading coal, in 
connection with the canal, and also expressing a hope that the 
contemplated additional line of docks, from the canal to the New 
North Docks, are not given up, elicited some remarks from Mr. 
Boult. He said the last time the subject was brought forward the 
were rather between two stools. Some applications had been made 
to the Canal Company, who said they had leased their property to 
the Lancashire and Yorkshire Railway Company, who would give 
no answer at all; and so between the two the communication could 
not be made. He hoped the Works Committee would take the 
subject up; if not he should bring forward a motion. The board 
would probably be going to Parliament next session for making docks 
atthe north-end; and it was important that this communication should 
be made. The present line of locks was insufficient for the traffic ; and 
he knew from daily observation that there was great difficulty and 
danger in sending the open-decked coal boats across the Salisbury 
Basin, the men in charge of the boats being afraid to go there when 
there was the last sea. Although the trade of Liverpool has this 
year undergone a considerable falling off, the members of this 
board are everlastingly talking about the insufficient accommoda- 
tion which their present dock system affords. Probably, however, 
they will not enter into any extensive new works until they can 
see their way well through the American war. 

The prospectus has been issued of an undertaking to be styled 
the Thames and Humber Iron Shipbuilding Company. The pro- 
moters observe in the course of a rather lengthy strain of argu- 
ment :—* T'he Humber, as a site for shipbuilding or a naval station, 
is unrivalled, possessing ample depth of water to float the largest iron- 
clad ships; while, from its cheap and ready communication with the 
iron and coal fields of Yorkshire and the midland counties, it com- 
mands an unlimited supply of iron and coal at moderate prices. 
Wages, rent, taxes, &c., arejalso considerably less at Hull than at any 
other manufacturing town. It may, therefore, without presump- 
tion, be deemed certain that the river Humber will not fail to “ 
considered as having claims of no ordinary character for the con- 





| struction of vessels; and the want of ordinary facilities for the repair 
| of iron ships and machinery in the river Thames is daily felt by 


| shipowners. 


Mr. O'Regan called with his account, and he refused to pay | 
it, and told him that he had ordered the doors to be re- 
moved. He did not see him again. Mr. Thomas L. Hall, the 


defendant's engineer, deposed that he superintended the erection of 
the boiler and engine, and that he never saw the plaintiff there until 
the morning when the valves were tried, that the doors were put 
on the morning of the trial, and that when Mr. Lambert told 
him to take them off he saw Mr. Dixon, who directed his men 
to remove them at once, and they were accordingly removed that 
afternoon, and had never been applied since. Altogether they were 
not on the furnace above three or four hours, and not at all since the 
engine had been in working order. The judge immediately pro- 
nounced judgment in favour of the defendant. 

In Derbyshire some improvement is reported in the demand for 
iron, especially for the colonies. There is more doing in rails for 
France, and this branch of trade has also improved slightly on home 
account. In Russian affairs there has been less activity. The eon- 
tinuation is announced to have been proved of the coal field on the 
Coton Parkestate, near the Gresley station of the Leicester and 
Burton Railway. It has been hitherto supposed that the Gresley 
and Moira coal field was terminated on the west and south-west by 
a fault running from near the Gresley station towards Netherseal 
and Donisthorpe; but Mr. Daniel, the proprietor of the Coton Park 
estate, situate on the south-west of the fault, having reason to think 
that the fault was not conclusive against the possibility of minerals 
existing under his property, lately consulted Mr, F. C. Gillett, 
mining engineer, Derby, on the subject. Under his advice and 
superintendence boring for coal was at once proceeded with, and 
has resulted in the gratifying discovery of a valuable seam of coal, of 
more than 15ft. thick, at the depth of 160 yards. The bed of coal is 
identical with the main beds of the Moira and Gresley collieries. 

Although summarily disposed of in the House of Commons— 
rather too much so, one would think—the locomotive engineers are 
still determined to continue their agitation for shorter hours of 
labour, A meeting of the central association formed on the subject 
was held on Sunday at Manchester. A report was read of the 
recent proceedings in Parliament; Mr. Cobbett, M.P., was thanked 
for his services, and requested to continue them, and the secretary 
Was instructed to report to the members of the suciety the opinion 
of the committee that a vigorous and energetic course of action 
should be sustained in future on the subject. Probably it is not 
practicable to work railways with fixed hours of labour for the 
enginemen employed; nevertheless, it is in the highest degree 
desirable that they should not be overworked, so that their faculties 
become enfeebled, and they are rendered unequal to the performance 
of the very responsible duties entrusted to them. 

The Salford Court of Record disposed on Friday of a rather 
important case, * Dobson v. Ashbury and Watson.” The plaintiff 
a journeyman carpenter, of Opeushaw, sought to recover £50 
damages for breach of contract from the defendants, who are 
railway carriage manufacturers and contractors, carrying on 
business at Openshaw. The plaintiff's claim was in reality for 
£66 19s. 6d.; but he relinquished £16 19s, 6d. in order to bring the 
case within the jurisdiction of the court. The plaintiff entered into 
an agreement with the defendants in April, 1860, to proceed to 
Russia, to work on the Riga and Dunaburg Railway for the weekly 
stipend of 45s. the contract to continue for a period not exceeding 
eighteen months, the defendants agreeing to pay the plaintiff's out- 
ward and homeward fare. The claim for wages was for the period 
between January and June, 1861. The defendant pleaded, first, 
that the plaintiff had broken the contract through his drunkenness 
and neglect of work; and secondly, never indebted. For the 
plaintiff several men, who had kuown him and seen him at work in 
Russia, were called, and stated that they had never seen him drunk. 
Mr. Torr, for the defendants, put in a subsequent contract to that 
upon which the plaintiff sued, and which had been entered 
into in Russia, and argued upon it that the orginal contract 
was thereby superseded. The judge, however, held that 
the oviginal contract must stand good, unless its breach 
could be justified. Other subsidiary matters were introduced, but 
the judge at length reduced the question at issue to whether or not 
the plaintiff had, by drunkenness and neglect of work, justified the 
defendants in breaking the contract, intimating that it must be shown 
that the plaintiff's drunkenness occurred either during the time he was 
at work, or that it was such as prevented him from performing his 
duty, because he could not allow anything which a man might 
choose to do in his own time to be adduced against him. Mr. Long, 
who went out to Riga in January, 1861, as agent forthe defendant, 




















This company will, therefore, have establishments in 
both rivers.” 

The trade of Sheffield continues generally depressed, but some 
fair orders have been received for shears, scythes, and similar 
articles. The continental trade, too, without being decidedly good, 
continues moderately active. Fair orders have come to hand from 
France for steel files and general goods, and some pretty good com- 
mands have also been received from Spain and Italy. The inquiry 
for steel on American account is still good—worse luck! Captain 
Palin, reporting on the state of employment in Manchester, which 
is gradually becoming worse, returns the position of the ma- 
chinists and foundries as follows:—Machinists—on full time with 
all hands, 11; on full time with a portion of their hands, 25; on 
short time, 10; stopped altogether, 1. Foundries—on full lime with 
all hands, 7 ; on full time with a portion of their hands, 15; on 
short time, 2. Mr. Edmund Potter told the House on Thursday 
night that out of the 451,000 cotton operatives, no less than 80,000 
are now entirely unemployed, with 120,000 more persons probably 
dependent on them; while 370,000 are but half employed. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rails have been quiet during the past week, and prices remain at our 
last quotations. 

Scorcu Pia Inon.—A considerable amount of business has been trans- 
acted this week in warrants, prices rapidly advancing from Sis. 3d. to 
52s. 9d., which is the closing price to-day in Glasgow for cash; three 
months open quoted 53s, yd. per ton. 

SPELTER dull of sale at £18 on the spot. 

Correr in moderate request. 

Leap continues in fair demand, and prices firmly quoted. 

Tix.—English steady. In foreign there is no alteration to report. 
Banca still quoted £116, and Straits £112 10s. per ton, with a quiet 
market. 
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MANCHESTER STEAM BOILER ASSOCIATION. 


Ar the last ordinary monthly meeting of the Executive Committee 
of this association, Mr. L. E. Fletcher, the chief engineer, presented 
his monthly report, of which the following is an abstract:— 

“ During the last month there have been examined 323 engines 
and 563 boilers. Of the latter, 2 have been examined specially, 
1 internally, 95 thoroughly, and 465 externally, in which the fol- 
lowing defects have been found:—Fracture, 16 (2 dangerous); 
corrosion, 46 (8 dangerous); safety-valves out of order, 11 (1 dan- 
gerous); water gauges ditto, 19 (4 dangerous); pressure gauges 
ditto, 14; feed apparatus ditto, 11; blow-off cocks ditto, 28 (1 
dangerous); fusible plugs ditto, 6; furnaces out of shape, 10 (3 dan- 
gerous); blistered plates, 7; total, 168 (19 dangerous). Boilers 
without glass water gauges, 12; without pressure gauges, 2; with- 
out blow-off cocks, 50; without back pressure valves, 98. 

“Three explosions occurring during the past month, to boilers 
not under the inspection of this association, have come to my 
knowledge. One of these took place in Manchester, the other in 
the neighbourhood of Newcastle, and the third in London, while all 
three were attended with fatal consequences. The plates of the 
first are reported as having been found on subsequent investigation 
so reduced by corrosion, as not to have exceeded the thickness of a 
sheet of paper; while it is worthy of remark, with regard to the 
second, that its explosion had seriousiy damaged another boiler 
alongside of it, which, however, fortunately happened at the time 
to be out of work, or, from the injuries it received, it must have 
exploded in turn. This is frequently found to be the case, and the 
fact is of interest, as affording an indication of the variety of forces 
developed by explosion, which, as has been previously pointed out, 
evidently cannot be summed up merely in that of disruption and 
the reaction consequent on unbalanced pressure. 

“In addition to the above, however, it becomes my duty to re- 
port the occurrence of an explosion to one of the boilers belonging 
to a member of this association, and which, it is to be regretted, 
was attended with loss of life to the fireman. 

“ This is the third fatal explosion which has happened to any of 
the boilers under the inspection of this association since its 
establishment, nearly eight years ago, to which should be added 
three cases of collapse of furnace flues, not attended with any 
serious consequences, and which arose in two instances, if not in all 
three, from shortness of water. During this period 656 dangerous 
defects have been pointed out in the boilers under inspection, from 
which serious injury might have arisen in each case; while, upon 
limited inquiry only, it has been found that no less than 202 fatal 
explosions have occurred in that time to boilers not under the 
inspection of this association, which have been attended with the 
loss of 438 lives, in addition to serious injury to 476 persons, and 
considerable damage to property. 

“ The explosion last referred to occurred to one of a pair of ordi- 
nary cylindrical double-flued boilers, working side by side and con- 
nected together. Both boilers were set upon mid-feathers, and were 
of precisely similar construction and dimensions, the length of each 
being 34ft., the diameter of the shells 7ft., of the flues 2ft. 7jin., and 
the thickness of plates gin. throughout, with the exception of the 
flat ends, which were ,ths of an inch. The fittings consisted in 
each case of a glass water gauge; a back pressure and feed stop 
valve combined; a blow-out valve, of mushroom construction, 
opening against the pressure in the boiler; and a lever safety valve, 
loaded with a single weight to a pressure of 35 Ib. per square inch ; 
in addition to a steam pressure gauge common to both boilers as 
long as both junction valves were open, but not otherwise. 

“ The explosion was occasioned by a rent in the shell, which took 
place directly through the line of rivets at one of the longitudinal 
seams in the second ring of plates from the front of the boiler, the 
seam being on the right hand side, 3ft. from the centre or ‘ keel’ 
line at the bottom. The construction of this seam was such that the 
edge of the outer plate was uppermost. 

“ The cause of the rent was thinning of the plates at this seam by 
external corrosion, through which it had become reduced to about 
dsth of an inch in thickness. The corrosion extended throughout 
the length of the seam, which was about 2ft. Gin., and affected the 
plates on both sides of the lap to a width of from 4in. to Gin. The 
rent did not extend longitudinally beyond the limit of tiis ring of 
plates, but ran along the transverse seams of rivets on each side of 
it, almost severing a complete belt from the boiler. The reaction 
from this opening raised the boiler momentarily almost on end, as 
was attested by the character of the fracture of the connections, the 
indentations in the bottom plates, and the fact that a pipe, previously 
overhead, had become buried beneath it, while the twin boiler 
alongside was blown bodily in a lateral direction. Had the longi- 
tudinal seams of rivets, instead of breaking joint, been in line, which 
is too frequently the case, the rent would certainly have run from 
one end of the boiler to the other, and the destruction of property, 
and very probably that of life also, have been more serious. 

This defect was one that could scarcely have escaped detection on 
a careful examination of the condition of the plates in the external 
flues. Still it should be borne in mind that the plates of boilers set 
on mid-feathers are neither as accessible or visible as they are in 
those set on two side walls with a split flue. The side flues in the 
latter case admit of coming face to face with the plates and seams in 
a& manner which cannot be done in the former, in which many of 
them can only be seen obliquely at a very great disadvantage, while 
those at the upper part of the flue, in what may be termed the tip of 
the wing, are frequently out of reach altogether. 

“All the memt ers must be aware that, for the express purpose of 
detecting such defects as the above, the association affords, in addi- 
tion to the external inspections, the opportunity of having every 
boiler ‘internally and thoroughly’ examined at least once a year. 
The importance of these ‘ thorough’ examinations has been repeatedly 
called attention to, and every opportunity taken to promote their 
being made; and, in order to suit the convenience of members to 
time, the ordinary routine of visits is entirely set aside at holiday 
times, such as Whit-week, Christmas, Easter, and race weeks, so 
that the inspectors may exclusively devote themselves to this special 
service, 

“It is much to be regretted that the association was not afforded 
an opportunity of making a ‘thorough’ examination of this boiler, 
either in the year 1860 or 1861, and when, in consequence of atten- 
tion being specially called to this omission, our inspector—at the 
request of the owners—visited the works last Easter, the boiler was 
found unprepared, the flues being imperfectly swept, and the plates 
coated with soot, although the visit had been expressly appointed, 
in order to effect a ‘thorough’ examination. Under these cireum- 
stances no satisfactory examination could be made, which was dis- 
tinctly stated to the engineer at the time, and subsequently officially 





reported in writing to the owners. So clearly was this under- | 


stood that the next time the boiler was stopped the manager of 
the works went up the flues himself in order to complete the exa- 
mination which the want of preparation had previously prevented 
our inspector from doing. 

“It is hoped that our members will see from this the absolute 
necessity of having their boilers prepared for examination. They 
certainly cannot fail to remember how constantly this has been 
pressed upon their attention. A note, referring to it, appears at the 
foot of every notice forwarded to them of the inspector's proposed 
visit, and another in the report on his examination, while reference 
was made to the subject in the chief engineer's monthly report for 
June, sent to each member, and, in addition, attention is frequently 
called by special letter, as it was in the present instance. Had it 
not been for its practical importance, so much had not been said upon 
80 uninteresting a subject, and apology has sometimes been felt 
necessary for its frequent introduction. Still, dry or not dry, it is 
often a question of explosion or no explosion. 

. “ Yet another word before dismissing this subject. To expect an 
inspector to wait while the flues are being swept, as is too frequently 
the case, is really unreasonable, and compliance could only result in 
the accommodation of one member at the expense of another, while 
it would induce such disorder and breach of appointments as would 
only lead to a general dead-lock, especially in such a thronged time 








as every holiday week is, when the inspectors have one continuous 
string of engagements for these ‘thorough’ examinations, from its 
beginning to its close, many of them being fixed for more than a 
month previously. . : 

“It may be added that the engineer who lost his life had been in 
the habit of going up the flues every month after they had been 
swept, and yet did not detect the corroded seam. This either shows 
that the corroded plate was concealed from view in some way in 
which it was impossible to account for after the explosion, or else is 
a witness to the necessity of competent inspection. That sweeps 
cannot be trusted to do engineering work is also clear.” 


RAILWAY WHEELS. 

Ay American mechanical journalsays:— Wherever theuse of divided 
axles or loose wheels has been urged upon railroad men and en- 
gineers, the objection has generally been raised that the tendency 
of wheels not keyed fast to a single axle was to run off the track. 
One of the earliest locomotives ever made—the Novelty, constructed 
by Captain John Ericsson to run on the Liverpool and Manchester 


Railroad, in 1829—had loose wheels, and so far as these were con- 


cerned it worked well enough, although a similar engine, sub- 
sequently made by Captain Ericsson, accidentally got off the rails on 
the road in question, and thus, with George Stephenson 8 prejudice 
against loose wheels, brought the arrangement into disgrace. In 
1837 a Mr. Langworthy attempted the use of loose wheels on four- 
wheel cars on the old Tonawanda—now part of the New 
York Central — Railroad. Here, again, the wheels got off 
the line, although, if the two axles were ft. apart, and 
the play between the flange and the rails did not exceed fin., it 
is difficult to see how the wheels could roll out of the track. It is well 
known that the coal cars on the Delaware and Hudson Canal Co’s. 
Railroad, and those owned by the Pennsylvania Coal Company, 
have loose wheels, and loose wheels, similarly fitted, bave been run 
with safety in the Schuylkill coal region, at a rate of 20 miles an 
hour, over very rough roads. The cars seldom get off, and the 
breakage of axles is exceeding rare. Loose wheels have also been 
used for considerable periods on several important roads, and are at 
present in successful use on the Baltimore and Ohio Railroad. 
Before mentioning the particulars of their use on the latter line, it 
may be as well to refer to some trials previously made elsewhere. 
In 1843 or 1844 Professor Grant, who became so well known in 
connection with the Drummond light, presented a plan for a 
new description of car to the directors of the Baltimore and 
Susquehanna Railroad. The wheels were not only to revolve 
independently of each other, but the axles were to be so 
arranged as to take radial positions on curves. Mr, Millholland, 
who was charged with the execution of the plan, modified it 
somewhat, and fitted up a car accordingly. The radiating arrange- 
ment was not found to work well, and it was soon afterwards 
abandoned, and the wheels, with their divided axles, placed under 
an ordinary freight car. This car ran successfully for a long time, 
and may be running yet. ‘The axles were cut in two, and to each 
end a circular flange, cast upon a short sleeve or pipe, was fastened. 
One section of the axle was extended for a few inches into the 
sleeve attached to the other section, and a ledge around the edge of 
one flange was made to hold a circular ring, so contrived as to 
bind the other flange closely but not tightly to it. A set of simi- 
larly constructed axles was made, two years ago, by Mr. Mill- 
holland, for one of the passenger railroads of this city, and we 
believe these axles are still in successful use. In speaking of Profes- 
sor Grant's plan of radiating the axles on curves, it may be mentioned 
also, that M. Arnoux, the president of the Paris and Orsay Railroad, in 
France, some years ago devised a system of radiated axles, loose 
wheels, and guide wheels, with which the trains of the Paris and 
Orsay line are still run at a rapid rate round curves of 82ft, radius. 
In 1853 Josiah Copley, of Kittanning, Pa., made numerous experi- 
ments, on the Cleveland and Pittsburgh Railroad, with compound 
axles, which permitted each wheel to revolve, independently of the 
other, on the same axle. One wheel was keyed to a cylindrical 
solid axJe 3fin. in diameter, the other wheel being keyed to a lap- 
welded tube yin. thick, and revolving upon the solid spindle just 
described. At the part of the tube where the wheel was keyed on 
the former was filled with a solid core, welded in and extending for 
two inches toward the solid internal axle, which was cut short to 
meet it. The journal of the tube was formed on the solid portion 
welded in at the end, that of the internal axle being made at the 
opposite end in the ordinary manner. A flat groove was made 
around the internal axle, and a steel plug Ijin. square was 
inserted in the tube to fit this groove closely but not tightly, and 
thus, while permitting free revolution, to prevent lateral motion. 
These axles were run until the internal wearing surfaces had become 
so cut as to be useless, but during thetime they were in use they were 
found to run much easier, especially through curves, than the ordi- 
nary axles. 

At about the same time, also, a Mr, Disbrow ran a “ caboose car” 
on the Buffalo, Corning, and New York road, the wheels of which 
car were fitted each to a very short axle, held in a box at each end; 
twice as many journals, boxes, and springs being used as in the 
ordinary car, ‘This car was reported to have run well, and to have 
given complete satisfaction, except in the maintenance of the 
additional parts involved in the arrangement. Mr. Denney also, 
of Christiana, Pa., brought out a divided axle, some of which were 
run for at least three years, and in this time, we understand, no car 
to which they were fitted was eve? off the track. P. G. Gardner, 
also of New York, contrived a divided axle which was tested, we 
believe, on'the Hudson River road. Loose wheels were tried also 
on the Louisville and Portland and Brooklyn City horse railroads. 
There was a decided saving in the power required for draught, but 
the wheels became so worn at their bearings on the axles as to 
require early renewal. 

In November, 1836, Mr. Henry Tyson, at that time Master of 
Machinery of the Baltimore and Ohic Railroad, fitted up several sets 
of loose wheels and placed them under cars on that road. One 
wheel being keyed in the ordinary manner to the axle, the other was 
cast with a hub 16}in. long, or in length equal to one-half the 
diameter of the wheel. This hub was bored to fit a corresponding 
bearing turned on the axle, nearly the whole length of the hub 
being on the back side of the wheel. A collar was forged on the 
axle to serve as a stop for the wheel ; while, outside the wheel, next 
the journal, a screw was cut, on which, after the wheel was in its 
place, a nut was secured, and, the thread projecting slightly beyond, 
the nut was burred up to prevent its working loose. An oil hole 
was made, and pains taken to keep the bearings of the wheels 
properly oiled. Thirty freight cars were fitted up throughout 
with wheels and axles thus arranged, and of these but six pairs 
had been taken out up to the end of last year. T'wo express mail 
ears, Which ran through between Washington and Philadelphia, 
were also fitted with wheels on tle same plan, and these worked 
successfully for three months, when the great outery of Mr. Ross 
Winans, who was daily prophesying disaster, at last induced Mr. 
Tyson to shift the wheels under freight cars, which are still ranning. 
During the time these wheels were under the mail cars, which are 
drawn by horse power between the President-street and Camden 
stations at Baltimore, it was found that four horses would draw 
them easier around the street corners than six horses had done 
when wheels and axles of the ordinary kind were used. A large 
eight-wheel omnibus car, employed on the street track in Baltimore 
for carrying the through passengers between the two stations, has 
been run for nearly four years with loose wheels on Mr. 'T'yson’s 
arrangement, and they are still in excellent condition. The wheels 
of the ordinary trucks were much worn in the flanges, while those 
of the loose wheels seem to have hardly ever been in contact with 
the rail. - 

While there if no doubt that asingle axle with loose wheels 
would easily run off the rails, it is clear that, with two axles held 
from 4ft. to 6ft. apart in a truck frame, and with no more than the 
ordinary allowance of gin. play between the flanges and the rail, no 
single wheel could run so far ahead of the others as to fall inside the 
rail. It is only when the wheels become so worn on their bearings 








as to have a considerable amount of end-play that any danger is to 
be apprehended, and with wheels properly titted, and with reason- 
able attention, this wear may be easily prevented. Loose wheels 
being thus as safe as those fastened in the ordinary manner, there 
can be no doubt that the former run with considerably less resistance, 
nor that their adoption, upon any well considered plan of fitting, 
would tend greatly to economy in the working of railroads. 


METROPOLITAN SUBTERRANEAN RAILWAY. 

On Monday afternoon a party of the directors and other gentle- 
men interested in the success of this undertaking paid a visit of 
inspection to the works, and passed through the entire length of 
line from the junction at Paddington to within afew yards of the 
temporary station at Farringdon-street. The chairman of the com- 
pany, Mr. Fowler, the engineer of the line; Mr. Wright and Mr. 
Jay, the contractors; and Mr. Johnson, Mr. Fowler's chief assistant, 
accompanied the visitors. ‘The hour fixed for the starting of the 
train was three o'clock, but, from some misconception as to the time 
the engine would be wanted, it was much nearer five before all was 
ready. ‘This rather long interval was got over by inspecting 
the progress of the works that have yet to be completed for the 
company’s terminal station at Paddington, the construction of 
which is in its way as difficult a piece of work as any of the 
very many that have had to be encountered more or less through- 
out. The difficulties arise principally from the very confined 
and awkward nature of the piece of ground into which the station 
has somehow to be fitted, It is just in the outermost corner of the 
Paddington station, and close abutting on the Bishop’s-read bridge 
over the railway. ‘To make room for the station this bridge has to 
be entirely taken down, and the roadway communicating with 
Bayswater carried across from the rise of the road ata level on 
straight wrought iron girders of immense strength. The new 
station is to be built on either side of the up and down lines of the 
Metropolitan branch, and rising above the level of the roadway 
over the bridge. Between the two sides of this station iron girders 
will also be laid parallel with those that form the bridge, so that 
by this means an artificial roadway is carried on the girders from 
the bridge between what may be called the top floors of the stations. 
This piece of road will be to the full as ingenious as any other 
portion of this most peculiar line, and it has been formed solely to 
give room for a standing and for an approach for cabs and omni- 
buses. The side stations on either side of this roadway, being 
roofed with glass, give ample light to all the space beneath. 

The engine used during the trip on Monday was that specially 
designed by Mr. Fowler for this line—an engine which consumes 
its own smoke and condenses its own steam, and, though quite 
capable of fizzing and simmering, and all the other annoyances of 
an ordinary locomotive, while in the open air, gives off neither 
smoke nor vapour when once it enters the tunnel. Without the 
invention of such an engine, the whole railway would have been 
almost useless for passenger traffic. The carriages were those also 
intended to be used on this line; but having nothing special in their 
construction, except that they are very large—that is to say, longer, 
wider, and higher than other carriages, and are all well lit with gas. 
The mode in which the gas is conveyed is very simple and most effi- 
cacious. Along the roof of the carriage is a timber trough some three 
feet wide by two high. In this is enclosed an india-rubber bag, capa- 
ble of containing gas enough to feed the two lamps placed in every 
compartment for two or three hours. A weighted board is laid 
inside the case over the bag, in order to keep the feed of gas at an 
equal pressure from first to last. When empty the bag, or reservoir, 
is replenished in a few minutes from an ordinary gas stand pipe. 
There is nothing new in this arrangement, which has been in use 
some time on many of our Northern lines, and has always worked 
with safety, so that the public need entertain no fear that the 
horrors of gas explosions are about to be added to the dangers of 
collisions and the other perils of railway travelling. As regards, 
however, the application of this light to the Metropolitan Railway 
carriages the adapter has contrived to get more of tne heat and less 
of the light out of the gas than generally results from this mode of 
illumination. A little extra ventilation of the carriages will be 
absolutely necessary to correct this nuisance. ‘The train on Monday 
entered the tunnel at the rate of about twelve miles an hour—a speed 
that was seldom exceeded, from the constant stoppages to visit all 
the stations on the route. A very full description of the works in 
connection with this line appeared in the Times a few days ago. 
The tunnel was, as it has been from the first day of its completion, 
perfectly clean, free from anything like close air, dry, and 
well lit, When the train moved slowly, the rumble of the traffic 
overhead, along the great main streets, could be distinctly heard, 
and the flare of the gas jets on the vaulted roof showed the neat 
iron casings where gas and water mains were taken across, or where 
some sewer of too great depth and importance to be interfered with 
was enclosed in a wrought iron pipe ten times stronger than the 
brick sewer itself. The first station visited was that at the Edgware- 
road. This is entirely an open air station, roofed in handsomely 
with glass and iron. It is a model station as regards facilities of 
arrival and departure; and, among other improvements, has that 
which is so much needed on all our great lines—the name of the 
station itself conspicuously painted in many places on both sides 
of the way. Next to this came the Baker-street station, which is 
perfectly underground, built after the same plan, though by no 
means so far advanced as a similar station in Gower-street. The 
Portland-road station differs from the others in being lit by 
domes in the centre of the arch of the tunnel. The Gower- 
street station is, as we have said, like that at Baker-street, 
completely underground, but amply lit with daylight through 
a series of deep openings in the sides of the arch of the 
tunnel, which communicate above with the fore-courts, or front 
gardens, of the houses on either side of the road. ‘To make these 
openings without weakening the arch was a great engineering 
difficulty, which was only surmounted by Mr. Fowler after many 
plans had been tried. As it is, this portion of the railway is almost 
as well lit as an open-air station, and the principle of its construc- 
tion is a triumph of mechanical skill in brickwork second only to 
the wonderful double-branched trumpet-shaped tunnel near King’s- 
cross. ‘This last named is an open-air station, and as large as many 
of the principal London termini. From this point the train passed 
through the deep open cutting which (with the exception of 
one very small piece of tunnel) takes the line direct into the 
Farringdon-street station. The temporary works in connection 
with this portion are advancing rapidly, and nearly all the damage 
caused by the breaking in of the adjacent Fleet-ditch sewer has been 
repaired, so that it is expected to open the line for tratlic on Oct. 1 
next. It is intended to run the trains at ten minute intervals from 
eight to eleven in the morning and from four to seven in the evening. 
During the other portions of the day they are to stert from each 
terminus every twenty minutes, the fares by first-class being lower 
than the existing omnibus fares for the same distance. It is pro- 
posed, it is said, to make the second-class (the carriages of which are 
almost equal to those of the first-class) as low as 2d. for the whole 
distance, and a clause in the act of the company compels them to 
start one train for work-people each way at six in the morning and 
six in the evening, and to take them the whole distance for a penny 
fare! ‘These trains will be real boons to poor people, labourers, and 
others, who have now often to walk many miles to their work by six 
in the morning. The continuation of the tunnel from the Farring- 
don station under Charterhouse-square and the Barbican to Finsbury 
is to be commenced forthwith, and will be completed in eighteen 
months from the present date. — Zimes. 











Tue Latest Artittery Exrertmments.—Another experiment was 
made at Shoeburyness, yesterday week, on an iron target 4}in. 
thick, having 18in. thick of teak on the outside of the iron instead 
of the inside, as is the case with the Warrior. The result was that 
the shot went through the 18in. of teak and slightly damaged the 
iron under it. An Armstrong shell was then fired at the target, 





and the effect was completely to destroy the teak and tear the 
entire mass of it off the iron plate. 
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Tis invention of “Improvements in the Wheels of Railway 
Engines and Carriages, and in the Machinery or Apparatus to be 
used in making the same,” by Mr. Thomas E. Vickers, of Sheffield, 
relates, first, to a mode of constructing railway engines and caniage 
wheels of cast steel; and, secondly, to an improved machine or 
apparatus for producing the moulds in which the wheels are to be 
cast. 

The first part of the invention consists in casting the wheels in 
steel, and of a disc form of a peculiar character. ‘The nave and rim 
or tyre of the wheel, together with the disc which connects these 
parts together in place of spokes, is all cast in one piece, so that there 
will be no danger of the rim or tyre becoming loose or coming off. 
Cast-iron disc wheels have been heretofore made, and sometimes for 
the purpose of strengthening them, they have been cast with radial 
corrugations extending from the nave outwards towards the rim. 
Dise wheels of cast steel have also been cast with corrugations con- 
centric with the nave and rims or tyre, or nearly so, in order to 
compensate for the unequal contraction of the metal when cooling 
after being cast; each of these systems is, however, Mr. Vickers 
considers, open to serious objections, which he proposes to obviate 
by constructing his disc wheels with double corrugations so com- 
bined as to cross each other. By this means he claims to obtain 
all the advantages resulting from the use of both the systems of 
corrugation heretofore used, and thereby to avoid the objections 
above mentioned. 

Fig. 1 represents a section of a wheel taken through the deepest 
ew of the radial corrugation; and Fig. 2 is a section through the 

iighest part of the radial corrugation. It will be evident that, by 
casting a wheel in this manner with a combination of radial corru- 
gations to strengthen it, and concentric corrugations to compensate 
for or admit of expansion in cooling, a very strong wheel can be 
produced in cast steel without danger of fracture. 

This form of disc wheel must be cast in a fireproof mould, that is, 
in a mould lined with fireproof material, as described in a specifica- 
tion of a patent granted to Ewald Riepe, and bearing date July 9th, 
1853. The mould may be made from a wooden pattern, or by 
means of the apparatus which forms the subject of the second part 
of Mr. Vickers’ invention. 

In order to mould the wheel, templates of suitable forms to pro- 
duce the nave and rim or tyre are fixed on a horizontal arm, 
mounted on a central spindle, which is fixed in the middle of the 
flask or moulding frame. The disc, or that part of the wheel 
between the nave and rim or tyre, is formed of movable templates, 
which are connected to the horizontal arm, but are attached to 
levers or rods, whereby the movable parts may be raised and lowered, 
or otherwise moved in such a manner on the arm that when the 
latter is moved round on its central spindle, the movable templates 
may make in the moulding substance the desired elevatious and 
depressions to produce the double corrugations required. The 
raising and lowering of the movable templates is effected by causing 
the inner ends of their actuating levers or arms to pass over cams 
secured to the central shaft; it will, therefore, be understood 
that, as the horizontal arm is drawn round on is central spindle, 
the fixed templates will form those parts of the mould which will 
produce the rim or tyre and nave, and the movable templates will 
form the disc part of the wheel with the double corrugations. 

Fig. 3 is a front view, and Vig. 4 a back elevation of the apparatus 
for moulding by means of movable templates. 

The moulding box a has acylindrical holo made in it for receiving 
the upright spindle 6, which is prevented, by means of a key, from 
turning round in the hole. On this spindle is fastened, by means of 
a key, the cylindrical cam piece c, the lower side of which is shaped 
according to the number and height of corrugations which it is in- 
tended to make in the mould. The cylindrical cam shown is 
intended to produce a mould for a wheel with four corrugations ; 
the upper part of the cylindrical cam ¢ is provided with a collar d, 
which is surrounded by one arm of the striker e (the other arm / 
being on the spindle); this striker during the operation may be 
moved round the collar and spindle as required, and is kept in its 
position by means of the nut g on the top of the spindle. ‘The 
strickles A and ¢ are fixed by means of bolts on the striker, and form 
the tyre and the nave of the wheel. The strickle s, which forms the 
corrugations, is fixed to the strickle h on the point £ by means of a 
bolt on which it turns; and is connected by means of the link at 
the other end to the spindle m, which may slide up and down in the 
guide hole x. In order to produce the up-and-down movement 
which is necessary for forming the corrugations on the side of the 
wheel, the arm o is fixed on the spindle m by means of a set screw 
bearing a small roller p; this roller is pressed on the lower shaped 
side of the cylindrical cam by means of the lever and weight y. 
When the striker is moved round this roller will also turn round, 
and during its revolution will follow the shape of the cylindrical 
cam, which necessitates the up-and-down movement of the spindle, 
and consequently of the strickle s, which shapes the mould. In 
order to prevent the strickle s from being moved sideways, a fork r 
is fixed to the spindle m, and is provided with two small rollers ¢, ¢, 
on the ends which are rolling through the up-and-down movement 
on the arm # 

It will be obvious that the cams or cam pieces for acting on the 
levers or arms which actuate the movable templates may, if desired, 
be attached to the outer rim of the flask or moulding frame, instead 
of being placed on the central spindle. 

Moulds for casting these cast steel disc wheels may also be pre- 
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pared by ramming or stamping in the ordinary way, using a model 
to obtain the required shape; Mr. Vickers prefers, however, the 
mode described, on account of the greater smoothness of the surface 
of the casting which will be obtained by that process. 





NEWTON’S MEANS FOR REDUCING FRICTION 
IN SLIDE VALVES. 

Tuts invention, as communicated to Mr. A. V. Newton by a foreign 
correspondent, consists in combining the slide valve of a steam 
engine with a well known arrangement of mechanism termed the 
parallel motion, from which it results that the valve is sustained by 
such mechanism so as to prevent it from being pressed to its seat 
with a force due to the pressure of the steam, while at the same time 
it permits the valve to slide back and forward in the required plane, 
thus greatly reducing the friction, and the wear of the surfaces of 
the valve and valve seat. 

The invention also consists in combining with the slide valve 
and mechanism known as the parallel motion, a spring or the 
equivalent therefor which will yield to the pressure of the steam on 
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the valve, and thereby insure the contact of the face of the valve 
with its seat, notwithstanding there may be inaccuracies in the 
parallel motion, and that the parts may wear away and change the 
adjustments. : 
The invention further consists in combining with the frame in 
which the parallel motion mechanism is mounted (and which is 
contained in the steam chest), by a lifting mechanism extending to 
the outside of the steam chest, by means of which the valve can be 
lifted entirely clear of its seat, to prevent the wear of the parts 
during the working of the engine, after the steam has been shut off. 
Fig. 1 is a longitudinal vertical section of a valve chest, with a slide 
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valve arranged according to this invention, the plane of section being 
indicated by the line z, z, of Fig. 2; Fig. 2 is a transverse vertical 
section of the same taken in the plane indicated by the line y, y, 
Fig. 1. Similar letters of reference in both views indicate corre- 
sponding parts. The valve A moves in the interior of the valve 
chest B on the seat C in the ordinary manner:—The back of the 
valve is conuected by a journal a to the vibrating lever 5, the upper 
end of which is guided by a hole in the rocking bar c, while its 
centre is connected to two links d that oscillate on pivots e, inserted 
into the side pieces f of the frame D. From these side pieces rise 
the vertical standards g, which form the bearings for the ends 
of the rocking bar c. The vibrating lever } and the links d consti- 
tute the parallel motion E that is intended to relieve the slide 
valve from the pressure of the steam. It will be obvious that any 
other parallel motion mechanism may be substituted for the one 
described, and as the equivalent thereof, and two such motions may 
be attached one to each side of the valve if found desirable. The 
sides and ends of the valves are corrugated, and made sufliciently 
thin to yield to the pressure of the steam, so that the pressure on the 
upper part A! of the valve will be suspended to and borne by the 
parallel motion, while so much of the pressure as is exerted on the 
surface of the projecting parts A?, A%, at the ends will force and keep 
the face of the valve on its seat, and thus avoid much of the 
friction heretofore experienced in the use of slide valves. For this 
purpose it is preferred so to adjust the parts that when there is no 
steam in the chest the face of the valve will not touch its seat. This 
springing of the parts will also compensate for the slight inaccu- 
racies of the well known parallel motion, and for all other inaccu- 
racies, and for the unavoidable wear of the parts. Instead of making 
the sides and ends of the valve corrugated and spring-lke, these 
may be made strong and firm, and the upper part A! sufficiently 
thin to spring and yield to the pressure of the steam; or, as another 
and equivalent mode, the pivot or journal a may be fitted toa sliding 
box in the vibrating lever 6, and rest on a spring of sufficient ten- 
sion, so that when the valve is forced down to its seat by the pres- 
sure of the steam, the spring shall cause the parallel motion to sustain 
the greater part of the pressure. 

Another mode of applying the principle of this invention, when 
the valve is made with spring-like corrugated sides and ends, or with 
a spring-like top, is to adjust the valve, so that it shall rest on its seat 
and to have the hole in the lever 6, in which the pivot or journal 
of the valve works slightly elongated, so that it shall not touch the 
bottom thereof, until steam is let on, and as the top of the 
spring valve yields to the pressure of the steam to have tho 
said pivot or journal come down to its bearings, that the parallel 
motion mechanism may bear the greater part of the pressure; in this 
way the face of the valve will be pressed to its seat to the extent of 
the tension of the spring only, and the pressure of the steam beyond 
this will be sustained by the parallel motion mechanism. Or instead 
of the above named arrangements for relieving the valve from 
excessive pressure upon its seat, the following contrivance may be 
adopted :—The frame D, Fig. 1, which supports the parallel motion, 
rests on lugs or ribs 7, on the inside of the steam chest, and it is 
secured to the same by means of screw bolts 7, 7, in such @ manner 
that it may have a slight play in a vertical direction, one end of the 
frame is suspended by means of a screw k, from an elastic dia- 
phragm F, which is inserted into the cover of the valve chest (or there 
may be twosuch). The surface of this diaphragm is made of such 
dimensions, that the upward pressure of the steam thereon, by being 
transmitted through the action of the frame and parallel motion to the 
back of the valve relieves the valve from a certain portion of the pres- 
sure to which it would otherwise be subjected. If itis considered that 
the superficial area of the back of the valve of an ordinary locomotive 
engine is about 1U0 square inches, and that the same with a pressure 
of the steam of 100 1b. to the square inch is subjected to a pressure 
of 10,000 lb., the advantage of the improved method of relieving the 
valve seat from this great pressure will be appreciated. When it is 
desired to suspend the action of the diaphragm, steam is let on to its 
upper surface through a pipe &', which is intended to be connected 
with the steam boiler, and which when not used will be closed b 
a suitable stop-cock. The frame D is suspended by means of a rod 4, 
from a bell-crank lever G, which has its fulcrum on a pin m passing 
through lugs n on the top of the steam chest. From this bell-crank 
lever a rod o extends to the engineer's stand, so that the 
engineer by pulling the said rod is enabled to raise the valve 
clear off its seat. It is desirable to do this when the loco- 
motive runs down a gradient, or whenever the steam is shut. off, 
while the engine continues in motion. When the valve is permitted 
to move on its seat, while the steam is shut off it is liable to cut, 
and with ordinary valves it is necessary to introduce in such cases 
a large quantity of oil to preserve the faces of the valve, and of the 
seat against injury. It is obvious that instead of the bell-crank 
lever G, other devices, such as a cord running from the frame over a 
pulley to the engineer's stand, might be employed. The journal a 
works in an elongated hole in the lever b, so that the valve is free to 
rise from its seat, but this may be dispensed with by making the hole 
round, anddepending upon the spring for the rising of the valve. 
It will be obvious that some parts of the invention may be used 
without others, as for instance, if a perfect parallel motion be used 
the second part of the invention may be dispensed with, the un- 
avoidable spring of the parts being sufficient, and the mode of 
lifting the valve may be dispensed with without injury to the other 
parts of the invention. 











Aveust 8, 1862. 


THE ENGINEER. 


77 








BIRKBECK’S TRACTION APPARATUS FOR RAILWAY CARRIAGES, &c. 


Tis invention, communicated by M. Claude Arnoux, of Paris, to 
Mr. Birkbeck, has for its object “tein Besar arrangements of ae: So 
and connecting apparatus or mechanism applicable to railway car- 
—_ = — set they are enabled to follow curves of 

lus, thus renderi vorking railways 3 re 
economical _— See the working of railways much more 

n order to facilitate the understanding of these improveme 
two consecutive carriages, for example, “may be icbom in which 
the traction or draw bars and the coupling bars are of equal length 
. as to show the relation which is established in the change of 
sien among the chief parts of jointed trains, viz., between the 
— of the coupling bars, the draw bars, and of the axles. 
amumune a dee the principle contained in the 
re 0 vi) ic » wet ; 

cumlcnaurtieteeemen parts of the mechanism employed in 

Let the line o,o',in the diagram, Fig. 1, represent the draw bar 
(or axle) of a railway carriage or of a locomotive, which is intended 
to take the lead of a train. Let e, e represent the front axle; e!, e! 
the second axle; 0, o', indicating the position of two centre bolts, 
intersecting the axles at their centres to the draw bar at its ex- 
tremities. | Let o', o!, be the draw or coupling bar, which connects 
this carriage to the one which follows, such draw bar being 
engaged equally on the one part of the centre bolt o! of the first 
carriage, and upon the other part of the centre bolt o" of the 
second carriage. If the extremity o! of the coupling bar o', 0", be 
terminated by a cross piece in the form of a T, if on this T two 
points d', d', be taken equidistant from the centre o!, and if on the 
axle ¢, e, two other points d, d, be taken, so that 0, 0", is double that 
of o 10", finally, if the four points d, d', d, d', thus set out are 
joined by diagonals, the axle e, e, will thereby be forced to adapt 
itself to the sweep of the curve and to continue in that position, for 
this position will depend on the direction of the coupling bar 0, 0" 
which direction is given to it by the centre bolts, which correspond 
to the centre of the line of road, and which, from the geometrical 
relation of the coupling bars and the draw bars, the angles which 
these parts describe in their movements are exactly double those 
which the axles describe under the same circumstances. 

This illustration, although sufficiently exact in practice, is not 
altogether so in theory, and, for instance, would not be correct if it 
were attempted to pass suddenly from a straight line to a curve of 
very small radius. In this case it would be necessary that the T 
es be formed ‘Semicircular, the diameter of the semicircle 
fe Boe or similarly to the T-piece previously described, as 
er ed at diagram, Fig. 2,and that on the front axle should be 
fixe another semicircular piece, the centre of which should be o 
and the diameter d, d, and that the diagonals be connected to theee 
semicircles, their extremities being terminated by flat pieces of 
chain to adapt themselves to the sweep of the curve. It on been 
ana that the draw bars and the coupling bars were of the same 

eugth, but if this be not the case the principle will still remain 
equally correct, only the distance of the points d, d, d', d", would 
in an inverse ratio to the lengths of the coupling bars and of 
the draw bars, always taking for a basis that for equal lengths, at 
the before-mentioned distances, the proportion may be as 2 to % 

In order that the practical working of apparatus, constructed 
according to this invention, may be thoroughly understood, several 
views of a directing carriage are shown by Figs. 3, 4, and 5. 

From the previous description it will be seen that the directing 
mechanism consists of two bars A and A! arranged diagonally, 
and connected by their junction on the one part with the foremost 
axle E, and on the other with the T-piece L, which is connected at 
its centre with the centre of the seCond axle E', and also with the 
coupling bar B. Jt may be remarked that the two diagonals A 
a A' cross without impeding each other in their movements, and 
that their extremities or points of connection are such that, as before 
stated, the distance upon the first axle E is double that of d', d', 
qrraponting to the second axle. The draw bar F, which connects 

ie two axles at their centres, is jointed to them and to the coupling 
bars B, B!, by centre bolts or pins 0,0'. Like the ordinary arrange- 
a, the second axle E! is furnished with a jointed frame P in the 
sag of a parallelogram, which on one side is attached to the draw 

ar and on the other to thecoupling bar B. ‘The result obtained by 
this arrangement is that a train made up with a leading carriage, 
constructed as before described, will readily travel with speed and 
safety over a curve; the first axle E naturally takes the normal 
direction of the curve, while the second axle E! assumes a position 
which is equally normal to the curve. The directing bars A, A', as 
also the cross piece d', d', which connects them to the coupling bar B, 
assume the proper positions, and the axle of the following carriage, 
= 1s connected to the first by the coupling bar B, adapts itself to 
1€ Curve it has to follow. The same description applies to all the 

carriages of which a train is composed. 
a It will be evident that the arrangement of apparatus previously 
escribed may in practice be modified without departing from the 
principle of the invention, and it may be here remarked that theo- 
— it is to the arrangement of the semicircular parts the pre- 
a must be given, but —— the diagonals are amply 
ree cient, because the entry of the curve is always gradual, and 
t then the inflexion of the two draw or coupling bars following 
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one another is so imperceptible that the diagonals do not change, so 
to speak, in length, so that these diagonals have, in addition to a 
stronger arrangement, the advantage of extreme simplicity, and by 
the adoption of these improvements a considerable saving may be 
effected in the cost of maintenance of railways and plant. From 
the foregoing description it will also be evident that trains arranged 
with apparatus, such as herein described, or modifications thereof, 
may be caused to travel over curves of comparatively small radius 
with speed and safety. 


ROSINDELL’S METHOD OF SEPARATING SOLID 
FROM LIQUID SUBSTANCES. 


Tn1s invention, of Mr. John Rosindell, of Mile End, brewer, is 
intended chiefly for the separation of yeast from the liquor contain- 
ing it, but it is applicable to the separation of solid matters from 
liquids generaily. 

The invention consists in effecting the separation by means of 
metal strainers or bags of some pervious material placed in metal or 
other frames under and in communication with pipes in which a 
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pressure of the liquid from which the solid is to be separated is 
maintained by the head or column of the liquid. The liquid itself 
is held in a supply tank at the top of the column, and cocks are 
fitted at top and bottom of the pipes to admit and shut off the supply 
as required. 

Fig. 1 of the accompanying engraving is a longitudinal section 
of an apparatus for separating solid from liquid substances. 

A is a tank or receiver set at a sufficient height above the filtering 
apparatus to obtain the necessary pressure, into which the semi-fluid 
substance to be acted on is run; B is a pipe connecting the tank 
with the filtering apparatus below; C, C, are cocks for regulating 
the supply ; D, D, are frames or vessels with internal ribs placed at 
such a distance apart as to allow of the liquid passing away 

















freely ; E, FE, are bags or strainers placed inside the vessels D, D; 
E!, E', are ribbed columns set vertically, over which the bags K, E, 
are passed previous to their being put into the vessels D, D, in 
order to increase the filtering surface. One of these ribbed 
columns with the vessel for containing the bags is shown detached 
in plan at Fig. 2; F', F, are plates fixed on the vessels D, D, and over 
which the mouths of the bags are drawn during the process, and 
are made tight by means of wrought iron bands G, provided with 
screws for clipping the bags firmly to the edge of plates; a detached 
view of this band is given at Fig. 3; I is an opening at the bottom 
of the filtering apparatus by which the liquid expressed runs_into 
an open back or vessel K, on which the vessels D rest; M, M, are 
cages or guards above the filtering vessels, for the purpose of 
protecting the bags, a detached view of one of which is given at 
Fig. 4; N is a cock by which the expressed liquid is drawn off from 
the apparatus. The pressure due to the column forces the liquid 
parts through the strainers or bags E, F, and the solid matter 
remains inside the strainers or bags to be collected when a suflicient 
quantity has accumulated therein. As soon as one strainer or bag 
is thus charged with the solid matter the supply is shut off by the 
cocks ©, ©, the strainer or bag is removed, and another substituted 
for it. For some matters the inventor finds it necessary to carry a 
pipe up the column for containing steam or hot air to keep the 
matters in a liquid state. 








Tue Tames Empankment Ano Brackraiars Brrpat.—In the 
House of Lords on Monday, Lord Redesdale, who had given notice 
that he would call attention to several of the provisions connected 
with the Thames embankment, said he was unwilling, in the thin 
state of the attendance (including the noble lord himself there were 
only four peers present), to detain their lordships with any lengthened 
observations, but the subject had been so little debated in that 
House, and the measure itself was of so important a character, that 
he was unwilling to allow the session to close without calling 
attention to some points connected with it. Very erroneous impres- 
sions prevailed with regard to the magnificence of the object to be 
attained; quays and fine works of that description were spoken of, 
but it must be remembered that the embankment was to be carried at 
the back of very shabby streets, and, instead of a fine facade of 
buildings rising from the quays, there would be one of the ugliest 
backgrounds imaginable. If any one wanted to see what the future 
Thames embankment would be like he need only go as far as Mill- 
bank. It would be an undoubted advantage to remove from the 
Strand some portion of the traflic with which it was now flooded, 
especially the influx coming from Pall Mall and the West-end 
through ‘Trafalgar-square. But the scheme contained no provision 
whatever for bringing this traffic down to the embankment, except 
by one very awkward —? with a steep gradient, and at right 
angles to the river. If, on the contrary, uncannon-street were 
continued by a new thoroughfare, crossing Villiers-street and 
Buckingham-street, there would then be a direct and easy method 
of approach from the West-end. He earnestly hoped her Majesty's 
Government would place themselves in communication with the 
Metropolitan Board of Works in order that the necessary notices 
might be given, not only for the construction of this new street, but 
also for the widening of Parliament-street, in case Parliament in its 
wisdom should sanction both those measures. He further wished to 
obtain from the Government some information respecting the condi- 
tion of Blackfriars Bridge. Having inquired into the subject, he 
found that, with the exception of a single pier, it was a perfectly 
sound structure, evincing no decay whatever; and if a moderate 
expenditure were made on that one weak place it might stand for 
any number of years to come. On the repairs and strengthening of 
that bridge alone a sum of £100,000 had been spent within a com- 
paratively recent period. £264,000 were now required to build anew 
one in its stead. He thoughtthecorporation would employ the money 
much better, and confer a far greater benefit on the public by 
obtaining possession of Southwark Bridge and making it free of 
tolls. If they felt at liberty to apply the money in hand to other 
pufposes, there was another improvement which would be of very 
great importance in connection with the Thames embankment, 
namely, the opening of a street from Cannon-street to the Mansion 
House, which would relieve Cheapside of a large portion of its 
surplus traffic. ‘'o build new bridges with such a scheme as the 
Thames embankment in progress was worse than objectionable—it 
was absurd, because the scour of the river might be increased to 
such an extent as to render wholly unprofitable the money expended 
upon those structures.—The Duke of Newcastle said it was 
not, of course, to be expected that London would ever have quays 
as fine as those of Paris, Vienna, or Dublin, but they ought to have 
something more sightly than the mud banks at present exposed at 





low water. It was true that the embankment at the Blackfriars 
| end was left rather incomplete; and it was intended to revive the 
| Royal Commission, in order that it might consider the most desirable 
mode of completing the works. With regard to Blackfriars Bridge 
it had been impossible since his noble friend gave his notice to com- 
municate with the authorities of the City, who had the entire 
responsibility for that bridge, but he would take caro that such com- 
munication was made to them. 


— 


en 


aS Sr a 


ee 


a ee eee 


Nr ane a ee en ee ee 














a 





78 


THE ENGINEER. 





Aveust 8, 1862. 











EMBANKMENT OF THE SURREY SIDE OF THE 
THAMES. 
Tue following is the report of the Commissioners :— 
“To Tue Queen’s Most Excettent Mavesty. 

“We the undersigned members of your Majesty's Commission 
appointed to examine plans for embanking the Surrey side of the 

ver Thames, within ihe metropolis, and to report ‘which of the 
said plans of embankment will, in our opinion, conduce with the 
greatest efficiency and economy to the improvement, embellishment, 
and convenience of that part of the metropolis, improve the naviga- 
tion of the river, and provide a public thoroughfare without stopping 
such trade as must be carried on upon the bank of the river, aud 
also upon the cost and means of carrying the same into execution,’ 
beg to submit the following remarks. 

“ The nature of the inquiry entrusted to us was made known by 
advertisements in the newspapers, and twenty designs were submitted 
for consideration. A short description of each is appended. ‘The 
authors have attended, giving full explanations, aud stated their 
respective views, as will be seen in the evidence hereto annexed. 

“ We must here express our opinion of the excellence of many of 
the plans submitted to us; and although we cannot recommend any 
one plan for adoption in its entirety as meeting all the requirements 
of the case, yet the principal features ef some of them are em- 
bodied in the plan we have the honour to suggest. 

“Some of the plans comprise the whole length of the Surrey shore 
from Deptford to Battersea Park ; and we have accordingly directed 
our inquiries to that extent. 

“We propose to divide this district into three sections; the first 
extending from Deptford to Westminster Lridge, the second from 
Westminster Bridge to Vauxhall Lridge, and the third from Vaux- 
hall Bridge to Battersea Park. 

“With respect to the first section, as the existing thoroughfares 
with the new street now being made between Southwark and Black- 
friars-road will, in our opinion, afford sufficiently convenient and 
direct means of communication for the traflie; and, as the flooding 
of the low-lying districts could be obviated by a more efficient 
system of drainage, there does not appear to us any public necessity 
for an embankment and roadway between Deptford and Westminster 
Bridge. The formation of such a roadway would involve a vast 
expenditure of money, and cause a great disturbance of the trade and 
commerce of that part of the metropolis. If, however, the owners 
and occupiers of such wharf property should be desirous at any 
time of constructing an embankment, which, while increasing 
their own accommodation, would insure uniformity of design, 
and improve the’ navigation of the river, we are of opinion that 
every facility should be afforded them for so doing, although 
we are unable to recommend that the cost should be defrayed by the 
public. 

“ With respect to the second section, namely, from Westminster 
Bridge to Vauxhall, we are of opinion that a new and improved 
communication is necessary, and this, we think, may be effected by 
constructing an embankment and roadway between those points. 
The property adjacent to the river between Lambeth Church and 
Vauxhall Bridge is of an inferior character. The wharf walls are 
insufficient to keep out the water at high tides, hence many of the 
street are at times flooded, causing distress and sickness to the 
inhabitants, who are for the most part of the poorer classes. 

“Between Vauxhall Bridge and Battersea Park, which comprises 
the third section of our inquiry, an embanked roadway would 
afford access to the Battersea station of the South Coast Railway 
and to the goods Station of the South-Western and Chatham and 
Dover Railways, would improve and embellish that part of the 
metropolis, and afford a convenient and agreeable approach to 
Battersea Park from the densely populated districts of Lambeth and 
Southwark. 

“We, therefore, humbly submit to your Majesty that an embanked 
roadway of about two miles in length should be formed between 
Westminster Bridge and Battersea Park, commencing at the east 
abutment of Westminster Bridge, on a viaduct of an ornamental 
character opposite the Houses of Parliament, as far as Bishop's- 
walk; thence on a solid embankment to the north side of the 
London Gasworks, continued under Vauxhall Bridge as far as Nine 
Elms on a viaduct, and thence upon a solid embankment, passing 
under the land arch of the railway bridge, and terminating at the 
approach road of the new suspension bridge at Battersea. The 
plan and section, which are appended to this report, show the direc- 
tion and levels of the intended road, and the arrangements proposed 
for accommodating some of the occupiers of the most important of 
the waterside premises; and in suggesting viaducts we have 
endeavoured not to interfere, more than is absolutely necessary, 
with the trades which must be carried on upon the banks of the river. 

“The dredging of the foreshore in the ed of the embankment 
to a level of Sft. below low water will (particularly at Lambeth and 
Nine Elms) improve the navigation, compensate to a great extent 
for the loss of tidal water displaced by the solid portions of the 
embankment, and as the foreshore will be formed, under the viaduct, 
of solid material, and on a suitable incline, it will tend to prevent 
accumulations of mud, where the shores are flat or uneven. 

“Communications with the embankment would be made at Stan- 
gate, by prolonging Palace New-road, and widening Bishop’s-walk 
on the western side, Church-street, Broad-street, Vauxhall-row, 
High-street, Battersea-road, near Nine Elms goods station, New 
Park-road, leading to Wandsworth, and the station of the London, 
Chatham, and Dover Railway Company. 

“The estimated cost of this work, including land and compensa- 
tion, is, £1,100,000; but it is important to observe, that if the 
present favourable opportunity for carrying out this great work be 
not at once embraced the cost will necessarily be much greater, by 
reason of the increasing demand for land and buildings for trade 
purposes in and near to the metropolis. This sc'ieme would be a 
metropolitan improvement; and with reference to the means by 
which the cost is to be defrayed we consider that the coal aud wine 
dues should be appropriated for such a further period as may be 
necessary for the purpose. 

“ All which we humbly report to your Majesty, 

“ Witness our hands and seals this 29th day of July, 1862. 


“Wittram Cvsirr, 

“Josnca JEBB, 

“Dovetas GALTON. 

“Epwp. Bursta. 

“ Henry A. Hont 

“ Joun Rosrnson M'Cuean. 
“Henry Kryoscore, Secretary.” 





TURBINE WATER WHEELS. 

Tue reaction of water, or an elastic fluid, on its discharge from 
any orifice has long been well known, and the ancient “ eolipile,’ 
in which steam was discharged in opposite directions from openings 
in the sides of two revolving arms, was a reacting, and really aturbine, 
steam-engine. These eolipiles give a very fair per centage of the theo- 
retical effect of the steam, and revolving, as they do, some 2,000 
times a minute, they are now used here and there, among the Welsh 
rolling mills, for driving the iron saws by which the rough ends of 
red hot rails are cut off. Every one who has had hold of the branch 
of a fire engine, when water was being forced through, is aware 
that, in proportion to the size and strength of the steam, a consider- 
able force is required to hold the nozzle up to its work. The reaction 
of the water against it, owing to the friction in the hose and branch, 
is considerable, and if the discharging orifice were made in the side, 
instead of at the end of the branch, the direct reaction would be such 
as to throw the latter violently in the opposite direction from that of 
the issuing jet. 

Fourneyron, in France, brought out a turbine wheel more than 
twenty-five years ago, and which may be described as follows :— 
Near the lower end of the upright or main shaft of the turbine, and 
subm below the lowest water in the tail race, a horizontal iron 
dise is keyed ou. This disc may be compared in shape to a dinner 





plate. On that part of its upper surface corresponding to the rim 
of the plate a proper number of thin iron guides are placed upright, 
being fastened at their lower edges only to the rim of the disc. 
These guides are commonly called buckets, although it is difficult 
to compare a single piece of flat or curved iron, or the space 
included on two sides by two such pieces (both ends remaining 
open), toa bucket. Each “bucket,” so called, is a single plate, not 
unlike in shape to the bottom of a dust pan, and the space 
included between two of these plates might be compared with 
perhaps more propriety to a pump spout than to a bucket. Viewed 
from above these guides, or buckets, are not disposed radially 
upon the rim of the revolving disc. They are so curved and are so 
adjusted that the water discharged trom between them will 
leave the wheel in directions nearly tangential to its periphery, 
instead of in lines diverging directly from its centre. It is 
by a tangential discharge, or the discharge of each issuing jet 
or subdivision of water in nearly the direction of a tangent to the 
circumference of the wheel, that the full reactionary effect is 
obtained. For the curve of these “buckets” there is an exact 
formula, any departure from which is attended with loss in the 
effect obtained from the wheel. ‘The water is led from the flume 
down through a tube of about the same diameter as the inner circle 
of the buckets. Instead of resting, however, on the revolving disc 
below, the water is intercepted by a stationary dise just above it. 
This dise, through which the main shaft passes, is made fast to and 
is suspended by a pipe loosely enclosing the shaft, and this pipe, which 
thus keeps the water from the lower or revolving disc, is fastened 
to permanent cross bracing above. Standing upright upon this 
stationary disc, and within the great tube through which the water 
descends to the wheel, are a number of other guides, somewhat 
similar in shape to the “ buckets,” but curved in the opposite direc- 
tion. The water in descending takes the course of the stationary 
guides, the outer ends of which are just within the inner extremities 
of the revolving buckets. The tangential impulse, imparted by the 
stationary guides to the water, is thus expended upon the concave 
faces of the revolving buckets which, with the reaction of the water 
discharged in the opposite direction, are thus forced around accord- 
ingly. The wheel is not enclosed, but revolves freely in the water 
of the tail race. 

It was in 1858, we believe, that M. Jonval brought out his first 
model of the turbine wheel which bears his name. He patented it 
in 1819, and the construction of his wheels was commenced in that 
year on a large scale at the extensive works of Messrs. André 
Koechlin and Co., of Mulhouse, on the Lower Rhine. The principle 
of the action of the Jonval and Fourneyron wheel is the same, and 
it is only in the mode of their action that they differ. This difference 
is such, however, as to secure, in the Jonval wheel, the attainment 
of practical advantages which do not attach to its rival, the Four- 
neyron wheel. 

Instead of revolving around the stationary guides the buckets in 
the Jonval turbine revolve below them. The curvature, therefore, 
of the guides and buckets is Gownward in the Jonval, instead of 
outward as in the Fourneyron wheel. <A horizontal action 
through the buckets of a Fourneyron wheel would resemble in ap- 
pearance a transverse section of a common overshot wheel with the 
inner shrouding removed. In the Jonval wheel the guides and 
buckets somewhat resemble portions of the threads of a screw. The 
discharge of the Fourneyron wheel is outward and diffusive; that 
of the Jonval wheel is downward. From this difference in the mode 
of discharge of the water advantage can be and is taken in the 
Jonval wheel of a principle in hydraulics which, in the Fourneyron 
turbine, is practically unavailable. Although the velocity of a jet 
of water issuing in the open air is in proportion only to the square 
root of the “ head,” or of the height of the superincumbent column 
of water pressing outward at the orifice of discharge, the velocity 
may be increased by discharging into a vacuum. ‘The pressure of 
the atmosphere thus brought to bear is equivalent theoretically to 
33ft. head of water, and, practically, to from 25ft. to 28ft. Any 
wheel, therefore, like the Jonval turbine, which provides for the 
air-tight enclosure of the buckets and the consequent maintenance 
of a partial or complete vacuum below them, bears a relation to 
ordinary water wheels somewhat similar to that which a condensing 
engine sustains toa non-condensing engine. Theanalogy is not borne 
out, however, for, in the steam engine, a vacuum may be had, almost 
without trouble or cost, by the condensation of the exhaust steam, 
while in the case of the water wheel, even with its buckets enclosed 
“air tight,” no vacuum can be had except by placing the wheel above 
the tail water, and thereby diminishing the actual head of water in an 
inverse proportion to the additional atmospheric head so obtained. 
The circumstance, however, that with the air-tight enclosure of the 
wheel it may be set almost at the head of any fall of less than 30ft., 
and from 22!t. to 25ftabove the bottom of any fall of more than 30ft., 
and still realise the whole effect practically available from the fall— 
this circumstance isone of much importance, and it applies only to the 
Jonval, and other turbines in which the “draft box ” isused. Taken 
together with the cylinder and upper chamber of the turbine, it may 
be considered as forming a great tube, always full of water, which 
is always flowing through the buckets with a definite velocity, due 
to the whole fall, and in which, therefore, a wheel will be turned 
with the same force, at any point less than 2d5ft. to 30ft. above the 
bottom, as at the bottom itself. With the draft box, therefore, the 
wheel pit does not require to be as deep as with the Fourneyron 
wheel, and when the upper gates are shut and a man hole opened 
into the draft box, the wheel is high and dry out of the water, and 
accessible for adjustment or repairs with hardly more trouble than 
if it were laid out upon the floor of a machine shop. It will be seen also 
that the Jonval turbine will have much the shorter shaft, and, there- 
fore, less suspended or supported weight than in the Fourneyron 
wheel. It is claimed that the latter gives a higher per centage of 
the theoretical effect of the water than any other wheel in use. 

The advantage of turbines over water wheels of other forms may 
be stated as follows:—They are not obstructed by back water. 
They give a higher per centage of the theoretical effect of the water 
than the best overshot wheel. Running at a higher velocity, the 
turbine requires less intermediate gearing to get up the speed re- 
quired in most establishments where wheels are employed. Then, 
again, an iron wheel is altogether better than one of wood. A 
breast wheel would cost enormously if made of iron, but a turbine 
of the same power is comparatively a small affair, and it can be made 
of iron for less than the wooden breast-wheel would cost. While 
new a wooden wheel may give off 70 per cent. of the theoretical 
effect of the water, but from the loosening of the joints, the wear of 
the buckets and apron, the working of the segments, and other 
causes, this per centage becomes reduced, in many cases, to no more 
than 50 per cent., and it is estimated that the majority of wooden 
wheels running do not average above 60 per cent. of the theoretical 
effect due to the water. An iron wheel which will give off 75 
per cent. at the start may be reasonably expected to-do so for years. 











Sovrn Kenstneron Mvsevu.—During the week ending 2nd 
August, 1862, the visitors have been as follows:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p-m., 
29.916. On Wednesday, Thursday, and Friday, students’ days 
admission to the public 6d.), open from 10 a.m. to 6 p.m., 6,463. 
Total, 36,379. From the opening of the Museum, 3,042,613. 

Priant Usep in THE CONSTRUCTION OF THE Exutsttion Buitpine.— 
Some idea of the magnitude of the undertaking so successfully 
completed by Messrs. Kelk and Lucas might be gathered from the 
immense mass of materials known as “ builders’ plant,” used in the 
erection of the building, and which was sold by auction during the 
past week by Messrs. Fuller and Horsey, including 12,000 scaffold 
poles, 18,000 cords, 10,000 boards, 6,000 putlogs; 1,000 loads of 
timber, used principally for the construction of the great domes ; 
five steam engines, 20 tons rope falls, blocks, chains, smiths’ 
tools, Kc. ke. ‘There was a large attendance of buyers, including 
the representatives of many of our principal contractors. The 
poles fetched about five farthings per foot run.; the cords about 9s. 
per doz.; 12ft. boards, 12s. to om pet doz. ; putlogs, 7. 6d. to 9s. 
per doz. ; timber, 40s. to 55s. per load; rope falls, 25s. to 86s. per 
ewt. The total amount of the sale was about £10,000.—Auilder. 





Woop-cuttine Macuinery.—We understand Messrs. Thomas 
Robinson and Son, Rochdale, have received orders from the Viceroy 
of Egypt for a large quantity of sawing and wood-cutting machi- 
nery. 

New Drinxina Fountarns.—A very beautiful drinking fountain 
has just been erected in Lincoln’s-inn-fields. It is situated at the 
corner of the right side of the enclosure, near Great Queen-street, 
and consists of a pedestal of Portland stone, surmounted by a super- 
structure of the same material, beautifully ornamented. ‘The basin 
is of marble, and, in order to give the best effect to the fountain, the 
pavement is ornamentally arranged in front of it. It will be opened 
to the public in a few days. Another fountain is also being erected 
in the Pentonville-read at the corner of the enclosure of the water- 
works of the New River Company, whence the water for it will be 
supplied. It is 9ft.in height by 4ft. in width, and is arched in 
design, with a mottled marble basin. Tle water flows from a lily 
represented in full bloom, above which are six other flowers carved 
in marble. 

AnotTHeR Great TusuLar Bringe.—(/ rom our Correspondent).— 
The celebrated Creuzot works have just completed a large tubular 
bridge on the Berne and Lausanne line of railway in Switzerland. 
The bridge, or rather viaduct, is carried over the Sorine a short 
distance from Fribourg, and, including the abutments, is 1,290ft. in 
length, its extent, even without them, being 113ft. It is sustained in 
its course by six piers, the bases of which are formed of masonry, 
while higher up they are composed of cast and forgediron. The 
bridge takes the shape of a quadrilateral tube, foot-passenger traflic 
being accommodated in the interior, while the railway will be carried 
outside. The weight of the tube is altogether 1,200 tons. The 
piers are 260ft.in height, 114ft. being of masonry. The total weight 
of the iron employed in the piers is 1,752 tons, so that, altogether, 
2,952 tons of iron have been employed in the work, while 20,000 
cubic inches of masonry have been constructed. Here is another 
instance of the progress of French mechanical firms in works re- 
quiring skill, patience, and capital. 

Axornuer ConrepeRATE CELEBRITY.—leferring to the Arkansas, 
another formidable craft just brought forward by the Confederates, the 
American correspondent of the Manchester Examiner and Times 
says :—“ The rebels have managed to conceal nearly everything 
about this craft, even the fact that they were building her, but | 
have procured some particulars about her which will interest your 
readers. Her hull is 150ft. long, with a breadth of 50ft., and she is 
constructed of solid oak, 1ft. thick. Her armour consists of a double 
layer of railroad iron, 8in. thick, which extends 1$in. below the 
water line, and the same distance above, and her decks are covered 
with din. in thickness of the same material. Bomb-proof gratings 
admit of ingress and egress. Inside of the oaken hull is a conti- 
nuous layer of cotton so compressed that a bale is reduced to a 
thickness of only 18in., and inside of this is Gin. more of oak. Two 
7-ft. propellers, projecting from the sides near the stern, and driven 
by two horizontal engines, drive the craft. Six boilers supply the 
steam for the machinery and hot water with which to repel boarders. 
The armament of the Arkansas consists of an iron ram, weighing 
ten tons, which projects from the bow 2ft. under water, and of eight 
guns, two of which are 68-pounders, and are exposed on the stem 
and stern. The remaining six, which are 32-pounders, are under 
the iron roof which covers the vessel. With all this weight of 
iron and of wood it is said that this vessel draws but 9ft. of water. 
Undoubted] y, before she is disposed of, there will be some desperate 
fighting.” 

Seauam Harsovur.—Prior to 1828, there was nota solitary habita- 
tion where now there are so many well laid out streets, public 
edifices, and, according to the last census returns, a population of 
10,903 souls. First of all the docks—which are the basis of the 
town—are four in pumber, and consist of an outer harbour, embrac- 
ing in area two and a-half acres; a tidal harbour, two and three- 
quarter acres; the north dock, three and three-quarter acres; and 
the south dock, three acres—eleven and a half in all. ‘These 
docks afford accommodation for 140 vessels of 300 tons each ; 
and are connected by railway not only with all the collieries 
of which the Marchioness of Londonderry is now the owner, but 
also with many other collieries in the county of Durham. The coal 
shipments range at about 700,000 tons per annum ; besides which 
there is a large shipment constantly going on of bottles, iron, 
wood, &c. ‘The late Marquis of Londonderry died in 1854, 
having been spared long enough, however, to see that 
time would finish what his own hand had commenced. 
The enterprises in which he embarked, and the spirit which 
he infused into all who shared in the development of Seaham Har- 
bour, have been most ably pursued and sustained by his noble 
widow. The undertakings of the Jate Marquis were gigantic, con- 
sidering the period, and no amount of praise can do justice to the 
works of a man who, almost single-handed, amid the disapprobation 
of some friends and the scoffs of foes, pursued his own course and 
saw his efforts successful.—Newcastle Chronicle. [Our contemporary 
adds that the Marchioness of Londonderry’s collieries now produce 
about 1,000,000 tons of coal per annum, and give employment to 
3,000 men and boys, so that, including women and children, nearly 
7,000 persons are dependent upon this department of her ladyships 
numerous enterprises. The amount paid in wages last year was 
£138,300. | 

LamBetu Suspension Brrpce.—Scarcely three weeks have elapsed 
since the cable of this new bridge was fixed, and in the interval the 
contractors, Messrs. J. H. Porter and Co., have constructed the 
roadway, their workmen having for several days past been enabled 
to walk from shore to shore, and, in fact, the bridge is very nearly 
completed. Several novelties were introduced in the construction 
of this bridge. On the Westminster shore it was found on taking 
borings that there was a large deposit of peat, and, in order to avoid 
the expensive plan of making a coffer dam, Mr. Barlow, the engineer 
and designer of the bridge, adopted the more manageable plan of 
sinking cast-iron boxes. ‘These boxes, which are twelve in number, 
consist of 3-in. plates, bolted together, each 12ft. in length and 8it. 
in width. At low water the workmen excavated in the interior of 
these boxes, until they got through the treacherous peat, down to 
the solid gravel—the boxes, of course, following. They were then 
filled with concrete flush to the top, thus forming a solid foundation 
for the masonry of the abutment. On the Lambeth shore these 
boxes, or miniature coffer dams, were not required, there being good 
gravel a few feet beneath the surface, There are two piers in the 
river, giving three spans of 280ft. each. Each pier consists 
of two cylinders 12ft. in diameter (the first ring having been 
lowered on the 11th of November, 1861). These are sunk to 
the depth of 16ft. below the bed of the river, 10ft. of which is 
composed of London clay. The cylinders were then filled with 
concrete to the depth of 9ft. Gin. and a ring of masonry 
2ft. Yin. thick, the whole height, leaving the inside of the 
cylinder hollow, so that any portion of the work may be repaired a 
a future lime if necessary. On the top of this masonry are cast iron 
bed-plates to receive the towers. These immense towers are of 
wrought iron, and were made at Messrs. Porter's works, in Stafford- 
shire, were sent off complete, and lifted each in one piece from the 
barge on to their beds. The roadway consists of two massive longi- 
tudinal box girders, which are attached to the vertical bars or sus- 
penders ; the cross girders are fixed between these girders at inter- 
vals of 4ft., and carry plates of jin. in thickness, which are now 
being rivetted, with the addition of longitudinal angle iron, on to 
the girders. They willthen be protected with asphalte, and will 
receive a covering of about Yin. of roadway metalling. On the out- 
side of the box girders are fixed wrought iron brackets, 4ft. apart; 
these are intended to carry the foot passenger traffic, and will be 
plated like the roadway and covered with stone slabs. ‘These foot- 
ways will be protected with neat lattice pannelled hand rails. The 
whole weight of ironwork, inclusive of cylinders, boxes, and the 
whole of the massive girders for the anchorage of the wire cable, 
will be about 700 tons. It is confidently expected that the bridge 
will be finished in about two months; if so, this will be not only 
the cheapest bridge over the Thames, but also the most expeditious 
piece of bridge building on record, taking into consideration its 


and span. 











Aveust 8, 1862. 


THE ENGINEER. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 








PATENT TRIBUNALS.—BETTS v. MENZIES AND ANOTHER. 


Sim,—I drew your attention to this case a few weeks ago when it 
appeared in the ordinary law report of the Times. But now having 


a fuller report of the case before me, in Newton's London Journal of 


Arts and Sciences, 1 find there are other points to which it may be 
advisable to call attention. 

In my former letter I adverted solely to the principal point in t he 
case, viz., that although the terms of art used in one specification 
are the same as those used in another, yet “it is impossible to 


external object, unless you ascertain that the terms of art used in 
the one have precisely the same signification, and denote the same 
external objects, at the date of the one specification, as they do at 
the date of the other.” The conclusion from this is that in all cases 
of a comparison of two specifications with reference to the question 
of the novelty of an invention, scientific facts must be taken into 
account in order to settle the meaning and scope of the documents. 
There is nothing new in this point, but it has been expressed more 
clearly than usual by the Lord Chancellor. And it appears to me 
to show the importance of fortifying the judge in all cases with 
trustworthy scientific assessors who shall be able to give him the 
facts in an unexaggerated form. The present system of trying 
patent cases breaks down under the weight of the difficulty which 
the judge has in getting at the real facts. 

But my present intention is to advert to another point established 
inferentially with more clearness than usual by this case. It is a 
point bearing on the sufficiency of specitications—* that a mere 
general suggestion,” as distinguished from “a specific, definite 
practical invention,” will not support a patent. It is possible that 
the suggestion may lead to the discovery of a subsequent invention. 
“ But ” (in the words of the Lord Chancellor) “ it is the latter alone 
which really does add to the amount of useful knowledge : it is the 
the latter alone which, by its practical operation, confers a benefit 
upon mankind, within the meaning of the Patent Law.” 

Tried by this test, how many specifications are defective for their 
purpose! They contain “mere general suggestions instead of 
specific, definite practical inventions.” Iam the more anxious to draw 
attention to this case because I think Lord Wensleydale was right 
in saying that the Lord Chancellor “has put the case on a ground 
which is quite satisfactory, and is perfectly unanswerable.” It will 
thus become an authority, and will no doubt be used hereafter, not 
only in supporting patents which are in similar circumstances to 
Betts’, but in destroying others which rest on specifications which 
contain only “ mere general suggestions,” like Dobbs’. 

I would warn patentees that the day for trusting to the chapter of 
accidents with a vague specification is rapidly passing away, and 
that on which specifications will be more effectually tried is fast 
advancing. 

The effect produced by the energetic dealing of the Lord*Chan- 
cellor with patent cases (who seems to be the patent judge of the 
day), is suggestive of what may hereafter be done by a special patent 
tribunal. Wiitiam Srence, Assoc. Inst. C.E. 

50, Clancery-lane, W.C., 5th August, 1862. 





JOY’S PATENT STEAM HAMMER. 


Sir,—Ilaving seen a letter from Mr. Joy, and since then an illus- 
tration of his hammer in your paper, and observing that it has 
called forth no other remarks or criticism, 1 beg your permission to 
allude briefly to the subject. Claimed for this hammer are such a 
variety of accomplishments that it appears to possess combined all 
those good points which have from time to time been set forth singly 
as constituting superiority in other hammers. One will give a dead 
blow, another an elastic blow, a third is easy of manipulation, a 
fourth varies in stroke and blow with wonderful precision, and so 
on. But the one under notice is happy in the possession of all these 
desirable and disputed qualifications.” Is this the case? And if it 
is, when new, is it when the self-acting valve, as free as a pump 
clack in its cage, has been knocked about for afew months? This 
valve is actuated by steam admitted to the valve box by a portin the 
cylinder, opened and closed by the passing of the piston. Ifthe piston 
travels quickly the opening and closing of this port must be sudden ; 
therefore, the action of the valve also sudden, and, consequently, 
the action of the steam on the piston sudden. This suddenness 
may be good in its effect on the blow; but it must interfere with 
the delicacy and precision stated to exist in varying the action of 
the hammer. This interference with precision the patentee appears 
to try to overcome by withdrawing the steam on its passage from 
the cylinder to the valve. I doubt if this can be done to such a 
hicety as to control the stroke of the piston as wellas it is controlled 
in hammers where the valve is moved by an inclined surface or 
other such means. Another point to which I would call attention 
is, that the part through which the steam passes from above the 
piston to the valve, to move the valve from the position 
which gives down stroke te that which gives up stroke, 
is so near the top of the cylinder that it is opened at 
a 7 early period in the descent of the piston, so early 
that think the alteration of the position of the valve will 
take place and steam be admitted full on the underside of the piston 
before the blow is struck. This isa point of which the inventor 
speaks of as objectionable in all other hammers. To obviate it a 
cock is, I observe, placed in the port alluded to, which, if closed, 
will prevent the valve being moved, and, indeed, the valve will be 
held up by the compression of air or steam below it, caused by the 
descent of the piston, which will be so rapid that the exhaust pas- 
sage which is open when the valve is up will not entirely free the 
underside of the valve from pressure until some very minute space 
of time after the blow is struck. This is supposed to give as dead a 
blow asa single-acting hammer, but is a delicate process depending 
on thecock and valve being both beautifully tightand nicely adjusted. 
I should be glad to see these objections, if they exist, eradicated from 
the hamimer, as the doing without valve gear is a laudable attempt, 
and Mr. Joy appears, if not perfectly, to have very nearly suc- 
ceeded. E 





LONDON STREETS. 

Sir,—Either mud or dust always in London. Whyso? Because 
the roads are not properly made. The road metal (and a thousand 
pities it is to see such excellent material spoiled) is laid loosely on, 
and allowed to consolidate as it best can. The consequence is, 
that for the first day or two it is a heavy, rolling-about, most dis- 
agreeable road. By and by the great traffic crushes the stones to 

owder, causing clouds of dust in dry, and mud in wet weather, 
ut never making a good permanent road. 

I venture to assert that there is more spent on the macadamised 
roads in the neighbourhood of the Houses of Parliament than upon 
any roads in this or any part of the world, and that the roads in 
that important locality are worse than any roads in this or any part 
of the world. . 

Let us only copy the French mode of making roads, and there 
Will be little more dust or mud; and I am afraid to say what money 
annually will be saved. In the first instance the roads should be 
made of a well-rounded and convex form, and the broken stones, 
directly they are laid on, should be nearly covered over with a 
loose silty soil, to be bedded thereafter by means of a heavy roller. 

he broken stones thus bed and bind into each other, and, all 
whole, remain so for years; rain and traffic but bind them closer 
and harder. W. 


Lombard-street, 6th Aug., 1862. 


[If we are not mistaken, concrete is used to a considerable exten 
in the formation of roadways in Paris. | 





SHIPS’ RUDDERS. 


An official trial, by order of the Admiralty, has been made at 
Portsmouth of the plan proposed by Commander Warren, R.N., for 
steering ships with an auxiliary rudder fixed in the deadwood of the 
ship forward. The vessel to which Commander Warren has fitted 
his auxiliary or bow rudder, is one of the paddle steamers of the 
Portsmouth and Ryde Steam-packet: Company, a vessel unsuitable 


| for the purpose for several reasons, the chief of which are, however, 


her light draught of water forward and the large amount of port 
helm she carries when under steam. The form and position of the 
rudder tested was also very faulty, differing considerably from the 
plans and drawings of Commander Warren's patent, which specify 
a rudder of elongated form in line with the keel and well abaft the 
vessel's stem, whereas the rudder tried in this case was of triangular 


Moats al Gia 's ith slain diel a 1 ibe tl form, and hung close to the inner portion of the vessel’s stem. 
predicate of the two, with certainty, that they describe the same 











This imperfect form and position of the rudder was unavoidable, 
perhaps, owing to the size and form of the vessel to which it was 
fitted, and, telling as it did against the principle the truth and use- 
fulness of which Commander Warren was endeavouring to demon- 
strate, the trial may be looked upon as having taken place under un- 
favourable circumstances for developing any powers the rudder 
might possess. Although the result of the trials was not successful 
on ali points, probably owing to the circumstances pointed out rela- 
tive to the rudder’s form and position, it was still sufficiently satis- 
factory to prove the great value of bow rudders as an auxiliary 
power for steering our large ships of war. Nothing can be more 
imperfect or contrary to all recognised mechanical principles than 
our present method of steering our Warriors and Black Princes, or, 
in fact, any of our full-powered screw war ships. Such ships as the 
Warrior and Black Prince require twelve men at their wheels, and 
then can only get the rudder over some 14 deg. or 15 deg. The 
Shannon screw frigate, during her recent experimental screw trials, 
only obtained an angle of rudder ranging from 13 deg. to 15 deg. 
This difficulty in getting a quick and effectual action of the rudder 
to bear upon a ship's course when the engines are being worked up 
to their full power must eventually lead to some improvement in 
our mode of steering by stern rudders, either by an application of 
steam or hydraulic power, or by the adoption of sub-aqueous double 
rudders forward of the screw. Whatever may be the precise form 
of improvement adopted, there is no doubt stern rudders can be ren- 
deredfar more efficacious than they are at present, and at the same time 
be protected from the enemy’s shot in action. Under these improved 
conditions they would probably prove to be all that could be desired, 
but under present circumstances any efficiently acting bow rudder, 
as before stated, would be a most valuable addition to the steering 
powers of our ships of war. To test the principle fully, however, it 
would be necessary to fit a larger vessel than the one used in this 
trial, the rudder, also, being of the description proposed by Com- 
mander Warren, and in the position assigned in his plans. Any of 
the numerous screw sloops of war in the home reserves, or the Psyche 
class of paddle steamers, would do admirably, and could be fitted at 
trifling expense. ‘These trials were carried out under the direction 
of Captain H. Broadhead, R.N., commanding her Majesty’s ship Asia 
and the Reserve at Portsmouth, having as his assistants Mr. Moody, 
assistant master builder of Portsmouth Dockyard, and Mr. Hills, 
master of the Asia. ‘The steamer left the dockyard and first pro- 
ceeded up the harbour to test the new rudder’s capabilities of steer- 
ing among and round the numerous shipping anchored above the 
northern end of the dockyard. With the rudder over to starboard 
it showed a good command over the vessel, but over to port it all 
but failed to produce any effect upon the vessel's course, and this 
was the rule throughout the trials when the vessel was steering in 
the ordinary manner ahead. When going astern, the bow rudder 
was found thoroughly capable of steering the ship to the greatest 
nicety. It is important to notice that the area of the bow rudder, 
as compared with the ordinary rudder at the stern, was as 9 to 24, 
After steaming round the harbour the vessel was taken out to Spit- 
head, where the following experiments were carried out :—With her 
ordinary stern rudder the vessel made a complete circle to starboard 
in 3 min. 48 sec.; with her experimental bow rudder she was 6 min. 
in making a quarter circle in the same direction, when the trial was 
abandoned, owing to the vessel approaching shoal water. The next 
experiment was made with the stern rudder, when the circle 
was completed to port in 3 min. 14 sec. The bow rudder 
in completing the circle in the same direction occupied 7 min. 
8sec.; with both rudders acting together, the ship coming 
round the same way, the circle was made in 2 min. 51 sec. 
With the vessel's way stopped dead the engines were turned astern 
at full speed with the after rudder hard astarboard, and the circle 
made in 7 niin. 29 sec. The forward rudder, under the same cir- 
cumstances, took the steamer round the circle in 8 min. 27 sec. 
With the ship’s way next stopped dead the bow rudder put over 
hard to starboard, and the after rudder amidships, the engines 
were turned ahead at full speed, and the circle completed in 6 min. 
54 sec. 

Several other circles were made, but the results were about the 
same. In the trial with beth rudders acting together and the ship 
making the circle to port, the circle made was of a spiral form, les- 
sening the diameter of the circle in its progress. In conclusion, the 
steamer was brought into position to the westward, and ahead of the 
Wariior (anchored at Spithead), with her head pointed for lorts- 
mouth harbour mouth, and the engines turned astern, and in this 
position, with the stern rudder fixed amidships and the bow rudder 
alone acting, the steamer was steered through Spithead, the 
harbour channel, and Portsmouth harbour, to the north end of 
the dockyard, steru foremost—the first vessel that ever made the 
trip from Spithead to Portsmouth dockyard under such novel cir- 
cumstauces, 














Captain COLES AND THE ApMIRALTY.—It is stated that Captain 
Coles, R.N., is retained by the Admiralty to superintend the fitting 
of the shield ships, upon a pay of three guineas a day, as a civil 
engineer, irrespective of his position as an officer in her Majesty's 
navy, with two draughtsman under his orders, paid by the Admi- 
ralty. Captain Coles also receives the sum of £5,000 in payment of all 
expenses hitherto incurred by him in bringing our knowledge of the 
shield principle to its present state, and will receive a further 
sum of £100 for each shi eld fitted on board her Majesty's ships. 

Tre Feperan Gusypoat Essex.—The gunboat Essex, which 
figured largely in the engagement at Fort Henry, where she was 
damaged, is again ready for active service, and has made a recent 
trial trip at St. Louis. The Essex returned to St. Louis from Ten- 
nessee river on the 23d of February, to repair the disaster she had 
sustained at Fort Henry, and to be protected against a similar one 
in the future. She was lengthened 40ft., had her boilers and ma- 
chinery placed below water line, and her casemates raised from 6}ft. 
to 17}ft. in height. She received entire new boilers, and was 
generally reconstructed. This is the third reconstruction the boat 
has undergone, and altogether her cost to the Government amounts 
to 91,000 dols., which is 20,000 dols. less than that or any other of 
the gunboats built in the West. Her officers claim for her that she 
will be found more effective than any of the new beats. The 
armanent on board is as follows :—Three 9-in. Dahlgren shell guns, 
one 10-in. Dahlgren shell gun, two 50-pound rifled Dahlgren guns, 
one long 32-pounder, one 24-pound howitzer. Her forward case- 
mate of wood, 30in. thick, is plated with india-rubber 1 in. thick 
and 1} in. iron; side casemates—of wood—16in. thick, plated with 
1 in. india-rubber and 4 in. iron. The roof is bomb proof. The 
pilot house is of wood, 18in. thick, plated with 1 in. india-rubber 
and 1} in. iron. She has false sides, which render it impossible for 
anything like a steam ram to attack her effectively. Her hull cannot 
be reached by any such contrivance, and even if it could the water- 
tight compartments, into which the hold is divided by bulkheads— 
being forty in number—would render the sinking or otherwise 
disabling of the boat by collision an impossibility. If one or more 
of the compartments should be broken into the vantage to the 
craft from taking water would be comparatively slight.— Scientific 
American. 





shareholders of the London, Brighton, and South Coast Railway, 
in reply to a question respecting the amount of loss which had 
arisen to the company in consequence of the accident in the Clayton 
tunnel, the chairman said that, as regarded this unfortunate affair 
£11,000 had been paid when the previous half-year’s report was 
published; and in the present report £6,000 was charged in respec} 
of the accident; and a similar sum would be placed to the debit of 
the present half-year. The total cost, therefore, might be said to be 
£24,000. This, without taking into account the loss of life and 
other damage, ought to teach the necessity for not sparing the 
necessary expense in the employment of competent persons in 
connection with railways, and using the care which is required to 
prevent such sad events.—Builder. 


Sevres AND Wevewoov.—If the French can lay claim to the 
parentage of the Sevres pottery, we can also show another kind 
which is purely English work, and quite equal to it; indeed, in 
some respects far superior. There are few works of native art of 
which we have better reason to be proud than of the exquisite 
productions of Wedgwood. About the middle of the last century 
he began to make experiments. After many years of labour and 
endurance, equalled only by that of Palissy himself, he produced 
the admirable /ae-simile of the Portland or Barberiui vase, of which 
there are three copies in this collection. When this vase (now in 
the British Museum) was offered for sale by auction Wedgwood 
was anxious to possess it, thinking that many persons would be 
willing to pay a liberal price for a good copy. For some time he 
continued to offer an advance upon each bidding of the Duchess of 
Portland, until at length, his motive being understood, he was 
offered the loan of the vase if he would consent to withdraw his 
opposition, and the Duchess became the possessor for 1,800 guineas. 
But Wedgwood did not confine himself to copies; he produced 
many fine original works, a large number of which are now brought 
together. He was materially assisted by the classical learning and 
elegant taste of his early partner, Bentley, a descendant of the 
famous critic. Subsequently, Flaxman was employed to model the 
more important works, when they assumed the elevated and refined 
form of the Grecian school.—Once a Week. 





Tue Prorosev New Feperat Guxsoats.— The Boston Com- 
mercial Bulletin is severe upon the advertised proposals of the Navy 
Department for fifteen new gunboats. It says :—'The Navy Depart- 
ment have issued proposals for the construction and complete 
equipment of fifteen gunboats, whose speed shall not be less than 
thirteen knots! Now this reads well, and to those who are ignorant 
of nautical affairs conveys the idea of great energy on the part of 
our naval authorities. But to practical men it seems only another 
dodge to find an excuse for delay. Thirteen knots! Is there a 
vessel of war in the service, either propeller or side wheel, capable 
of going at that rate? We answer there is not one—not even the 
Niagara, a vessel which was designed expressly for speed. We will 
venture another assertion, viz., that there is not a gunboat in the 
world which can be propelled at the rate of thirteen knots! And 
why? it may be asked. Because to obtain speed there must be 
greater capacity than is assigned to a gunboat. If the Navy Depart- 
ment believe that gunboats capable of being propelled thirteen knots 
can be produced, why do they not make the models and furnish the 
requisite specifications by which to have them built? They 
modelled and designed the last gunboats, between 600 and 700 tons 
each, and they have all been failures so far as sea-going qualities 
are concerned, and not one of them has yet performed even seven 
knots under steam alone. ‘They are all too narrow, too wall sided, 
and draw too much water for shallow navigation ; while at sea they 
roll so badly as to be valueless for accurate artillery practice. We 
understand that the new gunboats advertised to be built are not re- 
stricted as to size. The principal conditions are thirteen knots 
speed, 6ft. draft of water, a certain capacity for coal, stores, &c., 
and that they are to be side-whecl boats. One of our mechanics 
who has responded to the proposals says that his model represents 
1,500 tons, rather large capacity for a “ gunboat,” and that her sea- 
going qualities will be subordinate to her efficiency as a river boat. 
Our Bureau of Naval Construction must surely have some definite 
idea that vessels of that class required can be built; and, if so, why 
do they not furnish themselves the proper specifications and models, 
and thus avoid all chance of failure. Probably these vessels are 
designed for some special service, at a particular season of the year 
—a service which the Government knows, and is therefore better 
qualified to make proper provision for than outsiders. It seems that 
our Navy Department has no confidence it itself, outside of a certain 
antiquated routine, and therefore, to avoid responsibility, issues pro- 
posals when it ought to act for itself. 





Liverroo. Potyrecunice Sociery.—The annual excursion of the 
members of this society took place last week. The gentlemen 
who had the management of the matter selected Warrington 
as the place to be visited this year; and had the weather been 
propitious the trip would have been in every respect a decided 
success. As it was, however, despite the frequent showers of 
rain that fell during the day, the gentlemen forming the party 
seemed to derive considerable pleasure from their visit to War- 
rington, and the arrangements made by the president, Mr. T. R. 
Arnott, and the honorary secretary, Mr. W. H. Weightman, 
for seeing the various objects of interest in the town, gave general 
satisfaction. The party, with one exception, met with the greatest 
courtesy from the various gentlemen and emp/loycs connected with the 
establishments they visited. The Bank Quay Glass Bottleworks 
were visited, and the manufacture of bottles explained. The party 
went to the extensive glassworks in Orford-lane, where the 
preparation of the materials employed, and the operations gone 
through in the manufacture of all kinds of glass ware—from a plain 
tumbler to a richly-ornamented cruet or decanter — were fully 
explained, One of the most interesting branches of this establish- 
ment seemed to be the cutting and engraving on glass, and the 
party were much pleased and interested in witnessing the 
most difficult and intricate manipulation required in this 
department of glass manufacture. A short visit was paid to the 
Dallam Lronworks, where the rolling of iron and steel bars and the 
working of the gigantic steam-hammers were fully explained by the 
mapager. From this establishment the party went to Messrs 
Stubbs’ file works. This firm has long been well known for the 
superior quality of files produced at their works. A large number 
of men are constantly employed on their premises, and all the files 
produced are hand-made. A gentleman connected with the works 
kindly went over the premises with the party, and minutely ex- 
plained the different processes gone through in the manufacture and 
wonderful finish given to the articles turned out by this firm. The 
next and last place in the programme to be visited was Messrs. 
Rylands’ extensive wireworks. ‘There, as at the other places, the 
greatest courtesy was exhibited, and full liberty was given 
to the party to inspect the premises. ‘‘he manufacture and 
drawing of the different kinds of wire were fully explained, 
and the party derived much pleasure from their visit to this 
interesting establishment. They then adjourned to the Black- 
burn Arms, where an excellent repast had been prepared. Mr. 
Arnott presided, and Mr. Wason occupied the vice-chair. 
After the cloth had been removed, and the usual loyal and 
patriotic toasts had been given and responded to, the chaigwan said 
their excursion only came once a year, and, although the weather 
had been unfavourable, he thought they had enjoyed themselves 
pretty well under the circumstances, and he hoped that they would 
not only derive pleasure but instruction from their visit to Warrihg- 
ton. — ‘The Vice-Chairman proposed “Success to the Liverpool 
Polytechnic Society,” and remarked that during the years the 
society had been in existence it had been a great benefit, not merely 
to the members, but to the community at large.—The toast having 
been responded to, “The town and trade of Warrington,” “The 
health of the chairman,” “ The strangers,” and other toasts having 
been given and acknowledged, the party adjourned and returned to 
Liverpool, and, with the single exception to which reference has 
been made, much pleased with the day’s proceedings 
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NEWTON’S APPARATUS FOR OBTAINING MOTIVE POWER. 




















Tuts invention of improved apparatus for obtaining motive power, 
a communication to Mr. W. Ei. Newton, relates to a novel arrange- 
ment of parts whereby the elastic foree generated by the explosion 
of gases or detonating or explosive compounds may be utilised and 
employed as a motive power for driving machinery, or for other 
purposes. It is well known that when a mixture of atmospheric 
air and hydrogen, or other explosive mixture of gases is ignited, a 
sudden expansion in the volume of the gases takes place, and of 
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standards M of the framing. These pendent rods have at ing, that is to say, the one being charged while the other is being 


their lower ends a fork e, Fig. 8, which embraces a frame | 
| tinuous motion imparted to it with the same succession of strokes, 


(shown at Figs. 6, 7, and &, in horizontal and _ vertical 


| section, and in plan view). This frame carries the mechanism 


course a very considerable amount of elastic force is produced during | 


this expansion. ‘Thisis also the case when such substances as gun- 
powder, gun cotton, or other explosive compounds are ignited. The 
object of the present invention is to utilise the explosive force thus 
generated, and to this end a cylinder of suitable capacity is em- 
ployed and provided with two pistons, the rods of which pass 
through stuffing boxes or guides in the ends of the cylinder. An 
arrangement of valves is adapted to the middle part of the cylinder 
to admit the gases into the cylinder. The expansion of the gases 


when exploded will drive the pistons forward, and as the rods of the | 


latter are connected to the lower ends of a pair of vibrating 
levers which are suspended from suitable bearings, these levers 


are caused to vibrate on their centres, and, by means of con- | 


necting rods they communicate rotary motion to a crank | 


shaft. A fly wheel and driving pulley are mounted on this crank 
shaft, and of course rotate with it, and may be employed for com- 
municating motion to any machinery that requires to be driven. 
The inlet valves of the cylinder are worked by means of levers 
actuated by cams on the crank shaft, and another set of valves are 
actuated by rods and levers connected with the piston rods. A 
series of openings are made in the cylinder near each end for the 
purpose of admitting air behind the pistons on the return stroke. 
The exit vales of the cylinder are operated by means of rods, which 
are actuated by tappets that are acted on by the piston rods as they 
move to and fro. 

Fig. 1 is a side elevation of a double-action engine constructed and 
arranged according to this invention; Fig. 2 is a partial plan view, 
showing one-half of the same; Fig. 3 is an end view of the double 
engine complete; Fig. 4 is a horizontal section drawn upon an 
enlarged scale, and taken through the middle of one of the 


cylinders; Fig. 5 is a transverse section of the same, taken at | 


right angles to Fig. 4. The other figures represent detached views 
of essential parts of the mechanism, also drawn upon an enlarged 
scale. 

A (Figs. 1, 2, and 3), represents one of the cylinders, which is 
closed at each end by means of a cover bolted to it, and is provided 
at each end with a series of openings / to allow of the entrance of 
the atmospheric air, Outside this cylinder (Figs. 1, 4, and 5), and 
precisely in the middle of it, is a rectangular opening a, ever which 
works a slide valve 6, which has also a similar opening at. Over 


this slide valve is set a plate perforated to correspond to the openings | 


in the valve and cylinder, to which plate is adapted a pipe 1, having 
two ways for the admission of the charge of explosive mixture. 
When this consists of a mixture of inflammable gas and atmo- 
spheric air the gas is obtained from a gasometer at the side C of the 
supply pipe, and the atmospheric air enters by means of a valve 
into the other end of the same pipe. At the under part of the 
cylinder is another rectangular opening f, through which the pro- 
ducts of combustion are discharged when the pistons approach 
each other. This opening is closed by means of a valve g 
opening outwards, and having its seat in a slide valve, which, 
with the preceding one, is worked my means of eccentrics 
on the main shaft of the engine acting upon a lever i, Fig. 1, 
which is acted upon by a spring j. It is not necessary that 
the two slide valves should work together, as their movements 
might be independent of each other. The two pistons P, P, Fig. 4, 
are shown by dots in Fig. 1. Those parts of their rods 'T, which ar 

cylindrical work in the stufting-boxes. Tbeir other parts are 
prismatic, and are separated by a circular shoulder or dise V covered 
at each side by a dise of caoutchouc forming an elastic tappet, the 
use of which will be presently seen. The upper faces of the prism 
are parallel, the side faces converge slightly towards the disc, and 
are provided with two plates of steel. G, Figs. 1, 2, and 3, is a tixed 
guide for these rods. ‘I'wo large rods B, B, are pendent from the 
points } of a cylindrical shaft E which connects the two main 


for bringing the pendent rods B= gear into when necessary 


with the pistons. ‘lo each of the pendent rods is jointed a connect- | 


ing rod H, which is connected at its other end to acrank on the 
main shaft D, situate above the cylinder and perpendicular to its 
axis. ‘The mechanism shown in Figs. 6,7, and 8, which receives 
and transmits directly the working action of the pistons, cousists of 
aframe, which at its two extremities carries two trunnions set in 


two bearings, which have slight play in slots in the forked arms eof | 


the pendent rods B; ¢, _ 6 and 7), are two eccentric pieces, 
which, by reason of their form, are called sectors. and which termi- 
nate in axles passing through the framing. The curve of these 
sectors is a spiral, made in such manner that the piston rod in its 
forward course tends to open{them, and, on the contrary, on its return 
stroke causes them to turn in acontrary direction, aud lastly, to close 
and become stationary and immovable with the frame e and its corre- 
sponding pendent rod Lb. To the lower axles are fixed spiral springs 
for the purpose of keeping them in contact with the rod. The upper 


projecting axles, on the contrary, are provided with levers r, r ! 


(Fig. 8), between which is‘driven a wedge s, which forces the sectors 
t to free themselves from the rod at the moment the wedge is 
pushed forward. The movement of this wedge is governed by 
two stops 2, 2, Fig. > 
cover of the cylinder, and serves to push the wedge forward; the 
latter, by means of an adjusting screw, serves to push it backward. 
By carrying this point forward, that is to say, towards the cylinder, 


| it will sooner come in contact with the wedge, and, consequently, 


the sectors ¢ will sooner take on to the piston rod T, and the charge 


will be sooner drawn in. For this reason this agent serves to regu- | 


late the charge or supply. It may be here remarked that the same 
result may be produced by various arrangements of mechanical 
agents. It may be also observed (when engines of large size are 
being worked) that, if the sectors are not to be too much worked in 
drawing in the supply to the cylinder, it is more advantageous to 
work them by means of a system composed of beams, connecting 
rods, and crossheads worked at stated periods by two eccentrics 
mounted upon the main shaft. 

In the operation of the machine, suppose the pistons of a cylinder 
to be nearly in contact one with the other, which occurs when the 
corresponding pendent rods assume the position indicated in Fig. 1, 
the wedges s, Fig. 8, will have come in contact with the points 2, 
Vig. 2, and will have brought the sectors ¢ out of connection 
with the rod T; then by communicating motion to the fly-wheel 
the pendent rods B will move forward without carrying forward the 
pistons P, but before arriving at their furthest position the wedges 
s, Fig 8, will come in contact with the points z, and the sectors ¢ 


being free to engage with the piston rods T, these latter being | 


carried forward by the pendent rods b, will separate, and a vacuum 
will be formed between them; and the way or port a, Fig. 4, having 
been already opened by the eccentric, the gas and air will be drawn 
in. As soon as the pendent rods B have attained their furthest 
position the slide valves will close the port, and the electric spark 
will be produced in the interior of the cylinder. The pistons will 
then be set in motion by another explosion, and will arrive at 
the end of their forward stroke at the moment when the 
pendent rods B are ready to return. At this point the atmospheric 
pressure exerting its force upon the anterior surfaces of the 





pistons P through the openings /, Figs. 1 and 4, will force the | 


pistons back, and the rods of these latter, by acting on the sectors, 
will carry with them the pendent rods B, which, in their turn, will 
communicate motion to the main or crank shaft through the connect- 
ing rods H. The action of the atmospheric pressure upon the 
pistons will continue until the tension of the products of combustion 
restores the equilibrium; at the same time the eccentric will have 
opened the lower slide valve g, and the return movement of the 
pistons caused thereby will carry the frame of the sectors into con- 
tact with the elastic tappet V, and will force the pistons to continue 


their course, and thus to drive off the products of combustion through | 


the escape valve. 
As there are two similar cylinders which alternate in their work- 


The former is fixed immovably to the | 


set in motion, the result is that the main shaft will have a con- 


as is the case with an ordinary double-action steam engine. The 
main shaft is also provided with a fly-wheel, and, if preferred, only 
one cylinder need be employed, the requisite impetus being given to 
the fly-wheel. 

In order to regulate the power of the engine two methods are 
employed ; the first consists in causing the bearing points 4 to 
advance or recede as above mentioned, and the second consists in 
opening the passage for the gas to a greater or less extent. Accord- 
ing to the first method the length of charge is varied without vary- 
ing the proportions of the mixture of air and gas; according to the 
second these proportions are varied, and the length of the charge is 
preserved. In the engine constructed by the inventors the length 
for the charge is from 8}in. to 9}in., the longest stroke of the pistons 
| being 20in., but it varies slightly according to the quality of the 

gas. By augmenting the length of charge iu the cylinder the 

stroke is (within certain limits) increased in greater proportion, and 
| the same result takes place when the diameter of the cylinder is 
| increased, without varying the length of charge; consequently 
' engines of larger dimensions have the advantage of being propor- 
| tionately less costly than smaller ones. 

The clectric spark which ignites the charge is obtained by means 
of static electricity produced by means of a Ruhmkorff's battery, 
and is conducted into the interior of the cylinder by an insulated 
| wire, which, at the required time, is put into communication with 

the end of the outside wire of the apparatus. 
In order to avoid any accident which might be occasioned by 
derangement of the parts giving rise to too heavy a charge, one of 
| the reophores of the battery is arranged in such manner as to 
surround the engine; and opposite the extremity of each piston rod 
is a circuit breaker n,n, Which, while the pistons are at rest, and 
are drawing in a normal change, remains closed by the interposition 
| of an insulated metallic ring carried by the extremity of the rod, 
Fig. 9. Supposing that one of the pistons draws in too heavy a 
| charge, the ring will advance more than usual, and will break the 
| circuit, and the current of electricity will not pass, and consequently 
the charge will not be ignited. 

The explosive mixture may also be ignited by means of a constant 
flame, which at the moment when the ignition is required to be 
effected, may be drawn in by a small pump set at about the middle 
of the cylinder; or a pneumatic fire-producing apparatus might be 
employed for this purpose. : 

In order to prevent the heating which takes place after working 
for a certain time, the pistons, during their forward stroke, draw 
into the cylinders through small tubes o (Fig. 1) a certain quantity 
of water, which is afterwards, together with the products of com- 
bustion, returned through the discharge valve into the vessel from 
which it was drawn; or the cylinders may be surrounded with a 
jacket in which a continuous circulation of water is keptup. This 
| space between the cylinder heads and the pistons is occupied by a 

layer or cushion of compressed air, which prevents the pistons from 
| striking against the cylinder heads or covers. ; 
| Although it is preferred to employ, for the purposes of this 
| invention, a mixture of atmospheric air and hydrogen gas, yet the 
| principle upon which the engine is constructed will, with slight 
modifications, allow of its being worked by means of any explosive 
| compound, such as gun cotton and gunpowder. 








Ramways in Ceytoy.—On Monday evening in the House of 
Commons Sir F. Smith asked the Under Secretary of State for the 
| Colonies whether he had received any and what tenders for a rail- 

way from Colombo to Kandy; and ii the Secretary of State for the 
| Colonies had received any communication relative to a propos ed 
| tram-railway from Colombo to ‘T'rincomalee, with a branch to Kandy, 

so as to develope the vast agricultural capabilities of the colony. 

Mr. Fortescue replied that several tenders had been received, but at 
| present it would be unadvisable to state publicly their nature or 
amount. A proposal for a tramway had reached the Secretary of 
| State, who had intimated that he had no objection to forward a 
! statement on the subject to the Government of Ceylon. 
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TO CORRESPONDENTS. 

*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

Workine MAN (Belfast).—Next week. 

V. P. (Heckmondwike).—Send the number and date of the patent with 
twelve postage stamps to Mr. B. Woodcroft, Patent Ofice, Southampton- 
buildings, Chancery lane, and you will receive the specification by post. 

T. W. (Somerset).—We forget at this moment the name of the person by 
who the patent was taken out in this country, and are, therefore, unable 
to refer for the particulars; but next week we shall, doubtless, be able to 
inform you, 

A. H. (Oldenburgh).—By the 26th section of the Patent Law Amendiaent Act of 
1852, it is provided that the use of an invention, for which British letters 
patent have been obtained, in any foreign vessel, or for the navigation of 
any fSoreign vessel which may be in any port of the Queen's dominions, or 
in any of the waters within the jurisdiction of any of the Queen's courts, 
shall not be deemed an infringement of such letters» atent. You are, 
therefore, perfectly free to wake for the foreign ship iy here is no foreign 
patent existing. 





STEAM ENGINE TREATMENT. 
(To the Editor of The Engineer.) 

S1rx,—In answer to ‘J. S. P.” saying that I was too hasty in making my 
calculations, I beg to tell him that his rule is very well in its own place, 
but it is no guide to the real power of an engine, and if he applies the rule 
he will have as much steam to condense in proportion to the real duty 
performed. , s d ’ 

As to increasing the speed of piston, if he refers to “the dimensions of 
stationary engines constructed by Mr. William Fairbairn,” he will find that 
the number of strokes when the stroke is 6ft. are twenty-one, as his rule. 

I suppose that the maker of 40-horse engine had arule or maxim. Why 
alter it? Get vacuum with present speed. . 

And, as to cutting off steam at half-stroke, it is not advantageous with 
6-ft. stroke to perform heavy duty, as there must be power on the piston 
to discharge such duty. I could give your correspondent many more 
fragments, along with a few figures, as he appears to be so partial to them ; 
but not seeing the necessity for them, I will not occupy time on this 
occasion. A WorkING MAN. 





Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
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nine words ; blocks are charged the same rate for the space they fill. All 
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payment, 
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and communications to be addressed to the Editor of THE ENGINEER, 163, 
Strand, London, W.C. 
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ENGINEERING EMPLOYMENT. 

THE amount of capital at the disposal of engineers is 
steadily increasing, and a greater and greater magnitude in 
engineering undertakings appears to be accepted as a matter 
of course by capitalists and the public. It has taken many 
years to show what is possible in enginecring—to demon- 
strate the practicability of railways, and steamships, and, 
in many cases, of harbours and waterworks. And just as 
substantial and successful realisation succeeds to vague and 
hazardous speculation, so is mankind disposed to push fur- 
ther ou in the conquest of nature and the corresponding 
amelioration of our physical and social condition. When 
men knew not how to turn their labour to the best advan- 
tage, when tedious manual processes were the bases of 
almost every kind of artificial production, there could be 
but little wealth, and, indeed, but little capacity for its en- 
joyment. Now, with less than half the actual drudgery 
formerly expended in the cultivation of land, its produc- 
tion has been more than doubled, the materials of clothing 
have been cheapened to an astonishing extent, and by the 
introduction of multiform machinery commodious dwell- 
ings, replete with every appliance which can minister to 
comfort, convenience, and health, are now erected with an 
expenditure of actual bodily labour incomparably less than 
that formerly required to rear and furnish a cramped, un- 
comfortable, and often insalubrious abode. It is a fact, 
moreover—and a singular fact it is—that with the muiti- 
plication of the means of securing leisure, mankind are 
now disposed to work more than ever. We have no 
reason for supposing that the average daily amount of 
labour performed by each inhabitant of Great Britain in 
the last century bore any comparison to that of the present 
time. We do not so much ke, in this comparison, to the 
relative amount of physical strength exerted in labour, as 
to the duration of the employment. ‘There are fewer 
idlers, now-a-days, than of old, and we work with more 
continuity than did our forefathers, albeit that we may not 
toil with the same amount of muscular strength. Produc- 
ing so much more with less physical effort, is it any wonder 
that our means for undertaking larger and larger 

works are rapidly increasing? And with an increased 
amount of machinery, still better adapted to its work, and 
with that wonderful organisation of labour which, in 
modern times, has of itself so revolutionised the whole 
sphere of artificial production, may we not look forward to 
the attainment of results as yet hardly hoped for by the 
most sanguine thinkers? The tendency of our time is 
directly towards greater and greater works of construction ; 
works which, while they serve immediate purposes of the 
most important rank, shall possess a monumental character 
which shall insure their duration through many centuries. 
The construction of new and spacious harbours, both for 
commerce and refuge, at a great number of points around 
our coasts is but a question of time, the reconstruction and 
extension of our railways is even more certain,and the time 
must come when our widest estuaries, and even the 
English channel itself, shall be bridged with massive works 
of trans-communication. Gradually, too, our great towns 


will be rebuilt, and with vast undertakings for facilitating 
traffic, for drainage, the supply of water, &c., our engi- 
neers will have quite enough to do. No doubt the num- 
ber of men qualified to conduct such works will increase in 
an even greater proportion; but, paradoxical as such a 
proposition might appear when considered with strict re- 





ference to the —— of political economy, we believe 
that the Aonoraria of engineers will in nowise diminish. 
The remuneration of the profession has, thus far, improved 


engineers themselves. James Brindley planned and 
executed his great work is for abeggarly 3s. 6d.aday, and 
even George Stephenson, hardly more than thirty years 
ago, was reckoned well paid at £1,000 a year. We believe 
an honorarium of 1,000 guineas has been paid, within the 
last few months, for a single day’s attendance of an engi- 
neer in a Parliamentary committee room, and we might 
name a number of engineers whose practice is now worth 
upwards of £25,000a year, a fact not to be wondered at 
when works at a cost of several millions are entrusted to 
engineers at the usual commission of 5 per cent. Even if 
the great prizes are not numerous, they serve to show that 
the business of an engineer is, at least at present, a safe 
and profitable one, and we believe it will improve rather 
than decline in the future. 


CAPTAIN COLES’ CUPOLA SHIPs. 


AmID all the Jesuitry and sophistry of modern times we 
profess ourselves still loyal to the good old plan of speaking 
the plain truthconcerning great public questions, even when 
it goes agains our own individual interests to do so; and 
for this reasonwe should have been better satisfied to have 
seen Captain Soles pursue a course different from that 
which he has lately adopted. We have so often given our 
support to thi: officer’s plans—so far as the application of 
his shields uner some circumstances goes—that we shall 
not be suspeced of any unfair hostility to him when we 
say that he las scarcely acted generously, either to the 
Board of Admralty or to the public, since the temporary 
excitement ocasioned by the Merrimac and Monitor en- 
counter forcedhis shields upon the attention of Parliament 
and the countr. We cannot help feeling that, while he 
has taken mar opportunities of casting odium upon the 
Government, een beyond what they deserved, he has in 
no instance eme forward to assume responsibility for 
matters which have really originated with himself, but 
of which othes have had to bear all the censure. 

We know byond all doubt that after the designs and 
drawings of on at least of his shield ships had been sub- 
mitted to himfor consideration, and after modifications 
which he had aggested had been cheerfully made in them 
by the Controlr of the Navy’s Department, he, never- 
theless, wrote: letter or letters to the Zimes in such 
terms that peole generally supposed he had never been 
consulted at al. and that the public interests had suffered 
in consequence Again, for weeks past, paragraphs and 
articles have len appearing in the 7%mes illustrative of 
adetect in th plans of the Royal Sovereign at Ports- 
mouth, for wich defect the Admiralt y have been re- 
peatedly and ornfully censured ; but Captain Coles has 
never had the pirit to step boldly forward and acknow- 
ledge what htknows but too well to be true, viz., 
that it is in copliance with his own designs and draw- 
ings that this‘eature has been introduced, and that 
the Admiraltyan only be held responsible for it on 
the ground thi they have let him have his own way 
too freely andcompletely. The feature in question 
consists of a 1arly horizontal upper deck—inclined at 
about 6 deg. on, over which it is impossible for the guns 
in his shields tfire with any great amount of depression, 
especially wherthe ship has great beam or breadth, like 
the Royal Soveign. Now many of our readers will re- 
member perfect well that a deck of this kind has figured 
in nearly everyif not in every) drawing of a shield ship 
that Captain Ces has put forward for years past, and 
they will have cerved also that the models now exhibited 
by him in the ternational Exhibition are characterised 
(as a corresponat mentioned in the Zines this week) by 
a deck of this ‘scription. We can also state, from our 
own knowledgtthat an inclination of 6 deg. in the 
deck is precise. what Captain Coles himself asked for 
when his plansyere taken in hand by the Board of 
Admiralty. Uer these circumstances we cannot be 
content either vh the letters which Captain Coles wrote 
when he was eressly forbidden to write at all, or with 
the silence whiche now maintains when he is free to 
write what he pises, 

But these conlerations are, after all, of so secondary a 
nature that we suld not bring them forward here were 
there not others greater moment associated with them. 
Captain Coles hdately been appointed, the daily papers 
say, to superinte, “as a civil engineer,” the conversion 
of the Reyal Sowign. Now, apart altogether from the 
obvious fact thatiptain Coles is not a civil engineer, and 
apart, likewise, fn the further fact that if he were it 
would not follovhat he could build ships, this arrange- 
ment seems to uslculated to work great mischief. Our 
conscientious opin, based upon a knowledge of Captain 
Coles himself, as:ll as of many other naval officers, is, 
that this transfof the charge of a purely mechanical 
operation to a ply naval man is wholly indefensible. 
It will lead to ay, to embarrassment, to waste, and to 
untold and untedle expense. We venture to predict 
that Captain Colwill adhere to extremely few, if any, 
of all the mechaal arrangements which he has hitherto 
put forward. Hlecks will be different from everything 

which he ever bre proposed, his ships will be trans- 
formed into sha: unlike anything ever yet seen; and 
even his shields >mselves will be totally different from 
all that he has hirto put forward. We predict all this, 
because we beliehat, with the whole responsibility laid 
bodily upon his a shoulders, he will begin to find that 
the consideratiowhich have hitherto caused the Ad- 
miralty to look lly upon certain great features of his 
plans are by noans without weight, and that if he is 
not to break dovaltogether he must depart from many 
of those things which he has hitherto strenuously 
contended. 

This discovery cerning the “ area of invernerability ” 
which will surro his vessels—an area, that is to say, in 
which gunboats clie close to, out of reach of his guns— 
is an illustration vyhat we here mean. It is not, in our 





power; but it is a defect, and one which admits of a very 
imperfect remedy only. It may be partially corrected by 
sloping the deck something more, and increasing the 


almost in proportion to the increase in the numbers of | pression of the guns, although the limit to which a deck 


upon which men have to move about can be inclined is 
soon reached; and it may also be partially corrected by 
moving the guns and shields to a greater atin above 
the deck, still providing for great depression of fire. But 
these are canine which can only be partially — and 
it is evident that as soon as ever the gun is moved from the 
broadside position the deck must necessarily begin to re- 
strict its practicable depression. 

On this account it will be impossible to command with a 
shield gun the water space immediately ahead or astern of 
a shield ship, without either cutting away the deck beyond 
the extreme shields, or sloping it away in some unheard-of 
fashion. How Captain Coles will surmount these difficul- 
ties, and whether he will ever surmount them so far as to 
produce a rigged sea-going ship, remains to be seen. 

Again : we believe it is in the highest degree improb- 
able that Captain Coles will be able to adhere to anything 
like the dimensions of shield which he has hitherto put 
forward, without departing from the conical form of shield 
shown in all his models at the International Exhibition. 
To cram the gunners into a small shield like that of the 
Trusty may have been ali very well for a mere experiment, 
but it is impossible for it to answer well in actual service. 
Men who may have to fight their ships for many long 
hours together must have breathing space and elbow 
room, and not be jammed up as the Excellent’s men were 
in the Trusty shield. And this breathing space and elbow 
room can only be afforded either by largely increasing the 
diameter of the shields, or by forming them with upright 
sides like that of the Monitor. 

In these respects, no less than in others already sug- 

ested, we fear the control of Captain Coles will work 
injuriously. He will naturally be anxious to adhere, as 
nearly as possible, to his long-cherished ideas, and he will 
now have the power to do this, even at the expense of the 
»xeople who pay for his ships, and of the men who will 
have to fight them. We have already seen how possible 
it is for him to lose sight of what is strictly just and 
roper in the circumstances into which he has brought 
imself—for we cannot for a moment doubt that he desires 
to act with perfect honour—and we fear those circum- 
stances are such as will strongly tempt him to keep as 
closely to his published plans as possible. At the same 
time we feel confident that he will find himself inexorably 
driven, as we have said, to many departures from them, 
so that the Royal Sovereign will come, under his care, to 
resemble his present wes as little as she now resembles 
the noble war-ship she was six months ago. 
But, however this may be, we must repeat our protest 
against the “ civil engineering” of Captain Coles, or an 
other man of his class, at the public expense. The Ad- 
miralty were right in their first position, when they held 
themselves responsible for the ship to which the cupola 
shields were to be applied. Now they have abandoned 
their own proper responsibility, and have handed over a 
ship, which cost us at least a hundred thousand pounds, to 
be “ engineered” by a person who is known to be neither 
an engineer nor a shipbuilder. 





THE TESTING OF IRON ARMOUR PLATES. 
CONSIDERABLE alarm has been excited among our large 
iron manufacturers by the severe tests to which the Ad- 
miralty are systematically subjecting the armour plates 
supplied for coating our men-of-war. The outlay which 
manufacturers have to make upon machinery before they 
can even attempt the production of these plates, is so great 
that they are naturally anxious to avoid having them 
thrown back upon their hands after they have incurred the 
expense of making them ; and we are not surprised to find 
that the tests resorted to have had the effect of checking 
the ardour with which many firms were about to compete 
for the Government orders. 

In the first place, the test applied is itself a hard one, 
and one which is likely to bear very injuriously upon the 
manufacturer under some circumstances, When a lot of 
plates are sent in, or about to be sent in, to one or other 
of the royal dockyards, the Government Inspector selects 
from them any particular plate upon which he may happen 
to fix, and forwards it to Portsmouth for trial. At 
Portsmouth it is affixed temporarily to the side of the 
Sultan or some other ship, and is then fired at as the Ad- 
miralty may direct. If this plate is reported upon satis- 
factorily, the whole of the plates are accepted ; but if, on 
the other hand, it is reported upon unfavourably, then the 
whole are rejected. 

Now, it will be seen that under a system like this, there 
are very many ways in which injury—and a very anfair 
amount of injury, too—may be put upon the manufacturer. 
In the first place, the standard to which the iron has to 
reach is practically undefined. All the circumstances and 
conditions of the test firing—the calibre of gun, the charge 
of powder, the range, &c.—are exclusively in the hands of 
the purchaser, so that the producer can have no real 
guarantee even that the successive lots of plates which he 
supplies are tested similarly ; still less can he be sure that 
the plates of other makers are tried as severely as his own. 
And if this objection be waived, on the supposition that no 
unfairness would at any time be practised or permitted by 
the testing officers, there still remains the fact that no 
measurement can be applied to the actual resistance which 
the plates oppose to the shot and shell fired at them. The 
efficiency of this resistance must always be a matter of 
opinion, and although this may be of little consequence 
when the plates exposed to the test are either very good or 
very bad—and when, therefore, their quality is plainly ex- 
hibited—it must, nevertheless, become very important in- 
deed when they are of a medium quality, and do not 
indicate either decided excellence or decided inferiority. 
In such cases (and these will probably be the most usual 
cases) everything will depend upon a purely arbitrary de- 
cision of the testing officers. When a rolled bar is guaran- 
teed to stand a tensile strain of 25 tons per square inch, 
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21 tons, no ground for doubting 
strength can ordinarily arise. B 


or disputing its contract | for their power, still their dimensions were so well 
ut when an armour plate | adapted to the mechanical appliances necessary for their 


of medium quality has been knocked about by a 68- construction that they could be built with ease by many 
pounder for an hour or two, who is to decide beyond all firms, without the necessity for the enormous plant and 
question that it is just good enough to be accepted, or just capital required in our day. 


so bad that it must be rejected ? 

In considering this question it should also be remem- 
bered that no one yet knows exactly what are the best | 
qualities for an armour plate to possess—whether it should | 
be of uniform hardness throughout, or softened on the | 
exterior surface; whether it should be capable of yielding | 
only precisely where it is struck, or liable to depression for 
some distance around the spot; whether it should be so 
plastic as to give freely beneath the blow, or so elastic as 
to spring off all round when the shock comes upon it, and | 
so forth. All these and many other points require further 
elucidation than they have received at present, and it 
seems very hard for contractors to have to create, as it 
were, new, costly, and most difficult manufacture under 
such very uncertain conditions, and with still more uncer- | 
tain tests impending over them. 

We are not complaining, however, let it be understood, 
of the course which the Admiralty are taking in this 
matter. We know that they are bound to secure the best 

ossible results for her Majesty’s service, and we do not | 

oubt that they have arranged the conditions of their 
contracts with this object. What we do desire is, how- 
ever, that they should give a liberal interpretation to those 
contracts when questions of doubt arise, at any rate for the 
present, while so much uncertainty and difficulty surround 
the matter. It is necessary that they should avoid con- 
struing their written demands too harshly just now, not 
only because fairness to the contractors requires them to 
do so, but also because in attempting to escape one evil 
they will encounter a worse. Beyond all question we are 
getting very much behind with our iron-cased fleet, more 
on account of the difficulty experienced in procuring armour 
plates for them, than for any other reason. Some large 
and wealthy firms have given up the attempt to produce 
such plates in despair. ‘They have found it out of their 
power, with all their resources, to satisfy the Government 
requirements, and some of our finest and most important 
vessels are consequently being greatly delayed. This is 
certainly to be regretted. It would be much better to put 

lates of moderate quality upon them, and get them to sea 
specdily, than to lower our power and prestige by keeping 
the number of our iron-cased ships fit for sea down to the 
three or four which are all that we at present possess, 
The French are acting more wisely than we in this 
respect. 

There is one thing, however, for which the Admiralty 
deserve credit. ‘They have reduced the test to the one 
condition that the plates shall stand fire stoutly. They 
do not harass the contractors, we believe, with any trials 
of the tensile or other steady strains which the iron will 
or will not stand. If they resist shot well, the Admiralty 
are content, This is, we think, quite right under present 
circumstances, the more so inasmuch as any attempt to 
apply additional tests would, in all probability, involve 
some fallacious assumption. ‘The armour plates being at 
present merely bolted on to the otherwise strong and com- 
plete side of the ship, the security of the structure is de- 
pendent upon them solely as a defence against the strokes 
of shot and shell, and it 1s in that respect only that they 
are tested. Even if the circumstances were other than 
they are—if these plates contributed largely to the struc- 
tural strength of the ship—it would be necessary to sub- 
ject our ordinary tests of quality to revision before apply- 
ing them to masses of iron of such dimensions and 
weights as these armour plates. Mr. Kirkaldy has 
shown most conclusively, in the experiments to which we 
referred last week, that the mere tensile pull which even 
bars and plates will stand under the usual tests is of itself 
no sufficient indication of their quality. A high breaking 
strain may be due, not necessarily to the superiority of the 
iron as regards density and fineness, but simply to its 
being hard and inextensible ; while a low breaking strain 
may be due to mere softness, the iron nevertheless being 
very close and fine. Again, the breaking strain depends 
very much upon the shape of the specimen tested. When 
the diameter or section of the specimen is uniform for some 
inches of length, the amount of strain which it will bear is 


A slight reference to general history will show that in 
all ages the misapplied ingenuity cf mankind ran after 
the construction of something large. The kings of Egypt 
built the Pyramids; the old Romans and Grecians hewed 
statues out of mountains, or formed a Colossus whose out- 
stretched legs spanned an arm of the sea; the ancient Briton 
piled up Stonehenge ; and the modern Briton, not to be out- 
done, hews unto himself steam engincs out of mountains of 
iron; and determined to excel the ancients, who were con- 
tent to let their marvels of construction remain on land, he 
sets his afloat, and sends them to all nations as a proof of 
what his skill, his science, and, above all, his money can 
accomplish. The utility of these monstrous constructions 
is, however, a matter which admits of serious doubt; the 
pyramids were useless ; no advantage was ever derived from 
the construction of colossal statuary either from mountains or 
bronze ; the absolute necessity of Stonehenge to the ancient 
Briton’s peace of mind and domestic felicity is very much 
more than doubtful ; and we believe that alittle attention 
to the correct principles of science and conmerce would 
show us that some of our very large marne engines are 
open to many of the objections which cn be brought 
against the construction of the pyramids, orStonehenge, or 
colossal statuary. 

Diminution of weight, and reduction of thespace occupied 
by the machinery of a steam boat, would sem to be mat- 
ters of the most vital importance, inasmucl as the success 
of the vessel, both in a commercial and engneering sense, 
almost wholly depends on their reduction o the smallest 
practicable limits; yet these points seldom meet with the 
attention they deserve; and we find nerly all marine 
engines open to the same objections of sce, weight, and 
want of economy. They are certainly trusivorthy,and can 
in general be depended on not to break dwn; but we do 
not think that these negative advantages:an compensate 
for the use of engines needlessly heavy ancbulky for their 
work. ‘This, however, must, we think, inime cure itself, 
not from any conviction on the part of the ngincer, or the 
public, that such engines are mechanicalabsurdities, but 
because that, while the demand is still forarger and more 
powerful engines, the ordinary manufactur’ has absolutely 
no means of making them on the presentauity system of 
low pressure and low piston speed, Even sit is, the con- 
truction of our largest class of screw mahincry involves 
difficulties which exhaust the powers of ivention of our 
ablest mechanicsto overcome successfully. Ay great increase 
in size will, therefore, almost set the maafacturer at de- 
fiance. Even now considerable difficulty ‘experienced in 
getting sound crank shafts of sufficient st; and for this 
reason, if no other, Mr. Brunel was compled to resort to 
the use of both paddles and screw in the Ceat Eastern, as 
it would have been impossible at that timto make a shaft 
which would have safely transmitted 7,0) or 8,000-horse 
power, and even then three intermediatehafts had to be 
forged before one was obtained sufficiely sound to be 
depended on. Already the manufacturer abandoning the 
use of iron in favour of steel, as in the inrmediate shafts 
of the Holyhead mail boats; and, indeed, attle observation 
will prove that for some time past acind of strug- 
gle has been going on between theraker and the 
designer, and the former has resortedto the use of 
heavier and heavier steam hammers inrder to satisfy 
the requirements of the latter. We thufind that nearly 
every increase in the size of our engines as been more or 
less the result of some improvement in e iron manufac- 
ture. But where is this to stop? It my be urged that 
there is no limit to the constructive powenf our engineers 
and ironmasters ; but even granting this, 1ich we hesitate 
to do, there is a commercial limit, and anhing is too dear 
if we caa get something as good cheaper. deed, we believe 
that from this cause, if no other, a chge in the whole 
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eases. This increase in price, large as it may seem, is, we 
suppose, rendered necessary to remunerate the manufac- 
turer for the increased difficulties met with in the con- 
struction of this class of engine. 

That the engines in our navy have in general proved safe, 
trustworthy, durable, and of good workmanship there is 
little doubt. To use the words of a cotemporary, “Our 
Maudslays, our Penns, our Ravenhills have never failed 
us.” We do not suppose better engines are made 
of their kind, but whether that kind is the best 
adapted for our present necessities is much more than 
doubtful. Our iron-plated frigates, already borne down 
under the weight of their armour, can ill bear the slightest 
increase in the weight of their engines; already unable 
to carry more than a few days’ coal, the economy of fucl 
becomes a matter of the last importance, not because coal 
costs money, but because in time of war those ships on 
which the safety of the nation might depend would be 
compelled to resort to a coaling port at, perhaps, the most 
critical moment, and when their presence could worst be 
spared. Our present engines are neither the smallest, 
lightest, nor most economical that we can make use of for 
the purposes of marine propulsion. Compare a modern 
locomotive of the first-class with a marine engine of the 
same power. Here we havea machine capable of exerting, 
with ease and safety, 500 or 600-horse power, weighing 
not more than 3o tons, perfectly safe and trustworthy, and 
from the small size of the different parts, and the ease 
with which they can be constructed, costing not more than 
one-fourth as much as a marine engine of the same power; 
and though labouring under all the disadvantages of 
large cooling surfaces, forced combustion, back pressure, 
and absence of a vacuum, giving each indicated horse 
power by : the combustion of 3Ib. or 41b. of coal, 
while marine engines, a thousandfold better off for 
room, having a good vacuum, and with large boilers, 
and a moderate rate of combustion, require 5 lb. or 
6 Ib. of coal, or even more, for the same duty. A pair of 
screw engines, of 450-horse power nominal, should give 
about 1,300 effective horse power. Boilers and engines 
weighing in working order about 260 tons, not counting the 
weight of spare gear, which would be 18 tons more; four 








first class locomotives will easily give us a collective indi- 
cated power of 1,500 horses, will weigh, in working order, 
scarcely 140 tons, and will cost not more than £10,000, 
against £20,000, the price of the marine engine. We do 
not, of course, propose that locomotive engines should be 
placed on board ships to drive propellers ; but we do think 
that engineers would do well to introduce a little locomo- 
tive practice into our marine. A high pressure, an early 
cut off, a high speed of piston, and a tolerably well pro- 
tected cylinder are the means by which success has been 
attained in the locomotive, and can all be adopted with 











system of marine engine construction wibe forced on us 
ere long, by the demand for engines of ancreased power. | 
Were Vulcan himself to be employed to tke thunderbolts | 
for John Bull in the shape of steam ramsid armour plated | 
ships, he might make the supply of hullseet the demand ; | 
for these are, to some extent, built piecemeal; but 





very much less than when the specimen is of the given | 


diameter or section at one place only-—a circumstance 
which alone is thought sufficient to accoant for the dis- 
crepancies observable between the well-known experiments 
made at Woolwich Arsenal, and those conducted at 


Messrs. Napiers’ works, Glasgow, by Mr. Kirkaldy. | 


Inferences drawn from the mere inspection of fractures in 
iron may be even more delusive still. When fractured 
suddenly the fracture invariably presents a crystalline 
appearance; when broken slowly, its appearance is as 
invariably fibrous. ‘The appearance may be made either 
fibrous or crystalline at pleasure, by merely shaping the 
specimen so that it shall either break slowly or snap 
suddenly. 

These considerations show how injudicious it would be 
to insist upon applying the ordinary tests to masses of 
iron which are required for the exceptional and altogether 
peculiar circumstances of resisting shot. As we have said, 
we do not think the Admiralty ask to have them applied ; 
but if they did, or if they should hereafter, the manufac- 
turers would be thoroughly justified in resisting the 
demand. 

MARINE ENGINES. 

Ir we compare the whole class of marine engines of the 
present day with those built twenty or thirty years ago, 
when steam navigation was yet in its infancy, we shall find 
some things well worthy our attention. ‘Twenty-five years 
ago engines of 600 nominal horse power were about the 
largest built, and being of comparatively moderate dimen- 
sions no great mechanical difficulties were encountered in 


when he came to the engines, where sile masses of iron | 
weighing many tons have to be casand forged, and | 
bored, and turned, and drilled, he woulcive up the job in | 
despair; he would find that John Bullthunderbolts are | 
very different affairs from Jove’s. 
Now the means of reducing the size a cost of a marine | 
engine are simply cither to increase + pressure of the | 
steam, the speed of the piston, or bo If we seek for 
economy of fuel the former plan, with pansion properly 
carried out in heated cylinders, at onsecures it; if we 
desire a reduction of size, first cost, anveight, the latter 
pian places these desirable objects win our grasp. An 
increase of pressure may be made to rece the size of our 
pistons and cylinders, though this is a"y secondary con- 
sideration in the employment of higsteam (the only 
legitimate use of which is to secure thenefits of expan- 
sion), but an increase of piston speed once reduces the 
size of our engines to reasonable limits/t is clear that an | 
engine running at a certain speed may-ve the area of its | 
piston and the strength of its connect: reduced one-half 
as compared with an engine of the samower running at 
half the speed ; and it must be borne ind that a slight 
increase in the size of an engine ines a much more 
| than proportional increase in the pricem the difficulties 
of the forgings and castings, and thaisequent increase 
\in the plant and capital necessary foseir construction ; 
| and which, as the construction ot the 'y largest engines 
| must be more or less exceptional to general work of | 
| any firm, is comparatively idle most die year. Thus a | 
| pair of screw engines of 450 nominal se power will cost, 


their construction; paddle shafts of 14in. or 15in. diameter, with boilers, about £20,000, ora littler £44 per horse | 
with keyed cranks, were forged with tolerable ease, and | power ; while the engines of the Wor, &c., of 1,250 | 


in general proved trustworthy. 


bore a 65-in. or 70-in. cylinder; and although it is quite| presume that the proport 


It was not hard to cast or | nominal horse power, cost £75,000, or0 per horse. We | 


ion the imted, will bear to 


true that the engines of the period were heavy and bulky the nominal horse power, will be al the same in both 


good effect in our marine engines; by their adoption we 
could at once reduce the weight of our screw engines to 
something reasonable, and enable a large ship, if she wished, 
to carry coals enough for fifteen days instead of nine to 
twelve, as is now the case. Our great engine builders 
have, doubtless, reasons which they find sufficiently good 
for not making such changes in their principles of con- 
struction ; but whether these reasons are good in a scientific 
ora commercial sense is a matter we do not now care to dis- 
cuss. It is highly probable that, did we wish to construct 
a pair of engines of 10,000 or 12,000 indicated horse power, 
we could not do it on the present system of low pressure 
and low speed of piston. We much doubt the possibility 
of forging such a shaft as would be required, either from 
steel or any other material. It may be objected that such 
engines can never be needed; but who is rash enough to 
foretell what even one little year may bring forth? A 
mighty future looms before us; an ocean bearing such a 
navy as the world never saw before; ships of strange 
forms, propelled by engines of a power unknown and un- 
dreamt of by the past generation. Had this navy been 
foretold thirty years ago, the prophecy would have been 
considered as being as wild as those strange Elphin stories 
told of those sea kings of old Norseland, from whom Britain 
inherits the sovereignty of the seas. Qur engineers would 
do well to consider these things, and, “ proving all things, 
hold fast that which is good.” , 


NOMINAL HORSE POWER. 


TREATISES on algebra inform us that unknown quantities 
are to be represented by the last letters of the alphabet, 
as X Y Z; in steam engine nomenclature the same purpose 
is fulfilled by the use of the term, “ nominal horse power,” 


| but here the similarity ceases, because in algebra we can 


always, by simple rules made and provided for the purpose, 


| ascertain the positive value of “ X,” or the precise meaning 


of Y or Z; but no amount of calculation will enable us to 
ascertain, with even an approach to certainty, what a nomi- 
nal horse power is. It is not, as some fondly imagine, a 
fixed amount of power represented in other terms by 
33,000 Ib. raised a foot in a minute, nor is it as others ecn- 
ceive, a fixed though arbitrary, standard by which steam 
engines are bought and sold; it does not express the size 
of a cylinder, the length of stroke, the pressure of steam, 
the actual power exerted, the size of the engine, in short 
the term conveys no accurate idea to the mind ; sound is not 
an echo to sense; and after being told that the “Terrible, 
800 nominal horse power, has sailed for the Seat of War,” we 
have no better idea of the actual size, or power, or weight 
of her engines than the skipper, who, being asked the 
power of his engines, said “he didn’t know exactly, but 
they were a good big pair.” The illustration, if it can be 
called such, may seem pucrile, but we believe it to express 
accurately the general idea conveyed to the mind by this 
term. Indeed, “ nominal,” when applied to the steam 
engine in connection with “ horse power,” bears nearly the 
same meaning, and conveys to the mind nearly the same 
impression, as it does when applied to an income or an 
army, a tax or a victory. 

When James Watt and Matthew Boulton first began to 
replace the antiquated horse-gin, with their steam engines, 
it was quickly discovered that some standard of power, 
and consequently (in that day) of size, should be adopted, 
to enable the purchaser to obtain an engine suited to his 
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purpose : it was natural that the horses superseded by the 
steam engine should be used as the standard of com- 
ison, and thus the term “horse power” was introduced ; 
indeed we believe the term was applied to the steam en- 
ine as far back as the time of Newcomen, for his engines 
had also superseded the horse-gin in many places. The 
difficulty of determining what a horse power was, however, 
stood in the way, until Watt, as is pretty well known, 
conducted a series of experiments, which resulted in his 
taking 33,000 lb. raised a foot ina minute, as his standard, 
which we have retained to the present day to express an 
indicated horse power. Watt then calculated the power 
of his engines by “ multiplying the square of the diameter 
of the piston in inches, by the cube root of the stroke in 
feet, and dividing the product by 60.” This rule would give 
a horse power for about 7 Ib. pressure on the square 
inch of piston, supposing it to move at 128ft. per 
minute, Watt’s normal standard; as his engines replaced 
many of Newcomen’s, this mode of calculation was 
then very suitable, for the purchasers were accustomed 
to no greater pressure; 7 lb. per square inch of piston 
was the standard, we believe, which Watt found in 
general use and adoption in the districts where his earliest 
engines were erected. All his calculations were made 
accordingly, and thus, at its first introduction, the term 
“nominal horse power” really meant something which 
bore a fixed relation to a real horse power; and we are 
certain that, at the time, the use of the term was found not 
only convenient, but almost indispensable, and might, per- 
haps, prove equally useful now were engines still built, as 
they were then, by only one firm, whose invariable mode of 
construction and calculation insured a certain fixed and 
invariable relation between the term and the size and power 
of the engine. But the case is very different now: in pro- 
cess of time pressures were increased, better vacuums 
obtained, the 
workmanship, and expansion introduced. New manufac- 
tures, too, started up, introduced different standards of 
size, pressure, and comparative dimensions; and, in con- 
sequence, the nominal bore daily less and less relation to 
the real horse power, until, in the present day, and, indeed, 
for many years back, they have ceased to bear any, even 
the slightest, to each other. 

It has been urged, nevertheless, that the expression 
affords at least a good idea of the relative powers of different 
engines in a rough way, and that from it we can form a 
fair notion of the capabilities of an engine so as to order 
just what we want. But does it really do this? Is the 
term useful even this far? We think not; on the contrary, 
we are inclined to believe that the use of an incorrect term 
must tend to mislead. Very many of the later engines in 
her Majesty’s navy, although of less nominal, far exceed 
in indicated horse power those built some years ago. We 
could give many examples; but the fact is so well known 
that it requires neither illustration nor proof at our hands; 
and that many persons are becoming aware of the absurdity 
of the term is proved by the fact that some of our eminent 
shipowners, when describing their vessels, always give the 
indicated horse power of their engines without the slightest 
reference to the nominal. 

If, however, it is considered absolutely necessary to have 
acommercial standard of this kind for the purchase and 
sale of engines (a proposition which we deny), let us have 
at least one uniform standard, which shall bear a relation 
to the size, if not to the power of the engine bought or 
sold. At present not less than six different rules are 
adopted in different places, and by different makers, nearly 
all giving different results ; thus, strange as it may seem, 
in Glasgow an engine is not the same power that it is in 
Leeds or London. Mr. Fairbairn calculates the power of 
his engines by “ multiplying the area of the piston by 7 1b. 
the square inch, and by 240, the speed of the piston in feet 
per minute.” The Admiralty rule is, “multiply the 
square of the diameter of the piston in inches, by its 
velocity in feet per minute, which must be as follows :— 
For a 4-ft. stroke, 196ft. per minute; for a 5-ft. stroke, 
210ft. per minute; for 6-ft. stroke, 222ft.; for 7-ft. 
stroke, 231ft.; for 8-ft. stroke, 240ft. per minute, and 
divide the result by 6,000.” Boulton and Watt’s formula we 
have already given; but, strange as these rules may seem, 
they yield to the Leeds, Manchester, and Glasgow rules, 
which are at the first place to allow sixteen circular inches, 
at the second ten square inches, and at the last ten circular 
inches of piston arca per nominal horse power : these last 
rules at least show the most delightful simplicity if they 
have no other merit ; but we might as well try to calculate 
the power of an engine from the diameter of the piston rod 
or the weight of the fly-wheel. The Persia’s engines, with 
10-ft. stroke and 101-in. cylinders, are called 818-horse power. 
While the Warrior's, with 112-in. cylinders, which, deducting 
the 41-in. trunk. are about equal to 103in., are called 1,250- 
horse power, though they have but 4-ft. stroke; and we 
would but weary our readers by heaping up instances to 
prove what we believe is pretty well known, that the term 
“nominal horse power” is useless and unexpressive, and it 
is in vain to say that a standard is necessary when we are 
at this moment doing very well without one. No engineer 
can tell from the mere size alone, of an engine, what its 
power may be. All the purchaser requires to know are the 
actual dimensions of his engine and boiler, and the quality 
of the fuel he is about toemploy, in order to calculate what 
amount of work it is capable of performing. It is thus that 
locomotives are bought and sold without the use of any 
such absurd term, the use of which must often lead to con- 
fusion in the mind of the purchaser, who is seldom very 
well up in these matters. Its use gives an opening to the 
fraudulent dealer, in an engincering point of view no such 
term is necessary, and the present multiplicity of arbitrary 
rules are quite unsuited to the commercial requirements cf 
the age. 


. MARRIAGE. 

On the 16th July, at St. George’s Church, Hanover-square, by the Rev. 
Jobn F. Alleyne, Major the Honble. Henry Littleton Powys Keck, of 
Stroughton Grange, Leicestershire, to Maria Gore, youngest surviving 
daughter of the late Vice-Admiral Sir John Gore, G.C.B., G.C.H. 





Tut Late Jury Awanrps.—It is stated that a meeting of the ex- 
bibitors dissatisfied with the late awards is to be held for the pur- 
Pose of considering what steps shall be taken to vindicate theirrights. 





obstruction of friction removed by better | 








STEAM ENGINES AND COAL ACCOUNTS. 


Asream engine isa volume of chemical and mechanical philosophy 
—a volume of many chapters. Like all standard works, there are 
many editions of this volume—many editions here and many more 
abroad. In some editions of steam engines, the chapter on furnaces 
is full of blunders; in others it appears as if the printer’s imp had 
made havoe of the section on boilers, and in others still it would 
seem as if the division on valve motion, gearing, and condensers 
was never intended for reference at all. 

What else can be expected when so few know how to read a steam 
engine? It is as easy to judge the contents of a book by looking at 
the binding as to pronounce upon the economy of a steam engine by 
glancing at the cylinder and boiler lagging (if, indeed, there happen 
to be any), and at the furnace door. In many cases this is about the 
extent of the observation upon which an opinion upon the working 
of a steam engine is formed. Those who have the most profound 
knowledge of such works are able to read them only with the pyro- 


meter, the water meter, the weighing scales,*the indicator, the dyna- | 


mometer, and some other apparatus of this sort. 

To save coal, and, therefore, to save money, it will be necessary 
for many users of steam power to learn something about boilers. 
The best way to study the subject is to begin by ascertaining how 
much water is evaporated into dry steam by a given weight of coal. 
For each pound of coal burnt 109 lb. of water have been evaporated 
in the boilers of Cornish pumping engines. Professor Rankine gives, 
as the result of one of his own experiments, an evaporation of 13} Ib. 
per pound of coal burnt, and a chemical analysis of the best coal and a 
chemical estimate of its heating value gives a theoretical evapora- 
tion of sixteen times its weight of water. Now, how many boilers 
in this country evaporate 9 lb. of water to a pound of coal? Very 
few, we apprehend. There are more in which a ratio of 6 to 1 is 
considered * very fair.” 

The mistakes generally made in boilers are these :—They are not 
large enough, the furnaces are not deep enough, there is no admis- 
sion of air over the fuel, the boiler walls are not half thick enough, 
and the boilers are not kept half warm enough. As to size, we 
know a case where a 2)-horse engine is supplied with steam from 
two boilers. When both are in use the consumption of coal is 
1,800 Ib. in ten hours. With one boiler alone the consumption is 
from 2,000 Ib. to 2,2001b. It would require a chapter to point out 
the mistakes made in furnaces and how to correct them. It requires, 
however, but a reference to almost any engine to prove how costly 
these mistakes are. From the want of space and intermixture with 
air, from one-fifth to one-third of the fuel is lost. If the boiler be 
well constructed to communicate the heat readily to {the water, and 
the latter have free opportunity for circulation, it is still frequently 
the case that a great deal of heat is radiated from thin walls and ex- 
posed surfaces. All boiler walls should be double, with an inter- 
vening air space, and the top should be covered from 1ft. to 3ft. 
deep with ashes. For locomotive boilers felt Gin. thick would be 
economical, and for every penny expended ou that material an 
annual saving of ten may be counted upon in coal bills. All 
stationary engine chimneys should be double. If it is desirable to 
throw away fuel, get a sheet-irou smoke pipe. 

As for the steam, after from 10]b. to 12 1b. have been generated, 
as there should be, from 11]b. of coal, it should be superheated 
with waste heat (there should be some, but not much heat left in 
the stack). It should at least be 1001b. to the square inch; no 
pressure below that is economical. It should not be throttled in 
any way before it reaches the piston, Nothing is gained and much 
is lost by wire-drawing, and the advocates of the practice know 











Testine or AncHors.—Mr. Laird gave notice, on Friday, that he 
will introduce, early next session, a bill to secure the proper testing 
of anchors, chain cables, and ships’ tackle used in the merchant ser- 
vice. It will be remembered that, though the need of such an enact- 
ment was fully demonstrated by the evidence taken by the select 
committee on the subject a year or two ago, by the practice of the 
Admiralty, and by the fact that, in the memorable hurricane which 
shattered our transports in the Black Sea in 1854, not one ship of the 
Royal Navy parted her cables. Mr. Milner Gibson opposed the 
motion of the honourable member for Birkenhead, for the introduc- 
tion into the Merchant Shipping Acts Amendment Bill of a clause 
requiring all anchors and chain cables sold for use on board British 
ships to be impressed with an official proof-mark, as evidence of 
their having been subjected to an authorised proof equal to the strain 


| applied by Admiralty regulations to all ground tackle used in the 


Royal Navy. Mr. Laird’s proposition was approved by the owners 
of more than a million tons of shipping, including all the principal 
mail companies, and by the leading marine insurance companies and 
fifty of the underwriters of Lloyd's; and, considering that it was 


| supported in Parliament by men of Admiralty experience, like 


Sir John Pakington, Mr. Corry, and Sir W. Russell ; members of 


| the naval profession, such as Sir James Elphinstone, Sir John Hay, 


and Admiral Walcott; shipowners and merchants of the standing of 


| Mr. Somes, Mr. Ewart, Mr. Horsfall, and Mr. Charles Turner; and 
| men practically acquainted with the nature of iron and the value of 


that it is only in unprotected cylinders, where expansion would be | 


attended with great condensation, that wire-drawing is to be 
thought of for one moment. Keep the cylinder hot. Wooden and 
felt jacketing prevent radiation outside, but they do not prevent an 
even more wasteful radiation inside—the radiation of valuable heat 
into the exhaust at every stroke. Properly protected, cut off the 
steam close to the cylinder. If the work is variable, and it gene- 
rally is, a variable cut-off is necessary. If the work be regular, 
a variable cut-off is of no use whatever. The engine should have 
acondenser. High pressure condensing engines—100 lb. to 150 Ib. 
steam, and a vacuum of 27in.—are economical. Low pressure 
non-condensing engines are terrible spendthrifts. Without a 
condenser steam cannot be expanded below the  atmo- 
sphere, and steam of 100]1b cannot be cut off with advantage 
earlier than at one-quarter stroke; while with a condenser 
it may be cut off, and money saved, at one-tenth. Let our 
engine builders take hold. Cut down the common expenditure of 
Gb. of coal (often 81b. or 101b.), per hourly horse power, to 2 Ib. 
It is the same as bringing down the price of coal from 12s., 16s., or 
20s, per ton, as the case may be, to 4s. 





Lavuncu or A New Horrer Barce.-—Last week the first of what 
will undoubtedly prove the percursor of a new description of iron 
hopper barges was launched _—. the extensive iron shipbuilding 
yard of Messrs. J. Wigham Richardson and Co., at Low Walker. 
She has been constructed to the order of the river Tyne Commis- 
sioners, from the plaus and specifications of their engineer, Mr. Ure. 
The old fodhtenel woukun hoppers may “ shiver their timbers,” for, 
like Othello, “ their occupation is gone.” The new barge will be fitted 
with a screw propeller, worked by engines of about 20-horse power, 
constructed by RK. and W. Hawthorn, engine builders, Newcastle. 
She will thus be enabled to take the dredge placed on board out to 
sea, and return again without the assistance of a steam-tug. The 
engines are what are termed inverted cylinder engines, with a 
direct action upon the screw. She is very strongly built, is 103ft. 
long, 28ft. beam, and depth of hold 14ft. She is a capacious vessel, 
and will carry about 350 tons of dredge. She is built with a straight 
stem, and elliptical stern, and is much more symmetrical in ap- 
pearance than the old wood hoppers. She is altogether a novelty 
on this river, but we understand that there is one of similar con- 
struction on the Clyde. She received the customary vinous baptism 
from a lady, and was christened “ No.1.” The launch took place at 
half-past five o'clock yesterday evening, and was eminently success- 
ful.— Newcastle Chronicle. 

Rattways 1x Rvssta.—The Russian railway system continues to 
make progress. The St. Petersburg-Kowno-Warsaw line, which 
unites Russia to the countries of the West, being terminated, attention 
has been directed to the interior. By its position Moscow may be 
considered as the centre of the Russian railways; several sections of 
lines—sections of which more than one exceeds in extent the great 
trunk lines of other countries—already converge around the ancient 
Russian capital. The line from Moscow to Nijni-Novogorod by 
Vladimir will be opened to circulation throughout its entire length 
towards the end of August—that is to say, during the famous fair 
which each year assembles at the confluence of the Wolga and the 
Oka more than 400,000 persons. The distance between the 
two towns is about 400 kilometres (250 miles). Those who 
recollect the way in which the ordinary road was always blocked 
up at the period of the fair will appreciate the utility of this 
line. 
executed and subscribed for by Russians alone—has just been 
terminated. A locomotive with ten loaded trucks arrived about a 
fortnight back at Kolomna, at 140 versts (90 miles) from Moscow. 
that is, only one-sixth part of the total distance. The line from 
Moscow to Iar aw, Which will unite that city to the Wolga, between 
which there is already communication by Tver and Nijni-Novogo- 
rod, is almost terminated, and will be opened to the public in about 
amonth. This line includes a large number of bridges. It must 
not, however, be thought that the activity is exercised around 
Moscow alone; in fact, there is now a question of constructing a 
new line from Warsaw to Dantzic. The importance of that enter- 
prise is evident if note be taken of the extension of commercial rela- 
tions between those two points, especially the exportation of corn 
and other raw products from the countries situated to the west of 
Russia with Prussian ports of the Baltic. That line would start from 
the faubourg of Praga, and proceed to Dantzic by Mlava and Marien- 
burg. The surveys are already executed on that part which lie 
w the Polish territory 
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the test proposed, such as Mr. Kennard, Mr. Jackson, and Mr. Cubitt, 
it must be admitted that, though then defeated, he has done well in 
determining to bring the matter forward again on the earliest oppor- 
tunity.— Liverpool Albion. 

New Buast Furnaces.—In noticing the present condition of the 
trade of Seaham Harbour, we cannot do better than direct attention, 
first of all, to the new blast furnaces which have been erected about 
a mile south of Seaham Harbour. This is anew branch of industry 
to the little town, and it will give employment to about one hundred 
men. The furnaces are two in number. You may see them as you 
alight at the railway station, the whole series of buildings presenting 
a formidable appearance, ‘I'hey stand upon the sea coast, and look 
south-east across a beautiful bay, with Hartlepool visible in the 
distance. ‘They have been built for Lady Londonderry, who is 
going to add to her already multifarious undertakings that of iron 
making. ‘lhe furnaces are tower-like in form, somewhat conical 
in shape, the base being much broader than the top, and are flanked 
on either side by other buildings; next to the sea being the engine- 
house for pumping a hot blast into them during the process of 
smelting iron. This is an oblong building about 6Oft. high, and its 
counterpart on the west flank of the furnaces is the “ hoist- 
house,” a still taller pile of brick, in which machinery and steam 
power is provided for hoisting the iron ore to the furnace mouth. 
Running along in rear of this latter building is a range of sixty 
coke ovens. ‘I'he new works were almost ready for a start when 
we visited Seaham on the 2Ist ult. Ore was being brought up to 
the spot in North-Eastern wagons at the rate of 150 tons per day ; 
and the carrying process had, on the day named above, landed 
2,000 tons in the stores. These ironworks are most compact in all 
their details, the best known plans having been adopted in their 
construction, besides which an adjacent bay on the sea coast will 
make an excellent place of deposit for the refuse. The works will 
prove a profitable speculation, and we should imagire that pig iron 
may be manufactured at Seaham Harbour as economically as 
anywhere else, seeing that coal and limestone — two essential 
minerals in.the infusion of iron--are to be had in abun- 
dance on the spot. Refuse coal from the Londonderry collieries 
was undergoing the process of “ washing” when we visited 
the scene of, we trust, the future successful operation of these 
works, preliminary to its being transferred to the coke ovens; and 
the hill sides to the west were being laid bare for lime stone. A 
spacious lime-kiln, nearly as large as one of the blast furnaces, has 
been erected in an excavation a few hundred yards to the north of 
the works; and men were busy in all directions preparing for the 
opening day, which was expected to be on Monday the 28th. The 
iron ore is from the Cleveland district, and Rosedale in the Yorkshire 
hills. ‘The new blast furnaces are capable of producing from 400 
to 500 tons of iron per week. We believe we are correct in saying 
that it will require from 1,200 to 1,500 tons of coke per week, and 
60 tons of lime per day, to reduce this mass of ore.—Newcastle 
Chronicle. 

Loxpon, Cuatuam, AND Dover Ramway.—On Friday afternoon 
the directors and officers of this company, accompanied by a party 
of friends to the number of about 70, made an inspection of a portion 
of the metropolitan extension of the London, Chatham, and Dover. 
The system, of which the line inspected forms a part, was authorised 
in 1860, and comprises railways running from Beckenham to 
Farringdon-street and to Battersea, affording both an East and West- 
end terminus. ‘The party assembled at the Victoria station, and 
were conveyed by special train to the commencement of the line at 
Battersea junction. Here a halt was made, and the passengers got 
out to examine the workshops now erecting. They include a 
running shed for engines in work, capable of taking twenty-four 
engines, and so arranged that, if necessary, it may be extended to ac- 
commodate about eighteen more, The fitting shop for locomotives, 
with the necessary machinery, is nearly complete, and the two 
engines of 80-horse nominal .power are in working order, he 
erecting and repairing shops, both for engines and carriages, are all 
in a very forward state, and will soon be in full operation, After 
inspecting the shops the party returned to the train, and proceeded 
to the Wandsworth-road, where they stopped for afew minutes, and 
thence on again to Clapham station, Here arrangements have been 
made for carrying on extensive traflic in passengers, goods, and coals, 
and the station building elicited warm eulogiwms on account of its 
ornamental design and convenient arrangement. Thence the 
travellers went on to Brixton, where a station is in course of erection, 
at a point where the branch line which will complete the circuit 
from east to west diverges, and passing over Cold Harbour-lane the 
party arrived safely at Herne-hill station, which is at present the 
terminus of the line about to be opened. ‘This station is built in the 
sare style as Clapham, though the line being here on a viaduct, 
a different arrangement is necessary, and the waiting rooms are on 
the platform level, while the booking offices are below. At Herne- 
hill the line to Farringdon-street joins the West-end station already 
described, and passing through Camberwell, Walworth, and 
Newington, crosses the Thames at Blackfriars, and terminates at 
Farringdon-street, throwing out a junction line to the underground 
railway, by which direct access will be given to the Great 
Northern and Great Western Railways. The line from Herne- 
hill to the Elephant and Castle is nearly complete, and 
will be ready for opening in about six weeks. ‘The bridge 
over the Thames, which has been retarded by the dilatory 
proceedings of the corporation of the City, has been commenced 
within the last few days, and the contractors are actively employed 
in pile-driving for the coffer-dam on the Surrey shore, On arriving 
at Herne-hill the party found carriages in attendance to take them 
through the work between this point and Beckenham, but owing to 
the time being limited but a cursory view was taken of the line 
until they arrived at Penge, where the tunnel under Sydenham-hill 
emerges. Here, after inspecting the larze brick-making operations 
in connection with the works (machinery being extensively 
employed ia the manufacture), the engineer explained the opera- 
tious in the tunnel. There are seven shafts, in all of which the 
works are proceeding simultaneously, but as a length of 150 yards is 
too near the surface for ordinary tunnelling proceedings, the ground 
has to be opened, and, after the arch of the tunnel is completed, the 
earth is returned. ‘This latter work was the only part of the tunnel 
actually examined by the visitors, they preferring to take the engi- 
ueer’s description to the somewhat inconvenient—-not to say dirt 
alternative of satisfying themselves by a descent of the shaft. This 
terminated the inspection of the line. Messrs. Joseph Cubitt and 
Frederick T. Turner are the joint engineers, and the works have 
been carried out under the immediate superintendence of Mr. W. H. 
Thomas, the resident engineer. ‘Ihe latter gentleman acted as pilot 
throughout the expedition. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


845. Jean Davin Scuneiter, Paris, ‘An improved method for printing 
letters, numbers, musical or other characters or signs on maps, plans, 
sheets of music paper, or other similar impressions.”—Petition recorded 
27th March, 1862. 

1226, Tomas UNeTT BrockLenvurst, Macclesfield, Cheshire,‘ Improvements 

in machinery for reeling singles, trams, organzines, and sewing silks.”— 

Petition recorded 26th April, 1862. 

1300. CHARLES Frepenick Wuitwortu, Sowerby Bridge, Yorkshire, ‘‘ Im- 
provements in apparatuses for signalling upon railways.”— Petition recorded 
2ud May, 1862, 

1630. JouN Hopkinson, Regent-street, London, “Improvements in piano- 
fortes and in the b rails of pianofortes.”—Petition recorded 21st May, 
862. 








1771, JEAN FeLix Micuen, Tours, France, “ An improved pessary.”—Peti- 
tion recorded 14th June, 1862. 

1827, BeRNAKDO Fapsricorti, Leadenhall-street, London,“ A polishing and 
grinding belt, formed of leather or other flexible or pliable material, 
having plugs composed of emery or other gritty substance, and a proper 
cement inserted in it substantially."—A communication from George 
— \ eeaamaeas Nassau-street, New York, U.S.—Petition recorded 2ist 
June, 1862. 

1948, Joun Howarp and Joun BuiLoven, Accrington, Lancashire, “ Im- 
provements in warping and beaming machines.”—Petition recorded 4th 
July, 1862. 

1954, Patrick Bentonus O'NEILL, Warwick-street, Regent-street, London, 
** Improvements in screw wrenches or spanners.”—Petition recorded 5th 
July, 1862. 

1955. Josuva Kipp, Cannon-row, Westminster, “Improvements in gas 
meters.” — Petition recorded 7th Ju'y, 1862. 

1984, Emine Jaunrav, Guildford-road, Brighton, Sussex, “ An improved 
method of, and apparatus for, removing the bad flavour from alcohols dis- 
tilled from grain, beet-root, or other vegetables, and for extracting the 
whole of the alcohol contained in the fermented juice.” 

1988. Joserit Ponti, New Bond-street, London, ** An improved apparatus 
for viewing photographic pictures, and the preparation of photographic 
pictures to be used in such apparatus.”—A communication from Carlo 
Ponti, Venice.—Petitions recorded Wth July, 1862. 

2004, JouN ABRAUAM, Birmingham, ‘ Lmprovements in presses for raising 
or shaping metals.”— Petition recorded 12th July, 1862. 

2018, ADOLPHE ANTUINE GANNAL, Paris, France, ‘ Certain improvements in 
oe manufacture of bitumi cement.”—Petition recorded 14th July, 

862. 

2042. Ropert Dunn, Newcastle-upon-Tyne, “Improvements in furnaces 
ee boilers and other purposes.”—Petition recorded 14th July, 

2044, JAMES Dickson, Tollington-road, Holloway, London, “ Improvements 
in the manufacture of caustic soda and carbonate of soda.”—Petition re- 
corded 7th July, 1862. 

2054. Joseru Richakpy Annott, Birmingham, ‘Improvements in sliding 
chandeliers, gaseliers, and other pendent lamps.”—Petilion recorded 18th 
July, 1862. 

2060, RonerT Barrett, Stepney, Middlesex, “ Improvements in apparatus 
for working the damper of steam engine furnaces.” 

2062, ALPHONSE COoTELLE, Saint Quentin, France, “ Improvements in the 
manufactare of alcohol.” 

2004. WiLLIaM Epwarkb Newton, Chancery-lane, London, ‘‘ Improvements 
in ordnance and projectiles for the same.”—A communication from Albert 
Hamilton Emery, New York, U.S. 

2066. Tuomas HARRY SAUNDERS and JoserH MILLBOURN, Phoonix Mills, 
Dartford, Kent, ** Improvements in the manufacture of paper.”—Petitions 
recorded uth July, 1862 

“= — Ramsay, New Bond-street, London, “ An improved military 
cloak, 

20.2. Tuomas Davey, Tuckingmill, Cornwall, ‘Improvements in the ma- 
nufacture of gunpowder and explosive compounds.” . 

2076. ANDREW Puituirs, Glasgow, Lanarkshire, N.B., “ Improvements in 
looms for weaving figured fabries.”"— Petitions recorded 21st July, 1862. 

















chinery forthe manufacture of cigars.” —A communication from Julius de 
Bary, Offenbach, Hesse Darmstadt. 

859. WILLIAM ForD Smitu and Artuur Coventry, Gresley Ironworks, 
Ordsal-lane, Salford, Lancashire, ‘‘ Improvements in, and applicable to, 
lathes and machines for turning and cutting screws.” 

860. George HENkY Birkeeck, Southampton-buildings, Chancery-lane, 
London, ** Improvements in the means of producing imitation mosaics.” — 
A communication from Charles Auguste le Bourg, Paris.—Peitions recorded 
27th March, 1862. 

864. WILLIAM Bryer Nation, Bagley Works, Battersea, Surrey, ‘‘ Improve- 
ments in manufacturing boxes or cases, and in the machinery or apparatus 
employed therein.” 

865. Robert ALEXANDER OweEN, Manchester, “ Improvements in feathering 
and varying the pitch of screw propellers for steamships.”—Petitions re- 
corded 23th March, 1862 

875. IskakEL Morris, Essington, near Wolverhampton, “A new or improved 
machine for breaking up or cultivating land.” 

8380. WILLIAM PATERSON, Glasgow, Lanarkshire, N.B., “ Improvements in 
the manufacture of iodine.” 

882. Joun Baker, Devonshire-grove, Oid Kent road, Surrey, ‘‘ Improved 
alimentary preparations.” 

884. Joun PLATT and WittiAM Ricnarpson, Oldham, Lancashire, ‘‘ Im- 
provements in carding engines.”—Petitions recorded 29th March, 1862. 
892. WiLLIAM Hexry Hook, Walworth, Surrey, “‘ Improvements in folding 
envelopes and paper, and in machinery or apparatus employed therein.” 

— Petition recorded 31st Murch, 1862. 

906. PiERRE RayMoxp Covucnoup, Rue de Rambuteau, Paris, ‘A new or 
improved loom for manufacturing chen‘lle and other lace-work.” 

907. CELESTIN PuiLirpr Gontakb, Besangon, France, “ An improved stop- 
ping piece for watches and other timekeepers, intended to limit the 
winding up of the moving spring.” 

915. Henry WILLIAM CasLon and GeorGe Face, Chiswell-street, London, 
‘** Improvements in casting printing types, and in apparatus for rubbing 
the same.” 

921. Hexmann Lorexz and Tngopor Verte, Berlin, Prussia, ‘ Improve- 
ments in filters.”— Petitions recorded lst April, 136’. 

925. SAMUEL WARREN, Ledbury, Herefordshire, ‘* Improvements in machi- 
nery for transmitting motion obtained by animal power to agricultural 
avd other machines.”"—Petition recoried 2nd April, 1862. 

937. Gustave Repour, Passage des Petites Ecuries, Paris, ‘‘ A permanent 
autographic log serving to measure and, if needed, to retrace graphically 
the swiftness and sailing of a ship, the rapidity of streams, and the pro- 
pelling of rising and ebbing tides.” 

941. Joun Newton, Montpellier-road, Rye-lane, Peckham, Surrey, “ Im- 
provements in the construction of breakwaters, piers, and sea-walls.” 








| 942. Grorce Hunter, Coleford, Gloucestershire, ‘‘ Improvements in 


2078. Simvon Lop and Joun Loxp, Facit, near Rochdale, Lancashire,** Im- | 


provements in carding engines.” 

2082. Joseri DANiens, Leigh, Lancashire, ‘‘ Certain improvements in arti- 
ficial manure.” 

2084. WitLiaM Epwanrp Grpor, Wellington-street, Strand, London, ‘An 
improved instrument for marking wauded or other stuffs.”—A comimuni- 
cation from Alphonse Mestre, Toulouse, France. 

2086. Henry Richarp Summons, Navarino-terrace, Dalston-road, Middle- 
_ Re An improved apparatus for bordering envelopes, paper, and 
cards, 

2088. THOMAS KiNG, Truman's Brewery, Spitalfields, London, “ Improve- 
ments in apparatus for measuring malt, grain, and other granular sub- 
stances.” 

2090. Joun Henry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the treatment of the noxious gases or vapours produced in the distilla- 
tion or purification of tar."—A communication from Pierre Louis 
Joseph Semet, Paris,— Petitions recorded 22nd July, 1862. 

2094. ZeERAM COLBURN, Tavistock street, Bedford-square, London, Im- 
provements in apparatus for the condensation of steam in steam engines.” 

2008. EainB ALcaN, Coleman-street- buildings, London, * Improvements in 
machines for combing and carding wool and other filamentous materials.” 
—A communication trom Celestin Martin, Pepiuster, Belgium,—/etitions 
recorded 2rd July, W62. 

2102. Joun Horo, Birmingham, “Improvements in breech-loading fire- 
arms.”—A communication from Josepb Reeder, Salem, Ohio, U.S. 

2104. Henry Rawson and Frevesick Stars, Leicester, * Lmprovements 
in machinery for combing wool and other fibres.” 

2106. Joun Gorr# CLanke, Brackley, Northamptonshire,‘ Improvements in 
scy thes,” 

2108. WitttaAM CLARK, Chancery-lane, London, ‘ Improvements in ma- 
chinery for the manufacture of fishingand other nets.”—A communication 















from Messrs, Felix Marie Baudonin, Achille Baudouin, and Jean Baptiste | > 


Frangois Jonannin, Boulevart St. Martin, Paris.— Petitions recorded 24th 
July, 1862. 








Invention Protected for Six Months by the Deposit of a Complete | 


Specification. 
2144. RosaweLt Tompson, Boston, Suffolk, Massachusetts, U.S., “A new 
eud useful improvement in lockstitch sewing machines.” — Deposited and 
recorded 2th July, 1862. 





Patents on which the Stamp Duty of £50 has been Paid. 
1766. Fraxcois Harck, Schaerbeck, near Brussels, Belgium.—Dated 30th 
July, 1S59. 
1770. HENRY Justintan Newcomer, Shenley, near Barnet, Herts.—Dated 
80th July, 185, 


| the amount of price and postage. 


1768. ANTON Bruno Sritnen, Alpha-place, Caledonian-road, London — | 


Dated 3 
126. H 
January 


th July, 1859, 
Y Maptock, Great Marlborough-street, London.—Dated 18th 
1860, 










Patents on which the Stamp Duty of £100 has been paid. 
1747. Epwarp Hunt and Henry Davis Poin, Salford, Lancasbire,— Dated 
wsth Juy, soe 
07. CHARLES ADAMS Gikann, Boulevart du Temple, Paris,- Dated 12th 
January, 1861. 





Notices to Procee!. 

775. ALBERT Hint, Cheddar, Somersetshire, “ An improved fastening for 
stays."—Petition reurded 20th March, 1862. ¥ 

7s7. James Fawcett, Wakefield, York-hire, “ Improvements in the manu- 
facture of soap particularly applicable to the scouring, cleansing, and 
fulling of wooilen or other cloths.”— Petition recorded Zlat March 1862. 

804. Thomas Frepenick Hane, Bristol, “ lmprovements in valves."—Peti- 
tion recorded 22nd March, 1802. 

ee CHARLES Makitn Routirr, Paris, ‘Improvements in flat cables or 
chains. 

814. Joun Torna, Nottingham, ‘‘ Improvements in apparatus used for 
cleansing out the scum and removing the sediment from the water in 
steam boilers, and preventing incrustation therein.” 

816. WILLIAM HkNson, Great Alfred-street, Nottingham,‘ Improvements in 
knitting mach nery."—Petitions recorded 24th March, 1862. 

S21. WALTER Beaumont and Joun WitLiAM Epoe, Manchester, “ Improve- 
ments in sights for rifles."—Petition recorded 25th March, 1862. 

831. Jonny Hkxky Jounson, Lincoln’s-inn-tields, London, “* Improvements 
in apparatus for cleaning the tubes and flues of steam boilers and similar 
conduits.” —A communication from Claude Dumas, Paris. 

$35. H&NRY NUNN, Chelsea, Middlesex, ** Improvements in the construction 
of mangles."— Petitions recorded 26th March, 1862. 

84s, Rich arp *pWakbs, Regent-street, Mile End, Middlesex, Improve- 
ments in machinery and apparatus for pulverising, stamping, and washing 
mineral, animal, and vegetable substances.” 

2. JRANNE LOUISE HENRIETTE CLEMENCE, COMTESSE DE VERNE DE Cor- 
NRILLAN, Paris, ‘* Improvements in treating open cocoons of silkworms, 
and in converting the waste resuliing therefrom into paper.” 

854. Robert bs’ Bary, Finsbury-square, London, “Improvements in ma- 












machinery and tools for cutting, sawing, and planing stone, marble, and 
slate.” 

950. Henry Tuomas Hassauu, Birmingham, and Micuagt Burke, Liver- 
pool, “* Improvements in reclining or invalids’ chairs, and in swinging or 
ships’ chairs.” —Petitions recorded 3rd April, 1862. 

982. WitLiaAM Simons, Renfrew, N.B.,* Improvements in constructing ships 
or vessels.” 

987. Tuomas Jackson, Orchard-street, Portman-square, London,‘* Improve- 
ments in pianofortes,”— Petitions recorded 7th April, 1862. 

1019. Rosert Turyson, Hanover, “ Improvements in cork cutting machi- 
nery.”—Petition recorded 9th April, 1862. 

1044. JULES Francois Matuias, Rue de Chalons, Paris, “ An apparatus for 
pressing and ironing straw hats of any shape or form.” 

1052. James Howarp and Epwarp TENNEY BovsFigLp, Bedford, and 
Tuomas Puiturs, Britannia Ironworks, Bedford, “ Improved appa- 
ratus applicable to steam cultivation.” — /etitions recorded 11th April, 1862. 

121s. ALEXANDER Carnrele Kirk, Bathgate, N.B., “ Improvements in 

refrigerating apparatus." — Petition recorded 25th April, 1862. 

12! Aanon Lester, Coventry, Warwickshire, “ Improvements in the 
manufacture of the fronts or uppers of slippers, shoes, boots, and gaiters, 
and of mats, bags, fire-screens, and various other articles which are 
usually made of ornamental or Berlin needlework.” — Petition recorded 26th 
April, 1sb2, 

1646. Joseru Berrevey, Liverpool, ‘ Improvements in shipbuilding and 

in rendering ships shot-proof.”—Petition recorded 31st May, 1862. 

1668. Joun James Hexry Gesuanpt, Lawrence-lane, London, *f An im- 
proved fastening for bags, purses, and other similar articles.”—A commu- 
nication from Anton Berg, Frankfo:t-on the-Maine, Germany.— Petition 
recorded 2nd June, 1°62. 

1767. James LAanceLort, Clifton-terrace, Birmingham, ‘Improvements in 
the manufacture of ornamental chains from sheet meta!.’”—Petilion re- 
corded 14th June, 1862. 

1833. Joun ANbEKTON, Accrington, Lancashire, “ Certain improvements 
applied to the tape leg or sizeing machine, and in the apparatusZemployed 
therein for the purpose of improving the yarn.”—Vetuion recorded 21st 
June, 1862. 

1890, Isaac Houpen, Bradford, Yorkshire, “‘ Improvements in means or ap- 
paratus for preparing and combing wool and other fibrous materials.”— 
Petition recorded 27th June, 1862. 

1952. CuARLES Grey Hitt, Commerce-square, High Pavement, Nottingham, 
and WiLLiAMJ ackson, Nottingham,‘ Improvements m machinery or appa- 
ratus for producing ornamental patterns or figures, and attaching them to 
lace or other fabries.”—Petition recorded 5th July, 1862. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, Within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 


List of Specifications pablished during the Week eading 
Qnd August, 1862. 
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*,* Specifications will be forwarded by Mr, Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
Sums exceeding 5s. must be remitted 
by post-office order, made payable to him at the Post-oftice, High Holborn, 
to Mr, Bennet Woodcroft, Great Seal Patent Office. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Majesty's Commissioners of Patents. 





CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 


Mills, Gearing, Boilers, Fittings, §c. 

153. C. Binks, @ray's-inn, London, ‘* Improvements in generating steam, in 
superheating steam, and in apparatuses employed therein.’—Dated 21st 
January, 1862, 

This invention consists, First, in the direct application (and in the 
methods of effecting this application) to water for its vaporisation or 
conver-ion into steam—when such steam is to be generated in close vessels 
or boilers for its application as motive power and to other uses—of the 
products of the combustion in atmospheric air of carbonaceous fuel, 
namely, the gaseous snd volatile products of such combustion, consisting 
chiefly of carbonic acid or carbonic oxide, or of both (according to the 
relative proportions used of the air and fuel) along with the nitrogen of 
the air, and while the products are at or about the high temperature 
evolved on combustion. Secondly, the invention consists in heating (and 
in the method of effecting such heating) water for its vaporisation or 


| conversion into steam ty means of the direct appheation to it of the heat 





developed by the combustion of certain gases, when their combustion is 
made to take place while in actual contact with the water, and thereby 
made to impart to it directly the heat evolved in the act of combustion. 
And the invention otherwise consists in effecting the vaporisation of the 
water by the direct application to it of the heat evolved on the combina- 
tion of the said gases, when such combustion is made to take place 
separately from or out of immediate contact with the water, but while in 
proximate contact with it, and under such conditions that the products of 
combustion shall in their highly heated state be applied directly to the 
water. Thirdly, the invention consists in the use or application, and in the 
method of effecting such application, of superheated steam, that is, of the 
vapour of water possessing a sensible heat higher than thatof 212 deg. Fah., 
as the source of the heat or the heat giving agent foreffecting the conversion 
of water into steam, such superheated steam being, by any suitable contri- 
vances, applied directly to, or brought into actual contact with, the water to 
be vaporised. Fourthly, the invention for the same object consists in 


effecting the conversion of water into steam by first producing the two 
gases oxygen and hydrogen within and froma portion of the mass of the 
water itself that is intended to be vaporised, and then by effecting, while 
they are in actual or proximate contact with the water, the combustion 
or recombination of such gases with the consequent reformation of water 





from them and the evolution of the high temperature that follows or 
accompanies that combination. 


164. T. Roberts, Liverpool, ‘Combined hydraulic motive power engines and 
meters.” — Dated 22nd January, 1862. 

This invention relates to that class of rotary engines and meters where 
the cylinder is stationary, and the piston, main shaft, and radial wings or 
arms rotate, the said wings or arms receiving the direct pressure of the 
water. The cylinder rests on suitable framework in a horizontal position, 
and on the side thereof the patentee forms the inlet and outlet ports, 
between which there is an abutment projecting inwards from the inner 
periphery or internal surface of the cylinder, the said ports being contrelled 
if desirea by slide valves or other cut off gear. The piston is also cylindrical, 
but less in diameter than the stationary cylinder, and has two or more 
longitudinal slits or openings therein for the radial wings or arms, and a 
boss or other arrangement for securing it (the piston) to the main shaft, 
which latter rests on bearings in or neat to the cylinder ends Within and 
encircled by the piston and surrounding the main shaft is an eccentric 
shaped cam, made fast by keys or otherwise to the cylinders end or cover. 
This cai, with the assistance of fitting pieces eccentric to the axis, guides 
the wings or arms which move through the slots in the piston over the 
abutment above referred to, one end or edge of the said wings or arms 
bearing on the said cam, and the other against the cylinder, the contact 
being maintained by springs fitted in the wings. For measuring and 
indicating the quantity of water or other liquid passed through the said 
combined engiue and meter, it is simply necessary to place on the main 
shaft or any other working part suitable for that purpose, pinions with 
worm wheel and multiplying arrangements of wheels and _ pinions, or catch 
and ratchet wheel, or any other apparatus for transmitting and recording 
motion with indices easily read, many modifications of which are well known, 
167. A. J. Beer, Canterbury, Kent, *‘ Valves of steam and other motive 

engines.” —Dated 22nd January, 1862. 

This invention has for its object to take off or reduce the pressure upon 
the slide valves of steam or other engines, and thereby to reduce the 
friction and wear and tear of the parts. The invention consists in con- 
structing on the valve a shallow cylinder open at both ends ; outside this 
shallow cylinder another shallow cylinder or ring works steam tight, and is 
by means of suitable springs kept against the inside of the cover or the 
sustaining plate. This internal cylinder is provided with suitable packing, 
and may be considered as an annular piston. Steam is supplied to the 
valve chest from the boiler, and when the induction ports are uncovered by 
the valve the steam will enter the working cylinder, when the reverse 
action takes place ; the steam will issue from the cylinder, and pass through 
the valve to the eduction passage. Owing to the peculiar construction of 
the valve, as above mentioned, there will be little or no back pressure, as 
the elastic force of the induction steam will be exerted against the fixed 
valve cover or sustaining plate, and not against the back of the valve, as is 
usually the case, as the back of the valve is dispensed with ; the valve is 
mounted or secured in a band or plate to which the valve stem is secured. 
This latter passes through a stuffing box attached to the valve chest, and is 
worked in the ordinary manner, by eccentrics or otherwise. If two sets 
of valves, belonging to separate cylinders, are required to be worked in 
connection with each other, the double set of valves may be adapted to the 
same valve chest, which may be divided by a longitudinal partition into 
two compartments. This longitudinal partition of the valve chest will 
serve as the cover or sustaining plate for both valves. 


178. A. RipLey, Brook-street, Lambeth, “ Pistons.”"—Dated 23rd January, 
1862. 


This invention consists in the peculiar method which the patentee adopts 
in order to cause the rings forming the metallic packing of steam pistons 
to expand and press against the sides of the cylinder, so as to render it 
steam tight. The piston is composed of the usual plates having the ordi- 
nary segmental rings, or rings with one slid through placed between ; on 
each face of the piston is an orifice pas-ing through the plate into the inte- 
rior ; passing through these orifices, and working steam tight in them, are 
two small spindles or studs, each of which terminates in a conical wedge, 
or its equivalent, which in turn fits into and works within a corresponding 
hollow cone or seat. This seat is formed in two parts, and each part is 
attached to a segment of the ring, so that, when the exterior of the piston 
is acted upon by the steam in the cylinder, pressure from the same cause ia 
given to the heads of the small studs, the inner conical ends of which farog 
asunder the parts of the hollow conical seat ; these parts being attached ta 
the segments of the packing rings cause them to expand wider and press 
against the sides of the cylinder. 

18l. A. W. Wintiamsoy, University College, London, “ Tubulous boilers ov 
steam generators.” —Dated 24th January, 1862. 

Instead of joining or connecting a number of detached tubes by means 
of junction pieces or tubes screwed thereinto or otherwise fastened, the 
inventor combines a number of tubes or vessels by welding, brazing, or 
otherwise firmly or solidly joming or massing them together, so as to form 
a cellular sheet or leaf, the sides of which present a corrugated surface ; 
the tubes or passages, being parallel and side by side longitudinally, may 
have lateral openings counecting them together in various places along 
their length, and each sheet or leaf has a tube or vessel at each end, having 
openings made therein for the purposes of connecting the tubes or cellular 
passages therewith. The boiier or steam generator is formed by com- 
bining together several of these tubulous or cellular sheets or leaves, with 
a space between each forming passages for the escape of the heated pro- 
ducts of combustion, —Not proceeded with. 

216. J. Hankins, Bristol, “A new composition or wash to be applied ta 
marine and other steam boilers to prevent incrustation.”"—Dated 28th 
January, 1362. 

According to this invention the inventor takes spirits of salt (hydra- 
chloric acid) and adds potash and soap makers’ alkali; he then adds zine, 
and continues adding it until the acid becomes neutralised, or until it 
ceases to boil or effervesce ; he then allows it to cool and settlo, after which 
he decants the clear liquid. This liquid applied with a brush on the 
interior of boilers effectually prevents incrastation, and at the same time 
preserves the boilers.—Not proceeded with, 

226, W. E. Newtos, Chancery-lane, London, “‘ Bagines to be employed by 
pumping or forcing air or water, or for other purposes where a rectilinear 
motion is required.”"—A communication.—Dated 28th Janwiry, 1862. 

This invention relates to a novel or improved mode of arranging and 
working the valve gear of the steam cylinders of such engines. In carrying 
out the invention it will be found convenient in practice to arrange the 
working of the pistons in such a manner that, when one piston is at mid or 
half stroke, the other piston shall be at the end of the stroke. The opera- 
tions of the valves and the arrangements of the ports for the induction and 
eduction steam are so contrived that the exhaust of the steam from the 
cylinder may be arrested at such a point of the stroke as will prevent the 

pistons from overreaching or striking against the heads of the cylinders, 

By this means the cranks, eccentrics, and fly wheels usually employed in 

steam engines may be dispensed with; and when the invention is applied 

to pumping a more uniform and equal flow of water or other fluid at all 
points of the stroke is effected. The pistons will also be allowed to pause 
at the end of each stroke, thereby permitting the valves of the pumping 
cylinders to close more gently and with less shock than they otherwise 
would. This invention relates also to a mode of constructing a double- 
action pump, which consists of a rectangular or other conveniently shaped 
case, which may be of cast iron, and divided internally by a longitudinal 
partition into two separate pumps, These separate compartments are 
provided with a partition in which is fitted a ring or metallic bearing to 
receive a long hollow reciprocating cylindrical box or piston, which is pro- 
vided with a piston rod that pass: s through a stuffing box in one end of the 
rectangular box orcasing. The lower or underside of this box or case has & 
water chamber secured thereto, and has a number of holes made therein, 

and which are covered with puppet valves made to open inwardly. A 

similar chamber is adapted to the other or upper side of the box or casing, 

and is similarly provided with hole-, which, being furnished with tappet 
valves opening outwardly, form so many exit apertures from the interior of 
the chamber. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, VC. 

182. J. Higaix, Manchester, “ Machinery for retarding and stopping rail- 

way carrwges.”—Dated 2th January, 1862. 

This invention has reference to machinery or apparatus for retarding and 
stopping railway carriages by allowing the carriages to d«scend and rest 
upon the skids or breaks described, which slide on the rails, and are held 
in a proper position by suitable projections or flanges. According to the 
present improvements axles, wheels, bearings, and springs such as are in 
use for carriages of the ordinary construction may be employed, with slight 
modifications of some of the parts. An eccentric or other equivalent is used 
for lowerivg and raising the carriage, and instead of being placed immediate] 
at ove the axle box, it is placed so as to act on one end of the spring, whic 
is provided with a shoe with antifriction rollers to reduce the friction, and 
if requisite with clips taking over projections on the eccentric to retain the 
parts in their proper relative positions. The horn plates for the bearings 
require to be made long, so as to provide forthe amount of lift required. 
In this arrangement, when the carriage is lowered to bring the skids or 
breaks on to the rails, the springs assume a diagonal position, and when the 
carriage is raised they are Lorizontal, as usual, each spring being jointed at 
one end to a bracket of the usual construction, 

186. J. Rock, jun. Hastings, ‘* Common road carriages.”— Dated 24th January, 

1s 

This invention consists, First, in making a carriage with a movable, close, 


or coach head, interchangeable with two half heads, similar to those of a 
Landau. The inventor makes the coach head in the same way as that of 
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the “ Dioropha " carriage, patented by him 9th November, 1850 (No. 43,328) 
and the Landau half heads he constructs in the same way as the Barouche 
head of the *‘ Dioropha,”so far as regards the framing, strengthening, and 
fastening of the parts, which meet and rest upon the lower body of the 
carriage at the elbow line. Secondly, in addition to the coach head ana 
the Landau heads, he sometimes makes a third head of the kind usually 
made to a Barouche, which head may be used in lieu of the other two, and 
he also makes a folding flap or flaps to the body to the front seat and door- 
way, also in the same way as a Barouche. These Barouche fittings and 
head be may used interchangeably with the Landau heads in cases where the 
carriage is not fitted with a coach head also, Thirdly, in some cases he uses 
the hinder half of the Landau head in conjunetion with the flap. When he 
uses the half of the Landau head, he sometimes adds a movable side piece, 
which may be either of panel leather or glass in suitable framing, and 
which may also be made to turn back on hinges or joints, and serve as a 
wing or mud guard. Fourthly, in order to give more light to the interior 
of the Landau head, he makes side lights in some or all of the four “* quarters.” 
These side lights he makes with or without detached frames, either hinged 
to the head, or made movable, and he places them when removed in recesses 
formed for the purpose in the doors or some other part ofthe lower body. 
These side lights may be of any suitable shape, and the frames may be 
provided with glass Venetian slats or panelling of any kind. Fifth!y, in 
order to avoid the notch which usually appears ina Landau head at the 
junction of thestanding pillar when thrown open, he makes the standing 
pillar witha at gee and cuts away a corresponding portion of the door- 
pillar. He then carries the pillar joint as near as possible to the inner edge 
of the ——. and he makes such pillar joint with a knuckle the whole 
breadth of the pillar, and sufficiently large to allow of the groove necessary 
for the glass frame or blind to work in, to be filed or otherwise cut out of 
it without cutting. into the rivet or centre pin. Or he makes the joint only 
of the breadth of the groove or grooves, and carries the pillar down at each 
side of it to form the rebates which confine the glass or blind; he strengthens 





these portions of the pillar, which must necessarily be thin, with metal if 
required. Sixthly, this invention relates to the formation of the various parts 
ofcarriages called transom beds, spring beds, horn bars, futchels, splinter | 
bars, pump handles, perches, and axle tree beds, of plate iron or steel, cut 
out or forged to such shapes as, when bent to enclose or partly enclose a | 
hollow, will form such beds and other parts of the usual or any required | 
shape. with some parts larger than others, as necessary for use as bearings 
and otherwise, or for symmetry. —Not p,oceeded with 
205. J. LILLIE, Duke-street, Adelphi, London, * Protecting ships’ bottoms from 
Jouling.” —Dated 27th January, 1362. } 

The patentee claims, First, covering the hulls of vessels with a sheathing | 
ef non-porous and enamelled tiles, constructed and applied in the manner 
and for the purpose described. Secondly, covering or coating the hulls 
of vessels with Japanese wax, with or without any admixture, such as chalk, 
applied in the manner and for the purpose described. Thirdly, covering or 
coating the hulls of vessels with cement and wax in combination, in the 
manner and for the purpose described. Fourthly, covering or coating the 
hulls of vessels with a species of concrete and wax in combination, in the 
manner and for the purpose described. And, Lastly, the use of strychnine, 
arsenic, or other poi bst , for the purpose described. 

223. G. H. and E. Morean, Edgeware-road, London, ‘ Carriages.”—Dated 
28th January, 1862. 

The peculiarity of this invention consists in arranging the apparatus by 
which the head of a carriage is opened and c'osed in such manner that the 
coachman or other person on the driving seat may, by pressing a lever or 
suitable instrument, cause the head, or the parts of the head, of a carriage 
to open and shut. Or, in place of acting on the apparatus in front, it may 
be arranged to be acted on at the back or other part of the carriage. 

225. G. J. N. Ripper, Paris, “ Railway carringes.”"—Dated 23th January, 
1882. 

This invention consists, First, in constructing the main framing of T or 
{-shaped or other suitable girder-sectioned wrought iron beams, in lieu of 
the timber beams heretofore employed for that purpose. The longitudinal 
beams or framing may be either straight or curved edgewise over the axle 
bearings, the chief object of the latter form being to enable much larger 
running wheels to be used in vehicles of this description than has hitherto 
been found practicable, say from 44ft. to 6ft. in diameter, whereby the 
draught is greatly facilitated. The floor of the carriage, when supported 
on these large wheels, is raised at the parts immediately above the axles, 
and is sunk at the centre or intermediate portion between the axles, and 
the upper half of each wheel is enclosed in a suitable box or casing formed 
in the interior of the carriage or wagon. The Second part of this invention 
consists in the application of an oil reservoir to the journal of the axle in 
such a manner that the journal shall always be entirely immersed in oil.— 
Not proceeded with, 

227. W. IRLAM, Manchester, “ Railway crossings and turntables.” — Dated 28th 
January, 1862. 

This invention cannot be described without reference to the drawings.— 

Not!proceeded with. 





Crass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

175. H. Own, Albert-terrace, Islington, “ Stockings, &c.”"—Dated 23rd 
January, 1862. 

This invention relates to certain improvements upon an invention for 
which letters patent were granted to the present patentee, bearing date the 
24th day of January, 1859, and numbered 222, and which last mentioned 
invention isted in the introduction and construction of selvedge courses 
or seam, across articles of hosiery, so that worn portion of such articles 
might be cut away and removed wholly ur in part, leaving the remaining 
portion secured from ravelling by a selvedge, and so that a corresponding 
selvedge of a new piece manufactured expressly for such purpose might be 
securely seamed to or properly inserted into the article to be repaired with- 
out the necessity of overlapping the edges. The present invention consists 
in the insertion in or at the time of the manufacture of such articles of 
hosiery as aforesaid at each selvedge course or seam constructed for such 
purposes as before mentioned, of a course of thread, either of silk, flax, 
worsted, or other suitable material, such thread passing through the loops 
forming the respective seams or selvedges of the main portion of the article, 
and of the semovable pieces, and being rendered elastic by being taken up 
in length in its course across the ‘‘ wale,” so as to stretch in common with 
the other courses of the material composing the article so constructed. 
The thread thus inserted, although so incorporated with the other material 
as to form a part of the article to which it is applied, can be withdrawn 
therefrom without disturbing the remainder of the fabric, the worn parts 
being separated by such withdrawal without the risk of injury to the article 
which would otherwise attend the operation of cutting out the injured 
portions. 

177. J. C. Jouxson, Nottingham, “ Manufacture of twist lace in twist lace 
machines,” —Dated 23rd January, 1862. 

The patentee claims the combining or arranging the parts of a twist lace 
machine in such manner that the fancy warp threads used in conjunction 
with cording warp threads are caused to move in opposite directions when 
making crossings, and to rest during the swing of the carriages either from 
the back combs to the front combs, or from the front to the back. 

197. D. EDELSTON and H. GuEpuitt, Halifax, * Finishing tertile and other 
Jabrics.”—Dated 25th January, 1862. 

This invention relates to that part or process in finishing textile and 
other fabrics known as singeing, which heretofore has been effected by 
passing them over and in contact with a hot plate of iron or other metal, 
technically calleda single plate, or by passing such fabrics over or in contact 
with the flames of gas, by which means the loose or projecting fibres are 
burnt off the surfaces. These improvements consist in the employment of 
the flames arising from the combustion of coke or cinder, coal, wood, or 
other combustible matter or material, in such manner that fabrics may be 
passed over and in contaet therewith, whereby the singeing of fabrics is 
effected with great facility, and at a considerable reduction in the cost, A 
furnace for the combustion of the fuel of suitable size and form is provided 
with a slit or slits, or with perforations in the top for the flames to pass 
through. Air is admitted to the furnace either with or without blast. 
Kollers and suitable framing are provided for traversing the fabrics over 
the flame, such parts being capable of adjustment as may be required. 

210. J. Smit, Keighley, York, “ Covered rollers used in the machinery for pre- 
ing, roving, spinning, twisting, and doubling sibrous materials.”— 
th January, 1802. 

It is proposed in this invention to use an iron boss or roller of a peculiar 
construction, the periphery of which is formed conical, or of any other 
shape suitable to cause the expansion of a slit or cut 1ing, which the 
inventor terms an expansion ring. The expansion ring is constructed by 
hand, or otherwise, and while in this contracted state the cloth and leather 
covering is placed thereon. The expansion ring, with the cloth and leather 
covering thereon, is then placed on the conical or other suitably shaped 
periphery of the boss or roller, which causes the expansion of the ring, and 
stretches the covering to its full extent. The ring is forced on, and secured 
in its place by a plate or follower, forced up by a nut screwed on to a thread 
formed on the end of the pap or hub of the roller ; or the expansion ring 
may be forced into its place by an internal and external thread, formed re- 
spectively on the iron boss or roller, and the follower, as near to their peri- | 
pheries as convenient. The edges of the covering are further secured by 
grooves cut in the inner faces of the follower and roller, against the edge of 
which, as the ring is expanded, the edges of the leather covering are pressed, | 
and thus the edges of the covering are concealed, and avery neat appearance | 
given to the roller when finished.—Not proceeded with. 

219. M. A. F. Mennons, Paris, “ Looms for weaving.”—A communication. 
—Dated 28th January, 1862. 
This invention caanot be described without reference to the drawings.— | 
oO proceeded with. ! 




















| knives. 


222. 8. C. Lister and J. WAnsurtToN, Manniaghim, York, “ Preparing 
cotton for spinning.” — Dated 23th January, 1862. 

According to this invention cotton is first passed through a scutching, 
beating, or other machine acting in like manner to knock out the dirt, and 
to open the fibreas heretofore, when the cotton is to be carded ; but, in place 
of making the laps of cotton by such machines suitable for a carding engine, 
they are made of a proper width and thickness for a combing machine. The 
cotton, in place of being subjected as heretofore to the carding process, is 
then either taken directly to a combing machine and combed, or the cotton 
before being combed is subjected to the action of a screw gill or other draw- 
ing machine and then combed. 

224.G Cuapman, Leicester, “ Rotating circular knitting frame.”""—Da'ed 28th 
January, 1862. 

This invention consists in applying to circular rotating knitting frames 
apparatus suitable for doubling yarn or threads, at the same time that the 
knitting machinery is producing its work, and for delivering such doubled 
thread to the needles of the knitting frame. For this purpose two or more 
yarns or threads of different colours, on bobbin or in the form of cops, are 
introduced, so that these threads or yarns may be doubled as they proceed 
to the needles of the knitting machine, the proper motions to the doubling 
apparatus being obtained from the knitting frame, cr form a separate axis,— 
Not proceeded with. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Impl 
Mills, §c. 
160. W. Burorss, Newrgate-street, London, ** Reaping and mowing machines.” 
—Dated 2st January, 1862. 

This invention refers to those machines in which the frame is supported 
on two wheels, and consists in dividing the second-motion spindle into two 
parts, united in a casting formed on or in a piece with the bevel wheel 
which drives the bevel pinion on the crank shaft, or otherwise. Upon one 
part of the spindle the patentee keys a ratchet wheel, and fits ratchets or 
pauls upon arms cast ou or formed in a piece with the said bevel wheel. 
He keys or fixes another ratchet wheel upon the other part of the spindle, 
and fixes ratchets or pauls upon the opposite side of the said bevel wheel to 
that which carries the teeth. Instead of the ratchets or pauls being fixed 


ts, Flour 








on and to the bevel wheel, the ratchet wheels may be fixed to it, and the | 


ratchets or pauls may be carried upon discs or projections fa-t on the parts 
of the spindle. The object of these arrangements is toallow of the machine 
turning without any of the working parts being stopped, for, if one wheel 
travels faster than the orher, it turns with that portion of the spindle to 
which the pinion driven by it is keyed or fixed, without affecting the 
motion of the other wheel, er that part of the spindle to which the pinion 
driven by that wheel is keyed or fixed, By the arrangements before 
described the ratchet wheels and pauls are protected from dirt, and the 
bearings for the second-motion spindles may be placed closer to the pinions 
driven by the main wheels than in any arrangements heretofore proposed, 
and he is enabled to adopt the ordinary means for throwing the knife in 
and out of gear. 

172. J. Wauuacr, Alerandria, Dumbarton, “ Reaping machines.”—Dated 

23rd January, 1862. 

This invention has for its object to improve the cutting action of the 
These knives are a series of angular-sided blades attached to a bar, 
to which a reciprocating motion is imparted, this motion causing the blades 
to work between or through and within a series of beut-back or grooved 
figures which are fixed to the machine ; and the invention consists in caus- 
ing each knife point to trave se at least one-half further at each stroke 
than the distance between two adjacent knife points, or the distance 
between two adjacent fingers. This end may be obtained by various pro- 
portious of the parts, provided the various proportions are made to corre- 
spond. Thus, if the usual length of stroke or traverse of the knife-bar, 
namely, three inches, is adopted, the pitch or distance between the knife 
points of fingers of both may be reduced. The patentee, however, finds it 
preferable to give a somewhat longer stroke, say, four and a half inches, to 
the knife bar, and with this stroke the pitch of both knife points and 
fingers may range from one inch to two and a half inches, 

174. W. H. Ropes, Crown-court, Old Broal-street, London, “ Apparatus for 
cleaning coffee, rice, de."—A communication.—Dated 2ird January, 
1862. 

This invention relates to certain peculiar constructions, arrangements, 
and binations of hinery, apparatus, or means for cleaning coffee, 
rice, or other seeds or grains, and applies more especially to that class of 
machines wherein the cleaning of the grain is effected by the attrition of one 
kernel or seed or grain against another in a mortar or other suitable receiver 
or vessel, and the improvements consist, First, in the use of a spiral or 
inclined-bladed propeller or propellers on an Archimedean screw attached to 
a vertical shaft, and rotating inside the vessel containing the grain or other 
substance to be cleaned, for the purpose of agitating or imparting motion 
thereto, which propeller or screw may be constructed of metal, glass, or 
other suitable material, by which wear and hexting may be considerably 
lessened. Secondly, in the employment, cither separately or in bination 
with the before described apparatus, of a raised step or projecting boss 
formed on the bottom of the vessel containing the grain, immediately 
beneath the propeller or screw ; or of an expanded bell-mouth shapen boss 
attached to the lower extremity of the vertical shaft, so as to be in close 
proximity to the bottom of the vessel; or of an §-shaped clearer attached 
to the bottom of the shaft below the propeller or screw, and revolving with 
it, for the purpose of preventing the collection or clogging of grain under 
the shaft or boss of the propeller. Thirdly, in the employment of one or 
more revolving scoops attached to a horizontal arm or arms on the vertical 
shaft for the purpose of facilitating the movement of the grain towards the 
centre of the vessel, and for so breaking up or agitating the upper surface 
of the mass of grain as to expose it more effectually to the action of a cur- 
rent or currents of air blown down thereon. Fourthly, in making the 
mortar or rice cleaning vessel either wholly or partially of stone, and in 
constructing the same with a removable bottom hinged to the lower rim or 
edge of the vessel, a convenient catch being provided for the purpose of 
securing or releasing the same when required, Lastly, in the application 
and use of a current or currents of air directed on or through the mass of 
grain in the vessel, for the purpose of cooling and facilitating the cleaning of 
thesame by removing the dust therefrom, whether such application be made 
separately or in combination with any or all of the above described improve- 
ments. 

199. A, WALLIS and C. Hastam, Basingstoke, Southampton, “ Thrashing 
machines.” — Dated 24th January, 1862, 

This invention consists in a peculiar arrangement of apparatus for 
raising the grain from the hopper or compartment of a thrashing machine, 
which receives the grain from the winnowing portion of the machine to a 
screen or compartment of the thrashing machine, from which it is to be 
delivered into sacks or otherwise. For these purposes a shoot is employed, 
the lower end of which desecnds into the hopper chamber or compartment, 
where the grain is received after being screened or winnowed, and the upper 
end of the shoot rises to the position at or near where the grain is to be 
lifted to in the thrashing machine. This shoot is continually exhausted by 
a fan or other suitable form of exhausting apparatus; and the inventors 





























prefer to employ for this purpose an ordinary fan, to the centre of which | 
| the upper end of the shoot is attached. 
| the rush of air from the outer atmosphere up the shoot to the exhausting 


The grain is continually raised by 


apparatus, and it is delivered from the upper end of the shoot to a second 

winnowing apparatus, or to a screen and hopper or chamber, from which it 

is discharged into sacks or otherwise from the thrashing machine.— Not pro- 

ceeded with. 

191. J. ALisox, Brightland, Reigate, “‘ Apparatus for tilling land by steam 
wer.” —Dated 24th January, 1862. 

For the purposes of this invention, in order to haul the implement, 
the patentee employs portable steam engines, having winding drums 
mounted on them in horizontal axes ; and in order that, when at work, the 
winding drum which is winding the implement forward may be able to 
accommodate itself to thedirection which the rope takes in passing to the im- 
plement, he mounts the axis of the winding drums in frames which are them- 
selves capable of turning or swinging horizontally on a pin or centre carried 
by the frame of the engine; on each of the swinging frames a curved rack 
is fixed, and into this a worm gears ; on the axis of the worm a handle is 
fixed, by turning which the drum may be set as required. To drive the 
drum a bevelled wheel is fixed on its axis, and this is made to gear witha 
bevelled pinion on a vertical axis concentric with the pin or centre of the 
swinging frame, and this axis itself is driven by bevelled gear from the 
main shaft of the engine. The engine may be made to haul the implement 
by means of a rope, as is now usual in steam ploughing. He prefers, how- 
ever to employ a flat steel band for the purpose. He also prefers to employ, 
when at work, two engines, each having one winding drum, arranged as 
above described, mounted on it; the engines are then placed at a distance 
apart, and draw the implement to and fro between them. One engine only 
with two drums may, however, be employed, the hauling band in this case 
being directed by a pulley or pulleys as required. In order to move the 
engines along the land as the work progresses, he mounts on each of them 
a separate drum for the purpose, aud he leads from this drum a steel band, 
or a cord, and makes it fast ahead ; the drum is driven in order to cause it 
to wind up the band or cord by gearing it with an axis on which isa ratchet 
wheel driven by pawls worked by a crank or eccentric on the main shaft of 
the engine. The instrument which he employs when p! hing or tilling 
land consists of a frame mounted on three wheels ; this frame carries two 
sets of ploughs or tilling tools, each set being attached toan axis of its own, 
and the axis are carried in bearings on the frame ; or a single axis may be 
employed, about which the sets of tilling tools are capable of independent 
motion. By moving about its axis, either set of tools may be raised up out 
of the land, or lowered down into it, and the sets of tools are arranged so 
that one set will come into action when the implement is travelling in one 
direction, and the other set when it is travelling in the contrary direction, 
without requiring the implement to turn round, The wheels are arranged 














two on one side, and one on the other ; the two wheels on the one side are 
exterior of the frame, and are mounted so that they can pivot or incline 
freely to either side, as is necessary, in order that the implement may when 
required be able to travel in a direction inclined to its Caoth. The third 
wheel remains always parallel! to the length of the frame, near the ceutre of 
which it is mounted between the two sets of tilling tools, in such a position 
that one of the ploughs or tilling tools of the set in action comes behind 
the wheel and ploughs or cuts up the land directly it has passed over it ; 
thus all the three supporting wheels are brought to bear constantly on the 
unworked land. The implement is steered by shifting the point of attach- 
meut of the hauling band or rope towards or from the centre line of the 
implement ; this it is preferred to do by attaching the ring or eye which 
receives the hauling band to an endless rope pas-ing round two 
pulleys or drums, one on each side of the implement. The endless rope 
takes several turns round one of these pulleys, and this one has a hand- 
wheel mounted on its aais, by turning which the point of attachment of the 
hauling band or rope may be traversed as required. 

201, F. Rowerts, Maiden Newton, and A, Roverts, Frome, Viuuchurch, 
Dorsetshire, ** Apparatus yor ploughing and cultivating land."—Dated 
25th January, 162 

This invention consists partly in a carrying frame or carriage mounted on 
wheels, the frame being divided into two halves, each half being occupied 
by a movable frame with its set of ploughs, trench ploughs, or other 
implements. At certain points the carriage is provided with toothed racks, 
and at corresponding points in the movable frame mortices are forged 
which slide up and down the toothed racks. By means of an arrangement 
of spindles, pinions, worm wheels, and worms actuated by a crank handle 
an:l the toothed racks, the movable frame with its implements 1s raised or 
lowered, the object being to enable the ploughman to raise one set out of 
its work, and lower the other in at the turnings, and to allow him to 
regulate the depth of their penetration, The movable frame is furnished 
with cross bars and longitudinal beams, which slide on the cross bars for 
the purpose of regulating the width of the furrows. To guide the appa- 
ratus a wheel is fitted or keyed on the vertical stem of the copse that 
carries the travelling wheels, and gearing with this wheel is a worm fixed 
to the end of a short spindle, which is turned by a stecring wheel ; or by 
lengthening the spindle the implement may be steered from the other end. 

At the steering end there are two wheels; the larger one is to run in the 

furrow, the smaller on the land.—Not proceeded with. 


Cass 56,—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, de. 

212, T. J. Rosoruam, Burs'em, and N. Hackney, Hadley, Stafford, “ Puri- 
fying slip glaze, &e."”— Dated 23th January, 1862. 

This invention consists in causing the slip glaze or other potters’ 
materials to pass through a box divided into compartments by partitions, 
in one end of each of which partitions holes or passages are so formed that 
the materials being fed into a compartment at one end of the box may 
pass successively through each of the compartments, and the passages are 
formed at alternate ends of the partitions, so that the materials are caused 
to pass from end to end of each compartment, and the materials pass away 
from the bottom of the last compartment through a pipe in which is a tap 
to regulate the flow of the materials, In each compartment are placed two 
or more horse-shoe electro maguets, and the magnets are placed so that their 
poles alternate, and the magnets in all the compartments are worked from 
one battery, the wires from like poles of the magnets being connected 
together.—Not proceeded with. 

220. A. H. Cuvrcnu, Great Portland-street, London, “* Improvements in the 
mems of preserving stone, brick, alte, wood, cement, &e., From the inju- 
vious action of atmospheric and other influences, also in the application 
of colours to the sursaces of stone, brick, wood, slate, he." —Duted 28th 
January, 1862. 

The patentee claims, First, the exclusive use of a solution of silica in 
water, when preceded or followed by a solution of baryta or strontia in 
water, that is to say, the successive or consecutive employment of such 
solutions as applied to any of the recited purposes of the said invention, 
according to the processes and after the manner described. Secondly, the 
exclusive use of the mixture of a solution of silicate of potash or soda with 
sulphuric, hydrochloric, or other common and suitable acid (and which 
mixture may be regarded as an impure solution of silica), proceeded or 
followed by a solution of baryta or strontia, as applied to any of the 
purposes of the said invention. 
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Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, fc. 


183. J. Cornsrortiu and B. Surtu, Birmingham, “ Machinery for boring or 
drilling gun barrels and tubes and other articles having a cylindrical or 
prismatic figure "—Doted 2th January, 1862. 

This invention cannot be described without reference to the drawings. 
187. J. W. Ginviestone, Birkenhead, “* Projectiles for flre-arms.”—Dated 2th 

January, 1862. 

This invention consists in incasing the rear portion and part of the sides 
of the shot or projectile with a jacket of geod, papier m&ché, or other suit- 
able material. The outside of this casing or j wk et fits the bore of the gun, 
while the inside fits the shot, and provision being made for enabling the 
jacket to detach itself readily from the shot so soon as it leaves the gun. 
In the case of rifled guns the twist that is imparted to the jacket is trans- 
mitted therefrom to the projectile by the means of a square or other suit- 
ably shaped recess in the rear of the jacket being driven over a correspo «ding 
projection on the projectile by the explosion of the charge, the projectile on 
loading being not quite driven home in its jacket.—Not proveeded with, 

192. W. Baker, Downham, Norfolk, “ Improvements in firearms, adapted to 
prevent ther accidental discharge.”—Dated 25th January, 1-62. aa 

For the purposes of this invention the stock is provided with a sliding 
piece, acted on by a spring, with one end adapted to stop the trigger, while 
the other end of the sliding piece projects sufficiently through the butt plate 
to be pressed inwards when the batt is resting against the person holding 
the gun in position for firing. And to prevent the effect of pressure exerted 
upon this sliding piece being to release the trigger, except when the trigger 
is also acted upon for firing at the time of the gun being held in position or 
that purpose, there is a supplemental stop or holder which is released by 
the pressure of the hand while pulling the trigger. The combined stops 
being thus simultaneously operated upon, the trigger becomes free to 
release the hammer. The improvements are also applicable to act on the 
hammer to stop and release it. —Not proceeded with. 

221. C. Cusine, Downham Market, Norjolk, “ Five-arms.”—Dated 28th 
January, 1862. 

In carrying out this invention a projection is fitted by preference on the 
under side of the stock, and behind the trigger guard; this projection is formed 
on a lever or instrument, and is so arranged as to be acted on and pressed 
inwards by the hand when grasping the stock, and there is a catch or bolt 
which prevents the trigger releasing the hammer till such catch or bolt is 
moved away, and this is done by the lever on which the projection is formed 
when it is pressed inwards, In addition, there is another apparatus em- 
ployed which is acted on by pressing the butt end of the fire-arm agatust 
the shoulder ; this arrangement consists of a sliding rod within the stock, 
the outer end of which has a button or enlargement upon it, which extends 
somewhat beyond the heel plate, so that the rod is moved inwards when 
the butt is pressed against the shoulder. The inner end of the rod is ar- 
ranged to act on another catch or stop, which prevents the trigger acting till 
it is moved away, and the two apparatus above explained are so combined 
that the rod of the latter cannot be moved inwards until the projection of 
the former is depressed, the lever on which the projection is mounted also 
locking the rod of the second apparatus,—Not proceeded with, 


Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
193. W. Jou xston, Glasaow, ** Lamps."—Dated 2th January, 1862. 

This invention relates to lamps for illuminating shop windows, halls, 
stations, and other places, and which are of the kind comprising a number 
of gas jets or other lights arranged star fashion, or in a circular or similar 
form, de or around or partly around a central reflecting surface or 
combination of reflecting surfaces, and the invention comprises various 
improvements in forming, constructing, shaping, or arranging the details of 
such Jamps.—Not proceeded with. 

206. S. A. Carpenter, Birmingham, “ Covering or combining strips of steel 
Sor crinoline or crinoline skirts.” —Dated 27th January, 1802, 

This invention consists in covering and combining a series of two or more 
strips or bands of steel for crinoline and crinoline skirts by means of a fabric, 
into which the said strips or bands are woven parallel to one another, the 
said woven fabric also separating the said straps or bands from one another. 


Crass 8.—CHEMICAL,. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 
157. J. H. Rawiins, Hope Paper Mills, near Wrexham, ‘* Machinery used in 
the manufacture of paper.”"—A communication.—Dated 2let January, 
1862. 


This invention consists in applying to a Fourdrinier paper making 
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machine, wherein an endless web of woven wire is used, an apparatus con- 
sisting of a roller and travelling blanket or felt to remove the wet web of 
pulp from the endless web of wire of such machine. By these means the 
web of wet pulp is caused to adhere to the travelling blanket or felt, and 
the two together are pressed between pressing rollers, and then the web 
of pressed ead or paper is separated from the blanket, and passes away to 
be dried, while the travelling blanket returns to the paper making machine, 


158. A. J. Martin, High-street, Bow, “ Inprovements in the treatment of 
Susel oil, and for various applications of the same to useful purposes.” — 
Dated 21st January, 1862. 

The patentee claims, First, the combination and treatment or preparation 
of fusel oil with pitch or other hydro-carbons, as described, for the manu- 
facture of an oil or fluid to be used for illuminating purposes. Secondly, 
treating fusel oil by subjecting it to the action of heated iron and steam, 
as and for the purposes described. 


163. L. MARTIN, Puvis,, “‘ Treatment of mineral oils."—Dated 22nd January, 








2. 

One part of this invention, by which the patentee rectifies and deodorises 
the mineral oils usually called petroleum, herosine, rock oils, or oils the 
products of schistes or coals, peat, asphalte, or wood, consists in the use of 
caustic soda, mixed and agitated with the crude material, to which he sub- 
sequently add# a small quantity of tepid water. He then, by allowing 
these ingredients to subside, subtracts different matters which will be pre- 
cipitated. He distils the oils thus treated, receiving the light oils which 
are the first to come over in a separate vessel, continui:g the distillation of 
the oil remaining in the still at a higher temperature to the latter. He 
afterwards adds a certain proportion of colza oil, or other vegetable or 
animal oils used for lighting purposes, as well as about a third of their 
volume of tepid water containing chloride of sodium. He then agitates the 
ingredients, and washes the oils with water acidulated with sulphuric acid, 
and subsequently in pure water. Supposing the operation to be performed 
on a ton weight of raw material, he first adds to it about eight per cent. in 
weight of caustic soda at 36 deg. Beaume, and agitates the mixture either 
by a current of air, or a mechanical agitator, from about four to six hours; 
he then adds about 1001b. of tepid water, and allows the whole to rest 
upwards of four hours. The precipitate is removed, and the supernatant 
oil is introduced into a still, where he causes it to undergo frictional 
distillation, that is to say, by raising the temperature in the first place to 
about 248 deg. Fah., either by direct firing, or by means of superheated 
steam circulatny through a worm immersed in the oii. He extracts first 
the Eupron, or other such oils, which, after condensation, are received in a 
separate vat, the proportion of Eupron thus extracted varying according to 
the quality of the original oil used, or the nature of the oil to be obtained. 
He then raises the temperature of the oil remaining in the still to from 
437 deg. to 600 deg. Fah., either by means of direct firing or by super- 
heated steam admitted directly into the oil, and distils the remainder, which 
he receives in a vat where he adds colza oil, or cocoa-nut oil, or any other 
animal or vegetable oil fit for lighting purposes. The exact proportion of 
such oil added to the petroleum varies according to the nature of either of 
those oils, and the quantity of burning oil to be manufactured ; it may 
range from 5 to 30 per cent. 

204, W. Situ, Manchester, and C, Tivssen, Boulogne-sur-mer, France, 
** Manufacture of colours for dyeing aud printing.” — Dated 27th January, 
1862. 

This invention consists in the application of an essential or volatile oil or 
liquid produced by a distillation or preparation of oil, fatty, oleaginous, or 
saponaccous matters to the manufacture of colours for dyeing and printing. 
The essential or volatile oil thus produced, when acted upon by certain 
chemical reagents, forms an organic basis, by which the requisite colours 
or shades of colour are produced.—Not proceeded with. 
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CLass 9.—E LECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, Se. 

161. M. Hexny, Fleet-street, London, ** Applying electricity to horology.”"—A 
communication.— Dated 21st January, 1862. 

The patentee claims, First, the mode of regulating clocks by electricity, 
according to which one clock is regulated, or a number of clocks is conse- 
cutively regulated, by so arranging and combining the clocks that they shail 
aiways gain or be too fast till the period for regulating them has come 
round; that when that period has come round they shall stop for a short 
interval to await the regulating current, which will allow them to go on 
again at the exact time, and that the stopping intervals of all the clocks to 
be regulated shall be respectively so arranged that thirty clocks, or as many 
as a single current can regulate at a time, shall have their stopping intervals 
at the same time, so as to be all actuated by the same current, as described. 
Secondly, the application to, or the employment in, clocks of the arrange- 
ment and combination of contact or stopping apparatus described, constitut- 
ing the mode of modifying clocks to adapt them for the method of regula- 
tion described. Thirdly, the mode of regulating clocks by secondary 
regulating clocks or subordinate standard clocks, which are regulated as 
described, and which themselves regulate subordinate groups of clocks by 
consecutive currents acting on the respective groups duly regulated to 
receive them, substantially as described. | Fourthly, the improved mode of 
transmitting electric currents described for the purpose of regulating clocks 
by electricity. 

188. T. Morris and R. Weare, Birininghaa, and E. H. C. Monckton, 
Fineshade, Northampton, * Submarine and other telegraphic emmunica- 
tion." —Dated Ath January, 182 

This invention consists in the application of electric light, however gene- 
rated, to the purpose of producing signals and communicating intelligence. 
The apparatus consists of one or more vacuum tubes or vessels of glass or 
other suitable material, or combination of materials, variously shaped and 
coloured, or not, and prepared by a special proce 
194. C. West, Derby-street, Westminster, “ Improvements in the insulation 

and covrvring of wire, and in the preparation of the materials for insu- 
lating the same."—Dated 2th January, i62 

In carrying out this invention the patentee uses only the very best 
South American rubber, not masticated, but in its native state. He prepares 
the rubber by boiling it in water, with or without any other mixture, or by 
steaming it after it has been cut into ribbons or strips from the bottle or 
block, after boiling or steaming it. He then allows the moisture to evapo- 
rate until the rubber is perfectly dry, and in this state he stores it until 
required for use. Previously, however, to placing the rubber on the wire 
he steeps it in warm water, according to the present usual practice. The 
rubber so prepared will then be open to the action of the solution he pur- 
posed applying to it while placing it round the wire, which solution will 
consist of india-rubber dissolved in benzine, or any of the other solvents of 
india-rubber ; or it will consist of the solvents themselves, either in combi- 
nation or singly. He places a trough over the wire, through which he 
allows the solution to percolate on the wire or on the rubber just as it 
enters the mandril, with a receiving dish underneath to catch such of the 
solution as may fall from the passing wire. After passing through the 
mandril the wire or rubber that is thus saturated with the solution receives 
the rubber to be wound upon it from the reel or bobbin as it revolves round 
it, and the tension at which the rubber is placed round the wire, at each 
revolution of the reel or bobbin, presses the solution through the interstices 
of the overlapping, and thus unites it into one solid tube. 
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CLass 10.—MISCEL LANEOUS, 
Including all Patents not found under the preceding heads. 

154. J. Bare, Birmingham, “ Mochines for corking or stopping the mouths 
of bottles, jars, or any vessels requiring to be st ypped air tic ht.”—Dated 
Zlst January, 1862. 

The principle of this machine consists in securing a vertical metal frame 
to a substantial bed of wood or iron, the said frame having at the top a 
horizontal bearer, in the centre of which is a worm which a screw works, 
and to which motion is given by a weighted lever or fly-wheel hung upon a 
centre ; at the bottom of the screw is attached a movable bearer, and which 
rises and falls with the screw underneath, and to which are affixed the 
plugs which drive the corks or stoppers through gauged sockets (which are 
fixed in another stationary bearer) into the mouths or necks of the bottles, 
jars, or other vessels requiring to be stopped. — Not proceeded with. 

155. H. B. Bastow, Manchester, “ Apparatus jor counting and indicating 
the number of revolutions of shofts or other articles, and for exerting 
power."—A communication.— Dated 2st January, 1862. F 

This invention consists in various arrangements of compound differential 
motions for the purpose of reducing or increasing the speed of any given 
shaft in any given proportion, but, principally, for obtaining a very slow 
motion, and in applying the same, either for the exertion of great power, 
or for counting and indicating the number of revolutions which the shaft 
moving with the greater velocity is making in any given space of time, In 
carrying out this invention the patentee proposes to drive by the shaft 
running with the greater speed, and which he calls the first-motion shaft, 
two concentric wheels, in opposite directions, by means of one or two bevel 
pinions fixed to it, and working into two corresponding bevel wheels, one 
on each side of the first-motion shaft ; or there may be one or two spur 
pinions on the first-motion shaft working into one external and one internal 
spur wheel, or working into two external or two internal spur wheels, one 
of which is made to revolve in the opposite direction by receiving its motion 
through a carriage wheel from the corresponding pinion; or these wheels 
may be driven by right and left-handed worms, or by one or two cranks or 
eccentrics actuating palls, which take into corresponding ratchet wheels, or 
any of the means usually employed to drive by the same shaft, two concen- 

wheels in opposite directions. Each of these two wheels has to be 
firmly connected with another external or internal spur wheel or a bevel 

















wheel, the latter two wheels gearing into a corresponding pinion, or two 
pinions firmly connected together and revolving loosely on a stud, or with 
their stud in some suitable bearing, in the manver of a mechanical arrange- 
ment known as the sun and planet wheels. This pinion or pinions receive 
thus a double motion, namely, a rotary motion round their axis, and a pro- 
gressive motion round a circle whose centre lies within the axis of the con- 
centric wheels above mentioned. This progressive motion they impart to 
their stud, which has to be connected to a central shaft, or a concentric dish 
being furnished with divisions for reading off the proportional speed of the 
first motion shaft, or being connected with some drum or windlass or other 
apparatus for exerting great power. 

156. G. T. BousrieLp, Loughborough Park, Brixton, ‘* Machinery for making 
nails and spikes.”—A communication, — Dated 21st January, 1502. 

This invention relates to a novel arrangement of parts, constituting an 
improved nail making machine, in which two pairs of compressing rollers 
are used for tapering the ends of the metal rods fed into the machine toa 
suitable shape for forming nails or spikes, in combination with a cutter for 
severing such tapered ends from the rods, and a heading die for striking up 
the heads of the nails or spikes while the same are held firmly between 
nipping dies, the object being to effect in a rapid and economical manner 
the conversion of rods or bars of iron or other suitable metal into rails or 
spikes. 

159. R. A. BRoomMAN, Fleet-street, London, “ Improvenents in street and road 
sicceping machines, parts of which are applicable to the separation of 
liquid from solid substances." —A communication. Dated 21st January, 
1862. 

This invention consists, First, in the employment in machines for sweep- 
ing streets and roads of two side brooms for drawing the mud and dirt into 
the path of the chain of brooms by which it is to be raised into a receiver. 
Secondly, in the particular construction and arrangement of the chain for 
carrying the brooms hereinafter described. Thirdly, in the means afforded 
for raising the whole sweeping apparatus off the ground. Fourthly, in the 
method of attaching the sweeping machine to the receiver for collecting the 
materials swept up. Fifthly, in the particular construction of the receiver 
to fit it for separating the heavy from the more liquid material swept up, 
so that the liquid may, in case of need, be used for watering the streets or 
roads. The sweeping machine is supported on wheels mounted on an axle 
carrying a toothed wheel, round which a chain passes to rollers above, and 
between which there is a pinion gearing into the chain, whereby motion is 
communicated to the endless chains carrying the brooms. ‘These latter 
chains are extended in a sloping position round polygonal rollers or drums, 
supported by a fixed frame, one roller or drum being at the top and the 
other at the bottom of the machine ; the upper roller is mounted on the 
same shaft as that carrying the pinion. A passage by which the mud or 
other material is guided to the upper part of the machine is maintained 
parallel with the chain, whatever position the latter may assume. The 
brooms at the side of the machine are placed obliquely to guide the mud 
into the path to be traversed by the chain of brooms; they are jointed to 
rods free to slide in a guide fitted to the frame, and have their height from 
the ground regulated, as well as that of the chain of brooms, in the follow- 
ing manner:—A lever, free to move about a fixed point, the position of 
which is maintained by means of a rack formed on its underside, is connected 
at one end to forked levers which are themselves attached to the drums, 
and a chain connects it with the brooms ; by depressing the outer end of the 
lever, the drums and brooms are raised from the ground, and vice versa. 
There is a clutch on the wheel axle for stopping the motion of the brushes ; 
it is provided with tongues or catches taking into corresponding apertures 
on the nave of the wheel, and springs keep the tongues on the clutch in the 
apertures in the nave while the wheel is advancing ; but when its motion 
is reversed, the springs yield, and the clutch becomes disengaged from the 
wheel. The sweeping machine is connected by shafts to the receiver, the 
ends of the shafts being united by a cross bar or frame, which is hooked or 
otherwise secured to the receiver. This receiver is divided by an inclined 
partition into two parts, into the upper one of which the whole of the mud 
and other material brought ap by the brushes falls, There is an opening 
at the extreme end of the receiver by which the liquid portion contained in 
the upper part flows into the lower. There are apertures in the upper 
part to draw off the solid parts, and orifices in the lower part for the out- 
flow of the liquid parts, 

165. F. W. Genisn, East-road, City-road, London, “ Printing presses.” —Dated 
22ad January, 1s. 

For the purposes of this invention the reciprocating bed or table on which 
the formof type'is placed is caused to receive its motion from a rotatory axis 
or driving shaft, on which there is a crank which carries a pinion on the 
crank pin; the pinion rotates freely on the crank pin, and the teeth of the 
pinion gear with the teeth of a fixed wheel, which, by preference, is formed 
with internal teeth, and provision is made for the reciprocating bed or table 
which carries the type coming to rest at the time the impression is taken, 
notwithstanding the driving shaft continues its rotatory motion ; and in place 
of the platten rising and falling to give the impression, as is generally the 
case in flat or platten printing presses, the table with the type is lifted 
against a fixed stationary platten by means of cams, The press may be 
arranged to be worked by manual or other power. 

166. EF. Pack, Queen-strect, Cheapside, London, “ Improv ments in laths sor 
Veneti nv blinds, in painting such laths, and ia raising aud lowering 
Venetian blinds."—Dated 22nd January, 1862. 

The patentee claims, First, the manufacture of laths for Venetian blinds by 
means of a slicing knife, as described. Secondly, the construction of laths 
for Venetian blinds by glueing or cementing together two or more leaves or 
thicknesses of wood sliced or cut out of the plank, as described, Thirdly, paint- 
ing the laths for Venetian blinds by means of a roller or rollers in manner 
described. Fourthly, raising and Jowering Venetian blinds by means of a 

























roller fitted with aferrule in which is inserted a divided spring plug, sub- | 


stantially in manner described. 
1s. 'f. ond J. Lirrie, Alston, Cumberland, “ Apparatus for cooling coffee 
berries.” —Dated 22nd Jinuary, 1862. 

This apparatus consists of a box, case, or other suitable receptacle in 
Which is disposed a cylinder of wire-work, or other reticulated material, 
mounted on a horizontal axie, om which it rotates, and its diameter occupies 
for the most part the depth of the box, and its length the entire width 
thereof. The box is furnished with a suitable lid for access to the cylinder, 
and the cylinder has a longitudinal slide, opening, or lid at which to 
intreduce coffee, and to empty it out of the cylinder; at the one end of the 
box is disposed a fan blowing machine, which introduces a blast of cold air, 
while the other end of the box may be of wire-work, or otherwise open for 
the escape of the air, The cylinder has projecting ledges in the interior, 
so that during its rotation the coffee is continually being raised by the 
ledges, and allowed to fall after attaining a certain height. The cylinder is 
rotated by a winch handle or otherwise on its axis ; this again gives motion 
by toothed gear to an intermediate stud wheel, from which a band imparts 
a multiplied motion to the fan. A drawer is disposed at the lower part of 
the box into which the coffee is emptied from the eylinder when ccoled ; it 
is conducted into the drawer by inclined shoots; magnetic bars may be 
placed aloug their edges for the attraction of nails and their separation from 
the coffee.— Not proceeded with. 

169. J. Hinks aad A. Dixon, Birmingham, “ A new apparatus for 
and drying boots, shoes, §c."—Dated 23rd Janwtry, 1862. 

This invention consists of a suitable frame made either of wood, iron, zine, 
brass, wire, wicker, or basket work, so constructed that the boots, shoes, 
or slippers resting upon the body of the said frame shall expose their uppers 
or soles at a proper angle to the action of the fire, and the boots, shoes, or 
slippers are held or retained on the said frame by the means of a bow, rod, 
tube, or wire attached to the said frame, but at such a distance above the 
body of the frame as to permit the foot part of boots, shoes, or slippers to 
pass between the said bow, rod, tube or wire, and the body of the frame; 
and the said bow, rod, tube, or wire, may or may not be fitted wit 
spiral or other springs, so as to expand or contract as may be required for 
different sizes of boots, shoes, or slippers. —Not proceeded with. 

170. J. A. Mays, Reyent-squire, London, ** Envelopes.” —Dated 23rd January, 
ist 

In order to prevent the tongues or flaps of envelopes from adhering to 
their enclosures or contents, the inventor proposes to apply the cementing 
or adhesive material to the upper surface of the edges of the tongues or 
flaps, instead of to the under surface thereof, as in those at present in use, 
and to fasten the envelope by tucking the tongues or flaps (with tre 
adhesive or cementing material applied thereto as described) under the 
other parts of the envelopes, by which arrangement the adhesive or cement- 
ing matter is prevented from coming in contact with the enclosures or 
contents of the envelopes. With the view to making envelopes capable of 
being more expeditiously opened, and also to preventing them from being 
tampered with, without detection, he proposes to make at a short distance 
from any of the sides thereof, a line or lines, or a row or rows, of perfora- 
tions therein, or to make a crease or fold, or creases or folds therein, so 
that, when it is desired to open the envelope, the portion or portions 
thereof beyond the said perforations or creases may be easily torn off and 
detached from the body of the envelope.— Not proceeded with. 

171. J. Tomutnson, Liverpool, ** Washing machines."—Dated 23rd January, 
is62, 

A machine, constructed according to this invention, consists of a suitably 
shaped water-tight vessel, containing two discs of wood, or other suitable 
material, mounted parallel to each other on independent axles or rocking 
shafts, which are attached by connecting rods to a double cranked driving 
shaft mounted parallel to the two rocking shafts. The discs have formed 
on or fitted to their inner faces brushes or strips of vulcanised india-rubber, 
or other suitable elastic material, springing therefrom at a right angle, or 
nearer so, to the inner faces thereof, or brushes and the elastic slips may be 
used in combination on one or both discs. The cranks or levers on the 
rocking shafts are constructed with rather more than twice the throw of 
the cranks on the revolving driving shaft, which cranks, being formed in 
opposite directions, impart to the discs reciprocating motion in opposite 
directions, thereby producing a rubbing action on the clothes or other 
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materials to be washed when placed between the discs, they being sur- 

rounded with water containing soap or other detergent.—Not proceeded 

with, 

184. W. CLARK, Chancery-lane, London, ‘* Manufacture of artificial flowers, 
leaves, and Jruit.”"—A communication.—Dated 24th January, 1862. 

The patentee claims, First, the manufacture of fruit and flowers of two 
tissues of a suitable nature, between which is interposed a thickness of 
flexible, light, elastic, plastic, and resistant materials, the whole being 
suitably shaped and goffered. and afterwards dipped in fatty matters to 
give them a transparent appearance. Secondly, the use of a flexible and 
transparent matter, such as violin strings, for mounting flowers, fruit, &c., 
instead of the metallic wire in ordinary use. 

73. F. W. Werner, Mannheim, Baden, “Apparatus for destroying vermin.” 

—D ited 23rd January, 1862. 

This invention consists of a lower part or case of circular, oval, or other 
form, either furnished with feet and open at the bottom, or having perfora- 
tions or openings around or in the bottom for the admission of air, or 
having both. For the purpose of removing the apparatus, and carrying it 
about, a wooden handle may be made to project therefrom. Upon this 
stand is mounted a kettle-like or teapot-like vessel, having, instead of a 
movable lid, a screw plug for the purpose of filling it with water or other 
fluid. Close to the top part of this vessel is a nozzle-piece or opening, into 
which a jet piece of a suitable shape is to be screwed. A lamp for the burn- 
ing of spirits, oil, or other suitable liquid is placed below the bottom of the 
upper vessel, and lighted when ready for use. The upper vessel being par- 
tially filled with water, or with any other vaporisable liquid, the steam or 
vapour generated within the vessel is projected through the tapered nozzle 
or jet pipe with considerable force against the object or articles in which the 
vermin are secreted, or upon which they are. The apparatus being small 
is easily carried about. By this means not only the living vermin are de- 
stroyed, but also the eggs or ovum of such vermin, thus preventing the 
further propagation of the species in such article or object.—Not proceeded 
with 
176. G. Rooers, Staines, Middlesex, “ Letting off water or other liquids from 

butts, vessels, or cisterns.” — Dated 25rd January, 1862 

This invention consists in substituting for the ordinary spigot and faucet 
tap, or other tap used to let eff liquids from butts or other vessels an 
cisterns, a pipe or duct inserted into the body of the same, angled so thatan 
ordinary short spind!e drop valve may be adapted to the same within the 
said butts or other vessels and cisterns, and thus by being within the butt, 
vessel, or cistern, and at the furthermost or angle portion of the letting off 
duct or tap, shall insure the whole of the same being kept empty, except 
during the action of actually letting off the liquid, thus avoiding the inju- 
rious effects of frost, and insvring a greater facility of action. To actuate 
the valves it will be necessary to have a wire, cord, or chain attached to a 
lever arranged at the top or other suitable part of the butt or other vessel 
or cistern, To prevent leaves or other extraneous matters choking the 
valve the inventor places a strainer over the same. To avoid the arrange- 
ments being shifted he has a flange plate, or he solders round the pipe where 
it passes through the butt, vessel, or cistern.—Not proceeded with. 

179. H. Yates, Cecil-street, Strand, London, ** Machinery for bending, 
repairing, or renewing defective or damaged parts of iron rails.” —Dated 
23rd January, 1862. 

This invention is carried out as follows :—On a suitable bed, frame, table, 
or block two dies, shaped according to the form of rail or bar to be operated 
on, are arranged, both being movable, or one being fixed and the other 
movable. These dies or jaws are for the purpose of gripping or retaining 
the damaged or defective portions of the rail or bar while in a highly heated 
state, and reducing it by pressure to its original and natural form, as well as 
for holding any other portion of the rail or bar while the process of welding 
is carried on, with a view to renew any part of the surface.—Not proceeded 
with. 

180, J. G. Service, Glasgow, “‘ Apparatus for cutting and scoring paste- 
board, dc.” — Dated 23rd January, 1862. 

This invention relates to the arrangement and construction of machinery 
adapted for cutting pasteboard to any required form, and for scoring or 
partially cutting through certain parts to admit of the pasteboard being 
readily bent up to form—for example, a box. | Under one modification the 
machine consists of a pair of open end standards, in which are arranged the 
bearings of a pair of rollers. Motion is communicated to the lower roller 
either by hand or power, and this roller carries to and fro a table to which a 
reciprocating traverse is imparted. In this table are fitted the knives for 
cutting the pasteboard to the required figure; these knives are made 
adjustable as regards height by means of screws contained within the body 
of the table, so that the knives may be adjusted either for cutting or scoring. 
—WNot proceeded with. 

185. J. Loneauurst, Ticehurst, Susser, ‘ Chains and chain cables."—Dated 
21th January, 1s62. 

This invention cannot be described without reference to the drawings. 
189. C. G. Hau, Regent-street, London, ** Boots, shoes, and leggings." —Dated 

24th January, ls62. 

The patentee claims the manufacture of boots, shoes, or leggings, or 
parts thereof, of horsehair, goats’ hair, human or other suitable hair, with 
which may be mixed silk, wool, cotton, flax, or other suitable animal or 
vegetable textile or fibrous material. 

195. J. C. F. Movain, Paris, ‘‘ Barcelonnetts or cradles for children or dolls. 
—Dated 25th January, 1862. 

According to this invention nothing is changed of the ordinary form of 
cradles, whether made of wood, iron, or any other material, only the top of 
the basket is fixed with iron or wooden plates to the bottom, to give it 
greater solidity than those with nets. The basket is suspended by the 
middie from posts underneath the cradle, or by the top, upon steel plates, 
or by knobs which screw according to pleasure. To this cradle a movement 
of clock is adapted similar te a roasting jack, but modified and disposed to 
the use of the cradle. 

199. J. Wricut, Rochester, “ Constructing works below water.”—Dated 25th 
January, 13 

This invention is applicable when working under water by the aid of cylin- 
ders or coffers open at the bottom, where the water is kept out by the means 
of air under pressure. And the invention consists in forming continuous 
foundations for sea and river walls, or like structures under the water, by 
the use of such cylinders or coffers, in the place of constructing coffer dams. 
200. F. J. L. Levort, Buthey, Belgium, ** Safety lock.”—Datet 25th January, 

1sb2. 

This invention consists in adapting the well-known letter lock, or two 
or more of such locks, to the side of a safe, forexample. The said locks are 
intended by notch.d wheels to hold certain rods or levers unmovable when 
the safe is jocked, and also by means thereof, and by an invisible sliding 
panel connected therewith, to cover the keyhole of the lock of the safe, so 
that unless a person knows how to set the letter lock to open same, he can- 
not uncover the keyhole of the lock of the safe. To render the uncovering 
more diflicult it is proposed for the action of the letter lock to release an 
ornamentattached to the safe, for example, one of a series of dentals, such as 
are used in architecture, that particular one being known to the proprietor 
of the safe ; he pushes it one side, and by so doing enables the sliding panel 
which covers the keyhole of the lock of the safe to be moved, and thereby 
uncover the said keyhole. A reverse movement of the several parts places 
them in their original locked position. 

202. J. Brown and J. Davesxrort, Bolton, ‘ Lubricating apparatus.”— 
Dated 25th January, 1862. 

This invention consists ofa lubricator having two throughfares open to 
the steam, with a direct communication through the tap or plug, which 
tap or plug may be placed in a horizontal or vertical direction. 
2u3. A, SAMUELSON, Cornhill, London, “ Hydraulic presses.”"—Dated 25th 

January, 1802. 

This invention relates to a peculiar combination and arrangement of 
pumping apparatus for hydrostatic presses, whereby the patentee is enabled 
to work one double press by the aid of four pumps, producing a regular 
and intermittent action upon the rams of the presses operated upon, «nd 
thereby gaining a considerable saving of time and labour in such process. 
In carrying out the invention he uscs two pairs of pumps, eaci pair con- 
sisting of a large and asmall pump. One of such pairs of pumps is situate 
at one end, and the other pair at the opposite end of a cistern containing 
liquid for supplying the pumps, each pair being piaced at opposite sides of 
the fulcrum of a lever which imparts motion to the plungers of such 
pumps, the plungers in each pair of pumps being connected to one cross- 
head, which is itself connected by a double link to the vibrating lever. 
Toe large pump on one side of the fulcrum is connected to the small pamp 
on the upposite side thereof by pipes communicating with one single stop, 
and this step is in direct communication with one half of the double press, 
the other half of the press being in similar communication with the corre- 
sponding stop of the other large and small pumps, each single press having its 
own large and small pump andsingle stop. For convenience of arrangement 
he prefers to place all the four pumps in one parallel tu the centre line of the 
vibrating lever, and in the same vertical plane therewith. Although he 
prefers to use the lever motion, he does not confine himself thereto, as it is 
obvious that the necessary alternating motion may be given to the plungers 
of the pumps by means of cranks, eccentrics, or other mechanical, con- 
trivances, 
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207. R. MARTINDALE, Handsworth, “ Globes and glasses to be used with hydro- 
carbon lamps.”—Dated 27th January, 1862. 

The object of this invention is to avoid the evils arising from the use of 
the ordinary chimneys in this description of lamp. The patentee makes 
the globes in any of the following forms :—He takes a globe of the common 
moon shape, or any other suitable shape, and suspends inside it from the 
top a glass perdifume, or bell-mouthed tube, or this perdifume may be 
formed in one piece with the globe. The upper part of this perdifume may, 
if preferred, be prolonged upwards through the collar by which it hangs in 
the globe, appearing like a short chimney above the globe. Another form of 
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globe which will also answer well is made by shaping the globe intoa flattened 
spheroid, and forming a neck rising out of the top of the globe, so that the 
glass presents the appearence ofa peculiarly shaped bottle. Or he can employ 
a globe of an extended tulip shape. Or he can forma short chimney 
separate from the globe, which chimney is made with a base or collar by 
which it rests upon the top of a globe. Orhe can use a chimney worked 
out intoa bell shape at the bottom, so that it is supported by the gallery of 
the lamp instead of in the ordinary chimney holder. By any of these ar- 
rangements the breakages arising from the chimney being fixed at the base 
to near to the flame will be avoided. 


208. C. W. Harrison, Lorrimore-roid, Walworth, Surrey, “ Printing, stamp- 
ing, embossing, perforating, Sc.” —Dated 27th January, 1862. 

This invention relates to improvements upon or substitutes for the ordi- 
nary printing press, and stamping, beating, embossing, and perforating 
machines. In it the operating pressure or percussive force is obtained 
by the adoption of electro-magnetic action, so as to secure an important 
saving in the labour and time ordinarily required in working such machines. 


209. W. ORR, Greenock, “* Apparatus for the manufacture of sugar.”—Dated 
27th January, 1862. 

This invention relates to the arrangement and construction of the appa- 
ratus used in the manufacture of sugar for melting the sugar, which opera- 
tion is technically known as “ blowing up.” This portion of the apparatus 
consists of an open vessel, by preference of a rectangular or circular figure, 
about twelve feet by five, anu four feet deep. This rectangular vessel is 
made with curved or sloping ends extending to the bottom, which gives 
to it a boat like figure in its longitudinal section. The vessel or blow up is 
constructed with the usual double casing for heating it by steam, or by pre- 
ference with a heating pipe inside ; it is also provided with steam pipes for 
conveying the steam into the open vessel if required. One of these steam 
pipes is so arranged to convey the steam to the lower part of the blow up 
to adapt it to the heating of a comparatively small quantity of fluid, while 
the other pipe opens into the blow up at the upper part. Extending across 
the blow up is a horizontal shaft carrying a fast and loose pulley, which is 
driven from contiguous motive power. This shaft has fitted to it a wheel 
with floats, similar to an ordinary paddle wheel ; these floats are arranged 
to shift up and down, so that they may be adjusted to the depth of the 
liquor in the blow up. Each float board of the wheel is provided with a 
series of adjustable knives or cutters, which are fastened by the means of 
screws to the floats. As the wheel rotates, the knives divide the lumps 
of sugar in the liquor, while the float boards put the whole of the fluid into 
rapid motion by impelling it towards one end of the blow up, from whence 
it passes down and along the bottom of the vessels, ascending at the other 
end. In this way a continuous rotary current is kept up, and any deposi- 
tion of the sugar in the blow up is prevented. 





211. W. W. WARREN, Gravesend, ‘* Preventing the desecration of the dead for 
sanitary purposes, and provuding a cheap and inexpensive node of inter- 
ment.” —Dated 27th January, 1862. 

This invention consists in a new application of certain incorporated and 
adhesive substances to be used either with or without iron or tiles, for the 
purpose of covering coffins, sarcophagi, or other modes of interment, by 
filling in wholly or partially graves or vaults in which the bodies of diseased 
persons are entombed, by means of a combination of certain materials,jin 
certain proportions, composed of cement, lime, asphaltum, or any other 
setting or binding mineral cement, in conjunction with ballast, gravel, 
burnt clay, or other siliceous matter, incorporated in such manner and pro- 
portions as not to destroy their adhesive setting or binding properties. —Not 
proceeded with. 








213. J List, Carisbroke, Isle of Wight, ‘* Means and instruments for obtaining 
distances and heights and distances between distant objects without computa- 
tion.” —Dated 28th January, 1862. 

This invention consists of an instrument made of wood and brass, with 
hinges to fold into a suitable size for carrying in the pocket when in use ; it 
is opened out in the form of a square, and is provided with two small fore- 
sights and a back-sight hinged to a movable slide; a stand with a socket 
connects it to a rifle when piled, or to a common tripod for taking the 
quantity of an angle. A line of tangent divisions is marked on the sliding 
part, and also above it on the fixed part ; on the other or lower part there 
are proportional divisions, with numbers to indicate at sight the distance of 
an object. A table of figures is also given to indicate the height or 
distance between two objects at a distance, according to the number of 
degrees and minutes subtended in the observation; an extended scale is 
also provided to show more accurately the long distances.—Not proceeded 
with, 


ployment of the kaleidoscope.” —Dated 28th January 1862. 
This mvention consists, First, of an object box, whichis an open one, 
allowing the objects to be changed or arranged by the fingers or otherwise, 
and may be turned at pleasure to or from the light, and may have a reflect- 
ing back ground of any colour or of any variety of colours. A shade slide 
may be passed across the opening of the box in any direction to vary the 
light and shade upon the images. Between the retlecting tube, which may 
be of the ordinary kaleidescope form, and the object box perforated slides 
of pasteboard, or any other suitable material, may be made to carry lac 
other tissues or fabrics with them, or may be filled with coloured ¢ 
other transparent substances, and made to pass backwards or forws 
wherewith to vary the images. The object box may be square, or of any 
other convenient form, but the patentee prefers it should be of such a form 
as that represented in the drawings. The objects employed to produce the 
images may consist of coloured paper, tinsel, lace, silk, or other fabrics, 
leaves, flowers, shells, minerals, or any other material which fancy may 
dictate. These substances may be arranged in any variety or quantity, 
and moved about by the fingers or otherwise according to pleasure. 


214. H. H. Trerrass, Barnsbury Park, London, ‘Construction, use, and em- 
) 





215. S. and T. Smiru, Nottingham, “ Manufacture of cord and twine from 
mill spun yarn.” —Dated 28th January, 1862. 

This invention consists in the making up or manufacturing of cord and 
twine from mill spun yarns. These yarns the inventors top up, as it is 
called, by the fore and after turn in the single threads, by which means 
they produce a more uniform and superior article, and at less cost.—.NVot 
proceeded with, 





217. J. Hunt, Birmingham, “ Gas and other chandeliers.” —Dated 28th Janu- 
ary, 1862. 
In making a chandelier according to this invention the patentee takes a 
series of square or angular tubes, and bends them into such forms that, 
when they are symmetrically arranged about a common axis, they form a 
skeleton or framing of the general figure which it is intended the finished 
chandelier shall have. The tubes are fixed together by screwing or 
brazing, or otherwise, and the chandelier is finished by the addition of 
such ornamented or other parts as the particular design of the chandelier 
may require. 


- 
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COMPLETE SPECIFICATION. 


1505. E. J. Briwe.L, Temple, London, “ Improvements in the manufacture of 
substances artyicially coloure!, veined, or mottled, like marbles or other 
substances." — Dated 17th May, 1862. 

In carrying out this invention the patentee employs in the production of 
the artificial substances made according to this invention, and which he calls 
maretzo, well known materials, such as cements, and other similar materials ; 
by preference a cement or material that will form a hard compact substance, 
and afford a smooth surface capable of receiving a polish may be employed. 
He uses in treating and colouring the cements or other similar materials 
employed, a new process which produces results which have never previously 
been obtained. According to the colours of the veins or figures required to 
be imparted to the artificial substance, corresponding colours are mixed 
with the requisite amount of liquid in flat trays made shallow, in which are 
spread fibres of floss silk or silk waste, or other fibrous materials (preferring 
silk), which will readily absorb the colouring matters, and readily import the 
same to the substances treated as hereinafter described. The silk or other 
suitable material is fixed in the form of the veining or figure required by 
means of light frames of various sizes made of wood or wire, or the material 
may be also used at times without such frames. The silk is well saturated 
m the before-named trays of colour, and is then spread open with suitable 
instruments, and itis afterwards carefully taken up and laid, with or with: 
-"ta frame, upon a piece of glass either flat or curved, as may be required, 
»¢ upon some other smooth or polished surface made of suitable form, such 
4s metal or plaster. When it is required to give a varied appearance to the 
substance, patches of suitablk coloured cement are laid upon the glass; a 
layer of suitable coloured or tinted cement is then superadded. The 
cement is carefully spread, so as to be about one-eighth of an inch thick, 
and, after being allowed to remain a sufficient time to allow the saturated 
silk to part with its colour or colours, the silk fibres are removed either by 
raising the frames, or by using suitable instruments. The glass or other 
smooth surface isthen shaken or agitated, so as to blend or harmonise the 
colours, and a light coat of dry cement is sifted on for the purpose of extract- 
ing the superfluous water, and is afterwards gently removed by a plasterer’s 
trowel. The matcrial so prepared is then smoothed or trowelled all over, 
soas to forma slab or other required form. To consolidate and strengthen 
the slab he employs a backing of canvas, or other suitable fabric, which he 
applies to the slab. Theslab or other form of artificial substance is then 
made up to the required thickness by adding a layer of cement, which may 
be coarser than, but should be of the same kind as, that which has been 
used for the face ; it then remains upon the glass or other material until it 
sets, and can be removed from the surface. When it is removed from the 
glass or other material, it is rubbed down with stopping and polishing 
stones, and allowed to dry ; it is then ready for enamelling and polishing by 
the process usual adopted by enamellers or for polishing by hand. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Coxtrxvep Quretupe IN THE Iron Trave: Good Demand for Sheets 
Jor Roofing : Prospects in Relation to the Continental Demand—Pxo- 
cress OF Great Britain anp Sovurm Srarrorvsuire in Iron 
Maxine: Gratifying and Enthusiastic Entertainment of an Em- 
ployer: Earl Dudley's lron in the Exhibition—Via lroxn Trave— 
Coat Trape—Cotuerry Proprietors Fivep ror INrKinging THE 
Mines’ Inspection Act—GeENERAL Manvuracturing AND HARDWARE 
Traves: Zrades and Localities Specified: The Willenhall Trades 
and Steevens's Tarif—Tne Strike iy THE Hottow Ware Trape— 
ConrripuTions TOWARDS LANCASHIRE Operatives—THe Revier OF 
THE SUFFERERS BY THE LAST EXpLosion IN BieMInGHamM. 

Tue iron trade of South Staffordshire is without much alteration 

upon its condition last week. There is reason to conclude that 

there will not be much cause for complaint throughout this quarter. 

The sheet and plate branches are still in a good condition; and 

although, much to their gratification, some houses are not now so 

much pressed by their customers forthe delivery of the iron ordered, 
yet they continue to have as much todo as they can accomplish with 
all their sheet and plate mills in nearly full operation. Some valu- 
able orders are in the market for sheets, especially for roofing pur- 
poses, in which at this season there has, in the past few years, been 
experienced a very large demand from certain of the leading home 
houses; and that demand is growing, year by year, ina marked 
degree. During the summer the masonry and brickwork is usually 
got on with, and the specifications for the roofing, being kept 
back till the last moment, before the setting iv of the autumn 
with its copious rainfall. The American demand is not yet 
forthcoming, nor is the political news of a character which en- 
courages makers to expect that recent promises will be speedily 
realised. India is still “ good” for a considerable quantity of iron; 
but the demand for railway purposes is not so good as it was ex- 
pected to be at this time. In that direction the prospects are encou- 
raging. It is not so, however, in regard to the continent of Europe, 
the news from Italy being looked upon as presaging a state of 
things which, in the event of their occurrence, cannot but put an 
entire stop to all demand for iron from those extensive markets. 
Happily the harvest prospects are such as to be most cheering, and 
every day fresh uses are being found for iron. At the same time 
the repute of England, as the great iron-producing and iron-mani- 
pulating country, extends, the vigorous efforts of our continental 
rivals to the contrary notwithstanding. South Staffordshire, not- 
withstanding that she has not hitherto embarked in the mammoth 
sizes, yet is doing her part towards maintaining our superiority, as 
well in the forging as in the casting departments. As hinted 
below, malleable iron castings, in almost every imaginable shape, 
are being turned out here; and considering how small is the 
number of the exhibitors of iron from this district in the Exhibition, 
the honours won are more than creditable. The success of the 

Round Oak Works in the Great International competition was 

celebrated in an enthusiastic and characteristic manner last Monday. 

On that day Mr. Richard Smith, the Earl of Dudley’s agent, was 

entertained by letween 500 and 600 of the workpeople at those 

works at dinner on the establishment, which was decked throughout 
in holiday attire for the occasion. On the arrival of the guest at 
the entrance to the works, he was conducted amidst vociferous 
cheering between a double row of the workpeople, and headed 
by brass band, preceded by two youths on gaily caparisoned 
horses to the dining room. Mr. Smith, in his capacity of the agent 
of the Earl of Dudley, has, for a long series of years, been actively 
engaged in the formation and carrying out of various plans, the 
objects of which were to facilitate the better working and develop- 
ment of the rich mineral treasures on his lordship’s extensive 
estates. The works of Lord Dudley are, as may be imagined, pro- 
vided with every facility for their efficient conduct, and, as in most 
such cases, the workmen are as contented and intelligent a set of 
men as are to be found in the whole district. Ax illustration of the 
success of Mr. Smith’s recent efforts in the finished trade on his lord- 
ship's behalf was thus given at the dinner by the proposer of the 
toast of the evening—* The samples of iron, after being placed in 
the Exhibition building, were inspected by nineteen jurors, and 
there was no favouritism with these men, for, with the exception of 
five of them, all the rest were foreiguers—and, on their commencing 
their inspection of the iron department, they said, “ Let us take the 

Round Oak Cabinet first; that seems to be the most attractive in the 

Exhibition.” ‘They did so, and, after spending some two or three 

hours in examining it, they left it, remarking, “ We must pay a 

second visit to this.” They did so, and that great man, Sir Robert 

Murchison, said “ The Round Oak Cabinet has maintained the 

reputation of the South Staffordshire district,” and a medal was 

awarded to Mr. Smith “for a fine collection of iron of good 
quality.” The pains taken to acquire this commendation 
were thus described by the same speaker:— “Not one of 
them could imagine the vast amount of time—the days, the 
hours, and the weeks of unwearied, unceasing attention which 

Mr. Smith paid to the getting upof these samples. There were 

also the hours he devoted travelling backwards and forwards to 

London and in visiting the Exhibition building, for he was not the 

man to content himself with simply giving out instructions, and then 

leaving them to be carried out by others; he was not only his 
own architect, but he personally superiutended every little detail 
until the whole was carried out and finished to his satisfaction.” 

Mr. Smith, in responding, concluded by reminding his hearers that 

during a long life he had always aimed at doing all things well, and 

expressed a hope that they, with himself, might live and die merit- 
ing the appellation of “ good and faithful servants.” Mr. Thomas 

Rose, of the Millfield Works, near Wolverhampton, was present, and 

referred to the puddled bars of which the specimens were produced 

having been supplied by him on Karl Dudley’s account. 

Nothing is yet doing in pig iron in this district. 

The coal trade in the domestic department has experienced an 
improvement in the past week, consequent upon the demand from 
the purely agricultural districts, consequent upon the demand made 
by the farmers during the period which intervenes between the 
periods of the hay and corn harvests, when their teams and labourers 
can be better spared for the getting in of stocks than at a later part 
of the year. Owing to many of the brick yards of the district being 
in full operation there is a great demand for fine slack; and for 
lumps the works in the district are keeping up the demand of the 
past few weeks. 

Two ironmaking and colliery firms were fined by the Wolver- 
hampton Stipendiary on Wednesday, for an infringement of that 
clause of the Mines’ Inspection Act which has reference to the giving 
of notice of accidents in pits, whether having a fatal termination or 
not. Inthe one case Messrs. Aston and Shaw, of the Cockshut 
Colliery, Wolverhampton, sent notice of an accident, which resulted 
in the death of one of their men, to the Home Secretary, but not to 
the inspector for the district; and they were fined £5 and costs. 
In the other case, Messrs. Grazebrook and Aston, who have a 
colliery between Wolverhampton and Dudley, did not report an ex- 
plosion of fire-damp in one of their pits—which cccasioned injuries 
to one man, from which he died some days afterwards—until the 
inquest was held upon his body. The explanation afforded on their 
behalf by their solicitor was, that it was their opinion—as it was 
also the opinion of other colliery proprietors in the district—that 
it was unnecessary for notice to be given in regard to other than 
serious accidents ; and the one in question was reported to them as 
not of that class. Such a defence could not, manifestly, hold water,” 
and the fine of £10 and costs was imposed, the Bench, at the same 
time, admitting that on the part of neither of the defendants was 
there any attempt at concealment. 

The general manufacturing trades, though certainly not in a 
prosperous condition, and decidedly in other than a satisfactory 
condition, yet continues in that state in which there is employment 








afforded for the larger number of operatives—nearly full time. 





Nearly all the manufacturers, merchants, and factors, report that 
there is nothing like the usual amount of trade doing; that the 
orders coming in are very much less valuable than it was cus- 
tomary for them to be a few years ago. Manufacturers, instead of 
having a month’s orders before hand, are not in a position this year 
to keep their works more than steadily going; and at some of the 
smaller works the men are not on at full time. In none of the 
leading trades has any change taken place in the past few weeks, 
The tin-plate workers employed on the cheaper class of goods keep 
tolerably well employed, while those engaged on the better de- 
scription of work, and the japanners, are very short of orders, as 
they have been all the year. There is not much doing in the rail- 
way fitting trades; but at the iron-foundries, where light castings, 
especially of malleable iron, are got out, there is a tolerably brisk 
demand. The cut-nail trade has been tolerably well off recently, 
but the demand is now subsiding. The competition in this, and 
also the forged branch of the nail trade, is, however, keeping 
prices down to a very low level; and the operatives in the latter 
branch are barely existing, notwithstanding the long hours that, as 
a rule, they all—men, women, and children~labour during the 
days that they are at work. Even at the current rates, however, 
operatives are very pressing for orders at almost every warehouse, 
The heavy chain and the anvil trades are still without ani- 
mation in the same localities. The weather being, however, 
so favourable to out-door occupations, there is at present 
no great complaining on the part of the workpeople. Telative 
to the trades of Willenhall and the surrounding townships the 
following is a correct and comprehensive report. The Ist of 
August has been felt there, as elsewhere throughout this district, 
where so many goods are manufactured for the American market. 
The padlock and curry-comb branches, which for some five or six 
weeks prior to that time were expericncing considerable briskness, 
were suddenly checked at the close of last week, the orders having, 
for the most part, been cleared out by the end of last week, in order 
that the goods might be exempted from the additional impost by 
being ov board for shipment before Steevens's Tariff Bill took effect. 
It is not anticipated, however, that the results of this increased 
restriction on imports into America will be so serious to manu- 
facvurers of the Willenhall district as to many others, the extra duty 
on the goods manufactured there, to the largest extent, amounting to 
little more than five per cent. ‘There is scarcely any change in the 
demand for rim, dead, mortice, and the general descriptions of 
middle-class door locks. any alteration has taken place 
it has occasioned a slight improvement, for these branches are 
not materially affected by the American difficulty. The orders 
that are now arriving are chiefly from Australia, India, 
and the Cape. The demand from Germany, chiefly for articles of 
an ornamental description, continues moderately brisk, and the 
same may be said of the articles made almost exclusively for the South 
American market. ‘The key stampers are busy, as they have for 
some time been, with export orders, and are sil working full time. 
In those parts of the district where cupboard and chest locks are 
chiefly made there are some complaints of slackness, but, on the 
whole, trade is tolerably good there. This being usually a dull 
season of the year for the home trade, there is but little doing 
among the factors. Many of the travellers have not resumed their 
journeys since their return home in Midsummer, So far as the lock 
trade is concerned little demand is expected for home consumption, 
the cotton famine, coupled with the universal depression, checking 
building speculations in dwelling- houses. 

The hollow-ware moulders and turners who have been on strike 
some sixteen weeks still remain out, and the resistance on the part 
of the men is as vigorous as ever. About £60 a week is now being 
distributed, the men not at work receiving nearly as much money 
as before the strike commenced. Only little difficulty seems to be 
experienced in raising this sum weekly, and other trades are still 
contributing. The spade and shovel makers of the district gave 
£10 last week, and the operative painters are among the contributors. 

The tin-plate workers and others in the employ of Mr. H. 
Loveridge, of the Merridale Works, Wolverhampton, have raised 
£25 towards the distressed Lancashire operatives, and Mr. Loveridge 
has added a similar amount to sum, making a total contribution 
from those works of £50, The suggestion was thrown out by Mr. 
Loveridge himself at a dinner given to the operatives of the works, 
named by Mrs. Shoolbred, the widow of Mr. Loveridge’s deceased 
partner. This lady, in acknowledgment of a testimonial presented 
to her husband just before his death, paid the expenses, connected 
with the trip of the men from Wolverhampton to Malvern and back, 
and their entertainment while out. 

So liberally did the people of Birmingham contribute to the relief 
of the sufferers by the last explosion at the percussion cap manu- 
factory there, that the committee, after disbursing the funds and 
making every adequate provision, had £50 to nand over to the 
General Hospital. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroo.: Mersey Docks and Harbour Board: Steam Tugs: Iron 
Masts for the “ Royal Oak:” Liverpool Polytechnic Society: Baths 
and Wash-houses at Birkenhead—Tue Gauway Link ov Steamers: 
The Hibernia and Columbia--Steam Pirovenine in Laixcounsuime-— 
Norruern Marrers: North British Railway: River Wear Com- 
missioners: Shiptuilding onthe Tyne: Stateof Trade: The Blast 
Furnaces of the North Eastern Listrict: Wansbeck Valley Railway 
—Srate or Trave: Sheffield: Leeds: Manchester—Nonwtn Eastern 
Rawway: Harrogate Branch—West Exp Uannoun, Greenock— 
Guiascow Cuamber or Commence: The Paris “l’ermanent Evhibie 
tion” —CLYDE SuirBuILvina, 








We commence, as is our frequent custom, with Liverpool, The 
secretary of the Mersey Dock Board was instructed at the last sitting 
of that body to intimate to Messrs. Braucher and those who had 
joined those gentlemen in a representation upon the subject that the 
project of making an additional line of locks from the canal to the 
new north docks had not been lost sight of. It was announced that 
a communication had been received from the Admiralty expressing 
satisfaction at the survey which had been recently made of the river. 
It was agreed to let to Messrs. Bibby, Sons, and Co. 600 square yards 
of the quay at the north-west corner of the HMuskisson branch dock 
asa coal store at the rate of ld. per square yard per week, This 
was stated to be the rate charged to other steamship proprictors. 
—Mr. W. C. Miller, iron shipbuilder, has just launched a paddle 
steamer of 250 tons, built for the Lancashire and Yorkshire Rail- 
way Company, and intended to serve as a tug and passenger boat at 
Fleetwood. A new steam-tug named the Royal Arch has also 
arrived in the Mersey from Shields; she is 120/ft. long, 19ft. Gin. 
beam, and 10ft. Gin. depth of hold; and she was built for the original 
Mersey Steam-tug Company.—lI.M.S. Fox has arrived in the 
Mersey, in order to receive on board the iron masts supplied by the 
Canada Works at Birkenhead for H.ML.S. iron-cased frigate loyal 
Oak, now in course of construction at Chatham Dockyard. The 
Ktoyal Oak is the first of the series of new iron-clad vessels; she is 
4,045 tous burthen, 800-horse power, and will mount 50 guus.—'The 
Liverpool Polytechnic Society held its annual excursion yesterday 
weck, Warrington being the point selected; several of the leading 
manufactories of the town were visited, among others Messrs, Stubbs’ 
fileworks, Messrs. Rylands’ wireworks, Messrs. Eccleston and Price's 
pinworks, the Bank (Quay Glass-bottle Works, the Dallam Ironworks, 
&c.—A movement has been made for establishing baths and wash- 
houses in Birkenhead; the scheme has been organised by working 
men, and has received the approval of Mr. Jackson, M.P., Mr. Laird, 
M.P., and other local magnates. 

‘I'wo of the Galway line of steamers, the Hibernia and Columbia, 
have been undergoing a most extensive course of reparations —in fact 
they have been almost rebuilt—at Messrs. Laird and Sons’ great 
establishment at Birkenhead. The Hibernia is now quite finished, 





and the Columbia will be ay son in about a month. The official 
survey of both ships has just been completed, the Admiralty Sur - 
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veyors, Messrs. Luke Dinnen and Thornton having come down 
to Liverpool yesterday week. The Hibernia was taken down the 
Mersey on Friday, in order to test her speed and engines. She has 
been actual! rebuilt, all her plates, &c., have been refastened and 
strengthened by Messrs. Laird, and about £60,000 have been ex- 
pended in making her in every respect fit for the mail service. Her 
engines were found to work very freely and smoothly, and she 
answered to her helm perfectly. She had about 1,000 tons of coal 
on board, and her draught of water was nearly 20ft. Her speed was 
tested by four runs on the measured distance between the Fair-way 
Buoy and the North-west Light Ship—a distance of about 4} miles 
—and her average rate was 13°37 knots, or 15} miles per hour. 

Fowler's steam plough has made another stride into Lincolnshire, 
having been tried on a piece of strong clay land at Corringham, near 
Gainsborough, last week. Sir Thomas Beckett, Bart., is anxious to 
see his tenants cultivating their land by steam, and preparatory to 
buying the needful machinery, towards the expeuse of which he 
liberally offers £500, the above experiment was determined upon. 
The result, so far as the manner in which the work was performed, 
was most satisfactory. The only doubt which arose was the im- 
portant one of cost, many seeming to question whether the new 
system would be more economical than the old one. The tackle 
used was the patent windlass, with self-moving anchors, and it was 
worked by Messrs. Richardson and Darley’s engines. When the 
machinery was fairly at work about an acre of land per hour was 
broken up. 

The north has been as busy as usual. The North British Rail- 
way banquet at Carlisle, to which attention was called by anticipation 
last week, came off on Friday, and was a highly successful affair. 
Mr. Richard Hodgson, M.P., chairman of the company, presided, 
and the speeches delivered referred in terms of congratulation to the 
success With which the undertaking has been gradually developed, 
and the prominent and important attitude which it has now assumed. 
The North British system will soon comprise either directly or 
indirectly some 500 miles of railway ; the traffic results are at present 
feeble, but the finances of the company have been administered with 
care and prudence, and the prospects of the undertaking, wh'ch has 
had to contend with great obstacles, appear to be gradually improv- 
ing. The River Wear Commissioners have just made up their 
annual returns, which show that during the past year the coals 
shipped in the port amounted to 3,112,571 tons—viz., in the river 
1, 515,496 tons, and, in the dock 1,597,075 tons—showing an in- 
crease of 130,270 tons over the previous year. The tonnage of 
vessels cleared from the port during the year was 2,040,358 tons, 
showing an increase of 111,177 tonsin the port, of which the dock 
trade alone shows an increase of 80,615 tons on the year. The 
delivery of ballast has gone on gradually increasing, and the gross 
annual revenue of the port now exceeds the sum of £87,000, which 
is nearly £6,000 above the previous year, and must be considered a 
satisfactory result, considering the depressed state of the coal trade 
in the district. ‘The committee of management think that for the 
present it will not be necessary to make more than about one-third 
of the proposed new dock ; but even this, with the new break- 
water already ordered, will involve an expenditure of about 
£150,000. For the purpose of ascertaining how such a sum can be 
provided, they have made an applization to the Board of Trade, 
under the provisions of the act of last session, which empowers 
that board to authorise loans by the Exchequer Loan Com- 
missioners to harbour trusts of £100,000, at 3} per cent.; and if 
that amount can be obtained at that rate it will be a great advantage 
to the port; but still a further sum of £50,000 will be required, and 
the committee have therefore asked the Board of Trade to advance 
that amount also, but at a higher rate of interest. A report sub- 
mitted by Mr. Meek, the engineer, to the commission, shows 
that the dock works and repairs on hand are progressing satisfac- 
torily, and that 200ft. of permanent break water have been completed, 
besides 500ft. of temporary gearing in connection therewith. The 
latter has been designed to enclose land to form one-third of the 
proposed new dock, and to promote an extension of the foreshore 
south of the existing works during the winter.—A contract entered 
into by the Italian Government with Messrs. Palmer, of Jarrow, for 
building postal steamers to run between Italy and Egypt has been 
approved by both branches of the Italian Legislature. The steamers 
will commence running in October; they must, if efficiently worked, 

rove, to some extent, competitors with the existing service of the 
Sesduemey and Oriental Company, and, when the Mont Cenis tunnel 
is completed, the Victor Emmanuel Kailway will probably take a 
large portion of the traffic now accommodated at Marseilles from 
that port, and carry it on to what may be termed the Adriatic route. 
Messrs. ('. Mitchell and Co., of Low Walker, have also been assisting 
to develope the Italian postal service, and have just completed the 
Liguria intended to run between Genoa and the island of Sardinia. 
The Liguria is of the following dimensions:—Length over all, 
195ft.; ditto on water line, 178ft.; breadth of beam, 25ft; depth of 
hold, 14ft.; tonnage, 550 B.M. The vessel has an elliptical 
stern and clipper bow, has fine lines both fore and aft, and 
is altogether a handsome-looking craft. The engines are from 
the workshops of Messrs. R. Stephenson and Co., and are 
made on that firm's patent horizontal principle. The cylin- 
ders are 42h}in. diameter, and 2ft. Gin. stroke. The boilers 
are tubular, with brass tubes; superheating apparatus, expansion 
valves, and other appliances for promoting economy of fuel 
have been made use of; and the entire external surface of the 
boilers have been covered with felt and sheet-lead, for the purpose 
of preventing the escape of heat. The Liguria steamed from Tyne- 
mouth to Hartlepool (a distance of 21 nautical miles) in 95 minutes, 
and returned to ‘Tynemouth over the same distance in 93 minutes, 
thus giving an average speed of 134 knots per hour. The average 
time of running a measured distance of 2} knots with and against 
tide was 99 minutes, being equal to about 134 knots yer hour. Her 
guaranteed speed per hour was 13 knots. The engines, during the 
above trials, were working at 80 revolutions per minute, and during 
eight hours’ constant steaming there was no indication of hot 
bearings. The trials were condneted by Messrs. C. Mitchell and 
Co., and Messrs. Rt. Stephenson and Co., Capt. Tortello being present 
on behalf of the owners, accompanied by Mr. Pike, engineer. 
Messrs. J. Wigham, Richardson, and Co., of Low Walker, have 
launched an iron hopper barge constructed for the River Tyne 
Commissioners, from the plans of Mr. Ure, their engineer. ‘lhe 
new barge will be fitted with a screw propeller, worked by engines 
of about 20-horse power, poet by Messrs. R. and W. Haw- 
thorn, She will thus be enabled to take the dredge placed 9» board 
out to sea, and return again without the assistance of a steam tug. 
Sho will be propelled by inverted cylinder engines, with a direct 
action upon the screw. She is very strongly built, is 103it. long, 
28ft. beam, and 14ft. depth of hold, and will carry about 350 tons of 
dredge. She is built with a straight stem, and elliptical stern, and 
is more symmetrical in appearance than the old wood hoppers. The 
commissioners, @s already stated, we believe, in THe Exainern, have 
another hopper of a similar character now in course of construction 
on the Clyde. 

Sheffield trade remains much as last noted. The large iron 
houses continue busy, large orders having been received for armour 
plates. The railway spring trade, however, is not very brisk, the 
railway companies not ordering so largely as formerly. The steel 
trade, too, is scarcely so good as it was a few months since. The 
cutlery trades are much depressed, but the stove grate manufac- 
turers are doing rather more, and the brass works are moderately 
well employed. The monthly report of the Leeds Chamber of 
Commerce observes with regard to the iron, machine, and tool trades 
of that district :—Makers of railway and merchants’ iron are busy, 
and have considerable orders in hand, and the trade in all kinds of 
iron made in this neighbourhood may be reported favourably upon. 
The machine trade continues depressed, with little sign of improve- 
ment. “lhe engineer tool trade also continues dull, though most of 
the makers keep their works going full time. The locomotive 
makers are busy. There has been rather more demand for cut nails, 





the position of the machinists and foundries of that city as follows:— 
Machinists— Working full time with all hands, 9; working full time 
with a portion of their hands, 29; working short time, 8; stopped 
altogether, 1; Foundries—Working full time with all hands, 5; 
working full time with a portion of their hands, 16; stopped 
altogether, 3. Nearly one-fourth of the ordinary operative popula- 
tion of Manchester are now unemployed. 

There is little change in the state of business matters in the 
North. The coal trade is flat, many of the collieries working only 
three days per week. Some considerable orders, however, are re- 

rted to have been received by firms engaged in the iron trade. 
‘The furnaces of the north-eastern district occupied the following 
position at the commencement of the present month :— 


In. Out. Total. 

Eston—Bolckow and Vaughan .. .. «6 «2 « 9 _ 9 
- Clay Lane Company.. .. .. o¢ os of 2 1 3 

9 Samuelson and Company .. .. «. «© 3 = 3 
Cargo Fleet—Jones, Dunning, and Co. .. .. «. 2 — 2 
»  Cochraneand Company .. .. «os « + 4 0 4 

» _ Gilkes, Wilson, Pease, and Co, o ve wo & 1 5 
Middlesborough—Bolckow and Vaughan... .. .. 2 1 3 
‘a Hopkins and Co. .. .- of o 2 — 2 

Port Clarence—Bell Brothers .. .. «+ «+ of 5 1 6 
Norton—Warner, Lucas, and Barrett... .. .. « 3 0 8 
Ferry Hill—Morrison .. «2 .. «2 of of of 2 = 2 
Stockton—Holdsworth and Co. .. ee «+ se « 2 1 3 
Thornaby—Whitwell W. and Co. es «. se oe 2 1 3 
Darlington—South Durham Company .. «+ + 2% 1 3 
Witton Park—Bolckow and Vaughan .. .. «. 3 1 4 
Stanhope—Weardale Iron Company.. «. «. «= 1 1 
Towlaw—Weardale Iron Company .. «.. «+. «. 4 1 5 
Consett—Derwent Iron Company .. «. «oe « 4 14 18 
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On the Ist of August, 1861, the number of furnaces in blast was 
54, while 25 were out of blast; on the 1st of August, 1860, the pro- 
portions were 52 in blast and 22 out of blast; on the 1st of August, 
1859, 54 and 13; and on the Ist of August, 1858, 49 and 14. These 
figures show how greatly the iron-producing industry of the north 
has been extended of late years, although speculation has apparently 
outstripped the actual demand. The portion of the Wansbeck 
Valley Railway, between Morpeth and Scots Gap, has just been 
opened for traffic, under the management of the North British 
Company. This line will connect the Border Counties division 
of the North British with the Blyth and Tyne and North Eastern 
systems within the area of the great steam coal field, and will faci- 
litate the carriage of coal into the centre of Northumberland and the 
south of Scotland. 

The Harrogate extension of the North-Eastern Company was 
opened for traffic on Friday. There is nothing of a very special 
character about the works. 

The “foundation stone” of the west end harbour at Greenock 
was to be laid yesterday with all due solemnity. Messrs. W. and J. 
Miller obtained the contract at the end of last summer, and since 
that time the works have been in progress. A sea pier is being 
formed consisting of two solid quay walls of masonry, 33ft. high, 
and 17ft. broad at the base. The body of the pier or space between 
these walls is filled up with a hearting of stones and dredged ma- 
terial. The whole of the work below low water is built in the water 
itself, and consists of a pavement of concrete, 17ft. thick under the 
entire wall. ‘The face is formed of massive blocks of granite, each 
block weighing from three to eight tons, set in place and secured 
by cast iron piles seven feet apart, driven hard into the firm 
ground. The piles on each side are bound by malleable iron 
rods 2in. in diameter, going right across the pier, which 
are also bound into the walls. ‘The back of the walls is a 
solid bed of concrete, which adheres firmly to the granite, 
and forms the whole wall into one solid stone. The wall is brought 
up in this manner to about L4din. above low water of springs, and 
above this the walls are built throughout of squared masonry and 
rubble set in hydraulic mortar, and the interior filled up as below 
the wall, and the whole will be coped and causewayed with granite. 
The driving of the iron piles was commenced in February, and 
since that time 180 tons of cast iron have been driven, and 25 tons 
of malleable iron set. The building of the walls commenced in 
March, and 3,000 tons of concrete have been built under water, 
2,000 tons of granite, and 4,000 tons of rubble backing. About 
5,000 cubic yards of stuff have been dredged, and a considerable 
portion of the base of the wall built above low water, and the 
entire work of this first portion of the contract will be completed 
before winter. 

A special meeting of the Glasgow Chamber of Commerce was held 
yesterday week for the purpose of hearing a statement from Mr. 








Linford on the proposed Paris “ Permanent Exhibition.” Mr. 
Linford said the place was not to stand merely for a few months 
and then be taken down and forgotten, nor was it only for the 
exhibition of goods; it was for their sale as well as their exhibition; 
and as it had been justly described, it was perhaps the only embodi- 
ment of the world’s fair that had been carried out. It had been 
considered by the British Commissioners that, as products from 
every part of the world, and belonging to every class of manufac- 
ture, would be exhibited there, buyers from the Continent would 
find no other place like it, either for samples or sales. There was 
one very distinguishing feature also unlike the present Exhibition ; 
all the goods of the same class, no matter where they came from, be 
it Scotland, England, Ireland, Russia, Prussia, or Austria—all the 
goods of the same class would be placed in the same department. Fur- 
ther, inthe present Exhibition manufacturers exhibited goods there 
more to show what they could do than what they did do, and they 
looked tothe future for benefits; butin the case of the Paris Permanent 
Exhibition the benefits would be immediate. As sales took place in 
the building, manufacturers might look to an immediate return. 
The Emperor had taken a very warm interest in the Exhibition, 


| and looked upon it with great favour, and he had given his consent 


| for twelve years. 


but this trade is still quiet, whether for home or export.‘— Captain | 


Palin, reporting on the state of employment in Manchester, returns 


that all British goods should go into France for the Exhibition free 
of duty. The free admission of the public to the building would be 
an immense boon, especially to retail dealers, because both in the 
Crystal Palace and International Bazaar it had been an objection 
that the money which was taken at the door would have been spent 
in the building. All the wholesale dealers or merchants of the Con- 
tinent would think that they would get a selection at the Paris 
Exhibition, and would naturally go to where they could get the 
greatest choice. It offered, then, every inducement to manufacturers 
to send their goods and machinery over to Paris, and the question 
was, whether merchants or manufacturers, neglecting to send goods, 
did not run the risk of shutting themselves out from the future benefit 
which must necessarily arise from extended commerce, and of losing 
their present foreign trade. Mr. Linford’s statement was pretty well 
received. 

With regard to Clyde shipbuilding, it may be stated that Messrs. 
Burns and Mac Iver have contracted with Messrs. J. and G. 
Thomson to construct a large new steamer for their Italian trade, 
making the third steamer now in progress upon the banks of the 
river for the great fleet of this firm. ‘The steam ship India, of 1,000 
tons register and 200-horse power, which has just left the building 
yard of Messrs. W. Denny and Brothers, has been sold by that firm 
to the Calcutta and Burmah Steam Navigation Company, and will 
shortly be despatched to Caleutta. Messrs. Denny and Brothers have 
concluded arrangements regarding the details of a first-class 2,000 
tons screw steamer, laid down by them for Messrs. A. Lopez and Co., 
of Alicante, and the construction of the vessel will be promptly 
proceeded with. This ship is to form one of Messrs. Lopez and 
Co.'s Royal Spanish male line of steamers between Cadiz and 
Havana. In the course of this week a large iron ship named the 
Eurynome, of 1,265 tons register, and measuring 210ft. long, 35}ft. 
broad, and 22}ft. deep, has been launched from the ship-building 
yard of Messrs. John Reid and Co., Port-Glasgow road; her masts 
and yards are also of iron, and she has been classed A 1 at Lloyd's 
The Eurynome is owned by Messrs. Joseph Heap 
and Sons, Liverpool, and is designed for the East India trade. Mr. 
Reid has other three vessels of from 600 to 8U0 tons in course of 
construction. 











PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 


ana Dis, | Pee Dis. 

























* p. Cte 
IRON, English Bar and Bolt: — ? | IRON, Swedish, —_— rinll 5 2 
in London . «prin 5150 3 } assortments........ 
in Wales... o 5 O00 wo Russian CC ND toarrive,, 16 9 0 ,, 
in Liverpool ... o S8°O | STEEL, Swedish Keg, bam. ,, 1510 © 2 
%)\Staffordshire Bars .. ,, 7 00 1 Ditto, rolled........, 1500, 
= Sheet, Sngl.( 2 4 81wo ,, | Fagot.... 7Woe, 
_a) Dbl. # a Oe | SPELTER, on the spot » 18 0 O net 
= 3 Hoop...... 7858 800 ,, | Toarrive mes w 
3 |Rod, round & 7 00 4, | _ Hard, remelted » Wl vo ,, 
= 'Nail Rod. sq 7 2. 750 ,, | ZINC, insheets.........., 2% 00, 
SHIPPING IRON). , COPPER, Tile, 14 to 28lb. ,, 93 0 0 2 
. ri-aei~w 7:00 2 | Tough Cake. .........., 9800 , 
Sheet, Single ....[13-—,, 8150 ,, | Sheathingand Bolt ..prib. 0 0 10),, 
Double....)5 232 ,, 10 50 4 | Sheet....-ccccece - oo» 08 0105, 
Hoop ...... Feo) 8 ss Rettoms. > ie 
Rod. Round a4 £ i a o ‘~ 2:3 « 
Nail Rod, Square... “3 ™,, 7 50 aO3 4 
IRON, Rails,in Wales,cash, 5100 nett 8 8 « 
” + Gmonh, 5100 , 6 O°, 
Old,tocuuup, 0 00 ,, 2015 0 ,, 
Railway Chairs, in Wales,, 400 ,, | 00. 
” inClyde , 3150 , 4 2119 Oo ,, 
Pig No.1, in Clyde .... » 2126 , Sheet . 2150. 
3-Sths No, 1 & 2-5Sths TIN, English Block, nom.. ieee, 
2 oe? =e « pe 1130 0? 
No.1l,in Wales...... » 3100 ,, Refined ,, cae sD. « 
No.l,in TyneandTees ,, 21230 ,, | Foreign Banca .. + 22” 
Ditto, Forge ...+--++ os OO co | SD srecsresescoenee ae 8 8 . 
Staffordshire Forge Pig TIN PLATES, Cha> are Te 
(all Mine), at tne 3100 ,, a P ~ 
Works, L. W., nom DIO IK wecccccce coco nn 115 0 
Welsh Forge Pig (all 3 50 Coke, 1G. ~ 2 eee 
Mine), at the Port ..§ ” ba Ditto IX ..... » £66, 
Acadian Pig, Charcoal.. , 7100 | Do.at Newport, 1s pr bx less - pm 
Scotch Pig, No. 1, in 0 00 Do. at L’ pool, 6d. -_ 
London ...-+-+.+0--§ ” ° CANADA, Plates.. 
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QUICKSILVER . 





Rats remain as last reported, with a quiet market. 

Scorcu Pie Iron has been steady during the past week, at the advanced 
rates, fluctuations not exceeding 3d. per ton. The market closed firm in 
Glasgow at 53s. per ton for Mixed Nos. Warrants, and 54s. for three months 
open. 

TOPELTER rather flat at £18 on the spot. 

Corrér in good demand. Foreign a little easier. 
had for £94 per ton. 

Leap. —Pig and Sheet may be had 5s. per ton under our last quotations, 

Tin.—On the 5th inst. the price of English was reduced £3 per ton on 
common and refined. Foreign quiet, at £116 for Banca, and £112 for 
Straits. 

Tin Puates are less inquired for. 

August 7th, 1862. MoarTE AND Co., 65, Old Broad-street, E.C. 


PRICES CURRENT OF TIMBER. 


Burra Burra may be 























1861. 1862, 1861, 1862. 
2468, £5 £6 Perlood— 4 s%4£ 8%, £ & £ 5, 
4 015 0/15 017 0 | Yel. pine, per reduced C. 
$10 410) 3 5 4 0 | Canada. Ist quality 17 01810 17 1038 10 
yellow 30 40) 3 0 315 | 2nd do .. 12 012310 12 013 0 
St. John, N.B,yel. 5 0 510) 5 0 510 | Archangel, yellow. 13 01310 14 015 0 
Quebec, oak, white510 610) 5 0 510 | Bt. Petersby.yel... 12 0 1210 | 12 012310 
birch .... 310 4 0) 3109 40 Finland + 9 010 0} 9 010 0 
Memel.. 0 0 0 t 0 0 0 0  Memel ..........10 015 0/10 015 0 
elm...... 310 510) 310 415 | Gothenburg, yel... 10 011 0) 10 032 © 
Dantric, oak ...... 310 610) 210 6 0 | white 91010 0/| #1010 © 
fir.....00. 215 310) 215 310 | Gefle, yellow ....10 O11 0/30 O11 0 
Memel, fir ....-.+. 3 0 310! 310 4 0 | Soderhamn ... .. 10 01010) 10 01010 
IgM vecccse. teccee 3 O 310) 3 5 410 | pease ett 
Swedish .......... 315 3 0) 210 218 | by 3by 9223 025 0, 21 0 23 
Masts,Queb. rd pine 5 0 6 o| 5u 60 in......-yellow 
yl. pineS 0 6 0) 5 0 6 O | Deckplank my) 01414 014146 
rdpineO0 0 0 0/0000 per 40 ft. 3 in, 
Lathwood, Dants,fm5 10 616 6 0 610 | Staves, perstandard M 
Bt, Peters.8 0 810) 8 YU 9 O | Quebec, pipe .... 70 0 750 53 0 600 
Deals, per C., 12 ft. by 3 by 9 in. ‘eae 0 le puncheon 16 0 180 16 0 18306 
uebec, wht.spruce]ld 0 18 0 | Baltic, crown 
page lip a att 16 0 14 01610 | pipe... . } 150 0 1600 160 0 a70 








SCOTCH PIG IRON REPORT. 
s. da 


No. 1 Gartsherrie .. .. 56 
»» 1 Coltness .. .. «. 56 
» LCalder .. « « 53 6 do 
» | G.M.B. eo oo 52 6 do, 
» 8 Do. .. oe of SI 3 do, 
M.Nos. Do. .. .- « 52 0 do. 


6 f.0.b Glasgow. 
0 do. 


WARRANTS, 
a 4, 
Cash prompt .. .. 3 0 per ton, 
— No. asi 1 mo. open oo eof 53 38 do. 
os GM. - \emon » ~~ oe Oe 
° Sa ws om ae we 
MANUFACTURED IRON, 
Zs. d. 
Bars,Govan .. « o oo 70 0 
+» Common oo of of 610 0 
Drumpeller, Common .. .. 610 0 
Do. Best .. cc ov 10 0 
Cramond Scrap Bars Delivered 
in London .. «se «oe «. 10 5 0 less 5 percent. 
Plates and Sheets .. .. .. 9 © UW to £9 10s, 
Rails co ee ce co of 6 S O 
Pipes eo ee ce of o 417 6 
Chairs .e os of o « 312 6 


Giascow, 6th August, 1962, 

Pig iron has been remarkably steady this week, and a fair average 
business has been transacted at 52s. 6d. up to 53s, cash. The latter is the 
closing price to-day, sellers; buyers, 52s. J0}d. 

There is no material improvement in the shipping demand; but the 
buoyant influence of cheap money carries great weight. 

Exports last week were 10,135 tons, against 11,971 tons in the correspond- 
ing week of last year. Suaw, THOMSON, AND Moork, Metal Brokers 





Tue railway market has been in a depressed condition during the 
past week, the dividends already announced (with the exception of 
that of the Great Northern Company) and expected not being of so 
satisfactory a character as had been once anticipated. Great 
Western and Bristol and Exeter have been especially heavy, the 
latter company having declared a dividend of 1} per cent. only for 
the half-year, 

Tre AtrnapeticaL Tarcet.—Mr. H. Dempster, H.E.I.C.S., has 
just suggested the use of a target divided into twenty-four equal 
squares, each square represented by a letter of the alphabet. Thus he 
cau with his equilateral triangular flag telegraph (for which he 
received a prize from the Great Exhibition of 1851) immediately 
indicate every square which the ball hits. A full sized plan of 
target, with his telegraph, or indicator, that can be seen with the 
naked eye 1,000 yards distance, is now in the military engineering 
department of the International Exhibition. One great advantage 
of this telegraph for an indicator is that it all stows away in a case 
not thicker than a common walking stick. 

Tue Navy.—A return just issued gives a statement of all iron- 
eased ships and floating batteries building or afloat. The “iron- 
built” vessels in the course of construction, and which are to be 
partially cased, are—the Achilles, of 1,250-horse power; the Agi n 
court, 1,350; the Minotaur, 1,350; the Northumberland, 1,350 ; the 
Hector, 800; and the Valiant, 800-horse power. The Prince Albert, 
of 500-horse power, is to be wholly cased. There are afloat and 
“ partially ” cased—the Black Prince, of 1,250-horse power; the 
Warrior, 1,250; the Defence, 600; and the Resistance, 600-horse 
power. The floating batteries wholly cased are—the Erebus, the 
Terror, and the Thunderbolt, each of 200-horse power. The “wood 
built” vessels in course of construction and to be wholly cased are 
—the Caledonian and Ocean, each of 1,000-horse power; the 
Royal Alfred and Royal Oak, of 800 each; the Favourite, 
400, and the Enterprise, 160-horse power, are to be partially 
cased. The Royal Sovereign, of 800-horse power, is to be 
wholly cased. ‘There is afloat the Prince Consort, of 1,000- 
horse power; and the floating batteries are the Etna, of 200- 
horse power, and the Glatton, the Thunderer, and the Trusty, 
each of 150-horse power. The Royal Sovereign is to be fitted with 
Coles’ cupola. The estimated speed of the iron vessels building 
ranges from 14°3 to 11°4 knots an hour, and of the batteries about 
5d knots per hour. The estimated speed of the wood built vessels 
is from 12°4 to 9°50 knots. 








Aveusr 15, 1862. 


THE ENGINEER. 


89 








= 


GRIMALDI’S 

















2 
PARA RLALAL 


VUVVEVERNEY 


Tugss improvements, of Mr. Filippo Grimaldi, of 77, Great 
Dover-street, relate to a previous invention for “Improvements 
in the instantaneous generation of steam,” for which a patert was 
granted to him on the 9th of August, 1860, No. 1927. 

The most important improvement consists of fitting the rotatory 
boiler either with small tubes or internal flues, so as greaily to 
increase the heating surface. In case of the boiler being fitted with 
tubes, the Jatter almost fill the boiler, leaving only some space for 
the steam and feeding pipes. When the boiler is a flue one, the 
internal flues are generally four in number, and are placed round 
the axis of the boiler; they may go straight from one end of the 
boiler to the other, as in the common boilers, or they may have one 
of their ends bent inside the boiler so as to open in the circumference 
of the same, 

The next improvement consists in taking the steam as nearly as 
possible to the top of the boiler, so as to prevent any priming; 
therefore the steam pipe, on entering the boiler through one of the 
tubular trunnions, is bent up to the top of the boiler as far as it can 
go. This arrangement, however, is not applicable to those boilers 
which are fitted with straight tubes or straight flues, because the 
steam pipe being fixed, would interfere with the tubes which revolve 
with the boiler; in this case, therefore, Mr. Grimaldi makes use of 
the following contrivance :—The tubular trunnion of the boiler 
projects inside it, and all round this projection are fixed several 
pipes all opening into the interior of the trunnion ; the steam pipe 
is tightly fitted in the trunnion, and is provided with a longitudinal 
opening communicating with the top pipes of the trunnion, so that 
the pipes, while revolving with the trunnion round the steam pipe, 
successively communicate with the opening of the latter, and let the 
steam escape into it. 

Another improvement is that of letting the steam pipe enter the 
boiler through one of the trunnions and the feeding pipe through 
the other, and then connecting both the pipes inside the boiler by 
means of a rod, so as to neutralise the effect of the steam pressure 
tending to drive out of the boiler both the pipes in opposite 
djrection. The safety valves and the steam gauge are fitted on the 
steam pipe near the boiler when a steam reservoir is not made use 
of; the water and steam pipes forming the syphon water gauge 
enter the boiler either through the steam pipe or feeding pipe. The 
multitubular boiler is provided with a very simple and effective 
cleaner, consisting of a perforated plate running over the tubes in 
order to prevent the formation of calcareous incrustation. The 
plate is moved by means of a central rod passing through one of 
the trunnions of the boiler; when the trunnions are of large 
diameter, in order to diminish their friction on the bearings, the 
inner surface of the latter is fitted with rollers, upon which the 
boiler revolves. 

Other improvements relate to the furnace. In the case of multi- 
tubular or flue boilers, it is necessary that the flames and hot gases 
should first play round the shell of the boiler, and then leave the 
furnace through the tubes or flues. In order to prevent any direct 
escape of gases from the furnace to the shaft, the smoke chamber is 
separated from the furnace by means of a circular diaphragm of 
fire-bricks projecting towards the shell of the boiler, without, how- 
ever, interfering with its revolution. When a donkey engine is not 
employed to keep the boiler revolving in order to prevent the direct 
contact of the flames with the shell of the boiler above the water 
line during the time the boiler is not in motion, two sets of fire- 
bricks project from the side walls of the furnace towards the shell 
of the boiler just below the level of the water, leaving, however, 
two openings at the bottom of the furnace for the circulation of the 
gases. Boilers applied to marine purposes are enclosed in an iron 
casing lined with fire-bricks; the trunnions of the boiler pass 
through, and are supported by the ends of the casing, which are 
bound together and strengthened by means of two cross bars con- 
nected by side ones. 

Figs. 1 and 2 represent an arrangement of rotatory marine boiler. 
Fig. 1 is a longitudinal section through the axis of the boiler ; Fig. 2 
a vertical section through the line A, A. 

Bis the boiler fitted with the tubes ¢, two inches and a half in 
diameter; the fore end C of the boiler is provided with two holes a 
in order to give access to the steam pipes p; the other end is simi- 
larly provided with mudholes m; e is the fore trunnion of the boiler 
projecting inside it, and fitted with six pairs of steam pipes p; 8 is 
the main steam pipe tightly fitting into the trunnion, which revolves 
round it; ois the longitudinal opening of the main steam pipe S 
communicating with the top pipes p, through which the steam 
escapes from the boiler. One of the bottom pipes p communicates 
with the blow off pipe n, while all the remaining pipes communicate 
with the other bottom pipe p, where they return any water that may 
be thrown into them on their way up to replace the top pipes; ¢ is 
the other trunnion of the boiler fitted outside the casing with the 
toothed wheel 4, by means of which the donkey engine D gives the 
boiler the rotary motion. The feeding pipe f enters the boiler 
through this trunnion ; g and / are the water and steam pipes of the 
water gauge d; ris the rod of the tube cleaner F; E isthe iron 
casing forming the furnace G, the boiler chamber H, and the smoke 
chamber N. The base of the casing to within a few inches of the 
grate bars is composed of a strong frame of angle iron, open at front, 
back, and side to admit air under the bars. The main frame of the 
casing, containing the boiler and furnace, is lined with hollow fire- 
bricks formed to lock in each other, and anchored to the casing; 
P is the diaphragm separating the furnace from the smoke chamber. 
The ends of the casing are provided with doorways I for cleaning 








THE GREAT WESTERN RAILWAY. 
(From the Times.) 


Tne Great Western is the Prince of Railways. It has the 
broadest gauge in the world, and the biggest carriages in this 
country—indeed, anywhere, for the long carriages in America and 
Germany are nothing but omnibuses. There is an odour of royalty 
about the whole establishment. You approach it through parks, 
handsome streets, crescents, and squares, in meandering lines 
befitting a gentleman of leisure. As you approach you find your- 
self in a stream of Hansoms; at the station there are fine carriages, 
livery servants, ladies’-maids, and lapdogs. On the platform are 
lords, ladies, and, perhaps, the French Ambassador or the Italian 
Envoy. Your fellow passengers are officers of the Household 
Troops going to Windsor, or lads to Eton, very full of yesterday's 
match at “ Lord's.” The ladies are no sooner seated than they take 
out a novel, or ornamental work, or their unread morning’s budget 
of letters. Nobody looks out of window till you get to the platform 
at Slough, where several acquaintances are sure to be recognised. 
As you are whirled along in easy and rapid motion through some of the 
most spacious plains in England, by palace, school, and college, with 
the Thames showing his face now and then, you feel you are in 
good company, and that it is well to be there. It is true you pay for it. 
Your fellow passengers are not quite so chatty as they are on the 
Northern lines, or as on those that lead to the Continent; and you 
have a suspicion that if you ask the man opposite, “ Whose house 
is that?” he would take it as an affront. Btn an Englishman can 
stand a silent solemnity as well as most people, and when you find 
yourself in the streets of Bristol you feel that an illusion has 
vanished, and you are again in mixed company. This is the Great 
Western. It is about the cheapest and easiest way of being in good 
society open toa gentleman with £500 a year; at all events, you 
can see what gentlemen and ladies look like, what they wear, what 
sort of bags and wrappers and umbrellas they carry, what books 
they read, and how they return the civility of picking up a dropped 
glove. Indeed, a journey wy the Great Western may be recom- 
mended as one of the privileges of this country, and peculiarly 
national. The — through which you pass has less cockneyism, 
less industry, and, perhaps, less cheerfulness, than most other lines, 
As you glide along you receive contributions from some livelier, 
busier, und more picturesque districts, but if you want to be gloomy 
and grand there is very little to disturb you between London and 
the Bristol Channel. 

We ought to be very much obliged to the generous proprietors and 
enterprising managers of the Great Western for this treat, for it has 
cost them a good deal. It really is very kind of fathers of families 
to subscribe so handsomely as they have done for the entertainment 
of the general public of England. They have subscribed on account 
of the Great Western itself about eight millions, and so liberally have 
they provided for travellers for the south, the west, and the middle 
of England, all wishing to taste the luxury of the broad gauge, that 
the whole capital of the trunk and branch lines, including deben- 
tures and loans, is close upon twenty-five millions. Of course the 
lenders and guaranteed shareholders get a good vulgar per centage 
for their money; but the old original gentry of the line, as they 
may be called, are, we hope, content with the modest dividend 
of a quarter per cent. for the last half year. Itis of no use to ask 
any questions about the depreciation of shares under such circum- 
stances. To bea proprietor in the Great Western Railway is no 
more a matter of pounds, shillings, and pence, than to bea K.G. It 
is an honour, a rank, a place among the worthies of your country 
and the earth’s benefactors. An income of 5s, hali-yearly ona 
fluctuating and questionable security cannot be worth much more 
than £10; but the shares of the Great Western Railway are still 
quoted as high as 68}. Why the price of a purely honorary position 
should be a matter of such nicety is a mystery of the market. A 
round sum—say, £100, or £500, or £1,000, would be more appro- 
priate, still more that number of guineas. It is much the same thing 
as being the member of a London club which you never enter, or 
keeping your name on the books at Oxford in order that you may 
be made to go up once a year to vote for somebody you never saw, or 
heard of, or think, perhaps, the most wrong-headed man of your 
acquaintance. You live not far from astation on the Great Western; 
all your neighbours are proprietors; they are all proud of the line; 
they all travel a good deal on it, and know a good many other 
people who do. There was a time when a Great Western share, on 
which only £80 had been paid, was worth £230 and more. On one 
fine day, exactly seventeen years ago, an actual proprietor in flesh 
and blood actually received and pocketed £2,360 for ten shares. To 
be sure the fortunate buyer who secured the shares at that figure 
had reason to rue, for before the close of 1845 he could only have 
got £1,465 for them, and by the close of 1846 a further call of £5 
had sunk the market price to £125 or £130 a share. But every pro- 
prietor remembers how much the share was once worth. He loves 
it for its historic value and its golden age. You are slow to part 
with a thing once gilt with hope, and solid as the ingots in the 
Bank. Who hastens to realise a hideous loss? He recoils from it 
as long as he can—for years, for a life, perhaps for ever, were it 
possible. Nothing but sheer necessity drives the genuine old pro- 
prietor to part with his once precious share in the Great Western 
Railway. There are people who have foreseen and prophesied every 
stage in the depreciation, and have done everything but sell their 
shares. Hope reigns immortal in the breast of the Great Western 
Railway shareholders. In the darkest hour of their fortune they 
still can see a brilliant future, and act accordingly; when they had 


and repairing the tubes of the boiler, and they are bound together by | not a sixpence to divide among themselves, they could still afford a 
present of £3,000 to their secretary. 


means of the cross and side bars K and L. 
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The last three dividends of the Great Western Railway have been 
at the rate of 24 per cent., 3 per cent., and now } percent. Excel- 
lent reasons are given for these variations, and for the hope that the 
next dividend will be better at least than the last. A year ago the 
Great Western Railway began to work a joint account with the 
West Midland; and half a year ago the two companies began to lease 
and work the South Wales Railway, paying the latter a minimum 
rent of £170,000, and also certain poh im ew, for plant and expenses. 
So far as regards this last connection the first ball of the year is said 
to be less productive than the last. The decline, however, is chiefly 
ascribed to the great depression in the mineral and manufacturing 
districts. There is at present no sign of a rally here, but the Inter- 
national Exhibition is already doing something to retrieve the 
broken fortunes of the company, at the rate, they say of £9,000 a 
week in excess of the weekly traffic this time last year. But here is 
the excuse made for a decline unexampled in railway history. The 
Great Western Railway proprietors have to put up with one-sixth 
of their last precious dividend, itself not a very handsome one. For 
£100, supposing them to be so fortunate as to have bought only at 
par, they will receive this half-year only 5s. The reason given is 
that the fixed payments eat up the receipts, and leave no margin for 
dividends, the traffic must rise and fall, and this year it bas in- 
deed fallen, but in the face of this too probable contingency the 
Great Western Railway Company has bound itself to pay enormous 
annual sums to other companies. The “ disposable sum " this half- 
ay! is stated at £23,420, a sum, of course, including the balance 
eft by the preceding half-year. This £23,420 is all that is in hand 
upon a business in which twenty-five millions have been invested. 
The only dignified course would b e to declare no dividend. This 
however, might have been too much for the patience of the share- 
holders, so a dividend of 5s. per cent. is declared, leaving a balance 
of £2,827. A single verdict for £2,000 damages, with the usual 
costs, awarded to some gentleman who could prove that his few 
wits had been jolted out of his head by a slight railway collision, 
would have left the till empty; and a train full of similar sufferers 
would have absorbed the “ dis: le sum” altogether and ex- 
tinguished the dividend. Yet this is the inevitable consequence of 
annexing, leasing, and working lines on the condition of taking all 
the risks. No business, no Government, could stand long on such 
asystem. ‘The Great Western Railway proprietors, if they wish to 
save what is left of their property and see their dividends more 
than fractional, can only do so by either an entire abstinence from 
risky annexations and connections, or by a more equitable division 
of profits and losses. The South Wales Railway —— to have 
cajoled the Great Western Railway to accept the offer commonly 
described as, “Heads, I win; tails, you lose.” The directors, if 
they have a voice in such questions, and are not men of buckram, 
must have singular confidence in the uniform prosperity of their 
country when they are rendered all but bankrupt by the present 
depression—a depression which may be much worse instead of 
better during the next twelvemonth. However, we presume the 
Great Western Railway are too wealthy, or too magnanimous, to 
expect any dividend when the honour of their line and their own 
dignity are in question. It is enough for them that the railway is 
the most comfortable, most gentlemanly, and most disinterested in 
the world. 


Nava Gossir.—The Nimrod, a screw steam gun vessel, mounting 
6 guns, of 859 tons, and 175-horse power, and the Jasper, also a 
screw vessel of 1 gun, 301 tons, and 80-horse power, both at Ports- 
mouth, will very likely be sold to the Chinese Government by the 
Admiralty, and will form a part of the flotilla intended to ac 
under the orders of Captain Sherard Osborn, C.B., against 
the pirates on the coast of China —The Racoon, 22, 400-horse 
power, has been fitted at Chatham to convey his Royal High- 
ness Prince Alfred on a visit to several foreign ports. It is 
said the Prince will visit the Australian colonies. A list of 
ships on the American seaboard belonging to the Royal Navy shows 
an aggregate of 33 vessels of war, exclusive of 14 others employe 
in harbour service, mounting 824 guns, of 11,820-horse power, 
53,861 tons, and having a complement of 10,052 officers and men. 
These ships are made up as follows:—Four screw ships, six screw 
frigates, three screw corvettes, five screw sloops, one sailing ship, 
one iron screw floating battery, six paddle sloops, five screw gun 
vessels, two gunboats, one brig, one steam tug, one anchor hoy, five 
receiving ships, one coal depot, one schooner, and four convict 
ships. 

Triat Trip or tue Racenorse.—The Racehorse, 6, screw, 200 
horse power, by Napier and Son, Glasgow, Commander Boxer, 
tested her machinery at the measured mile, Stokes Bay, near Ports- 
mouth, on the completion of her alterations and repairs by the 
factory department of the port, prior to her departure for foreign 
service. ‘The weather was favourable for the trial. The ship drew 
—. of water aft, and 10ft. 10in. forward. The load on the safety- 
valve was 20 1b., with a pressure of steam in boilers of 19 2-3, anda 
vacuum of 23in. The maximum revolutions of the engines were 
92, and the minimum 90}, the indicated horse-power being 758°18, 
and the speeds of the ship in knots 10-406. The propeller used was 
a Griffiths’ two-bladed, with a diameter of 11ft., and a pitch of 16}ft. 
With the port helm over to 31 deg. the ship made a complete circle 
in 4 min. 36 sec. With the starboard helm over to 25 deg. the 
circle was made in 4 min. 49 sec. ‘I'he temperature ranged, on deck, 
from 67 to 68 deg.; in the engine-room, from 97 to 101 deg.; in the 
fore stoke-hole, from 89 to 110 deg.; and in the after stoke-hole, 
from 87 to 104 deg. The machinery and boilers gave perfect satis- 
faction, and, with some slight alterations to her back fire-bars, the 
ship will be ready to proceed to sea. 
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SCOTTISH SHIPBUILDERS’ ASSOCIATION. 
December 2nd, 1861. 
DISCUSSION ON THE CONSTRUCTION AND EQUIPMENT OF 
SHIPS OF WAR. 
J. G. Lawete, Esq., in the Chair. 
Inrropuctory Remarks. By the CHArRMAN, 


A rew years ago a knowledge of the art of war, and an acquaint- 
ance with the instruments by which it could be most effectively 
prosecuted, was supposed to be confined to those bearing the royal 
commission. The musket, artillery, and ships of war were under- 
stood, it was alleged, by no one beyond the pale of the army and 
navy. The guns of Armstrong and Whitworth, as well as mail- 
clad chips—none of which are due to the service—have proved, 
however, that supposition to be as erroneous as it has been perti- 
naciously entertained. ‘That a knowledge of existing arrangements 
regarding guns and ships in the form in which they are actually in 
use at any period is possessed more fully by those in the constant 
and daily use of them is in general true; but it is a gross error to 
imagine that those only who possess that knowledge are competent 
to form opinions regarding possible improvement, and the direction 
in which improvement is to be sought. 

At a period not long gone by civilians were not permitted to enter- 
tain even an idea about implements of war, and in the manufacture 
of these implements were confined to the province of following in- 
structions received from those who were supposed to monopolise all 
knowledge on such subjects; but now the very reverse of this is the 
fact. ‘The design and production of military win, wea are wholly in 
the hands of civilians who have been trained to a knowledge of me- 
chanical principles, and accustomed to the application of these prin- 
ciples in practice, while soldiers and sailors are confined to their 
legitimate duty, the duty to which they, on the other hand, have 
been trained—of using the implements, of showing in operation the 
effect of changes in the construction of implements, rather than of 
dogmatising in theory about the changes that should be introduced. 

For similar reasons it does not appear to be by any means out of 
place, or beyond the province of an institution such as this is, to 
discuss mail-clad ships. ‘lhe use of armour on the sides of ships 
involves certain effects in the performance of these ships. It involves 
greater displacement, duc to the weight of the armour; a diminished 
stability, due to the position of that weight; and it involves an 
important influence on the strength of the ship. It is quite apparent 
that no amount of acquaintance with the manipulation of ships as 
already constructed, that are not coated with armour, would afford 
any instruction respecting the extent of these effects produced by 
armour; nor would it give any information regarding the means 
by which these effects are to be confined within harmless limits. 

But all shipbuilders, and indeed all persons acquainted with certain 
general principles, know that to restore the stability of ships, which 
is impaired by the use of armour, the ships must be made broader in 
the beam, and know, also, that doing so obtains, in addition, the 
necessary displacement to support the weight of the armour. All 
shipbuilders are acquainted, besides, with means by which greater 
strength can be given to ships, to recover the strength lost by the 
action of the armour plates. But neither shipbuilders nor those 
acquainted or accustomed with the operation of former ships know 
intuitively how much increase of strength is necessary for that 
object, nor how much increase of beam is essential for the possession 
of the requisite stability. ‘The amount of increase necessary in the 
width of ships for the purpose of being armour-—clad is dependent 
both on the gross weight of the armour plates and on the height, or 
rather position, of these plates. But whether the plates be 4in., 
6in., 8in., or 10in. in thickness, and whether the armour be confined 
to the protection of one deck or be applied to two or three decks, 
there is a breadth of beam and form of bottom which will effectually 
secure stability and give the necessary displacement. But, besides 
the requirements for stability and displacement, a form of ship 
adapted for high speed is desirable in those that are mail-clad; and 
plainly that form is obtained by making the ship of the length 
necessary for the purpose. Thus, in the construction of mail-clad 
ships, it would appear that, first, the weight and height of the 
armour regulate the beam of the ship, andthe beam of the ship regu- 
lates the length. Proceeding in that way, there appears no 
limit but cost to the extent of protection which can be given to 
ships; at all events, no limit until the size of ship is reached for the 
construction of which iron itself is a material not sufficiently 
tenacious; but that size is so large that probably there never will 
be in practice a time when the enlargement of ships is confined by 
that consideration. If in this way the protection which can be given 
to ships is practically unlimited, the problem of the most suitable 
dimensions ee mail-clad ships is regulated more by the power of 
ordnance than by any principles of shipbuilding. 

There seems, in like manner, little doubt that as experience is 
acquired in the construction of large guns, and especially of built 
guns, the weight and force of projectiles can also be increased almost 
without limit ; but as the weight of these projectiles is increased 
beyond a certain amount, and become heavy to handle, a new con- 
sideration arises. ‘To use and manipulate large guns we have no 
means of obtaining giants; the power of men cannot be increased 
in proportion to the weight of the gun and the shot; we are confined 
to the use of ordinary gunners; and as the effectiveness of a piece 
of ordnance is measured by the damage it produces in a given time, 
it follows that the number of smaller shot which can be dis- 
charged from ordnance of moderate weight may be more telling 
than the smaller number of heavier shot which can be discharged 
from heavier guns. Indeed, there is plainly a weight of shot for 
every kind of duty, which in use will be more destructive than any 
other shot, whether lighter or heavier; and that fact will ultimately 
be the governing limit to the size of ordnance, consequently, also, to 
the extent of armour protection necessary for ships, and, finally, to 
the dimensions of these ships. 

These are probably the principal ruling conditions which define 
the dimensions of mail-clad ships; and in applying them to practice 
there is ample scope for the intelligence of the shipbuilder. The 
best proportions and the best form for ships which perform ordinary 
duties have probably not yet been determined ; pe if, therefore, to 
assign these is a fit theme for an intelligent constructor, much more 
is there opportunity for the exhibition of skill in the design of ships 
which are to perform both ordinary and extraordinary duty. There 
is, besides, the problem of defining the detailed construction best 
adapted for fabries so exeeptional—a problem involving the require- 
ments for strength, the nature and form of armour protection most 
effective with the least expense, both of first cost, as well as tear 
and wear; or, ina word, the problem or problems of producing the 
most effective ships of war of the different classes. 

This problem or question appears to me to be well put in the 
circular issued by the council for this meeting, in which it is divided 
into the following seven heads :— 

1, The Proportions, Form, and Dimensions of the several classes 
of war ships for modern service. 

2. The Material.—Lron or wood, or combinations of both. Methods 
of construction for the greatest strength and security, with special 
consideration of the cellular or girder system, adopted for the armour 
ships of the British navy. 

3. Armour Plating.—The construction of the upper works, and 
modes of backing and fastening the armour plating. 

4. Armament, and arrangement of the decks and guns for stabi- 
lity, efficiency, and rapidity of service in action. 

5. Equipment.—Spars: iron or wood? Rigging: hemp or wire ? 
Style of rig, and mode of working the sails. Anchors and cables, 
and modes of working them, Ke. &e. 

6. Machinery.—Power and speed in relation to size and form of 
ship. 

7. Preservation of the Material from Waste and Decay, particularly 
of the iron hull, inside and outside. Paint, asphalt, cement, or other 
substances, and modes of applying them. 

These divisions or heads are all fit subjects for inquiry and inyes- 
tigation by practical men. ‘That inquiry is the object of the present 
meeting, and | will detain you no longer, as our time will be more 











profitably employed in listening to the various opinions of our 
members. 
Section I. 
Tue Prorortions, Form, anv Drwenstons of the several Classes of 
War-Ships for Modern Service. By R. D. 

Successful warfare under any circumstances depends upon the 
means of attack, skill and bravery included. Ancient armour was 
ae against arrows and spears, but succumbed to musket shot. 
Vooden vessels were defensible against the artillery of fifty years 
since, but are useless against modern shell. An inch plate of iron 
is impregnable to shell, and again we revert to solid shot. Defence 
attempts iron sides sufficiently strong to resist all artillery; and as 
body armour became useless for protection against the musket, so 
will the armour of modern war-ships become useless as protection 
from improved artillery. Thescience of attack must, from the con- 
stitution of man, always have the best of the battle. Defence 
cannot build stone walls or iron ships strong enough to resist the 
ingenuity and power of attack with perseverance ; the last resort is 
therefore flight, and the efficiency of armour-clad ships resolves 
itself finally into a question of invulnerability or speed. In all 
former naval wars of this country, the efficiency of the opposing 
fleets consisted chiefly in this quality of speed, in which all 
European maritime nations were our superiors ; and, though courage 
and seamanship compensated for all deficiencies, much unnecessary 
trouble, anxiety, and loss resulted from an inferiority in sailing 
qualities, universally acknowledged, yet never remedied. It is to 
be hoped that no future naval war will find us in the same condi- 
tion; and while the weakness of foreign nations may direct their 
attention principally to the means of defence and flight, it should be 
the principal aim of this country to develop the ingenuity of attack. 
Armour-clad ships must be met by armour, but only so far as it is 
imperative to keep out the shells. With sufficient armour for this 
purpose, the chief elements in attack are rapidity and strength: at 
the present day, on the sea, the first means coal, the second iron. 
No nation can now protect itself either way without these. We 
have the greatest command of coal and iron as yet, and, with the 
courage and skill to use them, British iron will serve our purpose as 
well as British oak has done. 

The proportions of sailing vessels, naval and commercial, underwent 
no change for more than a hundred years before the introduction of 
steam as a propeller, and the whole question of steamship propulsion 
being stillina purely experimental condition, no difficulty need be feltin 
assuming any proportions to which the strength of materials for 
dimensions and strains is not absolutely insufficient. Length is the 
most obvious direction in which proportions may be varied. River 
steamers may be made of any length and lightness—the longer the 
better, provided their displacement will carry their weight; but sea- 
going vessels being subject to excessive variations of strains 
throughout their length, must be made sufliciently strong to sustain 
their whole load displacement in sudden variations, by the ends and 
by the middle ; and as the strain in cither case comes on the middle 
to break the vessel either up or down, the middle of every sea-geing 
vessel should be sufficiently strong to sustain the weight of the ex- 
tremities under any possible variation of the points of suspension, 
It is possible to prove, but the experience of iron merchant 
vessels renders it unnecessary, that iron vessels can be made 
sufliciently strong up to ten beams at least in length without 
impairing their efliciency as sea-going merchant vessels. What 
can be done, therefore, with merchant vessels it is possible to 
do with ships of war; but the question of efficiency in the latter case 
has quite a different meaning. Great speed may be obtained in very 
long merchant steamers, on light draught, by paddle wheels; but 
so far as modern naval engineering carries us, a ship of war must 
be a screw steamer, for the safety of the propelling power. In 
a screw steamer, therefore, the first consideration for high speed is 
sufficient area of propeller in proportion to the immersed surface and 
weight of the hull to be driven; in low velocities (say up to ten knots) 
with alow frictional co-efficient of resistance—and in very long vessels 
friction is the principal element of the resistance—it is possible to 
drive a vessel of ten beams long with a comparatively small pro- 
peller, without any apparent difficulty or diminution of the speed as 
compared with a vessel of six to eight beams long—power, pro- 
aes immersed mid section, and lines of the extremities the same ; 

ut for high velocities a large area of propeller is indispensable; 
and as the immersion, and consequently the effective size of the 
propeller, does not increase in proportion to increased length, clearly 
there is a length attainable in proportion to immersion at which the 
screw in any form would be utterly inefficient for high velocities. 
In order to be able to form an estimate of the comparative efficiency 
of long and short screw steamers, and relying on experience as a 
much safer guide than theory, I will compare a few results of per- 
formance by vessels of different proportions, of which we have the 
satisfaction of knowing that they were all performed and tabulated 
under one direction, and were not undertaken to prove the superi- 
ority of long vessels in point of speed. 

In the Admiralty tables of experiments, published in the Artizan, 
1859-61, it will be seen that vessels under 1,000 tons range, from 5 
to 6$ beams long, while, above that tonnage, even with all their 
adaptation as screw steamers, the length maintains the very short 
range from 3°3 to 5 beams; almost none of the line-of-battle ships 
exceed 4 beams, and only a very few of the 3,000-ton ships or fri- 
gates of the Mersey and Orlando class come within range of 6 beams, 
these same vessels being only 5} times their breadth. Experience 
will certainly bear us out in assuming that wooden ships of war of 
the largest es cannot be built sufficiently strong above certain pro- 
portions, say 6 to 1, to carry their machinery and armament, and 
apparently this proportion is considered by naval architects nearly 
sufficient for even iron ships of war. Vessels of war do not usually 
vary much in form or proportion, and, therefore, it is difficult to 
show a great contrast of efficiency ; sometimes it may be done, how- 
ever. ‘Two striking instances are noted by the Admiralty in the 
tables referred to. The Teazer and the Rifleman are evidenced for 
the advantage of fining the lines aft, this advantage amounting to 
nearly equalspeed with half the power.* We have also the advantage 
of fine lines forward in the case of the Flying Fish, which, by being 
lengthened 18ft. by the bow, equal to 6 of a beam of increased 
length, steamed nearly one knot faster with the same indicated 
power. This vessel was 6% beams long before being lengthened, yet 
the increase of length to 7} beams, notwithstanding the increase of 
surface, and nearly 100 tons displacement, had the result stated. 

In no instance do the larger class of vessels of war bear a favourable 
comparison with the transports purchased from the merchant ser- 
vice, the particulars of which are given. The following were 
selected to show the greatest possible contrast of proportions, with 
the closest resemblance of the other terms of comparison (see table 
in next column); 

The Himalaya’s dimensions are 340°5 + 46-15. The Orlando's 
dimensions are 300 + 52; the depth is not given, but the draught 
of water and other particulars are according to the table. The 
Mersey is a similar vessel to the Orlando, and they are not consi- 
dered so successful in performance as they were expected to 
be. One reason appears to be that they are too full for their 
dimensions, for high speed efficiency. The co-efficient of displace- 
ment calculated for extreme draught is *562, while the co-efficient of 
the Himalaya is only “472. In both cases the keel is included ; but, 
deducting an average depth of keel, the [limalaya’s co-etticient is 
exactly “5, while the Orlando's is ‘59. This is the true relative pro- 
portions of these vessels, and their efficiency corresponds, comparing 














* There is evidently an error in the tables respecting these vessels, as it 
is difficult to see how they could be altered so much finer as to give nearly 
two knots additional speed with the same power, yet without affecting the 
displacement on the same draughts of water. They must otherwise have 
been very full and round on the buttocks, similar to what the Dwarf ex- 
perimental vessel was made, by piercing up her run to resemble some of 
the first serew vessels building in the dockyards, by which the speed was 
reduced from nine knots to four—a result which very properly led to a 
wholesale alteration of the vessels then in progress. Such an alteration 
might be made on the Teazer and the Rifleman without any material in- 
fluence on the displacement. 





the weight carried, power, and speed of the two vessels by the 
usual formula. It appears evident from these tables, that even 
with all other terms of comparison the same, speed increases 
nearly in the proportion of 1 knot per hour for each extra beam 
of length, the difference being equivalent, on 5 to 8 beams, toa 
saving of half the power with same speed, or to a fourth more speed 
with same power; a very much cheaper method of obtaining 
high speed performance than carrying a double load of machinery 
and coals. 
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Most of the ships of our present navy have been designed and 
constructed as sailing vessels, and afterwards converted into 
steam vessels with screws. It would be probably unfair to expect 
that vessels lengthened in the middle, at the bow, and at the stern, 
to adapt them to an entirely different mode of propulsion, should 
preserve that degree of symmetry and adaptation which would be 
looked for in an original design, or that in performance they should 
exhibit as great a degree of efficiency, tried by the formule for 
speed, as vessels built purely for commercial purposes, of which 
speed may be the chief; but, assuming that speed is the principal 
element in a ship of war for modern service, the foregoing evidence 
is very much in favour of the length of a vessel in relation to her 
other dimensions and power being the principal condition for speed ; 
and we may safely say that all the large vessels of our present fleet 
do not possess the proportions essential to perfection in performance. 
It may be that these vessels are no longer the war navy of this 
country—that the material of which they are built and the system 
on which they are armed and equipped is entirely superseded ; but, if 
an ironarmour-clad steam fleet be built on proportions of five and six 
beams in length, their efficiency as steam vessels will be no greater 
than the fleets they have superseded ; and not being fully equipped as 
sailing vessels, their expense on foreign service would be enor- 
mously increased in using coal to make up for want of canvas. 
Again, if in service in fleets (and if it be true that the speed of a 
fleet must always be the speed of the slowest), if the minimum speed 
were raised to the maximum shown in the Government tables, 
which, by the contrast shown, it might very easily be, without 
any increase of expense for fuel, it is quite clear that a fleet with a 
minimum of thirteen knots would be a much more formidable 
enemy or serviceable friend in any case than a fleet with a 
minimum speed of nine knots at the same expenditure of fuel. If, 
therefore, the future fleet of Britain is to be a steam fleet, all con- 
siderations of equipment should give place to the efficiency of 
the hull and machinery for the required speed, and the arrange- 
ment of the armament designed to be carried. The dimensions 
of the several classes should in every case depend upon the 
weight of the vessel, machinery, armament, and stores com- 
bined; in other words, a certain fixed displacement, at a fixed 
load draught, should in each case be determined for the class 
and service intended. By this means, with one determinate quan- 
tity, the proportions and dimensions being dependent on it and 
deducible from it, the most efficient form and dimensions for each 
class are, or would be, more easily deducible than the most efficient 
steam engine from any given indicated horse-power. At present 
the old builders’ tonnage regulates the proportions and dimen- 
sions of our ships of war, and vessels are supposed to be capable 
of carrying a certain amount of armament in proportion to their 
tonnage, nearly altogether irrespective of the capabilities of the form 
or displacement of the vessel, or only so far as the regulation, form, 
and proportions have determined the displacement, &c., as nearly 
as the experience of that design and dimensions usually give. 

The displacement ought in every case to be the base of construc- 
tion, and, given a certain fixed displacement, the lines of greatest 
efficiency, with a certain relative power, are required to be deduced 
therefrom. Fincham, a recognised authority on naval matters, 
treating on the same subject, says:—‘ All the elements of a ship 
mainly depend upon her armament, the number of men, the weights 
and stores varying accordingly.” “ If, therefore, a ship be made too 
small for her force, the weights necessary to that armament will 
sink her too deep into the water, and the displacement will exceed 
that in relation to which the other properties of the ship bad 
been determined, and the qualities essential to her excellence 
as a ship of war will be impaired.” And again he says —‘“ For 
since the displacement varies according to the force, and the 
ship must be relatively full or sharp to obtain this displace- 
ment, according to the dimensions, we may readily tell, by a 
comparison of these two qualities, whether the relation they bear to 
each other is common to good ships.” 

The same opinion holds very generally in the navy yet, although 
considerably moditied even since Fincham’s last edition, 1852. The 
standards of the profession are not so easily discarded, especially 
when the profits of the construction and employment of the ships 
are of no consequence; and notwithstanding Fincham, Peake, and 
many of our ablest constructors have advocated change in the 
method of registering the size, either by internal measurement or 
displacement, no change of the kind seems probable, as a few tons 
O.M., more or less, a few feet on the length, and a few inches on the 
breadth and depth, are manipulated as carefully yet as if they in- 
volved immense interests,while the displacement and form are varied 
in a manner as arbitrary as if the sole test of the efficiency of these 
elements were the ability to carry any burden imposed on them, and 
as if speed were merely a question of power, with which the form of 
the vessel has nothing to do. 

My notion of the process is to reverse it; define the displacement 
first, and from it determine the best dimensions, form, power, and 
armament. By this means only, it appears to me, shall we ever be 
able to obtain the greatest uniformity of efficiency in every respect. 
For this purpose I would arrange the respective classes of war 
vessels according to their displacement, which in no case need or 
should exceed *5 of the parallelopiped of load immersion ; the mid- 
ship section, *8 of the transverse parallelogram of load immersion ; 
the draught of water up to 4,000 tons, ‘7 of moulded depth, and 
from 6,000 tons upwards, -6 of moulded depth; the moulded depth 
under 4,000 tons, 5 of beam, and above 6,000 tons, *6 of beam, and 
the length eight times the beam. 

With the midship section in the centre of the length, and the 
weights and displacement equally disposed and balanced toward 
both ends, and with the proportions indicated, it would be almost 
impossible to make an ill-formed vessel with the most ordinary 
attention tosymmetry. A mean between the parabolic and tro- 
choidal form for the water-lines, and an elliptic midship section, will 
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so regulate the form that no further expression is necessary for the 

immersed hull. The form above water is more a matter of taste, 

care only being taken to make it the least possible in proportion to 
the body immersed, as every ton of ill-disposed material detracts 

from the efficiency of the whole. . , 
The best form of upper bull appears to be the circular, or semi- 

cylindrical side, well rounded in at top, as giving the greatest 
strength with the least material; and the weight removed from the 
extreme breadth of upper deck, beams, stringers, &c., will give the 
required increase of armour plating. The form of the stem and 
stern should be as nearly as possible the round of the midship sec- 
tion. The bulwarks may be low or high, close or netted, fixed or 
hinged, at pleasure, but they should, in any case, be of such descrip- 
tion as can be easily repaired on emergency. 

The following table contains the dimensions and weights, in the 
proportions and divisions specified, of armour-clad sea-going war- 
steamers :— 

Dimensions of armour-clad screw steamers 8 beams long : depth moulded 
‘5 of beam up to 50ft. beam, and draught of water ‘7 of moulded 
depth. From 50 to 100ft. beam the depth moulded *6 of beam, and 
draught “6 of depth. Co-efficient of displacement °5 of parallelopiped 
of immersed dimensions, and immersed mid section °8 of parallelogram. 
One indicated horse-power tq one ton displacement. 
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The 80,000 ton vessel is the only one with side high enough for a two-decker. 





Vessels under 4,000 tons are only intended to carry armament on 
the upper deck in cupolas or otherwise. Above 6,000 tons it is 
intended that all vessels have the gun deck under cover, the upper 
deck being clear for working sail and pivot guns of the largest 
calibre. The proportion and arrangement of the weights of the 
several parts of the ship and machinery and equipment are therefore 
of the greatest importance, and, the displacement being a fixed 
quantity, no latitude can be allowed in any one department except at 
the expense of another. For these reasons, with the midship sec- 
tion placed as a the weight of the machinery should prepon- 
derate aft,and the armament, men, and stores forward; the coal, 
being the most variable quantity, should be as nearly as possible 
amidship, so as not to alter the trim of the ship at any stage 
of consumption ; and the different proportions of each would be, as 
nearly as possible, the following decimal parts of the whole dis- 
placement :— 
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The determination of these weights is as follows:—The weight 
of the vessel, hull, and equipment is equal to the weight of the 
heaviest iron merchant ships afloat, the material of which, properly 
distributed, would be amply sufficient. The weight of the armour 
includes the weight of wood backing and fastening, and is deter- 
mined by the draught of water, which, being ‘7 of the moulded 
depth for small vessels and -6 for large vessels, the difference 
is the height of side above water. The depth of the armour 
should be one and a-half the side, and the thickness ‘din 
for each foot of depth of armour in small vessels, and 2in. 
for large vessels. This thickness would be maintained for 
half the length, aud tapered thence forward and aft to stem 
and stern same depth and one-half of the thickness amidships ; 
this gives sufficient protection from all shell, and nearly all shot, the 
reduction by taper to spare for cupolas. In small vessels it is 
impossible to have guns on more than one deck. If the hull, there- 
fore, be impregnable a tower or cupola battery will be sufficient, and 
the lower the huli the better. In large vessels, above 6,000 tons, it 
is advantageous to have a heavy tower battery and lower-deck guns 
as well, but these lower-deck guns can be most efficient if the 
muzzle be low enough to sweep the sea and high enough to permit 
the breech to be lowered to an angle of 12 deg. for elevated firing. 
The ports should, therefore, be as high as it is possible to secure 
horizontal or slightly depressed firing, and as small as the muzzle of 
the gun, with water-tight lids, to open only when firing. The 
weight of the armament and ordnance stores is entirely dependent 
on the fixed proportion of displacement, and cannot be increased 
except at the expense of some of the other qualities—it appears 
sufficient according to present rating. The weight of men and 
stores is estimated at one ton per man for six months. It need 
not be more, and may be less, according to the service. The 
weight of the machinery is assumed capable of generating 
and indicating, at greatest efficiency, 1-horse power for each 
ton of displacement, or 8-horse power per ton weight of 
machinery. This is not usual, but it is done occasionally, and is 
only dependant on the quality of material to be done regularly. The 
weight of coal is estimated at 2 1b. per horse power per hour, and is 
six days’ allowance at full power, and at half-speed on long voyages 
would last eight times as long; but one point is especially necessary 
for the greatest efficiency of the machinery and the ship—the area 
of the propeller disc pene | not be less than one-half the area of the 
midship section (with total area of blades one-fifth of disc). This is 
not even attainable on the small midship section due to the propor- 
tions indicated; but a diameter 1°2 times the midship draught of 
water under sixteen feet gives the required area; above eighteen 
feet a diameter of 11 times will be as much as it would 
be advisable to take, and only requires a trim so much 
more by the stern instead of even keel. To remedy the usual 
complaint of defective steering in long vessels the area of the 
rudder below the load line should be one-tenth of the immersed 
midship section plus one-tenth of the length. Very few of our 
rudders have been increased in any proportion to the great increase 
of length, consequently, defective steering. The difficulty of work- 
ing the rudders of screw steamers must be remedied by increased 
power of steering gear. The diameter of the circle described in 
turning any vessel depends partly on the efficiency of the rudder, 
but principally on the proportion of the vessel's length to breadth ; 
and the diameter of the circle of revolution is directly as the length 
multiplied by that ny ees so that a vessel of four beams’ length 
will turn in haif the distance that a vessel of eight beams would 
require. The time in which the revolution is made depends entirely 
on the speed, and as a vessel of eight beams will have at least one- 
fourth more speed than a vessel of four beams of the same co-effi- 
cient of form, and the same power, the time occupied by the longer 
vessel is only a half more, cinaugh the distance is double. Easy 
steering anda short turn are great advantages ; but any screw vessel 
using her power throughout the circle can turnin nearly as small 
@ space, and in much less time, than a sailing vessel of the same 





tonnage, and with a dead certainty that the latter can never 
possess, depending solely on momentum from wind to wind. 
Although the ability to turn in the smallest space may be in certain 
trades the principal requirement, it never can nor should be the 
principal requirement in a ship of war, although an excellent point 
in manceuvring. The ability of a long steam vessel to back 
neutralises to a very great extent the advantage of a short vessel 
in turning. All our war-ships should be sea-going vessels, with the 
light rig of an ordinary screw steamer, and as much of it iron as 

sible, but still sufficient for ordinary progress under canvas. 
There should be no lifting gear to endanger the efficiency of the 
screw by being shot away and fouling. Simplicity of parts is the 
princi ] t for end and efficiency in any mechanism 
so ponderous and costly as a ship of war, and this can only be 
obtained by dispensing with everything not absolutely essential to 
the steaming and fighting qualities of the ship. 

Sxcrion JT. 


Tue Marertat, Jron or wood, or combinations of both. Methods of 
construction for the greatest strength and security, with special con- 
sideration of the Cellular or Girder System, adopted for the Armour 
Ships of the British Navy. By Mr. J. G. Lawrie. 

To this part of the subject is assigned the consideration of the 
material most adapted for armour-plated ships, and the manner in 
which that material should be used. The solution of these questions 
depends— 

Ist. Upon the means by which the greatest strength is to be ob- 
tained, to resist the destructive and ordinary action to which all ships 
are exposed. 

2nd. Upon the means by which the greatest security against 
warlike attack is to be obtained. 

Ships for ordinary or commercial purposes have been constructed 
in three ways. They have been constructed chiefly, or it may be 
said wholly, of timber ; they have been constructed chiefly or wholly 
of iron; and now a practice is being revived of constructing ships 
with both materials—the upper parts or topsides being wholly of 
iron, and the lower parts or bottoms being formed with iron framing 
planked with timber. 

To demonstrate on abstract principles that ships built of iron 
must necessarily be stronger than those built of timber is probably 
impossible ; but all practical men know that no ships which have 
hitherto been built wholly or chiefly of timber are equal in strength 
to those of iron ; and no known method exists by which they can be 
built so as to possess equal strength. 

Ships built with iron topsides and timber bottoms, in the manner 
which is now being revived, are built with topsides and bottoms hav- 
ing essentially different elasticities, and on that account are weaker 
than ships built of either material, unless that deficiency of strength 
be compensated by an extravagant application of material. When a 
ship so built is exposed to any of the ordinary strains to which all 
ships are exposed—when she is placed, for example, on the crest ofa 
wave, or is hung betwixt two waves—the strength to resist such an 
action must be derived chiefly from the iron used in the structure, 
unless the timber applied be extravagant in quantity. If the action 
to which such a ship is exposed be of a description to hog the ship, 
the fore and aft iron in the bottom stretches so little prior to fracture 
that it must be fractured before the fastenings of the timber have been, 
in nautical phrase, “ hove taut.” No doubt the iron of the bottom, 
when the ship is under such a strain, may not be fractured ; but that 
is owing, not to strength derived from the timber of the bottom, but 
chiefly from the quantity of iron in the bottom. Ships, no doubt, 
could be built of sufficient afloat strength with iron topsides and 
bottoms wholly of timber; but in such a ship all the strength is still 
derived from the iron, with practically no increase derived from the 
timber. 

Plainly, considering the iron topsides as the whole of a ship, so far 
as the strength is concerned, or as a square box, the strength of such 
a box could be made sufficiently great to resist the afloat strains 
which are to be encountered; and the timber bottom would, under 
such circumstances, be nothing more than an addition to the under 
side of this square box, for the purpose of obtaining displ t 

As regards the strength of aship, this mode of combining iron 
and timber is a wasteful and inefficient application of material, and, 
so far as is yet known, no recommendation beyond the means 
it affords of attaching yellow metal, or other appliance, to prevent 
fouling of the bottom. 

In the construction of ships built chiefly or wholly of iron, the 
material has been applied or arranged in various ways. Commonly 
the parts forming the framing or bones of the ship have been placed 
athwartships, for strength to resist collapse or sectional derangement ; 
and the parts forming the ties, to resist longitudinal dislocation, have 
been arranged as riders upon the framing or bones. The mode called 
the cellular system is a distribution of the material, in which the 
framing is to impart strength to resist both of these actions, and so 
render unnecessary a part of the material usually employed to give 
longitudinal fastening. If it be that ships usually have athwartship 
strength in excess, the material from which that excess is derived 
might usefully be employed to give longitudinal strength ; but it is 
by no means an ascertained fact that ships have athwartship strength 
in excess; and even if it were, the peculiar arrangement called 
cellular does not seem to be an economical application of material. In 
this plan—the cellular arrangement—each member of the structure 
greatly crosscuts and weakens the strength of the other members. 

For these reasons iron, as commonly arranged, appears to be more 
adapted for imparting to all ships, both for commercial and warlike 
purposes, strength to resist the ordinary and usual strains encoun- 
tered in navigation. 

In armour-clad ships the new element of strength to resist war- 
like attack introduces new considerations. 

For strength of this kind, as for strength of other kinds, experi- 
ment and experience can alone direct to the means by which it is 
most appropriately obtained. At present the result of experience 
shows that the effect of shot is more effectually resisted by the 
armour plates having a backing of timber. It has been shown that, 
without this backing of timber, the effect of the shot upon the iron 
sides is so sharp as to disintegrate the fastenings of the ironwork; 
and there are grounds to believe that this defect of sides constructed 
wholly of iron is inherent and irremediable. If the extent of iron 
fastening were to be increased, and made so great as to be in large 
proportion to the hammering of the shot, so as to reduce, in fact, 
the effect of that hammering to the analogous effect of a pop-gun or 
light hammer, probably sides wholly of iron would be perfectly 
efficient; but, with shot of weight so great as to produce a vibratory 
or tremulous motion in the structure of the iron sides, some pack- 
ing of considerable elasticity seems to be indispensable. Hitherto, 
in the instances in which timber backing has been used, the armour 
plates have been secured in a manner to add no appreciable 
strength to the structure of the ship. Such a mode of 
securing the armour plates is far short of what is de- 
sirable and of what can be accomplished. With armour plates 4}in. 
thick, carried over the greater part of the length of a ship, 
and placed aloft in a position where all ships are improved b 
having great strength, ample means are within reach by which 
enormous strength can be obtained. Viewing the coating of 
armour plates as a stringer or fish carried over the sides of a ship, 
great strength will be added to the ship if these plates are efli- 
ciently secured to each other and to the ship. 

In the plan now being adopted in the British navy—the plan of 
coating timber ships with armour—it is highly desirable that the 
armour a? should, as far as possible, be formed into one large or 
single plate. The strength of these ships depends almost entirely 
upon the quantity of iron straps or riders used in their construction. 
If these straps are introduced in deficient quantity—if, in fact, they 
are not so numerous and extensive as to render the ship virtually 
more an iron one than a timber one—the whole fabric will prove 
to be nothing more than a basket, and will fall to destruction under 
the effect or shock of its own armament. It may be that by using 
timber ships in this way an armour-clad fleet will more speedily 
be obtained than if the ships were built wholly anew and of 
iron; but the process is an exceedingly expensive one, and if 











eet in will prove to be ultimately only a snare and a 
elusion. 

If in mail-clad ships the problem to be solved be the production 
of a ship itself the most invulnerable and the most capable of pene- 
trating the most impenetrable ship which can be put in opposition 
to it, the plan of Captain Coles appears at the present time to bear 
the palm. This ship, if constructed in the highest perfection for the 
purpose now stated, is essentially a ship with one gun—this single 
gun being of the greatest possible power, and therefore the most 
destructive possible of an o ing mail-clad ship, and the armour 
being of the greatest i i, Ghia consistent with the dis- 
placement of the cant, oul therefore the most invulnerable pos- 
sible. But if in mail-clad ships the problem to be solved is the 
production of a ship most adapted for general warfare, most 
adapted for the destruction of an enemy’s commercial fleet, and for 
the destruction of coast property, the plan of Captain Coles does not 
— to possess a superiority. That plan, pushed to its 
ultimatum, is essentially a ship with one gun, and is unavoid- 
ably a ship with one deck, unless it were proposed—which has not 
yet been done—to arm the upper deck on the plan of Captain 
Coles, and the lower decks on the usual plan. But for the kind of 
warfare now referred to ships fitted with a moderate amount of pro- 
tection, and with ordnance of moderate weight—not on one deck 
only, but, it may be, on two or three—are the most effective. What 
that amount o' protection is, and what the weight of ordnance 
should be, experience alone can tell. It may be, and probably is 
true, that this country must possess the most formidable weapons 
which can be constructed, whether they are to be used as steam 
rams or as fighting ships, weapons capable of inflicting the deepest 
cut and the most severe single wound possible ; but it is surely not 
true that the greatest amount of possible destruction can be effected 
by a fleet composed wholly of such ships. 


FASTENING ARMOUR PLATES. 

Mr. Epwarp Atrrep Cowrer, whose plan of affixing armour 
plates to ships is likely to have a trial at Portsmouth, gave the follow- 
ing description of it at the meeting, last spring, of the Institute of 
Naval Architects :— 

In the first place, to obtain any strength whatever from the plates, 
it is necessary that they should be connected together in some way 
(not such a mere fitting as grooves and tongues, which I always 
said would fail) so that the strength of one plate should be 
carried through to the next, and that again be fastened to a third ; 
and that in this way there should,so to speak, be formed a long 
chain or chains of plates the entire length of the ship's side, or of 
the part protected, Now, as there is no room in the thickness of the 
plate to allow of fastenings, to connect tho ends of the plates to- 
gether, I propose to connect the sides of the plates in a perfect 
mann -r, so that any one plate shall transfer its strength perfectly to 
the pla‘es immediately above and below it, and thus any strain will 
be carried on for the Yength of such plate, when they will have em- 
braced a fourth plate, to which they will also be perfectly connected, 
and to whic: they will transfer their strength. 

The mode in which the plates are connected together by their 
sides is shown distinctly on the accompanying diagram, and consist 
of a series of large square threaded screw plugs, say, about din. or 
6in. diameter screwed tightly into the plates at the joints, and en- 
tirely through them, so that half of each screw plug is in each of two 
adjoining plates; the holes for the plugs are bored after the plates 
are fixed in place, by a little portable drilling machine driven by a 
small oes 1 engine, and the same machine, after cutting out the 
hole, cuts the screw thread in the hole, so that it is absolutely certain 
that the two halves of the hole are true the one with the other, and the 
screw plug having been made of the proper size is screwed in per- 
fectly tight, and is “a perfect fit” in the hole. It has no tendency to 
open the joint or separate the plates, for, having a square thread, it 
simply fits and fills the hole. 

It is evident, therefore, that so far as the fitting of the screw plugs 
is concerned, it is quite immaterial whether the plates have been bent 
to their places with extreme accuracy, or whether their edges do not 
fit by an eighth of an inch or aquarter of an inch, as the plugs will 
always fit, even when the plates are bent or twisted round the bow 
and stern of a vessel. 

The screw plugs being half in a top plate and half in a bottom 
plate, all along each side, it is clear that the plates cannot move 
endways at all, they cannot slide one on another, like a ship's planks 
when the ship is working, and thus the whole of the armour plates 
on the ship's side form the web of a large girder, so to speak, and 
act as such in taking longitudinal compression and tension through- 
out the whole surface, and so help the ship's side in resisting all 
fore and aft strains, or the strains that take place when a ship is 
pitching, or when she is supported alternately more by the midship 
displacement or by the head and stern. ‘lhe amount of strength that 
it is possible to obtain by these means is equal to plating of half the 
thickness of the plates, as it is evident that, however perfectly the 
plates are connected together sideways, it is only every other plate 
that runs on past any line of joints. 

I have said that the plates cannot move longitudinally or slide past 
each other, but neither can they slide past each other inwards or 
outwards without first shearing off or stripping the whole of the 
strong square-threaded screws, or those immediately in the vicinity 
of - point that may be struck, so that, in fact, when any plate is 
struck it receives strength and support from its neighbours around 
it; and particularly, if it isstruck near one edge, the next plate is of 
great assistance to it, in preventing its being driven into the wood 
backing, or cutting the side of the ship if no backing is used, and 
the section of metal that must first be torn through before one plate 
will go in past its neighbour is much more than can be obtained by 
grooves and tongues, besides being disposed in a much better 
manner; for, instead of acting like a long chisel as a tongue does, 
and splitting open the plate, the square threads of the screw plugs 
take hold of the entire thickness of the plate in a thorough manner 
at intervals, and have more metal in them also. 

I propose, also, that all, or as many as it may be convenient to 
use, of the screw plugs, should have bolts formed to them, and 
should pass right through the ship’s side to fasten the plates, having, 
of course, washers and nuts inside the ship, as I think it is of the 
utmost importance that the plates should be thoroughly well and 
strongly fixed, and I am decidedly of opinion that in no case that I 
am acquainted with, of a target with iron armour on an iron ship, 
have the armour plates been fixed in anything like a sufficiently 
strong manner; indeed, in several that 1 have seen, I pointed out 
the extreme weakness of the fastenings before trial, and the results 
quite justified me. 

The plan of “screw-locking ” armour plates together admits of a 
single plate being taken out, either by unscrewing the screw plugs 
or by cutting them out with the portable drilling machine (which is 
very like a “ ——— instrument”), or by hand, when a new 
plate may at once be fitted in. The comparison of the various see- 
tions of metal to be torn asunder comes out as follows :—Say the 
plates are Sin. thick by 3ft. deep, and 12ft. to 15ft. long, then there 
will be either four or five screw plugs to be torn through on each 
side of a plate before it can be pulled out of place endways, thus :— 

Each plate = 36in. X din. = 180 square inches ; 

10 screw plugs X Sin. X Sin, = 250 square inches ; 
So that the screw plugs are stronger than the plate. Again, the 
least possible quantity of metal to be torn through by a blow is equal 
> five threads half an inch thick, multiplied by the circumference 
thus :— 

5 threads X ‘Sin X 15-7in. circumference = 39-2 square inches; 
or the metal to resist half the force of a blow struck near a joint = 
78:5 square inches. 





Anorner Lonpon Parx.—The North London Park and Land 
Company, Limited, has been organised to purchase and improve a 
beautiful estate of 458 acres of land at the Wood Green Station 
— Hornsey), of the Great Northern Railway. 250 acres are to be 

evoted to building purposes, leaving 200 acres to be enclosed as 
a fine well timbered park. 
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SMITH AND WELLSTOOL’S COOKING STOVES. 


Tnis invention, by James Smith and Ste; hen Wellstood, of 
Glasgow, relates principally to apparatus of the kind commonly 
known as “American cooking stoves,” but the improvements are 
also more or less applicable to other kinds of cooking stoves or 
ranges. The improvements are designed to prevent the external 
radiation of the heat, to concentrate the heat more effectually — 
the various cooking operations, and generally to economise the fuel 
required for the stove. _ ' 

‘ig. 1 is a front elevation of the stove complete, and Fig. 2 isa 
plan with the hood removed, and with the back part in horizontal 
section. In this stove the oven A has its front side against the back 
of the fire box B, while it is surrounded by flues over its top, back, 
and bottom. The two lateral sides are fitted with doors C, which 
are represented as open, and it is these parts only which, in this 
modification, are exposed to loss of heat by radiation outwards. To 
prevent or greatly lessen such loss these doors C are each fitted 
with an internal lining D, having a heat-reflecting or non-conduct- 
ing surface directed towards the interior of the oven. Bright sheet 
metal, such as tinned plate, is suitable for such lining, and it is, by 
preference, fitted so as to enclose an air space d, which further 
assists in preventing radiation through the doors. In cases where 
the oven is formed with other parts besides the doors, not covered 
by flues, the lining may be similarly applied to such unprotected 
— In the case of all or any of the flues, which are partly 

ormed by the external casing of the stove, as, for example, the 
back flues E, F, G, and the flues running under the oven (and which 
are behind the cover or plate H, Fig. 1), an outside jacket or casing 
is applicd of bright shect metal, such as tinned plate or other non- 
conducting material, having, however, by preference, its inside sur- 





face bright or capable of reflecting back to the flue the heat radiated 
upon it. ‘The application of such outer casing or shell to the back 
flues EK, FP, G, is shown at I, in Fig. 2, and its application 
to the bottom flues is indicated by the dotted line at J in 
Fig. 1. ‘This outer casing or shell is, by preference, applied so as 
to enclose a small air space, which causes it to more effectually 
obstruct the radiacion of heat away from the flues. ‘To prevent 
loss of heat from the top of the stove a light cover or 
hood K, by preference of tinned plate, or other bright sheet 
metal, is provided to entirely cover the top of the stove and to en- 
close the pans or cooking vessels (1,) therecn, as shown in Fig. 1. 
ly these means not only will the objectionable overheating of the 
kitchen or apartment be avoided, but the heat so obstructed will be 
made to act on the hitherto exposed sides of the cooking vessels. 
In the top of the hood K, near the back, there is fitted a tube and 
cap M, which may be opened to allow steam and vapour from the 
cooking operations to escape up the chimney. 

Another improvement consists in providing for the smaller sizes 
of pots or pans, supports, or “ contractors,” which fit into the top 
plate or cover of the stove or range, and which are formed with 
sunk sides projecting down into the fire-box with a supporting 
flange at the bottom, upon which the pot or pan may rest. ‘This im- 
proved “sunk contractor ” is represented in position at P, in Fig. 2, 
and separately in sectionin Fig. 3; it may, however, be placed in 
any of the circular openings. ‘This improvement permits of heating 
or boiling in a small pan when the fire may be low, and saves the 
making-up of the fire that would otherwise be requisite. 

In cooking stoves of the kind to which the present improve- 
ments chiefly relate it has been usual to form in the top 
plate, immediately over the fire-box B, a_ large oval 
opening Q, to receive one fish pan or other large vessel, 
and to provide a movable centre piece, indicated by dotted lines in 
Fig. 2, by which this opening is converted into two circular open- 
ings at the sides for pans of moderate size. By the present invention 
additional separate movable contracting pieces R are provided for 
converting the large oval or oblong opening into a single circular 
one in the centre. In Fig. 2 this central opening is represented as 
occupied by the “sunk contractor” P, herein before described. By 
these means, when only one vessel has to be heated, advantage may 
be taken of the more effective central position, and the extra making 
up of the fire, to one side or the other, necessary with the two-hole 
arrangement be thereby saved. 








Woop-workina Macuinery.—We are somewhat puzzled at the 
appearance of the following paragraph in the columns of a contem- 
porary :—" At the annual dinner of Messrs. Worssam’s employés, at 
the King's Arms Hotel, Hampton last week, Mr. Worssam, in re- 
sponding to his health, said there bad appeared in a recent number 
of Tns Exoiveer, under the head of “* Wood-working Machinery,” 
an article which, although he had before given that journal credit 
for impartiality in representing the merits of inventions and im- 

wrovements, he could not place within the range of that category. 
rhe writer displayed but a very limited knowledge of wood-cutting 
machines, since he only dated from the year 1850, and he (Mr. 
Worssam) imagined that his knowledge had grown with the growth 
of Messrs. Robinson’s, and dated from the time that they first 
thought of making wood-working machines. The fact, however, 
was that Messrs. Powis and James had exhibited a superivr machine ; 
Messrs. M‘Dowall had a first-class machine for the same pur- 
pose, and for planting; and Messrs. Forrest and Barr, as 
well as Sunline, had others."—[We fear Mr. Worssam’s 
dinner did not agree with him. We have recently written, upon 
two occasions, on wood-working machinery. On the first we spoke 
in terms of deserved praise of Messrs. Worssam and Co.'s, and 
Powis, James, and Co.'s machinery in the Exhibition. On the 
second occasion, and in continuation of our former article, we noticed 
with less favour, and with a little adverse criticism, Messrs. Robin- 
son aud Son's machinery, forming in itself an important collection, 
and one which, for want of space, we had, in our first article, been 
compelled to pass by in silence. What, pray, is Mr. Worssam’s 
e an grievance in this matter ? we should be glad to know.— 
Ep. E. 

INTERNATIONAL Exninition.—A most interesting and instructing 
little brochure upon parafline is being gratuitously circulated at the 
stall of the Messrs. Field, of Lambeth, in the eastern annexe; it 
therein details the discovery and history of this wonderful product, 
and it would seem that no other exhibitor of it has ventured to place 
candlesmade therefrom perpendicularly into chandeliers, thus proving 
that the one great difficulty which presented itself in its early develop- 
ment had been successfully coped with and overcome, an achieve- 
ment which, in itself, would have entitled it to the distinction of 
the medal which has been awarded to Messrs. Field exclusively for 
parafiine candles. We are further informed by these gentlemen 
that now that these candles are being imitated in so many quarters, 
it is their intention to stamp all of them with their trade mark and 
their name for the future.—Observer. 





HOWARD AND BOUSFIELD'S STEAM CULTIVATORS. 
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Tuts invention, by James Howard and E. T. Bousfield, of Bed- 
ford, relates, firstly, to improved means for regulating the paying- 
out or running-off of the slack rope from the barrels of windlasses 
used in steam cultivation. Windlasses as at present constructed 
with two winding barrels, on to which the traction ropes are alter- 
nately coiled, and from which they are also alternately uncoiled, re- 
quire the application of a brake to that barrel which for the time is 
paying out rope, in order to check its motion and prevent the rope 

rom dragging on the ground between the rope porters or car- 
riers ; but this arrangement of the brake entails a loss of the motive 
power. In order to regulate the paying out of the slack rope, 
and prevent it from dragging on the ground between the 

rters, without being dependent on the retarding influence of a 

yrake, the patentees propose to apply the lateral pressure of the 
drag or tension rope to keep the slack rope from uncoiling too 
rapidly from its barrel. The mode of carrying out this part of the 
invention is shown at Fig. 1, which represents the improved snatch 
block in plain view. 

By an inspection of this Fig. it will be seen that the addition of 
a guide or friction roller is made to the ordinary double snatch 
block, which block when in use is placed in front of the windlass, 
the ropes being carried from the pulleys of the snatch block in any 
required direction. 

A is the guide or friction roller, grooved on its periphery, and 
furnished as shown best in the sectional view, Fig. 2, with shoulders 
a,a, which are intended to bear against the edges of the pulleys 
B, B'. This grooved friction pulley is made somewhat to exceed in 
diameter the breadth of the space between the pulleys B and B! of 
the snatch block, in order that it may divert the ropes out of a 
straight line. It is mounted on a stud carried by a rock lever 
C, which has its fulerum on the snatch block frame. This 
rock lever is placed between the pulleys B, B', in such a manner 
that the draught strain of the hauling rope will press the 
roller A into contact with the pulley around which the paying- 
out or slack rope is passing. As the draught rope passes to 
the windlass in the direction of the red arrow it will drive round 
the pulley A, which by bearing against the inclined edges of the 
pulley B',; will set that pulley in motion, but by reason of the 
friction surfaces of the pulley B' having a greater radius than the 
seat of its groove, the pulley A by rotating it by friction of contact 
will have a tendency to drive it at a surface speed slightly inferior 
to that of the draught rope. ‘I'he result of this action is to prevent 
the slack rope running off its barrel at a greater speed than the 
draught rope. D, D, are small guide rollers mounted on the rock 
lever C, and held up to their work by means of elastic tail pieces E 
attached to the rear end of the horns in which the rollers are 
mounted. These rollers serve to keep the rope in close contact 
with the pulleys B, B. 

‘The second part of the invention relates to the construction of 
double-action — or cultivators to be operated by steam power. 

Fig. 3 is a plan view, and Fig. 4an elevation, of so much of the 
implementas will serve to explain the improvements, which consist 
ina novel arrangement for suspending the ploughs out of work, and 
in a simpler and better arrangement than has heretofore been adopted 
for steering the implement. The two sets of plough bodies or 
cultivator tines (for working alternately as the implement moves 
from headland to headland in either direction) are carried by two 
distinct sets of beams A, A, and A', A', mounted in acarrying 
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frame B. These sets of beams, instead of rocking on a common 
centre, are mounted on separate axles or fulcrum rods, one axle for 
each set, and the sets of beams are so arranged as to overlap 
each other at their inner ends. This overlapping is 
effected by placing the separate fulcrum rods or cross axles of 
the plough beams one on either side of the centre of the implement. 
The beams are severally so arranged with respect to each other as 
to admit of the two sets of beams working freely between each 
other at their inner ends, and by this means the length of the im- 
plement is reduced. The carrying frame B, in which the beams 
are mounted, is supported by three side wheels, viz., the furrow 
wheel C and the land wheels D and D'. The implement is steered 
by moving or locking the two “land” wheels simultaneously, the 
“furrow” wheel or that on the opposite side having no locking 
motion. The furrow wheel is mounted on a stud axle projecting 
from the centre of one of the side frames, and the other wheels are 
mounted upon wheel stalks E, E', having their bearings in the oppo- 
site side frame. ‘To the upper ends of these wheel stalks levers F, 
F, are keyed, and jointed to the inner extremities of these levers are 
rods G, which stretch across the implement, and are coupled to a 
double-handled steering lever H; when, therefore, it is desired to 
steer the implement it is only necessary to turn the lever H on its 
fulcrum I in the proper direction, and the land wheels will 
simultaneously move into the position indicated by the dotted lines, 
according to the course it is desired to direct the implement. 

The attachment of the ploughs or cultivators to the beams is not 
shown, as that may be effected in any well known and approved 
manner. To raise them from the ground pairs of chains are 
employed, which are attached to the outer beams, and carried over 
pairs of eccentrics or cam pulleys K, K, to which they are respectively 
secured. These cams are mounted on short axles having their 
bearings in standards bolted to transverse bars, which serve also to 
connect the two side frames together. These short axles are set 
midway between the fulcrum rods or axles of the two sets of 
plough beams, and their cam pulleys are so arranged and operate in 
such a manner that the set of suspended ploughs or those out of 
work will not by their weight raise the set that are depressed and in 
actionfrom their work. ‘The balancing tendency of the sets of 
ploughs is removed when the implement is at work by arranging 
the eccentric pulleys as shown at Fig. 4, the largest radius of the cam 
pulleys of the working set being opposed to the smallest radius of the 
cam pulleys of the suspended set. 





La Gioms.—The Gazette de Midi publishes a letter from Toulon 
of the 29th July, giving an account of a visit paid by a naval com- 
mission on the previous day on board the iron-cased frigate Gloire to 
prepare a report on the effect of the apparatus applied to her machi- 
nery to increase the power of her steam. It is said to have beeu 
a success. The Gloire, having but half her fires lighted, obtained an 
increase of mechanical force equal to 30 per cent. This invention 
will be of immense importance with respect to iron-cased ships, as 
they cannot carry so much fuel as ordinary ships. The experiment 
tried on board the Gloire proves that henceforth ships of her class 
may proceed to sea with less fuel and obtain a greater speed than 
under the old system. It is proposed to apply this apparatus to all 
the steam vessels in the French Imperial navy. 

Tue OvercrowpinG or Ramway Stations. — It is impossible, 
while travelling by railway, to avoid noticing the increased bustle 
and seeming confusion and danger which are presented at the chief 
stations; and, without referring to statistics, it is easy, by the eye 
alone, to form some opinion of the vast and constantly-increasing 
numbers who avail themselves of this means of transit. In these 
Exhibition times the crowds which throng the London termini 
form an extraordinary sight. At King’s-cross, the Great Northern 
Railway Company have extended their premises; and at London 
Bridge and elsewhere it has also been necessary to increase their 
accom:modation. Nevertheless, there is a great deal of confusion, 
particularly in the arrangements for receiving money and issuing 
tickets. As regards the platforms and the lines, the complication is 
constantly increasing, owing to the opening out of the iron r 
in new directions. At King’s-cross terminus trains are filled and 
emptied of passengers in the midst of the numerous crossings, and 
away from platforms altogether ; and we have seen three excursion 
trains and an ordinary train, at one time, waiting their turn at 
Holloway to follow others to King’s-cross, clear of express trains. 
At the junctions of branches with main lines there is constant cause 
of delay and risk of some terrible accident. At the Fenchurch- 
street station of the North London, Blackwall, and other railways, 
there is good management, with plenty of space on the platforms ; 
and the thousands of passengers who arrive here daily pass out 
with ease. ‘The places where the money is received, and the 
entrance, are not so well planned; and it is not unusual to see as 
much struggling here for tickets as there is at the pit entrances of 
the best theatres.—Builder. 
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BENSON’S GREAT CLOCK IN THE EXHIBITION. 


















































Crass XV. of the Exhibition, the class devoted to horological 
apparatus, was handed over to an almost exclusively foreign jury, 
with a Portuguese chairman and a French deputy chairman. One 
English juror succeeded (!) in obtaining a medal for his own chrono- 
meters, and generally the medals were awarded with much liberality, 
the cast iron roughly-painted clocks on the Denisonian plan coming 
off with real bronze oom The largest, and unmistakably the 
best finished clock in the Exhibition—that of Mr. Benson, of 
Ludgate-hill, was passed over, however, with an “honourable 
mention.” We speak with but little pretension to horological 
knowledge, but as engineers, we can say that it really approaches 
much nearer the “ perfection of mechanism” (vide Mr. Benson’s 
announcements) than any other example of clockwork we have yet 
seen on anything like the same large scale. The clock is driven by 
weights of nearly 7 cwt. placed 200ft. away, and besides four pairs of 
hands on the four sides drives another pair 350ft. away on the south 
front of the Exhibition building. The pendulum, beating every 
two seconds, is nearly 15ft. long over all, the hour bell weighs 
22 cwt., and the quarter bells average 6} cwt. each. The striking 
power is sufficient, however, to strike a bell of 7 tons. Altogether, 
we believe, the clock is the largest in Europe with the exception of 
that in the Westminster clock tower. 

In most large clocks where great weights are used, these are not 
allowed to act directly upon the pendulum, but are employed to 
wind up a small weight, generally once every minute or half minute, 
this weight being made to impart an exactly uniform impulse to 
the pendulum at each vibration. The heavy weights thus descend 
intermittently. This arrangement, known as the remontoir, is in 
Mr. Benson's clock applied direct to the escape wheel, instead of 
through a train of gearing as in other clocks. A double lever 
aneet of a novel kind, and insuring greater uniformity, is also 
employed, the remontoir acting every thirty seconds. Graham’s 
dead beat is employed, the hands moving intermittently instead of 
continuously, as in most other clocks. 


_ As for workmanship, the lower framing is made of heavy angle 

iron polished on both faces, the bearings are made, for the most part, 

in dsomely fitted pl blocks, the wheels are of gun metal, 

cast solid, and afterwards cut in a gear cutting engine, and the 

general finish of the whole is more in the style of the better class of 

— machinery than in that of the ordinary make of turret 
ocks. 











AMERICAN BRIDGE BUILDING. 


_ Tue Scientific American gives an account of a large swing bridge 
in course of erection near New York. It was intended at first to 
erect a complete stone structure, but the great depth of the tidal 
river, 25ft. at this point, and its very unequal bottom, containing 
quicksands and large boulders, offered serious difficulties to the 
forming of coffer dams, and laying piers of masonry in the usual 
way. The original design was, therefore, changed to the present 
one, consisting in principle in constructing massive solid abutments 
of masonry at each shore, and three piers in the river, formed of cast 
iron hollow columns, built up inside with masonry, all supporting 
three large spans composed of iron-box girders. The total length of 
the bridge will be 472ft., divided into three spans, the two side ones 
fixed, the central one forming a rotary draw, 218ft. in length, to per- 
mit steamboats and other vessels to pass on each side with a clear 
water way of 80ft. In extreme breadth over all the bridge 
will be 52ft.; there will be a foot path at each side 7ft. wide, 
and a broad central roadway for vehicles. The central pier 
for the turntable of the draw consists of eleven cast iron 
columns, each 6ft. in diameter, sunk and arranged in a circle of 
50ft. in diameter. In the centre of these is a single column, forming 
the axis of the whole. The other two piers are each composed of a 
single row of five columns, the three inside ones being 6ft. in 
diameter, and the two outside ones 8ft. in diameter each. The 
sinking and construction of the pier columns involve interesting 
engineering operations. <A description of one will suffice for the 
whole. Each column is formed of sections of cast iron varying 
from 9ft. to 9}ft. in length, and 2in. in thickness; and cast with an 
inside flange for bolting them together like pipes. In commencing 
to sink one of these, three sections are first bolted together, forming 
a column about 27ft. high. It is set perpendicularly upon a streng 
wooden frame in the water, and when placed over where it has to be 
sunk, the frame is removed with a derrick, and the column lowered 
upon the river bed. The other sections are afterwards bolted on. It 
now requires to be sunk to a considerable depth below the bed of the 
Tiver to obtain a secure foundation. Some columns require to be 
sunk deeper than others. One bas been sunk no less than 35ft. Zin, 
below the surface of the bottom. In order to effect this object the 
psec is converted into a diving bell, into which the workmen 
escend, and excavate inside, the column sinking as the work pro- 
Sresses, until the proper depth is reached. This depends on the 





nature of the bottom of the river. The height from bottom to top 
ranges from 50ft. to 70ft. In order to sink a column, a large, 
cylindrical air-tight chamber, called an “air-lock,” is fastened on 
its top. This is provided with a door on its bottom and another 
on its top, and also with valves packed with india-rubber. It is 
charged with air by a steam engine situated on a_ scaffold, 
which operates several air pumps and forces air into the lock through 
a flexible tube. As the air pressure increases, the water which 
entered the column in sinking is forced out underneath, until 
the bed of the river is exposed. By the peculiar arrangement of the 
valves and doors of the air lock, the pressure of air to keep out the 
water is maintained by the engine, in the column, while the men 
descend and excavate below, and send up the silt through the inte- 
rior until the column has been sunk to its required depth. When 
this is accomplished the column is filled up inside with masonry, so 
that, when finished, it is a compound of cast iron and solid masonry. 
The sinking of these hollow shafts has been a work of great labour 
and difficulty, as boulders, weighing from 1 to 30 tons, have to be 
removed to permit their descent. On the centre pier, a great cir- 
cular girder, forming a ring—cap 46}{t. in diameter, 3ft. broad, and 
3ft. 9in. deep, has been laid. It is to form the roadway of the draw 
turntable. ‘This girder has been cast in eleven sections, and its top 
is now being planed in position by a planer erected for the purpose. 
It resembles a revolving crane, with the centre shaft in the middle 
column of the pier. The cutter travels round the girder, planing 
as it moves. It is driven by belting from the steam engine, 
and the cutter is made to traverse round by a pinion biting 
into a rack secured inside of the girder. The cutter of this planer 
traverses a circle of nearly 147ft., making a revolution every six 
minutes. A track of smooth wrought iron blocks will be laid upon 
the face of this girder, and on this the rollers of the turntable of 
the draw will be supported and travel. ‘There will be 98 hollow 
rollers on the turntable, each 2ft. in diameter, and the draw will be 
composed of a peculiar trip lit arched girder, with its axis in the 
central column of the Ane pier. In position it will rest on three 
piers ; when open it will be supported and moved on one. To allow 
vessels to pass, the mass of the draw to be moved will weigh about 
400 tons. Each girder for the spans will be constructed of half-inch 
plate iron, strengthened with angle iron. It will be a rivetted, 
arched box 3}ft. deep, 3ft. broad, set in cast-iron shoes, and sus- 
tained by a wrought iron tension rod, no less than 84in. in diameter. 
Each span will have two girders, and the flooring will be laid on 
rolled needle beams or fluor girders, 1ft. deep. When the spans are 
erected, ornamental balustrades of cast iron will be put up, and the 
whole structure, when finished according to the design, will be 
beautiful as well as substantial. 





NORTH OF ENGLAND INSTITUTE OF MINING 
ENGINEERS. 


Tue anniversary meeting of this institution was held at the 
Rooms of the Institute, on Thursday, August the 7th, the president, 
Nicholas Wood, Esq., —- 

The annual report of the Council of the Institute was read by 
the egy 2 t gives a favourable account of the progress of the 
institution, both with regard to the extension of the number of its 
members and the production of valuable original papers on topics 
connected with mining, and especially with coal min- 
ing. The efforts made by the society to obtain the establish- 
ment of a college for the dissemination of mining science 
were dilated upon at some length, with some additional ex- 
—— from the president. The special committee, it seems, 

ad originally appealed to the coalowners of the district, and 
also those of the kingdom at large, to come forward with the 
funds requisite for the commencement of such an establish- 
ment in some central part of the kingdom, but in a mining 
district. These efforts were not met by those most imme- 
diately interested in the success of such an undertaking, 
and the proposition fell to the ground, notwithstanding a most 
munificent offer on the part of the Duke of Northumberland to aid 
the enterprise. The University of Durham was next appealed to 
by the special committee, and an interview with the University 
authorities and subsequent negotiations took place. The heads of 
the University were, it seems, ready to allot buildings for the use of 
the college, and give all proper privileges and facilities, including a 
share in the government of the proposed institution to be exercised 
by its promoters. This project, however, failed from want of sup- 
port on the part of the coal trade of the district. The last attempt 
was to induce Government to originate and aid such an undertak- 
ing; the response to which appeal appears to have been the com- 
mission of inquiry into the management of the University, which 
has just published its report, in the shape of ordinances for the 








future regulation of the studies there promoted. In these ordi- 
uances the president remarked the imperative necessity for the 





erection of some school of mining science was ally admitted ; but 
the machinery proposed was sadly inadequate. Looking at the scale 
of remuneration for the professors proposed, it would be vain to ex- 
pect accomplished men to undertake the duties; and if first-rate 
— was not held out as the inducement the whole must result in 
ailure. 

After the reading of the reports of the Council aud Finance Com- 
mittee the general business of the institution was proceeded with, 
and some notices of changes in the mode of electing officers and in 
the days of meeting were taken into consideration. The result was, 
that Mr. Marley's motion, to add to the number of vice-presidents, 
was, after a good deal of argument, pro and con., negatived. A 
second portion, however, of his proposal, which was that no vice- 
president should hold office for more than three years consecutively, 
was, after some discussion, carried by a small majority. Another 
proposal by the same gentleman, to the effect that, in future, 
persons eligible to offices should be nominated at a general meeting 
prior to the anniversary meeting, much as persons eligible for 
Guardians of the Poor are nominated, and the officers chosen from 
such lists, was adopted by the meeting. 

The next proposal debated was that of Mr. John Daglish, that 
the general meetings should be alternately held on Saturday instead 
of Thursday, and that the hour of meeting on Saturday should be 
two o'clock instead of twelve, which was also carried by a con- 
siderable majority ; after which the proceedings were brought te a 
close by the reading of some suggestions by a member on the best 
means of further extending the utility of the institute. 

In the evening, a considerable number of members dined together 
as usual, at the Queen's Head Inn, Pilgrim-street. 





Tue tate A. M. Ross, C.E.—We regret to announce the death, on 
the Sth inst., after a long and severe illness, of Alexander McKenzie 
Ross, Esq.,C.E., of 2, Ladbroke-gardens, Kensington Park, W., and 
late of Montreal, aged 56. Mr. Ross was the resident engineer, 
under Mr. Stephenson, of the Victoria Bridge at Montreal. 

Triat Trip or tHe Apniatic.—The official trial trip of this ship, 
one of the Atlantic Royal Mail (Galway) Company's steamers, took 
place on Friday morning at Southampton, in presence of the Go- 
vernment authorities. She has lately received a complete overhaul, 
and her internal arrangements have been considerably altered, so 
as to adapt her for the service intended. She is of American build, 
and was originally owned in New York. Her length is 354ft., 
breadth 50ft., tonnage 3,700, and 1,300 horses’ power. The 
engines are on the diagonal oscillating principle, cylinders 100}in. 
in diameter, with 12ft. stroke piston; the diameter of paddle 
wheels 41ft. The speed of the vessel was tested at the mea- 
sured mile in Stokes Bay. The special objects of the trip were 
to ascertain the working of her nthe + el and the speed attainable 
under steam only, which averaged in the four runs about 16 statute 
miles per hour; the pressure of steam was 24 |b., revolutions of 
engines 15, vacuum 29. The steamer had on board 850 tons of 
coal, and 55 tous of water; her draft of water was aft 2Uft., for- 
ward 18ft. 4in. Although blowing a hard gale from the south- 
west throughout the day, with heavy squalls of rain, the results 
attained were considered satisfactory. 

Seamiess Correr Tunes.—Some of the seamless tubes, made 
ostensibly from copper, appear to be formed of an alloy. This is 
the more probable because copper cannot readily be cast into the 
hollow ingots from which the tubes are to be drawn. Pure copper, 
in its melted state, has a pudding-like consistency, and when cast is 
likely to come out unsound. In alloying it, to increase its fluidity 
when melted, the metal is not only debased, but it loses much of its 
malleability. At a seamless tube works, near New York, pure 
copper is cast into sound tubular ingots by running the fluid 
metal into moulds revolving some 2,000 turns a minute. The 
centrifugal force thus imparted to the metal condenses it upon 
the inner surface of the mould, and experience, in the use of 
the tubes thus cast, shows that perfect soundness is thereby 
attained. ‘The refining furnace is set up close by the moulds, 
of which there are twenty, more or Jess, disposed radially 
around a central shaft, the axis of each mould lying horizontally. 
A large friction wheel on an upright shaft gives motion to all the 
moulds. A measured quantity of metal from the furnace is poured 
successively into the end of each mould, the result being a tubular 
ingot, of say lft. length, 44in. in diameter, and having a beautiful 
smooth cylindrical hole of about 3in. bore throughout its length. 
When cold this ingot is heated and rolled upon a loose mandril, 
between four rollers so disposed as to embrace its entire circum- 
ference. After being thus rolled out to a length of 2ft. the process 
is repeated until the length is increased to 3ft. or 4ft. After anneal- 
ing it it is then drawn successively through dies of gradually 
diminishing size until the tube has n brought to the required 
diameter and length. A single pass through a smoothing die com- 
pletes the process. 
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STEEL MAKING AT KRUPP’S WORKS. 


In the truly magnificent display of Krupp’s cast steel the special 

points of interest are the wonderful soundness and the enormous size 
of the castings; and in these respects ne is so far in advance of all 
other producers of cast steel that it will be extremely difficult to 
approach, much more to overtake him. Krupp affects considerable 
mystery in his processes. He rejoices in astonishing the world by 
the magnitude of his operations; and, like many others who have 
far less reason for self-gratulation, he is not inaccessible to the 
charms of popular applause. He has printed a handsome series of 
plates of various objects of his manufacture, which is prefaced by 
our photographic views of his works inEssen. They are evidently 
of large extent, and are reported to occupy, one way or other, 
180 acres of ground. It is stated that he employs puddled steel, 
which is broken up, assorted, and remelted in crucibles. This variety 
of steel does not appear to be adapted for cutlery. He con- 
sumes all the spiegeleisen produced by Miisener and Co. It is 
affirmed that there is a great consumption of plumbago and 
leather parings at the Essen Works. Each crucible is said to 
contain 70 Ib. of steel, and the furnaces in which they are 
heated vary much in dimensions, the smallest holding two 
and the larger twenty-four crucibles. When a large casting is 
required, the organisation has been carried to such a remarkable 
degree of perfection that at a given signal all the crucibles needed 
are ready to be taken out of the furnace at the same time. Their 
contents are poured with the utmost rapidity into a large reservoir, 
and from this the metal is cast. By this means, as in bronze-found- 
ing on the large scale, homogeneity is attained. The apparatus for 
working the steel is the most gigantic yet constructed, There isa 
steam-hammer weighing 50 tons. The anvil face weighs 185 tons, 
and cupola furnaces were built expressly to melt this large quantity 
of metal. The largest casting in the world is the great bell at 
Moscow, reported to weigh 192 tons; but it cracked in cooling, and 
was never removed from its birthplace. Krupp’s anvil rests on 
eight blocks of east iron, weighing from 125 to 135 tons each, and 
making a total weight of 1,250 tons of cast-iron! This solid struc- 
ture of iron is supported on a wooden foundation, 40ft. square. The 
mould for casting steel solid should be constructed so as to avoid 
the presence of all angles, of which the inevitable effect 
would be to cause a lodgment of the air, and consequent un- 
soundness, due to bubbles. Vent-holes will not suffice to remedy 
this evil, as they become so soon stopped up by the rapid 
solidification of the steel that the air has not time to es- 
cape. ‘The large casting exhibited by Krupp, in 1851, weighed 
2} tons, and the largest in the present Exhibition weighs 21 tons. 
It is in the form of a soiid cylinder, about Oft. high and 8ft. 8in. in 
diameter. It has been broken across to show fracture. We have 
inspected the fractured surface over and over again, even under a 
good lens, and we have failed to detect a single flaw. The largest 
casting Krupp ever made weighed 25 tons. Now, when we reflect 
that this enormous mass of metal is melted in comparatively small 
crucibles, we get an idea of the perfect organisation requisite to have 
every crucible ready and the pouring effected at almost the same 
moment of time; and it is in this organisation that we are disposed 
to think one great merit of Krupp consists. <A large rectangular 
ingot, weighing 15 tons, is exhibited; it has been broken across in 
eight places to show uniformity of quality and structure; it was 
east cylindrical, and reduced afterwards under the hammer to the 
rectangular shape. Krupp exhibits shafts, rolls, railway tyres and 
wheels, locomotive axles, and guns. There is a good catalogue in 
German, illustrated with a photograph of the various objects in the 
collection, and there is also a price list of the cast-steel guns. A 
finished cun of 8in. calibre, turned, bored, and rifled, without 
breech-closing apparatus, is advertised at £975. Among the plates 
in the large series previously referred to, we notice drawings of 
locomotive axles supplied to some of our largest railway companies, 
and crank axles of marine engines supplied to some of our most 
celebrated marine engine makers. We congratulate Krupp on the 
pre-eminent position which he oecupies in the world as the producer 
of the largest and soundest castings in steel, though not on the site 
which he occupies in the Exhibition. Whose fault is this? But 
tallow, toys, and sweetmeats evidently stand high in the estimation 
of her Majesty’s Commissioners. In the vicinity of Krupp’s works 
is the smaller establishment at Bochum. We are informed that the 
processes here adopted are the same in all respects as at Krupp’s, 
and that access to the works is liberally granted by the proprietors. 
The large steel bell, not far from Krupp’s collection, was cast at the 
Bochum Works. Steel cannot be compared with bell-metal for 
quality of sound, but is a cheaper material. 





PROPORTIONS OF LOCOMOTIVES. 

It has been the custom with some locomotive makers to make a 
calculation of the “ cubic feet of steam used per mile” in the cylin- 
ders of their engines, and we once knew a builder who contended 
with considerable energy that a 16-in. cylinder passenger engine, 
with 7-ft. wheels, required a smaller boiler than a 16-in. cylinder 
goods engine with 4}-ft. wheels, inasmuch as the former expended a 
less number of “cubic feet of steam per mile.” It had quite 
escaped his attention that the smallest possible boiler would supply 
as much steam per mile as a larger one, provided only that sufficient 
time were given in which to raise the steam. Hence, asa general 
fact, the various rules for proportioning locomotive boilers from the 
diameter of the cylinder are founded upon a wrong principle, and all 
successful builders of fast engines are well aware that more boiler 
room is necessary than these rules commonly allow. A passenger 
engine and a goods engine may both have the same diameter of 
cylinder and length of stroke, the former having 74-ft. and the 
latter 54-ft. wheels. While the former may run sixty miles an hour, 
the latter may be considered fast at twenty miles. In the former the 
corresponding speed of piston may be 1,000ft. per minute, while in 
the latter it may be 500ft. in the same time. Hence the cylin- 
ders of the passenger engine will be emptied more than twice 
as rapidity as those of the goods engine, and if the average 
pressure of steam upon the piston, throughout the stroke, were 
the same in each case, the passenger engine would require to have 
a boiler of more than twice the evaporative power of that of the 
goods engine, in order to maintain its speed and to supply itself 
with steam. The quantity of water evaporated, in cubic feet or in 
gallons per hour, is the only real standard of the power of an 
engine, and fast engines must vecessarily have greater boiler capa- 
city than those intended for slow trains. Ata speed of fifteen miles 
an’ hour, the resistance of a train of given weight may be 10 Ib. 
only per ton, while at thirty miles an hour the resistauce may be 
20 1b. per ton. The resistance does not increase in the direct ratio of 
the speed, for the mere rolling friction is constant at all speeds, 
while the resistance due to blows, jolts, and the atmosphere, in- 
creases as the square of the speed. But if the increase of the latter 
resistance be such, as it generally is, as to double the whole resist- 
ance at*a speed of thirty miles an hour, then must the engine not 
only overcome twice the resistance at every moment of its progress, 
but it must also exert this double draught through twice the space, 
and hence it must exert four times the power required at the lesser 
speed. The average total pressure upon the pistons would require 
to be doubled, either by increasing their area or the density of the 
steam admitted to them, and the pistons, at the same time, would 
move twice as fast as at the slower speed. 

There are still no rules which can be implicitly de pended upon 
for proportioning locomotives. Not that a locomotive, proportioned 
according to any of the usual formula, would not work, or that it 
would not work with average success, but the proportions which 
will afford the best results are still unascertained. An allowance of 
“6 of a square foot of firebox surface and six square feet of tube 
surface is usual for the evaporation of each cubic foot of water 
per hour, but with combustion-chamber boilers these propor- 
tions become nearly one square foot of firebox and only four 
or five square feet of tube surface. The efficiency of tube surface 


depends greatly upon its disposal and upon the form of the smoke- 





box and arrangement of the exhaust pipes. The increasing size 
of the grates for burning coal is generally attended with an increase 
in the area of firebox surface, although obviously no more heating sur- 
face, as such, simply, is required for coal than coke, The tube surface 
was formerly increased by crowding very small tubes very closely 
together, whereas larger tubes, separated by a greater distance, and 
presenting, consequently, a smaller extent of surface, are now found 
preferable. We have seen 1}-in. tubes set within jin. of each other 
at the smoke box end, whereas }-in. spaces for 2-in. tubes are now 
preferred. With combustion chambers the tubes, being short, are 
made, of course, much smaller than where they extend for the whole 
length of the boiler. 6-ft. tubes, 1gin. in diameter, are used in such 
boilers, while in some coal-burning engines the 5}-ft. tubes are 
ljin. only in diameter, and a few boilers have been made, with 
nearly 500 tubes each, only 22in. long and Zin. indiameter. Respecting 
other proportions of locomotives it may be said generally that large 
steam room and large steam pipes tend to give dry steam, long steam 
ports and a long throw of the valve, are altogether preferable to the 
opposite proportions, provided the valve is balanced, so as to work 
with the minimum of friction; a long stroke, say one-half greater 
than the diameter of the cylinder, is now preferred to any shorter 
length; while with the gradual introduction of steel in place of 
wrought iron, the proportions of the working parts are being in 
many cases modified. For bearings, however, the wearing surface 
has been generally increased within the last three or four years. 
Driving axle journals, which were formerly made but 6in. or 7in. 
long, are now from 7}in. to 9in. long. In all the details of loco- 
motives constant changes of construction and proportion are being 
made, and while no exact rules can be framed for proportions, it is 
doubtful if the adoption of any rules, pretending to exactness, would 
be advantageous. 








THE PSYCHE. 


Tue Psyche, paddle despatch gunvessel, fitted with engines of 
250-horse power by Messrs. John Penn and Son, the first of her 
class afloat, made her official trial of speed this week at the measured 
mile in Stokes Bay, under the superintendence of Capt. H. Broad- 
head, commanding her Majesty’s ship Asia and the steam reserve 
at Portsmouth, Messrs. Murdoch and Lynn superintending the 
working of the machinery on the part of the Admiralty, and Mr. 
Holliday being in charge for Penn and Son. The cylinders have a 
diameter of 62in., with 4ft. Gin. length of piston stroke, the 
area of the cylinders being 3,019 square inches. The diameter 
of the wheels is 18ft.; the quantity of coals on board, 230 
tons; draught of water, 10ft. Zin. aft, and 9ft. 7in. forward. 
The engines are fitted with disengaging apparatus, and the boilers 
with superheaters. The ship is of 835 tons, built from Admiralty 
drawings. Portsmouth harbour was left at 11°30 a.m., and on clear- 
ing its entrance the revolutions of the engines were increased to 29 
and the vessel's course was laid out to the southward. The weather 
was as favourable as could possibly be for the trial, the water being 
perfectly smooth, witha light westerly breeze. On nearing the 
Warner lightvessel the Psyche’s head was brought round and laid 
for the trial ground in Stokes Bay, where eight runs were made at 
“the mile,” as follows :—In the first run the time was 3min. 46sec.; 
the speed in knots, 15-929; the pressure of steam, 27 lb.; 
and the number of revolutions of engines, 32}. In the second 
run the time was 4min. 47sec.; the speed in knots, 12°543 ; the 
pressure 27 1b,; and the number of revolutions, 32}. In the third 
run the time was 3min. 39sec.; the speed in knots, 16-438; the 
pressure, 20 lb. ; and the number of revolutions, 33. In the fourth 
run the time was 4min. 4(sec.; the speed in knots, 12-857; the 
pressure, 281b.; and the number of revolutions, 34. In the fifth 
run the time was 3min. 44sec.; the speed in knots, 16071; the 
pressure, 271b.; and the number of revolutions, 33}. In the sixth 
run the time was 4min. 29sec.; the speed in knots, 13°383; the 
pressure, 27 1b.; and the number of revolutions, 33}. The mean 
speed of the whole was 14°521 knots. The vacuum of the engines 
ranged from 24in. to 25in. At the conclusion of the full-speed 
trials the ship was steamed out to the southward to ease the 
steam down and cut off the two after-boilers to test the ship's speed 
at half power, which was carried out in two ruas with the follow- 
ing results : —First run—time, 4min. 18sec.; speed in knots, 13°953; 
revolutions of engines, 28}. Second run—time, 4min. 44sec. ; speed 
in knots, 12-676; revolutions of engines, 30. The mean speed of 
the two runs was 13:314 knots. In making the circle complete, 
with the helm to starboard, the ship came round to port in 5min. 
24sec., the rudder being over at an angle of 154 deg. Round 
to port the circle was made in 5min. 28sec., the rudder being over 
to 29 deg.; the revolutions of the engines being, in the first instance, 
294, and, in tue second, 28. From the time of giving the word the 
engines were stopped dead from full speed in 30sec., started ahead in 
16sec., and started astern in 35sec. The diagrams of the indicator 
and expansion cards were of unusually favourable character. 
At full speed the ship carried a tremendous wave under 
her bows, while at half speed she carried one not a quarter 


the size. From these circumstances it was evident that 
as the driving power of the engines was increased from 


half to full speed so the volume of water to be driven before 
her bows was also increased. If this fact be then taken as the cause 
of the slight difference in the ship's speed between half and full 
boiler-power, then the only conclusion which can be arrived at is— 
that, had the hull of the Psyche been as perfect in form and capable 
of doing its work as is her machinery, the ship’s speed at sea would 
equal the speed attained at the measured mile yesterday. As it is 
the Psyche may be looked upon as a 114 to 12-knot vessel at sea, 
taking the average of weather. The engines and boilers gave the 
greatest possible satisfaction by their working. The Psyche is a 
sister vessel to the Enchantress, launched at Milford; the Helicon, 
building at Portsmouth, and the Salamis at Chatham. It had been 
arranged that the Psyche was to become the yacht for the use of the 
Lords of the Admiralty, but on their lordships visiting the vessel 
at Portsmouth last week a doubt was expressed whether she would 
afford the necessary accommodation, and it is not improbable now 
that her future services may be changed to the Mediterranean, on 
the line between Malta and Marseilles. 








POLYTECHNIC INSTITUTION, 

On Tuesday evening Professor Pepper delivered, at this excellent 
institution, a brief but a very interesting and instructive lecture in 
explanation of M. Serrin’s new system of electric illumination. 
Having described, with his usual accuracy and lucidity, the principle 
of the voltaic battery, and having drawn attention to the importance 
of applying that principle not only to scientific investigations, but 
to the practical purposes of every-day life, Mr. Pepper explained 
that the electric light was obtained by passing the electricity be- 
tween two charcoal points. Many things had to be attended to, and 
numerous difficulties had to be overcome before the light could be 
made automatic or self-acting, and in the perfect success with which 
that important point had been attained in M. Serrin’s inven- 


tion the value of that invention might be said chiefly to 
reside. If the charcoal points were brought in contact, or if they 


were removed too far apart, there would be no light. ‘To keep up 
the illumination it was necessary that the carbons should approach 
each other without touching; but, to be of any practical value, the 
charcoal points should work “ automatically; and of forty different 
systems which had been contrived from time to time that of M. 
Serrin was the only one which satisfactorily fulfilled that condition. 
The inventor had received several high distinctions in his own 
country, and the prize medal had been awarded to him at the Great 
Exhibition. The lecture was followed by a series of ingenious and 
interesting experiments, which were conducted under the superin- 
tendence of M. Serrin himself, and afforded manifest gratification 
to a numerous company of spectators. Whether the n— ‘was 
eam upon the floor of the hall, or in the second, third, or 

ighest gallery, the effect was in each case equally satisfactory, 
the electric light being invariably produced almost with the velocity 





of thought, and being turned with similar ease in a variety of oppo- 
site directions, and to all appearance rather by the mere volition of 
the operator than by any visible manipulation. The first experi- 
ment was a display of “ naked light,” very dazzling to the eye; the 
second was an exhibition of a light under a prismatic glass 
shade, constructed by Messrs. Defries, of Houndsditch; the third 
was a similar display under a ground-glass shade. The hall was 
then lit up with divergent rays thrown from a parabolic mirror. 
Rays nearly parallel were reflected from another mirror, and 
it was stated that they were carried a distance of three miles 
with such power that small print might be read with ease. The 
use of the electric light for signalling purposes on the field of 
battle was strongly insisted upon, as also was its applicability to 
submarine and mining operations, inasmuch as the light was found 
to burn brilliantly under water, and in an atmosphere of carbonic 
acid. At the close of the lecture, the visitors were invited to view 
outside the building a brilliant imitation of a comet, produced by the 
projection of rays from a parabolic mirror. The column of light 
produced by this ingenious contrivance was very effulgent, and 
illumined Regent-street with a brilliancy which afforded not a little 
surprise to the passers-by. It is said that the commercial applica- 
tion of this new system of illumination is quite satisfactory, the 
battery used being upon the principle of Professor Groves, the cost 
of which is understood not to exceed two shillings an hour.— 
Morning Post. 





Tue Mersey Gux.—The Admiralty transport Devon has arrived 
at Chatham, from Portsmouth, having on board the monster 
wrought iron 13-in. gun, weighing, exclusive of the carriage, 
24 tons, and throwing a solid shot of 270lb. weight. The gun will 
be landed at the Government wharf adjoining the dockyard, where 
it will remain until the target now under construction at Chatham 
dockyard is completed, when it will be removed to Shoeburyness 
for the experimental trials to be made with it under the direction of 
the Ordnance Select Committee. 

Pyevmatic Despatch Company.—On Tuesday the second ordinary 
meeting of this company was held at the offices, Victoria-street, the 
Duke of Buckingham in the chair, to receive and consider the 
report of the directors, and to discuss the propriety of increasing 
the capital of the company with reference to its extension. The 
report states that the directors have come to an arrangement with 
the London and North-Western Company for the carriage of parcels 
at a speed not less than fifteen miles per hour, and ata rate of charge 
not exceeding the present rate. The railway company also agrees 
to grant sites for stations at Camden and Euston rent-free. If the 
terms be accepted, the Despatch Company will have to lay down a 
4-ft. tube to connect the Camden and Euston stations; also a line 
from the latter station to a station in High Holborn; alsv a line 
thence to a station at the intended new market in Smithfield, and 
thence to a station in Gresham-street. The estimated cost of the 
proposed works, plant, and machinery, is £131,260. The annual 
receipts would be about £20,800, and the expenses £10,900, leaving 
a net profit of at least A cent. perannum. The chairman, in 
proposing the adoption of the report, recapitulated the principal 
points contained init. Satisfactory arrang ts had been made 
with the London and North-Western at Euston and Camden 
stations, and with Messrs. Pickford in Gresham-street, for carrying 
the tube between those points and the city; but the directors re- 
gretted that shey had not been able to make arrangements with the 
Post-office or the Government departments. The experimental 
tube now at Battersea would be laid down between Euston-square 
and Eversholt-street, Somers-town, in two or three months, and the 
directors felt satisfied that the system might be carried out with the 
fullest commercial success. Captain Huish seconded the adoption of 
the report. Mr. Preston was of opinion that the system would not 
answer, and that it would be better to wind up the concern and 
divide the money in hand. Considerable discussion, in which Mr. 
Cordon, Mr. Blake, Mr. Baxter, Sir C. Rich, Mr. W. H. Smith, 
Mr. Rammel, and Mr. L. Clark took part, ensued. Keren the 
report was adopted, and the three retiring directors, the Duke of 
Buckingham, Captain Huish, and Mr. Brassey, were re-elected. 
The meeting was subsequently miade special, and a resolution was 
passed to the effect that the capital of the company be increased by 
the sum of £50,000, to consist of 5,000 shares of £10 each, and that 
the board be authorised to issue shares not exceeding the total 
amount of £150,000. A vote of thanks to the chairman and 
directors terminated the proceedings. 

Tue Iron-rLate Commission.—The Duke of Somerset may well 
appeal to the public and to the House of Lords against any judg- 
ment which may be pronounced against him for want of fixed ideas 
on the subject of shipbuilding, when he finds that there are scarcely 
two opinions identical on any one point connected with even the 
iron armour of ships among the most eminent manufacturers, the 
ablest scientific men, and the most experienced ordnance officers, 
Whether iron be best or steel, or varieties of steel—whether it or 
they be rolled or hammered, made thick or thin, smooth or corru- 
gated — whether there should be a backing, ‘and if one at all, 
whether it should be of wood or cork, or cotton, or iron—whether 
it should not be turned into a facing—whether the plates should be 
laminated or in block—how they should be fastened, were and are 
points on which the special commission appointed to inquire into 
the application of iron for defensive purposes found the greatest 
difficulty of arriving at positive data Ce the witnesses examined 
by them. The commissioners, in judging for themselves after a 
series of experiments, have, we are told, come to the con- 
clusions—First, that the material best suited for armour-plates 
is wrought iron of the softest quality; and that it need not be 
of the highest price, for hammering or rolling, or both, will produce 
all that is needed. The commissioners, therefore, are led to recom- 
mend the erection by Government of machinery for the manufacture 
of their own plates. Captain Dahlgren may be pleased to learn that 
the commissioners do not think the measure of the absolute de- 
structive power of the shot is its momentum, but the work—vis viva— 
accumulated in it which varies directly as the weight of the shot 
multiplied into the square of the velocity at compact. The Ame- 
rican plan of bolting thin plates together, adopted in ignorance of 
statical laws, is altogether condemned. The commissioners, we 
hear, also arrive at conclusions unfavourable to angulated sides, in 
so far as this, that they consider iron is more usefully disposed in 
vertical plates of a given thickness than the same weight would be 
if disposed in thinner plates placed obliquely to cover the same ver- 
tical area. As the junctures are weak the largest sized smooth-faced 
plates are recommended. Backings of wood or fantastic elastics 
are of no avail, but backings of cast-iron or granite are 
well spoken of, and a facing of 4in. of elm was found to 
save the plate considerably. Mr. Grantham’s proposal to sheath 
the bottoms of iron ships is approved of. There seems, however, to 
be a conviction that a ship of 5,000 tons burthen is the smallest size to 
which armour can be applied with advantage. The most satisfac- 
tory results were obtained from iron plates exceeding 2in. and less 
than 3}in. in thickness, asa facing to brickwork, although the com- 
missioners reserve their opinion on the whole question for the present. 
The Warrior target received a tremendous hammering from 3,2291b. 
of shot, fired from 68-pounders, 100-pounders, 200-pounders, and one 
140-pounder, and though the tongueing and grooving are objection- 
able, it has sustained a greater amount of firing with less injury 
than any other construction, and proved far superior to Mr. Roberts’ 
target. “Two 68-pounders cracked the plate and broke two bolts ; 
three 100-pounders, fired in salvo, broke a hole 18in. by 9in., and 
cracked the plate across.” Mr. Fairbairn’s targets were utter failures. 
The experiments so far do not authorise the commissioners to 
recommend the abandonment of wood backing. On the whole, the 
amount of facts collected in the report, we understand, is enormous, 
and the commissioners deserve er credit for their patience and 
perseverance. It would be well if the members abstained, whilst 
serving on the commission, from putting forward their own targets, 
at least till they have inquired into all the plans which may be sub- 
mitted to them.—Army and Navy Gazette. 
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RAILWAY INTELLIGENCE. 


Lonpon anv Nortu-WesTern.—The directors have resolved to re- 
commend to the proprietors at the half-yearly meeting to be held 
on Friday, 22nd inst.,2 dividend at the rate of 33 per cent. per 
annum, carrying forward a balance of £4,080. The following is 
the report of the directors of this company to be submitted to the 
proprietors at the half-yearly general meeting on the 22nd inst. :— 
**The continued depression G trade in the manufacturing districts 
of Lancashire and Staffordshire, consequent upon the civil war in 
America, has affected in a marked degree the traffic of this congay 
in these districts. In addition also to the direct loss arising from 
diminished importation of cotton and export of manufactured articles, 
the receipts Love suffered from the reduction of expenditure 
generally on the part of the people, which inevitably ac- 
companies continued restriction of le. The receipts from 
the merchandise traffic of Manchester alone, with Liverpool and 
London, are £16,000 less than during the corresponding period of 
1861. Is the districts not so immediately dependent upon the state 
of trade with America the traffic continues to show satisfactory 
results, The directors have used their best efforts to conduct the 
traffic, under its varying conditions, in the most economical manner. 
Considerable saving has been effected under various heads of work- 
ing expenses, and the train mileage run during the half-year, com- 
pared with the corresponding period of last year, has been reduced 
560,371 miles. The directors hope to obtain increased despatch in 
the coflection and forwarding of parcels and goods traffic, through 
the means of the Pneumatic Despatch Company, which proposes to 
lay tubes from the Camden and Buston stations to several points in 
London. The number of passengers and tons of goods carried and 
of train miles run during the half-year, as compared with the corre- 
sponding period of 1861, shows an increase in the number of passen- 
gers carried of 24,677, and a decrease in the goods and minerals of 
250,757 tons, of 137,014 in the mileage of passenger trains, aud 
423,357 in the mileage of goods trains, as compared with the corre- 
sponding half of 1861. The Sutton Coldfield branch, 5 miles, 
was opened for public traffic on the 2nd of June. The line from 
Bedford to Cambridge, 30 miles, was opened for passenger traffic 
on the 7th of July, and for merchandise traffic on the 1st of August. 
The line from Denbigh to Ruthin, 6} miles, was opened for 
public traffic on the Ist of March, 1862. The West London Rail- 
way, hitherto used only for mineral traffic, has been completed as a 
double line, and was opened on the 2nd of June for passenger traffic 
from Willesden to the new station at Kensington, where extensive 
accommodation has been provided. It has already been used with 
advantage by large numbers visiting the Interrational Exhibition, 
and your directors anticipate that, when the through communication 
is opened by the West London Extension over the Thames, the 
Kensington station will become one of great importance. With 
respect to the proceedings in Parliament during the past session, 
the directors have to report that the royal assent has been given to 
the two bills promoted by. this company, viz., the one authorising 
the construction of a short branch of 1} mile from the main 
line, near Leeds, to the Farnley Ironworks--an extension of the 
accommodation at Holyhead—the closing of the swing bridge over 
the river Foryd, at Rhyl, and agreements with the Monmouthshire 
Railway Company; the other defining the capital of the London 
and North-Western and of the Chester and Holyhead Railway 
Company, and authorising the latter to consolidate, with the consent 
of this company and of the holders, the several classes of stock now 
existing into one stock, bearing a uniform and equivalent rate of 
interest. Acts have been passed for authorising a lease of the 
Shrewsbury and Hereford undertaking to this company, with option 
to the Great Western Company, and to the West Midland Railway 
Company, to become joint lessees to the extent of one moiety, as from 
the Ist of July, 1862; for authorising a lease of the Cromford and 
High Peak Railway to the London and North-Western Railway 
Company; for vesting the Oldham, Ashton-under-Lyne, and 
Guide-bridgs Junction Railway, in the Manchester, Sheffield, and 
Lincolnshire, and the London and North-Western Railway Com- 
panies ; for authorising a lease of the Merthyr, Tredegar, and Aber- 
—— Railway to this company; for the construction by the 

ondon and North-Western and Great Western Companies of a 
railway, 4} miles, from Hooton, on the existing Birkenhead Railway, 
to Park-gate, on the river Dee; for an extension of the Vale of 
Clwyd Railway to the sea at Rhyl; for an extension of the Water- 
ford and Rickmansworth Railway to Amersham and Chesham; 
for a railway, 3 miles, from Daventry to Weedon, on the main line 
of this company; for a railway, 12} miles, from Wrexham to the 
Mold branch of the Chester and Holyhead line; for a railway, 
6} miles, from Ellesmere to Wem, on the Crewe and Shrewsbury 
line of this company ; for a railway, 32 miles, from Corwen to Bala 
and Dolgelly; for a railway from Westbury, on the Shrewsbury 
and Welchpool line, to Llanymynech, on the fline of the Oswestry 
and Newtown Company. The reintroduction by the North-Eastern 
Company of a bill to amalgamate the Newcastle and Carlisle Rail- 
way with that company, and the promotion of bills by the Stockton 
and Darlington, South Durham, and Eden Valley Railway Companies, 
led to negotiations which resulted, the directors rejoice to say, in 
agreements with each of those companies securing full facilities for 
the interchange and working of the traffic of the several companies 
over the railways and at the station of the others, on terms mu- 
tually beneficial and conducive to the public advantage. The agree- 
ments referred to are confirmed by the several acts. In conjunction 
with the North Staffordshire Company, the directors opposed bills 
for — railways from Wellington to Silverdale in North 
Staffordshire, and to Northwich in Cheshire, and from Uttoxeter to 
Stafford. Parliament granted the portion of line from Wellington 
to Drayton, but rejected the portions from Drayton to Silverdale, 
and from Nantwich to Northwich. The bill for the line from 
Uttoxeter to Stafford was passed by committees of both Houses, 
with power to use portions of the North Staffordshire line, and the 
station of this company at Stafford. At a later stage, however, clauses 
were inserted prohibiting the exercise of those powers, ‘so as to 
divert traffic by any circuitous route from the lines of the London 
and North-Western or North Staffordshire companies.’ Notwith- 
standing the strenuous opposition of the directors, and of the Great 
Northern pr ny eye | also, Parliament passed a bill for an 
extension of the Midland Company’s Rowsley and Buxton Railway 
to a junction with the line of the Manchester, Sheffield, and Lin- 
colnshire Company at New Mills, forming a duplicatecommunication 
between Buxton and Manchester, parallel with, and in close 
proximity to, the Buxton Extension Railway, although not yet 
open for public traffic. Parliament having rejected the bill pro- 
moted by the Great Western Company for a railway from Oswestry 
to Ellesmere, the powers granted by the Act of last session for the 
construction of the Oswestry, Ellesmere, and Whitchurch Railway 
become operative; and the line, which is nearly completed from 
Whitchurch to Ellesmere, will be immediately carried forward to a 
junction with the Oswestry and Newtown Railway at Oswestry, 
where ample station accommodation and facilities for the traffic 
and servants of this company are by agreement to be provided by 
the Oswestry and Newtown Railway Company. The directors 
request votes of the proprietors for works to the amount of £32,150. 
From the statement of the half-year's accounts ending the 30th of 
June, 1862, it will be seen that the nett proceeds (including: the 
balance carried from last account) amount to £485,067 12s. 4d., as 
against £491,513 12s. 2d. on the 30th of June, 1861; dividend 
recommended for the past half-year is £481,009 4d., as against 
£479,614 14s. 4d. for the corresponding period of 1861; leaving a 
balance of £4,058 12s., as against £11,898 17s. 10d. for the same 

riod last year. The directors recommend the payment of a dividend 
or the past half-year after the rate of 3$ per cent. per annum, carry- 
ing forward a balance of £4,058, 12s.” The capital account 
shows that £36,941,616 had been received, and £86,516,775 
expended, including £6,277,069 expended on 21 railways in 
which the company have an interest, leaving a balance of £424,841. 
The revenue account for the half year ending the 30th June last 
shows that £2,102,451 had been received, and £1,116,155 expended, 
leaving a balance of £986,296. The expenditure of £1,116,155 in- 





cludes £973,918 for working c £48,842 for rates and taxes, 
£29,772 for passenger duty, £15,000 for Parliammentary~and legal 
proceedings, and £45,667 for renewal of road. To the balance of 
£986,296 is added £15,392 from the preceding account, £6,074 for 
interest on dash balances, £31,172 for rents of land and buildings, 
and £52,304 for dividends on investments in other companies, 
making together £1,091,238. From this is deducted £250,781 for 
interest on loans and debenture stock, and £355,389 for rents and 
guarantees to other tompanies, leaving a balance of £485,068 ; from 
this is deducted £481,009 for the proposed dividend at the rate of 
£3 15s. vg cent. per annum for the past half-year, leaving a balance 
of £4,059. 

Muvtanv.—The report of the directors states that the receipts for 
coaching during the past half-year amounted to £839,956, showing 
an increase of £9,943; for merchandise, £421,418, showing an 
increase of £4,032; for minerals, £212,280, showing a decrease of 
£38,275 ; cattle, £14,176, showing an increase of £1,509 ; the result 
being a decrease in the receipts of £22,791, as compared with the 
corresponding period of last year. While the receipts from all the 
other sources of traffic exhibit an increase, those from the carriage of 
minerals show a large deficiency, caused chiefly 3 the very 
depressed state of the general trade of the country. The bal 


recommend that a dividend be declared at the rate of £4 per cent. 
rantiim, payable on the 26th inst., leaving a balance of £253. 
The increase in the gross revenue for the past half-year over the 
corresponding period of 1861 amounted to £30,966. The mileage 
open during the half-year was 4003 miles, the total receipts 
£558,628 ; the working expenses, £261,286; the taxation, £29,132, 
and the net revenue, £268,210 ; against miles, £527,662 total 
receipts, £255,792 working expenses, 176 taxation, and 
£247,694 net revenue for the corresponding period of 1861, 
showing an increase of £30,966 in e total recei 
£5,494 in the working expenses, £4,956 in the taxation, 
and £20,516 in the net revenue. The state of trade throughout the 
country during the half-year has tended towards a more general 
depression of traffic than was reasonably anticipated, es in 
merchandise. The relaying of the permanent way has been con- 
tinued during the past half-year, both on the main line and branches. 
The former has now been completed, and £10,000 have been charged 
to revenue on that account. The doubling of the Southampton 
and Dorchester line is being steadily proceeded with. The distance 
between Wimborne and Dorchester (25 miles) is almost completed to 
formation level. The Salisbury and Yeovil Railway Company have 





available for dividend is £349,894, of which £7,287 is brought from 
the previous half-year. The directors recommend the declaration of 
a dividend of £2 15s. per cent. on the ordinary consolidated stock, 
and of £2 1s. 8d. per cent. on the Birmingham and Derby stock; at 
the usual rates on the preferential stocks; and of 1s. 6d. per share, 
being for half a year on £2 14s. paid, on the £6 4s. shares, leaving a 
balance of £2,081 for the next account. The sum of £39,176 havin 
been realised from premiums upon shares sold, the directors are o 
opinion it should be placed to the credit of the insurance fund 
against loss by fire. With this addition the fund amounts to 
£54,461, and as the interest to accrue upon it yearly will probably 
be sufficient for the purposes required, they propose to discontinue 
the provision of £3,000 per annum hitherto placed to this account. 
The Tewkesbury and Malvern Railway Act provides that the Mid- 
land Railway Company may become shareholders to the extent of 
£40,000, ood may appoint two directors by virtue of holding this 
amount, and a resolution authorising that subscription will be sub- 
mitted to the meeting. The capital account shows that £22,069,646 
had been expended, leaving a balance against the company of 
£322,237. The revenue account for the half-year ending 30th of 
June shows that £997,534 had been received, and £440,198 expended 
on working, £190,494 for interest on loans and guaranteed shares, 
£740 interest to bankers, £1,782 Matlock deficiency, £21,213 North- 
Western rental, £500 redemption of morigss leaving a disposable 
balance of £349,895, against £379,393 at the corresponding period 
of 1861. 

Great Westerx.—It appears from the financial statement of this 
company for the half-year ending the 30th of June last, that 
£13,755,495 had been received on shares, and £11,102,982 on de- 
bentures, loans, &c., making the total receipts on capital account 
£24,858,477. The total expenditure on capital account in respect 
of the various railways, works, and plant belonging to the company 
amounted to £21,938,334, and in subscriptions and disbursements 
for other undertakings to £2,199,822, making together £24,138,156, 
and leaving a balance of £720,321. The capital account of the 
Shrewsbury lines, now belonging to the Great Western Com- 

ny, shows that £3,647,015 had been expended upon therm. 

‘he joint capital account of the Great Western and West 
Midland Companies shows a total outlay of £695,272. The 
joint revenue account of the Great Western and West Midland 
Sitioore for the half-year ending the 30th of June shows that 
£1,244,728 had been received, and £618,405, or 49°68 per cent., ex~ 
pended in working the traffic, &c.; £31,705 paid for rent charges on 
eleven branch railways, also £16,347 forinterest on capital expenditure 
on joint account, and £88,250 for fixed rent and allowance for plant, 
&c., of South Wales Railway, leaving a balance of £541,202 for 
division between the two companies. Of this the Great 
Western receives 82} per cent., or £446,492, and the West 
Midland Company 17} per cent., or £94,710. From the 
£446,492 received by the Great Western they first deduct 
£2,500 towards Parliamentary and legal expenses, and £1,500 for 
doubtful debts, leaving £442,492. To this is added £10,424 
brought forward from the preceding half-year; £12,000, a portion 
of balances reserved from revenue account prior to the 30th of June, 
1861; and £12,438 for dividends on shares in other companies, 
making the total £477,354. From this sum is deducted £20,189 
for guaranteed annuities to Wilts, Somerset, and Weymouth Rail- 
way, and Kennet and Avon Canal; £20,666 for rent charges of 
the Gloucester and Dean Forest, the Hereford, Ross, and Gloucester, 
Brentford Dock, Wycombe Railway, and trustees of Paddington 
Estate; £65,638 in respect of interest and dividends on the Shrews- 
bury lines; and, finally, £347,440 for interest on loans and 
preference shares (exclusive of £12,799 charged in joint ac- 
count), leaving a disposable sum of £23,420—out of which it 
is proposed to pay a dividend at the rate of a-half per cent. 

r annum, being for the half-year ending the 30th of June 
ast, £20,593; leaving a balance of £2,827. At the corresponding 
period of 1861 the disposable sum was £95,069 ; the rate of dividend 
24 per cent. per annum, being for the half-year £92,669, leaving a 
balance of £2,400, showing a decrease in the disposable sum of 
£71,649, and an increase in the balance carried over of £427. This 
comparison is not of much use, because the circumstances of the 
Great Western are quite different now from what they were at the 
corresponding period of 1861. On the 1st of July, 1861, the Great 
Western and West Midland commenced working together on joint 
account, and at the end of the half-year, December 3ist, the total 
receipts were £1,212,201, and the portion divisible between the two 
companies was £714,510, of which the Great Western took 824 per 
cent., or £589,471, and the West Midland 17} per cent., or £125,039. 
The result was that the Great Western Company had a disposable 
balance of £133,983, out of which they declared a dividend at the 
rate of 8 per cent. per annum, which absorbed £123,559, and left 
a balance of £10,424, with which they commenced the past year. 
On the 1st of January last the two companies jointly commenced to 
lease and work the South Wales Railway, paying the latter a 
minimum rent of £170,000 a year, and also certain allowances for 
plant and expenses. The payment to the South Wales Company 
under this arrangement for the past half-year ending the 30th of 
June amounted to £88,250. The first half of the year being the 
least productive by £10,000 or £12,000, the rent fell heavier on the 
receipts of the past half-year than it will in the next half-year. 
This, however, is but a small matter as compared with the loss over 
the combined systems of the three companies during the half- 
year from the great depression of trade in the mineral and 
manufacturing districts. The deficiency on the Shrewsbury lines 
was increased from £12,142 to £22,494, making a difference of 
£10,352 against the Great Western, instead of, as formerly, 
showing a reduced amount of deficiency payable every year. 
it appears from the traffic returns of the Great Western, West Mid- 
land,and South Wales Railways combined, during the first twenty- 
two weeks of the past half-year, that there was a decrease of £3,488, as 
compared with the corresponding period of last year, but during 
the four following weeks in June the receipts were so increased by 
the operation of the International Exhibition that an augmentation 
of £20,100 was poem on the receipts of the twenty-six weeks as 
compared with the corresponding*period of 1861. Under ordinary 
circumstances it is probable that an increase of about £60,000 might 
have taken place in the receipts of those lines during the past half- 
year; at all events, the traffic receipts in the current half-year are 
much more encouraging, for they amount in the aggregate for the 
first five weeks to £333,402, against £288,413 for the corresponding 
period of last year, showing an increase of £44,989, or about £5,000 
per week. 

Lonpon anv Soutn-Westerx.—The report of the directors states 
that the net revenue for the six months ending the 80th of June, 
after deducting intcrest on loans, and all other preferential charges, 
amounts to £143,262, to which is added £1,012, the surplus at 
December last, making £144,021 available for dividend. The directors 





ed to lay down the additional rails on portions of their 
line, so as to make a double road. The directors regret to inform 
the shareholders that in consequence of the adverse verdict of the 
jury upon Ford's case, arising out of the accident which occurred at 
Wimb edon in January, 1861, the company has been called upon to 
pay several large amounts for compensation. The directors are still 
of opinion that the verdict of the coroner's jury was correct. The 
directors have carried £6,799 ‘to the compensation account for the 
half-year. They have purchased the shares and property of the 
South-Western Steam Navigation Company for a corresponding 
amount of 4 per cent. debenture stock, instead of paying rent at 
5 per cent. The board recommend the acceptance by the proprietors 
of a lease for seven years, from the Ist of January last, of the Exeter 
and Crediton Railway, at a rent of 55 per cent. of its gross receipts. 
The directors have also made arrangements for leasing the North 
Devon Railway, 35 miles in length, from Crediton to Barnstable, 
at a rent of about £15,000 per annum for the first seven years of the 
lease, and £16,000 thereafter. The rent of the Bideford line of six 
miles in length will be about £2,375 for the first seven years of the 
lease, and about £2,650 thereafter. It is proposed to complete the 
barrow gauge accommodation on those railways forthwith. The 
report of J. Beattie, the engineer, states that the expenditure in the 
locomotive and carriage department averaged 9-97d. per mile; and 
that 47 goods, 6 timber, 2 cattle, and 5 coal wagons, and 2 carriage 
trucks, 62 in all, have been built in lieu of a similar number worn 
out, and the cost has been ch to the revenue account. 
The capital account shows that £12,037,821 had been expended, 
leaving a balance of £267,194. 

San Pavto (Brazm1an).—The report of the directors states that 
the progress of the enterprise continues highly satisfactory. On 
the 23rd of July last the directors resolved, ‘‘ That it be offered to 
the shareholders to pay up in advance of calls on such number of 
shares as will, at £12 per share paid in advance, produce £200,000 ; 
such shares to carry interest at 7 per cent. on the amount for the 
time being paid in aiuan, and on the balance, interest, or dividend 
as on the ordinary shares, such offer to be made rateably to the 
shareholders in the first instance.” The advance will be made 
payable on the 20th of November next. The directors have 
no doubt that the above resolution will meet the views of all 

rties. Mr. Brunlees, the engineer-in-chief, reports that about 
11 miles of the permanent way have been laid on the first section of 
13 miles. On the second section, 35 miles in length, the masonry 
in the culverts is kept well in advance of the earthworks, 40 per 
cent. of which are completed. The works generally from the top of 
the Serra to San Paulo are in advance of those on the inclines. 
The third section, 38 miles in length, has been re-surveyed, and the 
heavy works have been staked out. At the end of May last the 
number of men employed on the works was 2,850. The shipment 
of sleepers, bridges, sheds, &c., is being actively proceeded with, 
and three locomotives are on their way out. The Minister of 
Public Works in his report to the Legislative Assembly at Rio, in 
May last, stated that the railway of the company commenced at the 
city of Santos, ed through that of San Paulo, and thence on 
as far as Jundiahy, a total length of 88 English miles. Its 
guaranteed capital was £2,000,000. None of it was yet openel 
for traffic, but vigorous progress was being made, chiefly in 
the two first sections from Santos to San Paulo. The works 
across the Serra were of a heavy character, and stationary 
engines for working the inclines would be indispensable. 
The sum of £252,340 had been expended during the past year in 
the construction of the works. The contractors, Messrs. —— 
and Sons, were bound to deliver up the works complete in 1868. 
They proposed to the Government to complete the works in three 
years less time if paid £50,000 a year for each year saved. The 
present traffic between Santos and Jandiahy amounted to 59,000 
passengers and 50,000 tons of goods. The present annual expen- 
diture upon the carriage of goods and passengers was estimated at 
£361,256, and that which would be charged upon the same amount 
of traffic when the railway was finished was estimated at £165,447, 
so that there would be a saving of £195,817 to those persons if they 
adopted the new mode of conveyance. The traffic on the line, 
according to the estimates, would not be under the 7 per cent. 
guarantee, which would then become nominal. He considered it 
advisable to come to an arrangement with the contractor for the 
earlier completion of the works. The capital account showed that 
£899,429 had been received, and £724,725 expended to the 80th 
of June, leaving a balance of £174,704. : 

Nortu Loxpoy.—The report of the directors states that the gross 
revenue has been £847 in excess of that received in the correspond- 
ing period of last year; they also exhibit a reduction in the total 
expenses to the amount of £889, notwithstanding that the debit 
account includes a considerable sum for compensation arising out of 
the accident on the Hampstead Junction Railway in begtenter last. 
The net balance, after defraying all demands, amounts to £27,951, 
out of which the directors recommend a dividend at the rate 
of 5 per cent. per annum, leaving £1,705 for the next account. 
The whole of the 4} per cent. pies Bamps share capital, amounting 
to £700,000, for the construction of the City branch, has been 
subscribed. The requisite notices for the purchase of the 
property along the line have been duly served, and the directors are 
proceeding to arrange with the various parties interested, The 
directors announce that the secretary ro general manager, Mr. 
Chubb, has fulfilled the arduous and responsible duties of both those 
important offices from the outset of the undertaking with equal 
ability and judgment, and with the highest integrity. The directors 
part with Mr. Chubb with sentiments cf cordiel regard and esteem, 
in which they feel assured the proprietors will anticipate. The 
capital account shows that £1,696,073 had been received, and 
£,1448,608 expended, leaving a balance of £247,465, of which 
£210,000 is on loan. The revenue account for the half-year ending 
June 80 shows that £84,400 has been received, and 349 ex- 
pended, leaving a balance of £36,091. 








A Liperat Orrer.—We have just heard of a most liberal offer 
having been made to the Lancashire Relief Fund by an American 
gentleman (which, of course, was immediately accepted), of the 
whole profits, equal to 10s. upon each article sold, of some most 
useful household inventions, until the close of the Exhibition in 
October; and which are shown and explained in the American 
Department of the International Exhibition daily. This is as it 
should be, and clearly proves that amorgst the better class of 
Americans the an inoleas expressed by the New York press do 
not finda place. From what we are given to understand of the 
nature and usefulness of the inventions, and their popularity in the 
United States, where upwards of 20,000 have been sold within a 
few months, in spite of war, we think it notable that not, less 
than £10,000 will be realised from this source for the fund. 





96 


THE ENGINEER. 





Avaevust 15, 1862. 








BROOMAN’S STEAM GENERATORS. 


FIG. 1. 











Tus invention, a communication to Mr. Brooman, is for im- 
ae upon a former invention, communicated by Alexandre 

riedmann and Emile d’Erlanger, of Paris, and for which a patent 
was granted the 5th of November, 1861. 

The first improvement consists in a new form of joint for closing 
the aperture made in the fire-box for connecting the water vessel in 
the fire-box with the water and steam spaces in the bciler. 

The second improvement consists in carrying the pipes and the 
joints, whereby communication is effected between the water vessel 
and the boiler proper outside of the fire-box, and in providing plugs 
which admit of removal for allowing the insertion of tools for 
cleansing the interior of the water vessel. 

The third improvement consists in an arrangement of fire-bars in 
steam boiler furnaces. 

The joint consists of a plate or tube with double flanges. The 
plate or length of the tube occupies the space between the fire-box 
and the outer skin; one of the flanges is rivetted to the fire-box, 
and the other flange to the skin. The water vessel is con- 
nected to the outer flange, and is independent of the fire- 
box, with the sides of which it does not come in contact, and, as 
before stated, the connecting joints to the boiler proper are all 
made outside of the fire-box. The fire-bars are composed of fixed 
and movable bars, the ends of which overlap. The overlapping 
ends are supported upon one cross-bar. The other ends of the 
movable bars are held upon another support, which is connected 
by plates to the cross bar in such manner that they may be made to 

ivot around the cross bar; the pivotting is effected by means of 
levers united to a vertical rod under control of the attendant. Fur- 
nace bars arranged as before described, possess the advantages of 
exposing along their whole length spaces for the admission of air 
between them, while the movable part allows of the discharge of 
the fire, of the clinkers, and other residue when required. 

Fig. 1 is a longitudinal-section of a tubular steam generator with 
the water vessel applied to it; this water vessel is independent of 
the fire-box in which it is placed, and where it is maintained by 
connections or couplings outside the boiler, communication between 
it and the generator being preserved by pipes extending outside 
from the top to the bottom of the fire-box; Fig. 2 is a horizontal 
section, taken through the lines A, B, and C, D, of Fig 1; Fig. 
3 is a view, partly in elevation and partly in section of the 
rear end of the fire-box, showing its internal and external 
arrangement; Fig. 4 is a rear view of the fire-box, ready 
to receive the water vessel ; Figs. 5 and 6 are two vertical sections 
of a steam generator, with a different water vessel secured by a 
joint, as hereafter described ; Fig. 7 is a detached view of this joint 
with frame. F is the water vessel ; its shape and construction are 
similar to that described in the specification of the patent before re- 
ferred to. T’o introduce this water vessel into the fire-box, say, of 
a locomotive, ati aperture o, Fig. 4, is formed in the wall ; the 
water vessel F is introduced from the bottom supported by a cross 
piece s, Fig. 3, and fixed to the outside by means of angle 
irons. The hinged joint for closing the aperture 0, which is 
formed through the double walls of the fire-box is composed of 
two flanges or angle pieces e and i and frame (C, seen detached at 
Fig. 7 as wellasin Figs. land 2. The external flange eis first rivetted 
to the fire-box, then the other flange i to the skin; the frame C is 
now placed so that it may be rivetted between the flanges e and i. 
To the exterior of the water vessel F two ends of the pipes 6, 5', are 
rivetted; to the branch da tube ¢, Figs. 1, 2, and 3, is connected, 
by which water from the boiler passes to the water vessel F; 
to the other branch 6! a tube ?@ is united, by which steam 
generated in the water vessel F escapes into the boiler. The 
joint 5! is provided with a plug a'!, by withdrawing which, as well 
as the plugs a, access can be had to the water vessel F for cleaning 
it; R is a discharge tap, which also serves for cleaning the water 
vessel F by the pressure of steam in the generator; p is a door, 
whereby the furnace is charged with fuel. The improvements 
in the fire-bars are shown at Figs. 1, 2, and 3; 9 g, are 
fixed bars, and g', g!, are movable bars. The bars of the grate 
overlap and rest on the shaft d, and on the two supports m and n. 
The support n and the shaft d are united by two cross bars g, and 
hereby form a frame pivotted about the axis of the shaft d.. This 
pivotting is effected by means of the shaft u and the rod w, which 
transmits its motion to the cross bar g by means of the levers z and 
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connecting pieces y. The movable bars g' may be inclined, as 
required, without altering the continuity of the surface of the grate. 
The movable grate g' at the same time serves to discharge the fire. 
The inclination of the grate and its distance from the water vessel F 
is regulated by the nature of the fuel and the size of the fire-place. 

That part of this invention which relates to the joints and to the 
effecting of a communication between the water vessel and the 
boiler by means of external tubes without any joint inside, and that 

rt in which the grate is described as formed in two parts with the 
Se overlapping one another and pivotted, are applicable to any 
other furnace containing any other description of water vessel than 
that hereinbefore described. An illustration of this is shown at 
Figs. 5 and 6, where a fire-place, known as “ Tembrinck’s,” is 
shown modified, and fitted with joints and tubes for effecting a com- 
munication with the water vessel and boiler, as before described. 
This furnace has a water vessel introduced at the bottom, as shown 
at B; it is kept in position by four pipes, which are placed 
inside the fire-box, and which at the same time form a com- 
munication between the water vessel and the generator. Now, 
according to this invention, two apertures, corresponding 
with the section of the water vessel B, Fig. 5, are formed 
in the double wall of the fire-box of the locomotive; the 
two apertures being closed by the joints, before described 
consisting of the two flanges e and t, with frame C, as shown at 
Fig. 7. One side of the water vessel B is closed by a plate s', Fig. 
6, two ends or joints, one } at bottom, the other }' at top are rivetted 
to this plate. ‘I'wo external pipes ¢, ¢', branch off from the joints 4, 
b', each of which enters the steam space in the boiler. The result 
of this arrangement, which is similar to that described with reference 
to Figs. 1, 2, and 3, is that a free circulation between the water 
vessel and the generator is maintained by external pipes without 
any internal joints. The water vessel is with equal facility cleaned 
by means of the plugs or stoppers a and a!, which are fitted to the 
joints 4, b'. 
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_ book that this circumstance has always been favourable to the phy- 
sical development of the progeny. Flying Childers, for instance, 
one of the most famous thorough-bred horses on record, was the 
brother of his maternal great grandsire. Chevalier de St. Georges, a 
winner of the St. Leger, had Irish Birdcatcher, by Sir Hercules, for 
his sire; while his dam was by Hetman Platoff, out of Waterwitch, 
by Sir Hercules. Hence the latter, one of the glories of the turf, 
was on the one hand the grandsire, and on the other the great 
grandsire of Chevalier de St. Georges. Passing from the horse to 
horned cattle, M. Sanson shows that the best bulls on record were 
the result of consanguineous intercourse. The small Breton race 
of the department of the Morbihan, remarkable for its vigour, and 
for the rich milk it yields, is generally propagated by consanguinity. 
Sheep, pigs, and fowl offer similar instances. Hence M. Sanson 
concludes that consanguinity, since it does not lead to disastrous 
consequences in domestic animals, is not likely to be injurious to 
the human race, and that M. Boudin’s statistics must be regarded 
with caution. To this argument we believe it might be replied that 
the disastrous effects of consanguineous marriages seem to bear 
particularly upon the organs of hearing and speech, more particu- 
larly important to the higher organisation of man. No one denies 
that a child born of consanguineous parents may grow as fat and 
muscular as any other, or that its hair may be as silky as that of 
others, or more so, but will it not be deprived of speech and hear- 
ing? This is what no arguments, founded on the observation of 
cattle, can answer.—Galignani. 


Tus ANTHRACITE Inon MANUFACTURE IN Amentca.—On the 28th of 
September, 1836, George Crane, then of the Yniscedywyn (there, 





ou can’t pronounce that, dear reader, if you are not Welsh, so we 
had better tell you it’s Enniskedwin, with the accent on the ked) 
Ironworks, near Swansea, South Wales, patented the use of Neilson’s 
| hot blast in connection with anthracite coal. Making iron in those 
| days with any otber fuel than charcoal or soft coal was no joke. 
Mr. Crane got on bravely, however, with anthracite, and the Welsh 
anthracite—what there is of it—is a fair article. One of the parties 


Tae Coumerctat Sitvation.—The ordinary channels of trade | who had received a perpetual grant of all the water power on the 


continue insufficient to absorb the surplusage of floating currency, 
and it might from this circumstance be expected that the tendency 
of the rate of discount would be towards a still further reduction, 
but these channels are not the only means by which capital is 
absorbed, as shown in the present instance, for money is dearer this 
week and in greater demand than in the last. This is owing to the 
eagerness with which foreign loans are taken by the public, and the 
readiness with which they are floated on the Stock Exchange. Com- 
merce being unable to distribute this surplusage of cash throughout 
the world, a more speedy method is adopted in the creation of 
foreign loans, which, however prejudicially they may affect our 
money market for the moment, must eventually lead to the in- 
creased trade of those countries to which the money thus loaned is 
remitted, in the advantage of which expanded trade England will 
be the first to participate.—Liverpool Albion. 

Consanauinity.—On this subject, first started by Dr. Boudin, the 
Academy of Sciences has received two interesting communications. 
The first is from M. Isidor, a gentleman well known to the literary 
world, who replied to Dr. Boudin’s arguments in so far as his com- 
munity is concerned. He states that the Jewish population of Paris 
amounts to 25,000 souls, which, he affirms, does not comprise four 
deaf and dumb in all. Dr. Boudin, he thinks, greatly exaggerates 
the frequency of consanguineous marriages among the Jews. The 
Mosaic law, indeed, permits marriages between uncles and nieces, 
but the civil law forbids them, and dispensations are not easily ob- 
tainable. As to marriages between cousins they are everywhere 
allowed, and the Jews, therefore, do not monopolise them. The 
100,000 Israelites of all France could scarcely furnish from twelve 
to fifteen deaf anddumb. M. Isidor receives with incredulity Dr. 
Liebreich’s statement of the existence of twenty-seven deaf and dumb 
for every 10,000 souls at Berlin, as well as Mr. Elliotson’s assertion 


Catasauqua, two miles or so above Allentown. 


| Lehigh, on the condition of expending 30,000 dollars in building an 
| iron furnace on its bank, came off to England with the intention of 
looking up Mr. Crane. Accidentally meeting him in London, our 
friend described to Mr. Crane the capacity and wants of the Lehigh 
region, aud was referred to Mr. David Thomas, who was at that 
time connected with one of the largest ironworks in South Wales, 
and who was thoroughly au fait in making anthracite iron. 
Mr. Thomas, after due negotiation, was engaged as engineer, and 
some time in 1838 or 1839 he was on his way tothe New World. He 
had ordered two blowing cylinders, 5ft. in diameter and for a 6ft. 
stroke, to be cast and bored at the Soho Works. These cylinders 
were duly shipped on board a vessel which, having had heavy 
weather on the voyage, put into Norfolk in distress. Had the 
skipper had tackle sufficiently strong to hoist the cylinders out of 
the hold of the ship they would have gone overboard in the middle 
of the Atlantic. Mr. Thomas, in the meantime, had begun a 12ft. 
furnace—the first anthracite furnace on the Lehigh, and still in 
blast—and he could not be kept waiting for the blast tubs, as they 
had begun to be called. Merrick and Towne, of Philadelphia, were 
accordingly applied to to cast others. But, in the year of grace 1839, 
the great engineering establishment of the United States could not 
undertake the casting of a 5ft. cylinder. It was too large a job. 
There was much delay, but, finally, upon a guarantee to be relieved 
of all risk of failure, the proprietors of the Southwark Foundry pro- 
ceeded with the casting, and were successful. ‘I'he blowing engine 
was set up, and iron was first cast on the 4th of July, 1840. Thus 
was started the first furnace of the now prosperous Lehigh Crane 
Iron Company. The proprietors have built a handsome town at 
The place now 
numbers some 2,000 inhabitants, it is supplied with water pumped 
by steam power, is lighted with gas, and is, altogether, about as 





that no country offers more instances of squinting, stammering, &c. | attractive and go-ahead a town as can be found, of the same size, in 


than England. Those assertions, according to 
founded on well authenticated facts. The other paper sent to the 
Academy is by M. Sanson, and relates to consanguinity among 
animals, M. Sanson, far from confirming Dr. Boudin’s view of the 
effects of consanguinity, endeavours to show from the English stud- 


M. Isidor, are not | any part of the United States. 


The Lehigh Crane furnaces at 

| Catasauqua are now five in number, respectively 11ft., 13ft., 16ft., 

| and two of 18ft. diameter. Their total production is 42,000 tons of 
iron yearly, worth 1,000,000 dols. in New York. There are seve- 
ral other large furnaces in the neighbourhood. 
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TO CORRESPONDENTS. 
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chester, wo rules for finding ree-power 0) 4 i 
an end wn ale Pf in place of those for condensing engines. 
The Manchester rule is to allow 23 ‘inches of piston, and the Leeds 
rule allows 30 circular inches, for nominal horse-power. 

J. N. M.—Bzactly as you suppose ; 201b. above the atmosphere or 35 lh, total 
pressure. ‘ 

AKBAR.—Bourne’s work, published by Messrs, Longmans, is, perhaps, the 
best for your purpose. Ss , 

T. J. B. (Carlisle). —Mr. Dixon has published a paper, in pamphlet form, for 
private circulation. e : 

J.J. B.—We have published scores of reports of boiler explosions, but the 
numbers are mostly out of print. ; f 

T. W. (Chard).—dH. J. Giffard’s English patent for the Injector is numbered 
1665 for the year 1858 (July 23rd). ; é : 

RevoLver.—An axis is the straight line, real or imaginary, passing through 
a body, on which it revolves or may ve, 7 

J. D. M.—The Treasury department is, we believe, the only one having any 
dealings with the Atlantic Telegraph Company. : 

A SHARKHOLDER.— From what we know of railway matters we can discover 
nothing remarkable in the statistics to which you refer. f 

R. B. (Harbourne).—The book is now very scarce, but you might get a copy 
through Messrs. Spon, of Bucklersbury ; or Herbert, of Cheapside. 

E. 0. é (Portsea).—The only committee of the kind is the Ordnance Select 
Committee, the Secretary of which may be addressed at the War Office, Pall 
Mall. 


Suwpscriper.—There is no good work published on the indicator, althoug 
much valuable information is to be found in Bourne's work on the steam 
engine. . f 

FaiRPLay.—Mr. Benson, who exhibits the finest piece of horological mechanism 
in the Exhibition, only received an “ honourable mention.” So your 


of the Jury in Class 15, 
A. B. (Newport).—The “‘ breaking” wei, 


Ma 
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may bear up under the neglect . 
ing” weight of keys or cottars is the strain 
which would shear them off. The shearing resistance of iron is the same as 
its tensile strength. The sectional area of your two keys ia 124 square inches, 
the resistance.to shearing, for good iron, being say 20 tons per square inch 
or 245 tons, and, as the load is but 50 tons, they ought to be perfectly 


safe. 

W. L.—We have published a great deal during the last three years upon the 
Injector, but many of the numbers are out of print. Purchase Giffard's 
specification, No. 1,665, for the year 1858, which you can have by sending, 
say, 18. worth of stamps to the Patent Office, Chancery-lane. You may also 
procure from Mr, Marshall, Secretary of the Institution of Mechanical 
Engineers, Newhall-street, Birmingh a copy of a valuable paper on the 

Injector read before the Institution about eighteen months ago. 








THE TIDES. 
(To the Editor of The Engineer.) 


Sir,—I would feel obliged if you, or any of your readers, would inform 
me where I shall find accounts of self-acting tidal registers ? N. D. ¥. 
August Ith, 1862. 





BOILERS. 
(To the Editor of The Engineer.) 

S1r,—What is the best preventative of boiler scale in salt or sea water? 
and how long would a boiler, working at 100 Ib., last if carefully attended 
to? The boiler of the Cornish kind, but with return tubes and blast 
draught ; tubes 3in. diameter and Gin. centre to centre. P. Q. 





STEAMBOATS. 
(To the Editor of The Engineer.) 

Siz,—Will you please procure me the best answer you can to the follow- 
ing :—Given 100 indicated horse power; what is the best proportion of 
length, breadth, and draught of water for a screw steamer, having the 
greatest displacement at 10 miles per hour ? N. Z. 





AN AMERICAN PHENOMENON. 
(To the Bditor of The Engineer.) 

S1r,—Perhaps some of your readers can inform me if the following is as 
well known to English engineers as it is stated to be to Americans :— 

Extract from Lieutenant Maury’s “ Physical Geography of the Sea," page 
39, sec. 43, respecting the diurnal rotation of the earth. 

“Take for illustration a railroad that runs north and south. It is well 
known to engineers that when the cars are going north on such a road their 
tendency is to run off on the east side ; but when the train is going south 
their tendency is to run off on the west side of the track, i.¢., always on the 
right hand side. 

‘* Whether the road be one mile or one hundred miles in length the effect 
of diurnal rotation is the same ; whether the road be long or short the ten- 
dency to fly off the track being in proportion to the of the trains, not 
at all in proportion to the length of the road.” 

It seems to me that the effect must be so extremely small as to be beyond 
observation. Cato: 

Wolverhampton, August 9th, 1862. 
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LARGE-WHEELED LOCOMOTIVES. 


Mr. BruneEL once had several locomotives constructed 
with 10ft. driving-wheels, and less than 500 sauare feet of 
heating surface. George Stephenson, if no one else, 
could have told him they would never answer, and they 
were, indeed, soon put on the retired list. The 6ft. wheels, 
for a time afterwards, were the chief reliance of * loco- 
motive superintendents, but bye and bye the diameter was 
increased to 7ft., then to 7}ft., and finally, here and there, 
besides on the Great Western, to 8ft. Six years ago the 
Bristol and Exeter Railway was worked, in part, with 
engines having 9ft. wheels, and these we believe are the 
largest now running in Great Britain, and indeed any- 
where, although there is an engine, “ L’Aigle,” made by 
Gouin and Co. of Paris for the Western Railway of 
France—which has four coupled wheels each 9ft. 4in. 
in diameter,—a monster, however, which has probably 
never run 1,000 miles since it left the maker’s workshop, 
and which is now or lately was comfortably housed at the 
Batignolles engine station of the Chemin de fer de l’Ouest. 
Before Mr. Sinclair left the Caledonian Railway he built 





some engines with 7ft. wheels, for working up and down 
a Se of 1 in 70, and these are said to have an- 
8 80 a purpose that Mr. Sinclair’s successor, Mr. 
Conner, has since designed a class of express engines (one of 
which, now in the Exhibition, has been bought by the 
Viceroy of Egypt) with 8ft. 2in. wheels. Mr. Sinclair, 
also, some time since designed a class of goods engines, 
with 6ft. coupled wheels, for the Eastern Counties line, 
on which they are taking heavy loads up the Brentwood 
bank, three miles long, and inclined, for a part of the 
way, at the rate of 1 in 96. 

tt can hardly be said, however, that railway speed has 
materially increased with the increase in the diameter of 
driving wheels, although it is quite true that much longer 
continuous railway runs are now made, in which the com- 
parative disadvantage of large driving wheels in starting 
are less apparent, and their somewhat easier motion while 
running, more so than where the stops are frequent. At 
any given speed of engine, and with any given stroke of 
— the speed of the latter is necessarily less with a 
arge than a small driving wheel, but then to obtain the 
same tractive power a larger piston or a higher pressure of 
steam must be used in the former than in the latter case. 
All that can be gained by diminishing the speed of the 
piston must be, to a greater or less extent, at the expense 
of heavier cylinders, rods, connections, driving wheels, and, 
indeed, of increased weight in nearly every part of the 
engine. Thus the Caledonian engine in the Exhi- 
bition, although having outside cylinders and a boiler 
by no means remarkable for size, weighs upwards of 
30 tons in working trim, the weight on the driving wheels 
being no less than 13: tons 11 cwt. ‘he cylinders are 
17jin. or 173in. in diameter, but had they been made of 
but 15in. bore for a 6ft. wheel, the present stroke of 24in. 
being retained, the tractive power, with any given pres- 
sure of steam, would be exactly the same as at present, the 
same quantity of steam being used in running a mile, the 
same boiler being also required in each case, and, indeed, 
the only difference would be that the pistons would move 
rather more than one-third faster, at any given speed of 
engine, than at present. It may be perfectly true that, 
for heavy trains on a greasy rail, a weight of nearly 7 tons 
on each driving wheel furnishes a useful amount of 
adhesion, but if it were necessary to make an engine, for 
this reason alone, of the great weight of 30 tons, the iron 
could as well be got in with a lin. cylinder and 6ft. 
wheel, as with a 173in. cylinder and 8ft. 2in. wheel. The 
boiler might, indeed, be made of greater size, and weight 
thus gained (or lost, whichever engineers may think most 
likely) in that way. 

Now the tendency at the prsent time is rather to 
higher than to lower speeds of piston in all steam engines 
except locomotives. With the present class of workman- 
ey piston speed of 840ft. per minute, corresponding to 
a 6ft. wheel and 2ft. stroke at 45 miles an hour, is by no 
means severe on the engine. Even at 60 miles an hour, 
and we really have very little engine driving at that 
speed, the speed of 1,120ft. per minute is not, perhaps, 
disadvantageous to any considerable extent. One great, 
perhaps the greatest, condition of a high piston speed is 
the perfect ‘counterweighting of the reciprocating and 
other disturbing parts. In the days when locomotive 
engineers were so anxious to keep down the speed of the 
piston they had not learned the application and value of 
counterweights. Indeed Mr. Gooch, of the Great Western, 
appears to have been too much occupied with other 
matters to have mastered this point yet. With properly 
counterweighted driving wheels there will be very little 
disturbance at 300 revolutions per minute, corresponding 
to nearly 65 miles an hour with a 6ft. wheel (disregarding 
slipping), and thus, with a 2ft. stroke, we should have a 
piston speed no less than 1,200ft. per minute. 

Adopting the higher piston speed, the 15in. cylinder, 
2ft. stroke, and 6ft. wheel engine, with the same boiler as 
that of the Caledonian engine, and weighing altogether 
pony. 24 tons, would, in every respect except the ad- 

esion of the driving wheels, be as powerful as the big 
engine which the Viceroy will soon have packed off to 
Egypt. As for adhesion, it isextremely doubtful whether 
a single ounce above 12 tons ought to be placed upon any 
single pair of driving wheels, especially when they are 
intended to run at speeds above 40 miles an hour. The 
distribution of weight, with a 24-ton engine, may be 
easily and safely regulated so as to have half of the entire 
weight on the drivers. We have understood that even in 
the heavy passenger engines of the Great Western line, 
this limit of weight on the driving wheels has been very 
seldom exceeded. However this may be, 12 tons is quite 
enough for any permanent way, and if more be wanted, it 
is better, we conceive, to resort to coupled drivers, and thus, 
with but say 4} tons on a single wheel, to obtain the ad- 
hesion of 18 tons at once. 

On the Caledonian line 15in. cylinders and 6ft. wheels 
were once employed regularly for express trains, Mr. 
Sinclair made some engines with 7ft. wheels, and these 
were found to do their work better than the others, and 
Mr. Conner’s 8ft. wheels are now said to be the best of all. 
The fact, however, is only apparent, not real. When the 
7ft. wheel engines were made, larger boilers and thus, more- 
over, heavier engines, were introduced. A corresponding 
increase has, we believe, been made in the size of the 
boilers, and certainly, in the total weight, in making the 
later engines with 8ft. wheels. Now the present size of 
boiler would not have been at all too large for a 1din. 
cylinder and a 6ft. wheel, and had it been originally 
adopted for that class of engines, no occasion, we think, 
would have been found for 7ft., still less 8ft. wheels, 
especially on long stretches of gradient rising at the rate 
of 1 in 70. 

It appears to be a popular notion, and we have reason 
to believe that the notion is entertained by many locomo- 
tive engineers, that a large wheel makes a fast engine, 
whereas alarge chimney would be hardly less influential 
in this respect. Speed depends wholly on the relation 
between the power applied and the constant resistance 
overcome, and a large wheeled engine may bé very slow 
while another with 5ft. wheels may do its mile within the 





minute. A large boiler; especially with average or heav 
trains, is the first condition of all ,* the matter of epee, 
and practically the 5ft. wheel may run as fast as, or r 
than that 10ft. in diameter. For inside cylinders it ap- 
rem clear enough after one has taken a look at the top- 

eavy engines turned out at Wolverton, that a 7ft. 6in. 
wheel is a foot or so too large for the narrow gauge. 
With outside cylinders even we think 7ft. to be quite large 
enough for the very best and fastest line, and everythin 
over ar size represents, in our opinion, so much dead 
weight. 

If an American illustration be worth anything we may 
say that, in the United States, where, in spite of what we 
read in Herapath to the contrary, very good are 
made, and that, too, with trains averaging heavier than 
in England, the general size of “express” driving wheel 

been brought down to 5ift. At one time 6ft. was 
common, and a number, certainly not a great number, of 
engines had 63ft. and 7ft. wheels. These have, within 
the last five years, been almost all cut down to 53ft., 
or 6ft. at the most. Mr. Stevens, of Stevens’ battery 
fame, having been a railway director, caught the Crampton 
fever, and planned and ordered several engines with out- 
side horizontal cylinders and a single pair of 8ft. driving 
wheels. These engines are still running in their integrity, 
and they have 13in. cylinders, some of them 34in., and 
others 38in. (3ft. 2in.) stroke, and perhaps 650 square feet 
of heating surface. Their ordinary gait is about 30 miles 
an hour. But for their excessively long stroke they would 
probably have had their wheels cut down long ago to 6ft., 
or, quite as likely, to 53ft. In America, as here, it is found 
that a train can be best started with a small wheel, and 
that, with this, there is less slipping while under way. In 
America too, it has been found, as we think it will yet be 
here, that a large wheel per seis not representative of 
speed, although it may represent an over-heavy engine, 
and so whatever surplus weight the maker may like to 
add he wisely reserves for the boiler, the dimensions of 
which are the chief elements in the question of rapid 
travelling. The practice which we have pursued, under 
the imposing presence of 7ft. and 8ft. wheels, of employ- 
ing relatively slow moving, and therefore heavy locomotive 
gear, has loaded our lines with hundreds of tons of dead 
weight, with no gain in power or speed. 








LITERATURE. 


The Fleet of the Future in 1862 ; or, England without a Fleet. By 
J. Scorr Russa, Esq., F.R.S., Member of Council of the Inst. 
of Civil Engineers, and Vice-President of the Inst. of Naval 
Architects. Longman and Co. 


WHEN the water casing placed round the funnel of the 
Great Eastern to prevent it from burning the woodwork, 
and thus forming an unintentional boiler without a safety 
valve—when it burst, in conformity with the laws of 
nature, there was an unfair attenipt to make the contractor, 
John Scott Russell, a scapegoat for the faults of others, who 
wished to have all the credit and none of the blame. We 
were indignant at this vulgar injustice, and therefore 
defended an oppressed man. 

Mr. Russell now puts forth a we with an allitera- 
tive title, proclaiming that he is F.R.S., Civil Engineering 
Councillor, and Naval Architectural Vice-President, in 
which he deals with questions vital to English welfare. 
We demur to his ex cathedra dogmas, and give no rever- 
ence to his titular claims. It is the logic and argument of 
the matter itself and of the man, apart from his titles, with 
which we have to deal. 

This pamphlet is a reproduction of a former pamphlet 
with improvements and additions. Mr. Russell complains 
in his preface that interested motives were attributed to 
his advocacy, and now says that he is — free from 
interest, as he has ceased to be a “ practical s ipbuilder af 
and he challenges the discovery of any new motives. We 
dislike altogether the habit of attributing motives, but 
when a man claims to be wholly patriotic, and to have no 
other motives, as is ostentatiously done by Mr. Russell, it 
becomes imperative to show forth the special pleading 
where a pamphlet, professing to be a mechanical essay, has, 
in truth, a political aim, and the “ policy” Mr. Russell has 
“chalked out” may be quite as -interested as though he 
still continued to sell rivetted iron in the form of ships. 
If, for example, Mr. Russell were desirous of becoming @ 
Government constructor of ships instead of a commercial 
one, it is perfectly natural that he should wish to displace 
the Duke of Somerset, and replace him by Sir John 
Pakington and Mr. Corry, who might in return give 
Mr. Russell a status. ‘Nor is there any reason why Mr. 
Russell should not become a Government constructor or Sur- 
veyor of the Navy, if all his antecedents go to prove that 
he is a man of skill, and caution, and calculation, and re- 
source, less likely to make mistakes and blunders than those 
who have gone before him. 

We could wish that Mr. Russell were more fortunate in 
his style of writing and public speaking, so that we might 
receive his words simply, but we cannot; and in common 
with many others we feel that, after a long and elaborate 
argument, he could say just as much on the other side had 
the impulse swayed him. From his pamphlet the general 
result we glean is, first, that he designed the Warrior ; 
secondly, that the Warrior is perfect; thirdly, that we 
should go on building more Warriors for the next seven 
years, till we have got sixty; fourthly, that Sir John 
Pakington and Mr. Corry at the Admiralty would be the 
“right men in the right place,” and, as a consequence, they 
would do like the Emperor Napoleon—have “ the sagacity 
to find out, and the wisdom to select, contrary to all rou- 
tine, the man to place at the head of the department for 
constructing the future fleet of England. 

That iron is better than wood for resisting shot and pre- 
venting combustion is not to be doubted; but it is not true 
that either Mr. Stevens or the Emperor Napoleon were 
the first inventors of armour-clad s iPS any more than 
Mr. Russel] was the first inventor of the ore rotundo style 
of harangue. The first armoured ship on record was de- 
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signed by a Frenchman at the siege of Gibraltar, armour 
overlaying timber, which armour took much hammering, 
though the “Cock of the Rock” did at last make an 
entrance for his red-hot shct, and made the armour too 
hot. And, doubtless, the Greeks and Romans who in- 
vented rams, and hung their shields alongside their galleys, 
improved those shields into occasional armour plates. 
The fallacy in Mr. Russell’s argument that the Warrior is 
perfect, and that we are to continue to make Warriors to 
the end of time, lies in the utter ignoring of the gun 

uestion. The gun is assumed at its maximum. So, in 

e olden time, when the utmost force of spear and arrow 
were ascertained, armour was made to outmatch them of 
Milan steel, or other; but when the “ villainous saltpetre ” 
came forth, the armour was thrown up in despair. And 
that will be the case with the Warrior when the “ gun of 
the future” shall be brought to bear. Sir William Arm- 
strong, who is looked up to, or down upon, by Mr. Russell 
with a patronising smile as the head and front of gunnery, 


and capable of going in and out of ordinary ports and 


‘docks. Such vessels would defend the Channel against an 
pogenrrs | foe with as great facility as the twenty Warriors 
to which Mr. Russell gives his fiat. They would sink the 


Gloires and the transports together, and leave it no longer 
doubtful that the light cavalry of the seas, with and 
without armour, would be more than a match for the heavy 
cavalry, sinking under the weight of their plates, and thus 


| robbed of their speed. 


Mr. Russell does not like the Admiralty, save when his 
own friends are there. He would prefer the Emperor's 
method of dictation, but in the meantime essays to substi- 
tute the House of Commons direct under the guidance of 
the Contracting element therein, which clamours so long 
and loudly for the business to come into its hands, leading 
off with the twenty Warriors under Mr. Russell's fiat! 

The Duke of Somerset may be incompetent, as Mr. 
Russell asserts, or otherwise; but he is not a contractor or 
a contractor’s friend, and we prefer to see him in power 





has, with a smooth-bore wrought gun, pierced armour 
plates like those of the Warrior. But, it is argued, this 
was under favourable circumstances—a fixed gun and fixed 
target at 200 yards. What then? Is it to be supposed 
that all future naval combats will be at a distance? Not 
so! There will be “ yard-armand yard-arm,” as before, and 
heavier guns and safer ones than those of Sir William 
fired in a broadside will leave the armoured ship a wreck, 
unless some better mode of construction be resorted to. 
What will be the value of our sixty Warriors with the 
advent of a new class of guns that may bring 6-in. plates 
to the condition of the 1-in. plates originally used by 
Government ? 
We doubt the perfection of the Warrior, even under 

resent conditions, and we doubt the desirability of largely 
increasing the number. We, moreover, doubt the de- 
sirability of putting ourselves wholly into the hands 
of contractors who build for all the world; and we 
have many doubts whether the knights and baronets who 
besiege the Government in opposition, really care for much 
besides the contracting interest. ‘They would like to keep 
full shops, caring little whether by king or kaisar, and it 
is not a good thing to promote the destructive interests | 
which are non-productive. It was a mistake in Louis | 
Napoleon to give prominence to the idea of armoured ships, 
because we can make them better and faster and cheaper 
than he can, and have more money to do them with; but, 
being begun, we must go on to keep pace. But we may be | 
quite sure that the vanity of the man, which Mr. Russell | 
is careful to gratify by calling him the Inventor, will not | 
rest satisfied with anything he has got, but will be in- 
cessantly at work to try something new, and in this we 
shall beat him as we always have done. He may not 
mean any harm, but he cannot help experimenting. It is 
a thing to his taste, and helps to keep people talking, 
evaporating the matter of plots. 

The true business of our Government is to keep on hand 
a constant round of experiments, and the first consideration 
of all is, guns. They who possess the guns carrying the 
greatest weight of shot at the longest range with the 
greatest accuracy, and with the greatest penetrating power, 
other things being equal, ought to be the victors, and herein 
a great mistake is made in giving to one man only the 
power of experimenting. Competition is a necessity in 
originality, whatever it may be in duplication. If the 
competitive brains now at work on guns could all get fair 

lay, the result would be remarkable, and the cost would 

trifling, and with the gun of tke future in hand, we 

could better determine on what should be the fleet of the 
future. 

One principle is certain. The greater the weight of the 
material composing or armouring the ship the greater must 
be the size to obtain floating power, and the larger the 
vessel the more costly must be the docks to build it in and 
repair it. ‘The more costly also, under the present mode of 
construction, must be the machinery for preparing the 
material, and scarcely any progress has yet been made in 
the process, which must ultimately be attained, of making 
the vessel into a solid mass by welding instead of rivetting. 
If, therefore, it turns out that to resist the guns of the future 
we need plates twelve inches in thickness the structure will 
be of formidable dimensions, and very costly to keep in use. 
Moreover, the difficulty of holding together a large mass 





to acceding to Mr. Russell’s propositions ; and we do not 


'think that the assertions of Mr. Russell carry more weight 


than those of the Duke, who, acknowledging the fact that 
we are in a state of want of knowledge as to what vessels are 
best, is trying the experiment with ten or twelve different 
forms and sizes, But Mr. Russell is only for the specific 
of twenty Warriors immediately put into the hands of 
the contractors. We think it will be time enough when 
size and form are settled, and we do not think that Mr. 
Russell’s dogmatic mode of treating the Duke is favourable 
to any plan of his own being tried unless the Duke be an 
exception to the “ Proud Dukes of Somerset.” We would 
advocate the production of a competing constructor’s de- 
sign by Mr. Russell as well as by the Admiralty Con- 
tracting, and we think his agitation is useful, but we 
should not augur favourably of a result of agitation in the 
House of Commons, even though Mr. Russell were placed 
in authority over them. P 

The true business of Government is to originate or to 
procure origination, and set the right patterns before going 
to the contractors. In this age of the world, not to provide 
for constant origination is to go behindhand and leave our- 
selves at the mercy of the unscrupulous. 

This is the summary of Mr. Russell’s pamphlet, “‘ The 
Wrong and the Remedy.” 

“ Let the House of Commons resolve as follows :—” 

“First: That we will buy the fleet—not build it in the 
dockyards. Second: That the fleet shall be built at the 
rate of six Warriors a year of the enlarged Warrior class. 
Third: That £3,000,000 a year shall be devoted exclu- 
sively to this purpose.” 

He has omitted to add: — 

“Fourth: That the Contracting members in the House 
of Commons shall ‘have the sagacity to find out and the 
wisdom to select’ Mr. Russell as the Surveyor of the 
Navy. 

Meanwhile, Mr. Russell can go on designing the ships 
which are to make Prince Adalbert of Prussia Commander 
of the Baltic, or consulting with the “Imperial designer ” 
as to the Fleet of the Future for the “ French Lake.” 





Manual of Hydrology: containing—I. Hydraulic and other 
Tables ; Il. Rivers, Flow of Water, Springs, Wells, and Perco- 
lation ; III. Tides, Estuaries, and Tidal Rivers ; 1V. Rainfall 
and Evaporation. By NatHanteL Bearpmorg, Civil Engineer. 
London: Waterlow and Sons, 49, Parliament-street ; 24, Birchin- 
lane ; and 65 to 68, London Wall. 1862. 

Tue “Hydraulic Tables,” which the author of this im- 

portant work published first in 1850, and again in a second 

edition in 1852, and which deservedly met with a welcome 
reception among engineers, has long been out of print. 

During the interval which has since elapsed it would have 

been easy to reprint them, but the author was anxious, he 

tells us, to improve the work, and extend the matter, which 
was originally compiled rather in the form of notes than 
as an exact treatise, and with considerable doubt whether 
his book would secure readers. It is not surprising that in 
carrying out his object he has been delayed so long, for 
the practice of engineering has now become so wide that 
the projection and planning of works situated in every part 
of the globe is a matter of daily occurrence in London 
offices, and it has consequently been necessary to give a 





increases with its size, and inland waters and shallow 
shores become useless to float it. Let us try back. Given 
the gun of greatest range, accuracy, and weight, and 
penetrating power, we need a vessel to place it in, of the 
greatest speed and steadiness, and in that case one gun 
will be superior to a vessel with a hundred guns of less | 
range and with less speed; and a vessel with guns ranged | 
athwart ship cannot possibly use the same weight of guns | 
as when they are carried fore and aft, for they cause the 
ship to roll and rock on their recoil, and to have guns 
without recoil they must be larger and heavier than any 
we have yet constructed. 

We want, then, a long, sharp iron hull, alike at each end, 
and capable of turning upon her centre, with two heavy 
guns at each end, pointing fore and aft, with an accurate 
range of ten miles. ‘The vessel should, in truth, be as a 
stock to the guns, to enable them to move ata speed of | 
twenty miles an hour. The hydraulic ram would elevate | 
or depress the guns of—100 tons each—and the steam power 
on the propellers would give the horizontal movement. 
The vessel would be all steam and gun, and throw a shot of 
3 tod cwt. without any recoil whatever. She could chose her 
own distance, and present no mark save a sharp point to the 
enemy, and she could, meanwhile, strike his broadside. 
With such an arrangement the Warrior would be as the 
whale tothe swordfish, stabbed and destroyed by rapid blows 
at pleasure. Supposing two such vessels to encounter it 
would be a water duel, in which the victory would remain 
to the most skilful manceuverer who could first bring her 
guns to bear on the broadside of her opponent. Such a 
vessel could shell a fort at pleasure, for her shells could hit 
the fort at every discharge, while the shot of the fort at the 
mere speck of the vessel would be unavailing. No heavy 
armour would be required for such a craft, and no enormous 


very wide range to his researches after the requisite in- 
formation. “ Thirty years since,” says Mr. Beardmore, 
“the young engineer requiring information and experience 
was compelled to search desultory reports, or the few 
works and essays published by mathematical professors ; 
but, with rare exceptions, hydrodynamics formed the only 
subject then treated as part of the science of engineering. 
The refined but practical questions of surface slope and 
velocity of water, and, above all, of the volume accompany- 
ing given fall and velocity, or certain known rainfall, were 
subjects almost untouched; the source or supply of water 
in reference to the amount of rain was a subject which 
only fa few canal and waterworks engineers had investi~- 
gated ; and they were not much disposed in olden times 
to communicate the practical experience acquired by the 
hard labour of years.” 

Of late years the records of the proceedings of scientific 
and professional institutions, together with the writings of 
a few engineers published in other ways, have gone far to 
supply the want that has been so severely felt. It cannot 
be doubted, however, that a volume like the present, 
bringing together in a comparatively small compass, and 
in an aggregate form, the best portions of this desultory 
knowledge, will prove extremely valuable. 

The science of hydrology, apart from its practical appli- 
cations, embraces, as Mr. Beardmore truly says, some of the 
widest conditions—such as the climate primarily, and then 
the elevation, inclination, and geological formation of the 
substratum. But when the practical applications of this 
description of knowledge come to be made, experience 
becomes absolutely necessary. In carrying out drainage 
and waterworks, for instance, it is requisite to know what 
margin to allow under the circumstances of the case, above 
the theoretical sizes of the pipes and drains, in order to 
provide for deterioration or foreign deposits; while the 





size; and the officers and crew would be healthily lodged, 


question of velocity is contingent on the materials of the 





sides as well as on the slope. In fact no one can be com- 
petent—as the author reminds the younger members of the 
profession—to advise upon the legal questions arising out 
of floods, alterations of watercourses, and weirs, the criti- 
cal refinements that occur in cases of contiguous mill- 
owners, the service of water where more than one party is 
interested, or the consequential effect of new works—either 
speculative, as when before Parliament, or alleged, when 
works have been carried out—unless he be thoroughly 
conversant both with theory and practice; that is, unless 
he sess, in some form or other, a knowledge of the 
results obtained in previous cases. 

For this and many other reasons we congratulate. 
engineers upon the publication of the work before us, in 
which the results of an immense amount of labour are 
embodied, and embodied, too, in a most clear and available 
form. ‘The author has spared no pains to make it in every 
respect worthy of the profession, but, with this view, has 
supplemented his own work by that of several other very 
competent gentlemen. The calculations have been “ 
rally made or superintended by Mr. R. C. Despard, C.E., 
to whom the design of several of the hydraulic tables is 
due. Mr. Septimus Beardmore, C.E., undertook the col- 
lation and revision of a considerable portion of the tables 
in the rainfall and evaporation division of the work; in 
which division, as in some others likewise, are also included 
numerous researches carried out by Mr. H. S. Eaton, M.A. 
The basis of the tables in this fourth division are the 
writings and personal communications of Mr. James 
Glaisher, F.R.S., “ the pioneer,” as the author designates 
him, “of meteorological observations in this country.” 
Messrs. G. K. Olliver and R. Twigg, both civil engineers, 
have also assisted in preparing the tables and explanatory 
drawings. 

We have no means, we regret to say, of conveying an 
adequate sense of the nature or worth of this i fief to 
our readers. As regards the author’s labours, we cannot 
express a sufficiently high estimate of the faithfulness with 
which he has endeavoured to make every portion of it 
complete and clear, or of the success with which he has 
accomplished his object. Although he has nowhere 
allowed himself to be drawn into mere theoretical display 
of any kind, he has nevertheless prefixed to his tables such 
comprehensive and lucid introductions as give to the work 
very considerable value as a text-book. The printers and 
lithographers have so well seconded his efforts that no one 
could desire a more compact or handsome volume than 
this. ——. 


The Study of Steam and the Marine Engine. By S. M. Saxsy, 
Esq., R.N, (late of Caius Coll., Cambridge), Principal Instructor 
of Naval Engineers, in H.M. Steam Reserve ; author of “ Pro- 
jection and Calculation of the Sphere,” &. London: Long- 
man, Green, Longman, and Roberts. 1862. 


ALTHOUGH the volume on the Projection and Calculation 
of the Sphere quoted upon the title-page of the work 
before us is but little known, probably, among engineers, 
our readers are by no means unacquainted with the writ- 
ings of the author. Those who are so fortunate as to 
possess the “ Arts and Sciences” division of Mr. Charles 
Knight’s English Cyclopedia published last year, will have 
observed that some of the most useful and interesting 
articles in it are from the pen of Mr, Saxby. ‘There are 
no less than nineteen of his essays in the work referred 
to, viz., those on Buoys, Chart, Collisions at Sea, Compass, 
Great Circle Sailing, Ground Tackle, Gun-boats, Log-line, 
Log-book, Ships’ Pumps, Reckoning at Sea, Sail, Sailings, 
Ship, Ship-building, Deep Sea Soundings, Spherograph, 
Naval Tactics, and Traverse Tables. 

We enumerate the titles of these articles for the purpose 
of showing that this work upon the marine engine is the 
production of a gentleman who has had experience as a 
writer on nautical questions, and who is by no means 
without claims to address, as he here does, ‘‘ Young sea 
officers in H.M. navy, the merchant navy, &c.”— the 
classes for whom the book is chiefly designed. We shall 
only do him justice if we add that, in the papers referred 
to, he has given abundant evidence of his ability to write 
soundly and successfully upon matters of naval science. 

It does not, of course, follow from this that he must 
necessarily be competent to compose a work upon the ma- 
rine steam engine—a subject concerning which so many 
are tempted to write, but upon which extremely few 
write accurately. Mr. Saxby has enjoyed, however, special 
opportunities for studying steam and the steam engine, and 
the present treatise shows that he has industriously and 
satistactorily availed himself of them. 

That a book like this was needed is very certain. The 
very completeness of some of the many really valuable 
works already published is an obstacle, as the present 
author points out, to their use in elementary studies, 
because the information sought is scattered through so 
many pages, that a difficulty arises in the way of a ready 
selection of matter fit for the educational purposes of 
judicious trainers. He has accordingly here provided a 
course of study adapted either to those who have a know- 
ledge of the engine itself, but who have had no time to 
study its principles, or to those who know little or nothing 
of the engine or of principles, but who desire an acquaint- 
ance with both. 

We are familiar enough with the officers of the Royal 
Navy to be aware that a great disposition to know more 
of steam and of the marine engine exists, not only among 
engineers themselves, but also among those who are 
usually distinguished more especially as “ quarter-deck 
officers.” It would be a great mistake to suppose that no 
curiosity and no spirit of inquiry exists on ship-board, 
concerning the propelling powers of the vessel, among the 
officers generally. On the contrary, there is scarcely any 
distinction more uniformly coveted by them than an un- 
usual degree of acquaintance therewith. The examina- 
tions in steam which certain officers have to pass have in 
some degree stimulated this desire ; but it is also due in a 
great measure to the fact that, notwithstanding the fre- 
quent contempt displayed towards engineers, it is tacitly 
understood that engineering is in reality a highly scientific 
pursuit, and one with which any intelligent person what- 
ever may become more or less acquainted with with advan- 
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tage 3; while it is doubtless further felt that, in the future, steam 
continue to perform a part of increasing importance in 
the royal no less than in our mercantile fleets. 

For these reasons we are gratified to find that Mr. Saxby 
has turned his attention-to this subject, and has produced a 
work well adapted to supply an urgent and wide-spread 
demand. The consideration which seems to have influenced 
him more than any other in the preparation of this treatise 
is that, under the circumstances in which young naval 
officers are placed, “ that course of study is the best which 
keeps us nearest to principles, while we are actively en- 
gaged with practical illustration”—a consideration with 
which we entirely concur. In conforming to this doctrine 
he has not failed to recognise the peculiar conditions under 
which young naval engineers, in. particular, have to com- 
mence and develope their career. Me sees clearly enough, 
what we have ourselves so often adverted to, viz., that 
one —_ must be taken in order to blend in one person 
the qualities and accomplishments which will serve to make 
a man at once a good engineer and a cultivated gentleman. 
Engineers, as he says, are a class unlike most others. The 
soldier or sailor officer need not, of necessity, rise from the 
ranks or the forecastle ; “ but the very importance and re- 
sponsibility, and the very nature of the work of an 
engineer, demands, whatever be his social position, an 
apprenticeship at an early period of life, and a personal 
sacrifice to manual labour, which, during such apprentice- 
ship, leaves little time for the cultivation of the mind.” 
Unless a youth has had his time and talents devoted some 
years previously to special preparation at school, the com- 
pletion of his education, if he become an engineer, must be 
the work of early manhood. Since the institution of public 
competition, therefore, the engineer, as our author truly 
argues, has been placed in an unfavourable position, for in 
competitive examinations book-learning is what chiefly 
secures success, while the most consummate skill in mecha- 
nism is not considered. “So much more, then, do engi- 
neers demand the best assistance which teachers can give 
them.” 

The author’s appreciation of the engineer’s present and 
future importance on board ship, and pec on board 
men-of-war, is so just and so encouraging withal, that we 
shall be doing many of our readers a real service, we 
believe, in quoting the following passage from his first 
chapter :— 

The very nature of sea service calls for superior intelligence in 
those on whom depend the care and management of a ship’s machi- 
nery. A new era has reached us. The last of our sailing line-of- 
battle ships has been paid off in port. Their successors, the iron- 
clad Warriors and Defences, seem, indeed, to belong to an essentially 
iron age, and call for high attainments in their engineers. The 
prestige of the British fleet has to be upheld in future by a partially 
divided responsibility—for whatever may be the nautical skill and 
bravery of the military executive of a fleet, its usefulness or efficiency 
as an arm of war will rest very much on the activity and experience 
of those officers whose frequently perilous avocation is in connection 
with work involving extensive mechanical, mathematical, and 
philosophical questions. All these may, in time of war, be called 
into sudden requisition by any emergency, such as, for instance, the 
entry of a shot or shell into an engine room. It is then that the 
courage of the man, with the coolness of the philosopher, the prac- 


tised hand of the mechanic, the ready resource of the cultivated | . " - - . - 
| judge Iam dealing with a practical man, I have pleasure in being 


and habitually observant mind, will be seen in emulation of the 
equally undaunted bravery and activity of the naval warrior on the 
decks above. 

Success in warfare, then, must in future be attributed jointly to 
these powers as acting in perfect harmony. It has not yet been 
publicly conceded that these two branches of officers need the same 
elementary groundwork of education. But they do; and no reason 
can be adduced why preparation for the one may not, in future, be 
made available for both. As an instance, change the names of the 
sides and angles of a triangle, and the one study merges into the 
other. The requirement in each case is similar; occasions may 
occur on board ship when it may be convenient to accept the 
services of the one in aid of the other's department, although the 
two branches of naval education appear to be widely different. 

The naval executive officer is responsible for the trim of the sails, 
the correctness of the course steered, the general discipline of the 
ship, &c., but should a spar or a mast receive a shot or damage its 
reparation or replacement is delegated to officers of inferior rank. 
But far different is it with the responsibilities of the naval engineer. 
Damage to the machinery is required to be promptly remedied by 
the personal labour of the most skilful, whoever he may be; and 
there is scarcely a nook of science from which the engineer may 
not be required to draw his resources, and that suddenly. 

Such minds, then, require cautions and careful preparation. The 
engineer should be, and will shortly be, in a scientific point of 
view, the best educated man in the ship. It is not necessary here 
to notice the extent to which this is appreciated in those of foreign 
nations. 

The naval cadet has advantages over the young engineer in 
being allowed certain educational helps before actual entry into the 
service. But it is difficult as yet to offer the same advantages to 
young engineers. They come direct from the factory ; and although 
a floating college has been established at Sheerness for their 
assistance in study while in the steam reserve, yet the difficulty of 
allowing a fixed period of regular attendance, were it only for three 
mouths to each, has been severely felt.and regretted by some three 
hundred officers, who have eagerly seized upon every opportunity 
of benefiting by the means of study offered in the Devonshire ; 
and not only has a proper spirit been manifested by these young 
officers, but the author’s labour among them has been a source of 
great pleasure and satisfaction to him, as no class of young men 
could possibly have behaved with more uviform and thorough pro- 
priety and attention in all respects. This public tribute of approval 
and thanks is due to them; may it prove a stimulant towards pro- 
fessional prosperity. 

In order that this book may be as valuable as possible 
the author has resorted to a practice which we have more 
than once condemned, but which we never felt disposed to 
condemn so lightly as in the present instance, because we 
never before saw it justified by so real an advantage as 
here attends it. We allude to the insertion in this work 
on the marine engine of a preliminary course of elementary 
mathematics, and of their application to mechanics. Ordi- 
narily we prefer to see these studies excluded from works 
of this kind, but Mr. Saxby has succeeded so well in pre- 
senting the elements of algebra, geometry, &c., in a simple 
and attractive manner, that we are willing to pardon their 
intrusion in the present case. His chapters upon the main 
subject of the book are certainly among the best ever 
written for uninstructed readers. 

From what we have said in favour of this work readers 
will see that it has our cordial approval, and that, in our 
opinion, it deserves to be very widely disseminated and 
studied, especially throughout our royal and mercantile 
navies. 








Experimental Investigation of the Laws which Govern the Propa- 
gation of the i in Long Submarine Telegraph 
Cables, conducted for the Joint Committee appointed by the 
Lords of the Committee of Privy Council for Trade and the 
Atlantic Telegraph Company. By Latimer Cuark, London: 
Eyre and Spottiswoode. 1861. 

Ir is known to many of our readers, doubtless, that the 
Electric Telegraph Committee (whose bulky report was 
published last year, but is too costly and cumbersome for 
any other than closely interested persons to procure) re- 
ceived evidence from numerous engineers and others prac- 
tically conversant with the subject, and conducted a great 
many experiments, either by their own members or through 
the instrumentality of other scientific gentlemen. The 
greater portion of these experiments were carried out at 
the works of the Electric and International Telegraph 
Company, in Gloucester-road, Regent’s Park, and Mr. 
Latimer Clark, being the engineer of that company, and 
resident in the vicinity, naturally took a prominent part in 
them. The work before us contains a description of his 
share in the investigations, and is extracted without altera- 
tion, for the convenience of general readers, from the bulky 
blue book above mentioned. The contents were presented 
in the form of a sub-report to the committee, and were, as 
originally written, very much more full and comprehensive. 
The large quantity of other matter which pressed for ad- 
mission into the blue book rendered, however, their inser- 
tion at full length impossible, and they were accordingly 
curtailed by a friend of the author’s. The author tells us 
that “ many of the obvious imperfections which are seen in 
the sub-report are due to this cause,” and adds, “that as 
the investigations were mostly conducted at night, after 
the labours attendant on the maintenance of the most ex- 
tensive system of electric telegraphs in Europe, it is hoped 
the readers will judge them in a lenient spirit.” It is to be 
regretted, we think, that in this reprint the paper has not 
been restored to its original fulness and completeness; but 
this is owing, we presume, to the circumstance that the 
original types, or stereotypes, used for the official report 
have been made available here, which could not have been 
done had additional matter been added. 

It is unnecessary for us to enter now upon an elaborate 
criticism of a paper which has been in the hands of electrical 
engineers for several months. To those who have not seen 
it, however, we would say that it is an exceedingly inte- 
resting and useful treatise upon the principles and modes 
of manufacture which enter into the various actual and 
proposed systems of constructing submarine telegraph 
cables. It may be taken, in fact, as a clear and almost un- 
exceptionable summary of our knowledge concerning the 
art of telegraphing electrically through the sea. 





LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





STEAM HAMMERS, 
Sm,—lIn answer to the letter from your correspondent “ E. L.,” as I 


able to give a practical answer. First, in reference to the self- 
acting valve which is “as free as a pump clack in its cage.” This 
valve being balanced and both moved by steam and also cushioned 
on steam, so as never to strike the valve chest when in action, is not 
subject to jar of any kind, and scarcely to any wear. To meet this 
question I had, however, tried a valve turned so small as to repre- 
sent its condition after long wear. This valve, notwithstanding the 
great waste of steam it permitted, left the hammer equally control - 
lable, and its action totally unaffected, only that the points of con- 





shall be productive of the greatest — ‘ood to the country gene- 
rally, and to inventors individually. Although in some quarters, 

where probably “the wish is father to the thought,” it is presumed 

that the commissioners’ labours will end with the declaration that 

the present system is the acme of perfection, we may congratulate 

both inventors and those who wish to promote the inventors’ wel- 
fare, that such is not likely to be the case. We by no means agree 
with the opinion that it would be beneficial to the man of genius to 

abolish the granting of patents entirely, as we believe that laws 
might be made which would enable the discoverer of a new machine 

or process to secure a reward for his ability, but if we were com- 
pelled to choose between the existing laws and none, we must admit 
that the choice would be an extremely difficult one. 

It has long been a ground of complaint that a large surplus fund 
should be allowed to accumulate—a fund which in less than ten 
years has increased to considerably over £100,000—and yet that 
nothing should be done to reduce the fees for patents, nor even to 
provide ordinary accommodation for ascertaining what has already 
been done by previous inventors; and we believe that the general: 
opinion now is that every department of the office wants remodel- 
ling. We will begin with the library, because it should be assumed 
that the inventor desires to learn something of existing patents 
before he applies for one himself. Here we find affairs entrusted to 
Mr. Atkinson, who is, probably, as competent to fill the office as 
any one that could be found in the building; assisted by Mr. Elwyn, 
as deputy, a permanent clerk, a supernumerary, & translator, and a 
messenger. As to the librarian, sub-librarian, and supernumerary, 
we can say nothing, as their duties do not appear to have much con- 
nection with the public; but with regard to those who attend on the 
visitors, they evidently consider themselves much overworked, 
though, as a favour, they can be very obliging; and whenever any- 
thing is discovered to be wrong they use every endeavour to remedy 
the defects. ‘The greatest evil results from the attendants directing 
visitors, even strangers, to search for themselves; the natural con- 
sequence being, that when one acquainted with the office attempts 
to tind a a specification they are almost invariably out of place and 
the boxes covered with dust, except when cleaned by the fingers of 
some other unfortunate visitor. We have still to consider the duties 
of the translator and the value of his services, for, as he draws a 
large amount—something like £500 or £600 annually—from the 
otlice, they should certainly be worth something. We may, there- 
fore, state that his chief occupation appears to be that of translating 
the titles of patents granted by foreign powers, and which are cer- 
tainly quite as useless in the translation as in the original. Take, 
for example, the following :— 

12,879. L. ANrugaume, H. Devarsancua, and F. Rey, represented by 
A. Calvet, of Brussels, for an imported invention of ‘‘Articles for Marriages, 
Commemoration,” &. — Dated 8th July, 186:.— (French Patent, 24th 
January, 1862.) 

The importance of such a valuable piece of information, even 
admitting that it comes under the heading of “ Patents of Invention 
delivered in Belgium,” can scarcely be estimated; but when it is 
considered that its cost to the inventor is certainly not less than 
half-a-guinea, it becomes a question whether the office of translator 
could not with great propriety be abolished, more especially as by 
far the largest number of titles are considerably less intelligible 
even than that quoted, it being extremely rare to find a single title 
from which the British inventor can derive the slightest possible 
benefit. 

To turn to the sale department, it would seem that reform is even 
mors necessary, even if the recent enormously increased tax were 
passed over in silence. It appears that the total value of the books 
and “prints” sold by the Commissioners of Patents is less than 
£1,500 per annum, yet for these ‘sales six or seven individuals are 
employed, though we doubt whether any clerk who could not per- 
form the entire of the work himself would not be dismissed by any 
bookseller in Paternoster-row in less than a month. In the sale 
department there is a Lord Dundreary diminished, who acts as 
cashier, and his deputy, two shopmen to wait upon the customers, 
and two messengers to assist them; and we believe that since the 
sale of the specifications by stamps, a seventh assistant has been 
added to damp and affix the stamps. Now, although the returns 
would be insufficient to satisfy an ordinary bookseller, the printers 
receive something like £10,000 per annum, and the lithographer 
another £10,000, which amounts are certainly not likely to diminish, 
as the work is done in the most expensive manner, and the formal 
and stereotyped portions of the documents are reprinted with every 
patent. Even before the change, which was made on August 1, the 
Comutissioners of Patents charged from double to four times more 


| for their prints than was charged for any other kind of parlia- 


trol were marked a little later on the handles, each handle having to | 


be moved a little further to give the same blow as with! a steam-tight 
valve. Next,in reference to the suddenness of the motion of the valve, 
as produced by the sudden passage of the piston over the ports /, /, 
or n, in Fig. 2 of the illustration (see Enatneer, July 25th). This 
suddenness of action is one of the advantages of the hammer, 
increasing the liveliness and force of the blow, and it does not in 


the least injure the delicacy of control, but rather tends to increase | 


it; for as the steam, which is the motor of the valve, can be in- 
finitely divided, or graduated (if I may be allowed the term), so may 
the motion of the valve produced by the steam be equally graduated, 
and even more delicately and certainly than by levers acting on 
inclines, and much more readily and instantaneously. In practice 
this is found to be easily and perfectly accomplished by the arrange- 
ment represented in the illustration. 
position of the port through which steam passes from the top of the 
piston to drive the valve down, and so give steam under the piston, 
which “ E. L.” thinks so high as to cause this action to take place 
before the blow is given, and so to spoil the dead blow, of which 
I have said so much. When the cock O is open, leaving the port free 
(see illustration), this does take place, and the blow is cushioned or 
picked up before the hammer strikes the work ; but if the cock O be 
partially closed the piston will pass the port without immediately 
affecting the valve, which will only fall slowly as the steam issues 
through the diminished port, and so allow the blow to be struck 
before the valve has changed to admit steam below ; or if the port be 
closed the valve will remain suspended, retaining the full force of 
the steam on the top of the piston. The cock for this action is not 
so delicate in its adjustment as is inferred by “ E. L.,” for in practice 
I find that a plug fitting ordinarily, with no means to take up wear, 
is quite sufficient for the purpose ; indeed, the adjustment altogether 
depends rather upon the retardation of the steam, in its passage 
from the cylinder, to move the valve, than upon the exact shutting 
of it off at any given point. In courtesy I must thank “ E. L.” for 
the moderation with which he has criticised this hammer, for which 
he makes me appear to claim so bold a prominence; and let me 
assure him that the theoretical difficulties which he has started, and 
which I think I have answered satisfactorily—because answered 
from actual practice—are really the very points which, when con- 
trolled, give the hammer its superiority. Davin Joy. 
Middlesbro’-on-T'ees, August 13th, 1862. 


Tut some really practical remedy for the long and justly com- 
plained of evils connected, and apparently inseparably so, with the 
working and administration of the existing laws relating to the 
granting of patents for inventions will ere long be found may now 
be reasonably hoped, since on Tuesday last her Majesty was pleased 
to appoint a royal commission, including Lord Stanley, Lord Over- 
stone, Lord Chief Justice Erle, Vice-Chancellor Sir Page Wood, 
Sir W. Atherton, Attorney-General, Sir Hugh Cairns, Mr. H. Wad- 
dington, Mr. W. R. Grove, Q.C., Mr. W. M. Hindmarsh, Q.C., 
Mr. W. E. Forster, and Mr. William Fairbairn, “to inquire 
into the law relating to letters patent of invention.” A more 


judicious selection can scarcely be conceived, the whole of the 
commissioners being well acquainted with the subject, and none of 
them being at all likely to be influenced by any consideration other 
than that of endeavouring to promote such changes in the law as 


mentary papers, and they have now varied the _—e in such a 
manner that it will be equal to an additional tax of from 25 to 40 per 
cent. upon the inventor, the price of nearly all specifications being 
raised to that extent. 

From the time the patent is applied for until it is granted the un- 
necessary cost incurred is enormous. There are but 3,000 patents 
applied for each year, yet the granting of them occupies twelve or 
fourteen clerks, so that there can scarcely be one specification per 
| for each ; it is probable, however, that each of these clerks oe 


{ a different duty to perform, consequently we will assume them not 


to be unnecessary. The almost innumerable clerks employed in 


| indexing, under Mr. Duffield, are not included in these numbers. 


Lastly, in reference to the | 





With such a staff it would reasonably be supposed that the patents 
would be worth something when obtained, yet what is the fact? Of 
every ten patents granted eight, at least, could be proved to be old 
with the greatest facility, no trouble being taken by the law officers 
of the Crown to ascertain whether an invention is properly patent- 
able or not Such being the case, the £10,000 per annum paid to 
the law officers and their clerks could well be saved, by permitting 
the clerk in the office (Mr. Ruscoe) to grant the patent in return for 
the petition properly stamped, leaving the alleged inventors to prove 
their claims in a court of law—which is, practically, what they are 
compelled to do at present. Taking into account the unnecessary 
payments at present made, and the number of patents applied for,we 
believe that we should have no difficulty in proving that the fees 
could be reduced, without lessening the profit to the Government, to 
£10 for securing the patent right for the first three years, £10 for 
continuing it to the end of seven years, and £30 for the remain- 
ing seven years, although, by such a change, the inventor's position 
would be materially improved.— Mining Journal. 





Tevecrarn Potes.—In all the new lines of the Electric and 
International Company, in the south of England, Mr. Preece, resi- 
dent engineer to the company, is putting up but ten posts per mile. 
their average distance apart being, therefore, 528ft. 

Navat Enarveenrs.—The following appointments have been made 
since our last:—F. J. Taplin, engineer, to the Argus; W. H. Ro- 
berts, first-class assistant-engiueer, to the Argus; Ebenezer C. 
Spencer, confirmed as first-class assistant-engineer in the Severn ; 
J. B. Firth and D. M’Intire, second-class assistant-engineers, to the 
Argus; Benjamin R. King, acting second-class assistant-engineer, 
to the Industry, as supernumerary ; and John Hall (B), acting second- 
class assistant-engineer, to the Cornwallis; Thomas M'Iutozh, 
acting second-class assistant-engineer, to the Cumberland, for the 
Fearless; and John Hawkins, acting second-claas assistant-engi- 
neer, to the Cumberland, as supernumerary. 

Avyornern Great Frexcn Bainor.—(From our Correspondent.)— 
We referred last week to a great bridge constructed by the Creazot 
Works, over the Sorine, on the Lausanne and Fribourg Railway. 
We may now add that the Orleans Company have nearly finished a 
bridge, 1,100ft. in length, over the Scorff, an arm of the sea forming 
the port of Lorient. The metallic portion of this great work will 
extend over 560ft., and will be divided into three portions supported 
on two piers. The foundations for these last have been 
attended with great difficulty, as they are at a depth of no less than 
60ft. below the level of the ordinary tides. The whole 
affords another proof of the skill and vigour with which the 
apply themselves to great public works. Credit is an all essential 
element, and this the Orleans Company can supply without diffloulty. 
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THE PATENT JOURNAL. 
Condensed from the Jouthal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months, 


1023. Wi1aM Nowy, St. George-street, St. George’s-in-the-East, London, 
‘Improvements in the construction of lanterns for ships and signals.” — 
Petition recorded 10th April, 1862. 

1043. WruL1aM Epwarp Gepeg, Wellington-street, Strand, London, “‘ An 
improved lamp for lighting mines.”—A communication from Alphonse 
—" Passage des Petites Ecuries, Paris.—Petition recorded 11th April, 

2. 


1862. 

1096. THOMAS Epwanps and JosgrH Harrison, Liverpool, ‘‘ Improvements 
in letter-receiving boxes and other like receptacles,”"—Petition recorded 
16th April, 1862. 

1155. Samust PaRKes Matrnews, Wolverhampton, Staffordshire, ‘‘ Im- 
provements in vices.” —Petition recorded 21st April, 1862. 

1212. Joun Taytor Davies, Liverpool, ‘* Improvements in circuit horse 
powers.”—A communication from Stuart Perry, Newport, New York, 
U.S.—Petition recorvied 25th April, 1862. 

+1526. Mavaice Voc, Sambrook-court, London, “ Improved apparatus for 
protecting houses and other buildings from burglars.” —Petition recor: 
20th May, 1862. 

1797. James Wueater, Lee Mill, and Joun Townenp, Pippin Bank, Bacup, 
Lancashire, ‘‘ Improvements in self-acting and other mules for spinning 
— or any other fibrons substances.”—Petition recorded 18th June, 
1862. 

1915, ELisAn FREEMAN Prentiss, Birkenhead, Cheshire, “ Improvements 
in the construction of omnibuses and other four-wheeled vehicles.”— 
—Petition recorded lat July, 1862. 

2050. WitttaAM Gossaog, Widnes, Lancashire, ‘‘ An improved method of 
and apparatus for decomposing chloride of sodium and chloride of potas- 
sium, for the production of compounds of soda and potassa.”— Petition 
recorded 18th July, 1862. 

2058. ANDREW BeTts Brown, Castle Farm, Stockport, Cheshire, ‘* Im- 
provements in steam engines and boilers."—Petition recorded 19th July, 


1-62. 

2092. Joun Jay Haney, King-street, Cheapside, London, ‘‘ An improved 
machine for wringing clothing and other woven fabrics.”—Partly a com- 
munica‘ion from Wiliam Rhoads, South Dedham, Massachusetts, U.S.— 
Petition recorded 22nd July, 1862. 

2066. ALPuONSK VicGNoN, Southamy gs, Chancery-lane, London, 
‘Improvements in the means and apparatus for extinguishing fires either 
on land or water.”—Partly a communication from Frangois Carlier, 
Boulogne-on-Seine, France.—Petition recorded 23rd July, 1862. 

2112. James ANpeason, Allan Bank, near Braco, Perthshire, N.B., “ Im- 
provements in separating gluten from starch, and in preparing gluten for 
food.” 

2114. Witttam Crark, Chancery-lane, London, ‘‘ An improved apparatus 
for decanting wine.”—A communication from Mr, Joseph Nicolas Montain 
Liézard, Boulevart St. Martin, Paris. 

211s. bh oENEzER Comrort, Richmond-terrace, Grosvenor Park, Camberwell, 
Surrey, ‘‘ Improvements in watch protectors.” 

2120. Eruramm TysaLt, Riding House-street, Portland-place, London, 
“An improved manufacture of fork.” —Petitions recorded 25th July, 1862. 

2122. ALFreD Vincent Newton, Chancery-lane, London, ‘An improved 
mode of attaching armour plates to ships.”"—A communication from 
‘Thomas Shaw, Philadelphia, Pennsylvania, U.S. 

2124. Jasper Henry Setwyn, Woodland Craig, Grassmere; Westmoreland, 
‘* Improvements in apparatus employed in paying out and raising electric 
telegraph cables.” 

2126. Ropert Low and WitLtaM Durr, Dundee, Forfarshire, N.B., ‘* Im- 
provements in apparatus or means for producing an adjustable pressure 
on certain parts of machinery.” —Petitions recorded 26th July, 1562. 

2123. Henry Bouuincer, Teesdale Ironworks, Stockton-on-Tees, Yorkshire, 
** Improvements in machines employed in shipbuilding, part of which 
are also applicable to other purposes.” 

2136. ALFRED Nouux, Bristoi, Gloucestershire, “ Improvements in obtaining 
and treating compounds of alumina,” 

2133. Joun ELLis, Witham, Kingston-upon-Hull, “ Improvements in ap- 
paratus for washing corn and other grain.” 

2140. Henry Hepoe.y, Great College-street, Camden-town, London, ‘ Im- 
provements in lamps.”— Petitions recorded 28th July, 1862. 

2148. Eowarp Tromas Huoues, Chancery-lane, London, ‘‘ An improved 
process of refining the slag from blast, puddiing, and other furnaces, and 
the employment of the retined material for mortar, stones, slabs, orna- 
ments, and other similar articles."—A communication from Enil 
Langen, Siegburg, Prussia, 

2150. JAMes Norris, Great Russell-street, Bloomsbury, London, ‘ Im- 
provements in the arrangement or construction of ovens.”—Petiticns re- 
corded 29th Julu, 1862. 

2156. Georae Nock, Brierley Hill, Staffordshire, “A new or improved 
safety or movable self-acting crossing for railways.”—A communication 
from Joseph Wood, Jersey, New Jersey, U.S. 

2153, WitutaM Epwakp Gener, Wellington-street, Strand, London, ‘ Im- 
proved means or apparatus for securing the safety of trains moving on 
railways.”—A communication from Louis Eugene Jamet and Paul 
Jamet, Passage des Petites Ecuries, Paris. 

2160. Bexsamtn Baiuey, Leicester, ‘* Improvements in means or apparatus 
for cutting chaff and other vegetable matters, which improvements are 
also applicable to cutting or mowing short or lawn grass.” 

2164. Geoner Henry Birkneck, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in the means or processes employed for pre- 
serving timber from decay or destruction.”—A communication from 
George Huwitz, Copenhagen, Denmark. 

2166. Tuomas Hott and FREDERICK LuKE Stott, Rochdale, Lancashire, 
**An improved composition or compositions for protecting polished sur- 
faces of iron and steel against oxidation, and for renewing and improving 
the polish of such surfaces.” 

2168. JAMES WILLIS Dixon, jun, Sheffield, Yorkshire, ‘‘ Improvements in 
coffee urns.”—Petitions recorded 30th July, 1862. 

2174. Groner TomiLinson BousrieLp, Loughborough Park, Brixton, Surrey, 
‘Improvements in the manufacture of fluids suitable fur burning in 
lamps and for other uses."—A communication from Charles Tyler, 
Buffalo, Erie, New York, U.S.—Petition recorded 31st July, 1862. 
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Invention Protected for Six Months by the Deposit of a Complete 
Specification. 


2161. Horatio Waite, Hampstead-road, Middlesex, ‘‘ Improvements in 
shirt-collars.”—Deposited and recorded 30th July, 1862. 





Notices to Proceed. 

&79. Trtomas Cone, Coventry, ‘Improvements in the manufacture of 
tigured ribbons and other textile fabrics.” 

883. EMANUEL Bernarp Hart, London, ‘* Improved machinery for cutting 
cork, so as to render the same suitable for stuffing purposes.”—A commu- 
nication frem Isachar Zacharie, New York, U.S.—Petitions recorded 29th 
March, 1862. 

891, Wittiam TyLer, Birmingham, “A new or improvea mixture or com- 
position for feeding dogs and other animals and poultry.” 

804. WILLIAM Barry Lorp, Plymouth, Devonshire, and FrReDERIC Hvenes 
Giieart, Brixton, Surrey, ** An improved hame slip for suddenly releasing 
horses and other cattle from their harness, also applicable for releasing 
heavy bodies or weights.” 

805. WILLIAM Bary Lorp, Plymouth, Devonshire, and Freperic Hueues 
Gitzart, Brixton, Surrey, ‘‘ Improvements in loading fire-arms.” 

897. Ronert CHARLES Ransome, Ipswich, Suffolk, “ Improvements in 
thrashing and other machinery where corn or grain is required to be 
raised from one level to another.” 

90). JAMES Moore CLEMENTS, Birmingham, ‘Certain improvements in 
sewing machines for performing various kinds of work necessary in 
stitching, button and eyelet hole working, embroidering, and sewing 
generaliy.’ —Petitions recorded 31st March, 1862. 

91z, Freperick Kxupsex, Cockspur-street, Charing-cross, London, ‘‘Im- 
provements in chronometers.” 

917. Fomunp Hartiey, Groree Littie, and Jounx Hixcuciirre, Oldham, 
Lancashire, ‘* Improvements in rolling or straightening metal spindles, 
shafts, or rods of a cylindrical or tapered form.” 

920. Joun PLatr and Witt1aM Ricuarpsonx, Oldham, Lancashire, “ Im- 
provements in machinery or apparatus used for applying motive power 
derived from bullocks, horses, or other animals.”—Petitions recorded lst 
April, 1862. 

923. GroraE Houcrort, Manchester, ‘‘ Improvements in the construction 
of blast furnaces.” 

927. WittiamM HALAM, Skinner-street, London, ‘An improvement in the 
manufacture of gas, and improved apparatus to be employed in such 
manufacture.” 

920, Bewickk BLAcKBURN, York-buildings, Adelphi, London, “ Improve- 
ments in apparatus for lubricating locomotive and other axles.” 

O31. SAMUEL HunTER, Grey-street, Newcastle-upon-Tyne, ‘* Improvements 
in anchors,” 

93°. THOMAS Moore, Regent-cireus, Piccadilly, London, ‘‘ Improvements in 
windirg apjaratus, especially applicable to fishing lines, nets, and log- 
iines, and in leaders or travellers to be used therewith, which leaders or 
travellers are also applicable to working ships’ sails and other useful 

yuTposes,”” 

935. WiLt1aM LeorarD, Hurstpierpoint, Sussex, “ Improvements in railway 
brake apparatus.”—Petitions recorded 2nd April, 1862. 

938. WuLLIAM Heme, Caldbeck, Cumberland, ‘ Improvements in fire- 
lighters.” 











939. Ropert Mortoy, Stockton-on-Tees, ‘‘ Improvements in refrigerators 


or apparatus for cooling liquids, parts of which improvements are also 

spphuble to distillation, surface condensation, heating air for blast 

furnaces, and other similar 

940. Groner Bower, Ash Lyne, Lancashire, and JoHN QUALTER, 
Dukinfield, Cheshire, ‘‘ Certain improvements in metallic pistons.” 

943. Robert Moore Toogoop and Joun Layzsourng, Newport, Monmouth- 
shire, ‘‘ An improvement in railway crossings.” 

944. WiLLIAM Kemp, Spital-square, and THomas Cow.ky, Hart’s-lane, 
oe “Imp in the fact of silk pile 
velvet.” 

946. Davip Witsox, Wandsworth-common, Surrey, and EDWARD ALFRED 
CowPer, Great street, Westminster, “Improvements in presses 
for pressing cotton, fibrous materials, and hay.” 

947. Josepu Lez, Traction Engine Works, Lincoln, “ Improvements in 
traction engines and boilers for traction, locomotive, and other pur- 


poses. 

948, ALEXANDER MANN, Tottenham, Middlesex, ‘“‘ Improvements in photo- 
graphic apparatus.” 

949. WILLIAM ANTIL RicHarps, Chester Cottage, Cornwall-place, Holloway, 
London, “‘ Improvements in the manufacture of bags, and in fastenings 
and locks for bags, parts of the invention being also applicable to purses, 
mil 1808 reticules, and other similar articles.”—Petitions recorded 3rd 

il, 1862. 

951. JouN Francis WoopALL, Orchard-street, Portman-square, London, 
“Improvements in ventilating carriages for common roads.” 

952. James CLARKSON Kay and WitLiaM Hartiry, Bury, Laneashire, 
“Certain improvements in steam engines.” 

955. Freperick COoLLIeR BAKEWELL, H k-terrace, Hampstead, 
Middlesex, at we in letter printing hines.”—A i 
cation from William Bullock, Pittsburg, Pennsylvania, U.S. 

958. Henry Fietrcner, Cornwall-crescent, Camden-road, London, ‘‘Im- 
provements in valves for hydraulic P , and in apparatus connected 
posses for making or pressing blocks or bricks of coal or other 
material.” 

964. RictaARD ARCHIBALD Broomay, Fleet-street, London, ‘‘An improved 
case for holding balls and reels of cotton, silk, and other threads.”—A 
communication from Théophile Denis Gustave Baudoin, Rue st. Denis, 











Paris. 

966. WiLi1AM Epwarp NEwTon, Chancery-lane, London, ‘‘ Improvements 
in the manufacture of iron and steel.”—A communication from Aristide 
Balthazar Berard, Rue St. Sebastien, Paris.— Petitions recorded 4th April, 


1862. 

a" Leopoud Faconnet, Rue de Transit Vaugirard, Paris, “ A new kind of 
tiles. 

979. BENJAMIN THOMPSON, Walker, near Newcastle-upon-Tyne, ‘‘ Improve- 
ments in steam engines.” —Petitions recorded 5th April, 1862. 

983. ALFRED Harris, Birmingham, *‘ An improvement or improvements in 
the manufacture of gun-barrels.” 

984. EpwarRD WELCH, Stratford-on-Avon, Warwickshire, ‘‘ Improvements 
in register stoves and fire-grates, and in ovens and kitchen ranges.” 

985. GrorGe HASELTINE, International Patent Office, Fleet-street, London, 
“Tmprovements in lamps especially designed for burning hydro-carbon 
oils.’—A communication from Anson Platt and General William Rose- 
crans, Cincinnati, Ohio, U.S. 

983. JosepH WATREMEZ and ALoys Ktoti, Aix-la-Chapelle, ‘ Improved 
apparatus for indicating a deficiency of water in steam generators.”— 
—Petitions recorded 7th April, 1862. 

991. James Brown, Aldgate, London, ‘‘ Improvements in protecting the 
sides and bottoms of ships, and other entirely or partially submerged 
surfaces.” 

999. Joun JAQueEs, jun., Hatton-garden, London, “Improvements in the 
instruments used in the game of ‘croquet.’ ”"—Partly a communication 
from William Fowler Mountford Copeland, Madeira. 

1000. BENJAMIN SHarpr, Hanwell Park, Middlesex, ‘*‘ Improvements in 
harrows and rakes. ’— Petitions recorded 8th il, 1862. 

1003. Squire Fakron, Ashton-under-Lyne, Lancashire, ‘‘ Improvements in 
machinery or apparatus for regulating the supplv of steam from the 
boiler to the cylinder or pipes of steam engines, which improvements are 
also applicable to gases or fluids.” 

1009. Georot Houunsuep, Salford, near Manchester, “‘ Improvements in 
sandwich cases and similar articles.” 

1011. Witttam TayLor, Oldham, Lancashire, “ Certain #mprovements in 
machinery or apparatus for preparing and spinning cotton or other 
fibrous materials.” 

1014. Joun Lanaston, North-street, Strood, Kent, ‘“‘ Improvements in the 
manufacture of Portland cement.”—Petitions, recorded 9th April, 1862. 

1027. Cowrek Puiprrs CoLes, Southsea, Hampshire, ‘* Improvements in 
masts for ships.” 

10/9. Louris Curistopn and Gustavus PALMER HArpino, Paris, and 
WituiamM Hawkswortn, Linlithgow, N.B, “ Improvemeuts in drawing 
metals, and in the machinery or apparatus employed therein.” 

1037. WiLLiaM Fox, Amiens, France, “ Improvements in the manufacture 
of brooms and brushes.’"— Petitions recorded 10th April, 1862. 

1039. Henry Houuannd, Birmingham, * Improvements in manufacturing 
the stretcher joints of umbrellas and parasols.” 

1053. Isaac Wutresmitnu, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
power looms and in pirn winding apparatus.”—Petitions recorded Lith 
April, 1862. 

1054. JoserpH Bunnett, Deptford, Kent, ‘ Improvements in revolving 
shutters and in machinery for producing the same.’’— Petitions recorded 
12th April, 1862. 

1071. CuaRLes Harratt, Hornsey-lane, Highgate, Middlesex, ‘‘ Improve- 
ments in the manufacture of masts, yards, and booms,” —Petition recorded 
14th April, 1862. 

1111. JouN Asuzury, Manchester, ‘‘ Improvements in the permanent way 
of railways.”— Petition recorded 16th April, 1862. 

1155. SAMUEL PARKES Ma1THEWs, Wolverhampton, Staffordshire, ‘‘Im- 
provements in vices.”— Petition recorded 21st April, 1862, 

1168. Sinas StarvoxpD PutMaAN, Dorchester, Norfolk, Massachusetts, U.S., 
“Certain improvements in machines for forging horse-shoe nails and 
other articles.” — Petition recorded 22nd April, 1862, 

1181. James Price, Dundalk, Ireland, ‘Improvements in spikes for rail- 
ways and other purposes, and in the mode of manufacturing and securing 
the same.” — Petition recorded 23rd April, 1862. 

1498. Ropert Davison, London-street, London, and THOMAS JOHNSON, 
Bermondsey, Surrey, *‘ Improvements in machines for washing and 
cleansing casks.”— Petition recorded 17th Moy, 1862. 


And notice is hereby further given, that all 
any one of such a at 

of their such application, 
Comm! within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 





List of Specifications published daring the Week ending 
Oth August, 1862" 

1, 4d. ; 2, 4d. ; 3, eet ed Bot oa 4d. ; 8, 6d. ; 9, 4d. 
10, 4d. ; 11, 8d. ; 12, 4d. ; 13, 6d. ; 14, 4d.; 15, 1s. 2d.; 16, 4d. ; 17, 1s. 8d, 3; 
18, 4d. ; 19, Sd. ; 2u, 1s. 4d. ; 21, 4d. ; 22, Is. 4d. ; 23, 4d. ; 24, 10d. ; 25, 

.; 26, 8d. ; 27, 10d. ; 28, 1s. Sd. ; 29, 4d. ; 30, 4d.; 31, Sd. ; 82, ; 83, 
4d, ; 34, 1s. 6d. ; 35, 4d.; 36, 1s. 8d. ; 87, 4d.; 89, Sd. ; 40, 8d.; 41, 4d. ; 
42, 4d.; 43, 8d. ; 44, 8d.; 45, Sd.; 46, 1s. 2d.; 47, 4d. ; 48, 6d.; 49, 4d. ; 

4d. ; 51, 8d. ; 52, 4d. ; 53, 8d.; 54, 4d. ; 55, 4d. ; 56, 2s. 10d. ; 57, 8d. 5 


53, 8d, ; 59, 88. 4d. ; 60, 8d. 





*,* Specifications will be forwarded by Mr, Bennet Woodcroft, Great 
Seal Patent Office, Southampton-buildings, London, on receipt by him of 
the amount of price and postage. Sums exceeding 5s. must be remitted 

ffice order, made payable to him at the Post-office, High Holborn, 
to Mr. Bennet Woodcroft, Great Seal Patent Office. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions made Abstracts ee pepe sem 
eee St See ed 





Crass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

234. T. Meriton, ' Leadenhall-street, London, ‘* Marine and other boilers for 
generating steam.” —Dated 29th January, 1862. 

This invention consists, chiefly, in so constructing these boilers that the 
patentee is enabled to introduce at the back of the fire-grate, in the part 
usually known as the “‘ up take,” a series of vertical or inclined tubes, of a 
circular, oval, or any other convenient form, ting the water — at 
the top of the boiler with the water space at the bottom of the boiler behind 
the bridge at the back of the grate; and thereby materially increasing the 
heating surface and the consequent evaporative efficiency of the steam 
boiler. At the same time, by the improved arrangement, he is enabled to 
render all the tubes and parts of the boiler more accessible for the pu 
of repairs and cleaning or clearing operations than any other form of boiler 
hitherto used. The important advantages of these improvements are the 
facility with which boilers constructed upon this principle may be 
thoroughly repaired, and the parts most subject to wear renewed, without 
laying up the vessel for any length of time, as is necessitated with all other 
descriptions {of boilers in use. 

246. E. A. RippinaiLie, Staple-hill, near Bristol, ‘‘ Improvements in engines 
worked by steam or other fluid, and in pumps.”—Dated 30th January, 
1862. 

This invention is applied to those constructions of steam engines wherein 
the injection water, in its way to the condenser, is caused to enter a cylinder, 
and to act on a piston working therein, so that the power obtained thereby 
may be rendered available in the working of the steam engine. The 
invention consists, First, in applying an elastic piston in the injection 
cylinder or engine to prevent ion at the termination of the stroke, 
and also during the covering of the port by the valve. Secondly, in apply- 
ing a chamber or vessel to the condenser in such manner that the injection 
water from the injection cylinder or engine shall be first received into such 
chamber or vessel, and then be by it delivered continuously in numerous 
streams or jets into the cond , the chamber or vessel being of such 
capacity and so arranged as to retain a sufficient quantity of water to k 
up a supply of water to the condenser during one-half stroke of the piston 
in the oe cylinder. Thirdly, in applying apparatus for refrigerating 
the condensed water from a steam engine in combination with an injecting 
cylinder or engine. Fourthly, in a bined arrang t of air pump 
and injection cylinder or engine (by which the air is withdrawn from and 
injection water is supplied to the condenser), with a water pump for with- 
drawing the condensed water and condensed steam from the condenser. 
Fifthly, in a mode of constructing steam engine condensers. 

272. J. PENDLEBURY, Dukinfield, Cheshire, ‘‘ Lubricating steam engine cy- 
linders, slides, $c.” —Dated 1st February, 1862. 

This invention is carried out in the following manner :—Near the bottom 
of the steam cylinder the inventor connects a pipe, having at the top a 
small vertical cylinder, at the upper part of which is the cup for holdin 
the tallow, oil, or other lubricating matter. In the interior of the pon | 
cylinder there is a double piston with a plug between them, which is hol- 
lowed in a concave form, The interior of the small cylinder isin communi- 
cation with the steam cylinder by means of tubes or pipes. When the piston 
is at the bottom of the steam cylinder the pipe communicating with the 
small cylinder is cl When the piston is ascending the steam passes 
through the pipe into the small cylinder, and raises the double piston 
above the orifice which leads to the steam cylinder, into which the lubri- 
cating matter is forced by the p of the atmosph When the piston 
is at the top of the steam cylinder, and a vacuum below, the double piston 
in the small cylinder descends by atmospheric pressure, and again oj 
orifice leading to the steam cylinder, into which the lubricating matter 
enters as before. He also modifies the action of the small cylinder by sub- 
stituting for the steam and atmospheric pressure a lever, weight, or spring, 
and employs a valve instead of the double piston, so as to adapt the appa- 
ratus for lubricating slides and other surfaces when there is no steam or 
vacuum.—Not proceeded with. 

299. D. GALLAFENT, Stepney-causeway, ‘Generating or producing elastic 
vapours to be used as a motive power.”—Dated 5th February, 1862. 

The object of this invention is to obtain an elastic vapour or mixture of 
hot air and steam to be employed as a motive power for high pressure 
engines, and the manner in which the patentee prod this poand of 
heated air and steam is by lighting a fire in a closed furnace surrounded by 
water, and afterwards forcing the heat and gaseous products of busti 
from such furnace into the water space of the boiler, so that the water will 
ted by the direct application of the heat of the fire, as well as by 


























1525. EpwarbD FEWTRELL, Birmingham, *‘ Improvements in the 
ture of metal tubes, and in machinery to be employed for that purpose.” 
— Petition recorded 20th May, 1862. 

1601, James Fortescuz Harrison, Cambridge-square, Hyde Park, London, 

“Improvements in preserving the bottoms of ships from the attacks of 
barnacles and other incrustations.”— Petition recorved 28th Mav, 1862. 

1612. Pierre Borssnt and BERNARDO ANTOIGNINI, New York, U.S., “ Im- 
pr ts in the facture of boots and shoes.”—Petition recorded 
28th May, 1862. 

1795. Geores Hase.tine, International Patent-office, Fleet-street, London, 
** Improvements in roofs for railroad cars and hurricane decks of vessels.” 
—A communication from Alonzo Page Winslow, Cleveland, Ohio, U.S,— 
Petition recorded 17th June, 1862. 

1877. JEAN BENJAMIN CoQUATRIX, Rue Folie Mericourt, Paris, “‘ Improve- 
ments in weaving carpets, tapestry, and similar fabrics, and in apparatus 
for the same.” —VPetition recorded 26th June, 1862. 

2050. WiLLIAM GossaGe, Widnes, Lancashire, ‘‘An improved method of 
and apparatus for decomposing chloride of sodium and chloride of potas- 
sium for the production of compounds of soda and potassa.” 

2054. Josern Kicuarp Asrott, Birmingham, ‘‘ Improv: ments in sliding 
chandeliers, gaseliers, and other pendent lamps.”—Petilions recorded 18th 
July, 1862. 

2104. Henry Rawson and FRBDERICK STAPLES, Leicester, ‘‘ Improvements 
in machinery for combing wool and other fibres.” — Petition recorded 
24th July, 1862. 

2161. Horatio White, Hampstead-road, Middlesex, ‘Iu.provements in 
shirt-collars.”— Petition recorded 30th July, 1862. 

2174. Groner ToMLINSON BovsriELD, Loughborough Park, Brixton, Surrey, 
‘*Jmprovements in the manufacture of fluids suitable for burning in 
lamps and for other uses."—A communication from Charles Tyler, 
Buffalo, Erie, New York, U.S.— Petition recorded 31st July, 1862, 








Patents on which the Stamp Duty of £50 has been Paid. 
1892, James SipevotraM, Waterside, Derbyshire. — Dated 17th August, 
1859. 
1636. Joun Cannon, Billiter-street, London.— A communication.— Dated 


9th August, 1859. 
1949. WiLu1aM Murr, Britannia Works, Manchester.—Dated 10th August, 
] 


859. 

184. EDwARD Stone, Lime-street, London.—A communication.—Dated 
15th August, 1859. 

1858. WitL1aM Bovcn, Shildon, Durham.— Dated 11th August, 1859. 

1878, CoLin MatTuER, Salford, Lancashire.—Dated 13th August, 1859. 


Patents on which the Stamp Duty of £100 has been paid. 
1774. Joun Macintosu, Great Ormond-street, London.—Dated 6th August, 


1855. 
1830. EpMUND TorHaM, Mansfield-road, Nottingham,—Dated 11th August, 


1854. FRANcIs May, Tooley-street, Southwark. Surrey.—A communication, 
—Dated 15th August, 1855. 





be evay 
conduction, 
307. J. Lee, Leicester, ‘‘ Traction engines.”—Dated 5th February, 1862. 

This invention consists in placing the axle on which the traction wheels 
of the engine are mounted about the centre of the length of the boiler, 
so that the said boiler may be balanced across the said axle, and one end o! 
the boiler be raised or lowered by a lever when going down or up hill, for 
the purpose of keeping the boiler as near as may be level at such times,— 
Not proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

240. W. E. Newton, Chancery-lane, London, “‘ Boxes for the journals of 
railroad carriaye and other azles."—A communication.—Dated 29th 
January, 1862. 

This invention consists, First, in providing in journal boxes an endless 
revolving belt or ring for the purpose of sustaining the weight bearing on 
railroad carriage axles, and reducing the friction on the axles produced by 
the weight supported, and likewise for elevating the lubricating or cooling 
material, which may be water or other liquid, from the bottom of the 
journal box to the upper side of the axle journal; end, further, under 
certain circumstances, for the purpose of forming a spring cushion above 
the axle journals, It consists, Secondly, in supporting in the journal box 
the endless belt or ring, by means of a combination of a pin sleeve and 
sheave, or simply by means of a series of friction rollers or balls interposed 
between the shell of the journal box and the belt or —_ It — 
Thirdly, in the employment of an auxiliary box for steadying the end 
the journal sidewi-e and endwise, and also for lubricating the end of the 
journal. It consists, Fourthly, in making the journal box with a longitu- 
dinal partition, and thus forming a separate chamber for containing the 
lubricating material and cotton waste which lubricates the axial pin of the 
sheave. 

252. A, Lanovsse, Brussels, ‘‘ Wheels for wagons, locomotive engines, dc."— 
Dated 30th January, 1862. 

This invention has for its main object the so making of the skeletons or 
centres of railway wheels that they shall possess the advantages of the 
wrought wheel without the great exp dant on its fact 
This the patentee effects by locking the inner ends of the spokes, or the 
inner edges of discs, when these are used as substitutes for spokes, into a 
wrought boss by enveloping them in the wrought metal, whereby he 
dispenses with the necessity for raising the spokes to a welding heat. 

258. J. Dovax, Little Portland-street, London, “‘ Improvements in C sprin 
for carriages when used without a perch.” —Dated 31st January, 1862. 

The object of this invention is to insure the axles of in which 
C springs are used without a perch being retained in their proper position, 
and thereby to prevent the irregular running or wabbling of the wheels. 
The invention consists in applying two parallel rods by means of a clip on 
the axle, and through a brace or braces to the free end of the C a 
opposite ends of the parallel rods may be attached to the body of the car- 
riage or may be otherwise attached. —Not proceeded with. 
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285. C. i London, “ An improved axletree.”"—A commu- 
pr tse Sor 3rd February, 1862. 
The chief feature of this improved axle is that itis made in two equal 


the same vertical plane, both movable and 

it of each other. The inner ends of this double axle are of steel, 

spherical in form, and resting in a single concave bracket or support con- 

pn a ee yh The wheels are keyed on the axle journals, 

a on either side, both wheels and plate 

easily taken off. The axle has a shoulder at the outer part of the 

The lower a gh pg me bracket and the outer parts of 

with a tolerably large opening, by means of 

aoe Gee oe Ne eet lowered byascrew. The lar box of 

the bracket is formed of three pieces of sheet iron connected by tie pieces, 

or other suitablemeans, the upper being pierced with three apertures 
for the gearing.—Not proceeded wit 


Crass 3.— FABRICS. 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, $c. 
230. T. Cuaytox and W. Smitn, Knowlwood, near Todmorden, Lancashire, 
“ Flyer.’— Dated 29th January, 1862. 

According to this invention, instead of the yarn being guided through 
the tube of the flyer direct on to the bobbin, the inventors guide it to the 
bottom of one arm of the flyer, so that it will be wound on the bobbin 
more evenly, and prevent snarls, so common on the ordinary plan. They 
accomplish this object by fixing a washer on the top of the flyer, and a 
cross piece on the top of the tube, with a guide or guides.—Not proceeded 


231. F. D. ps BoutrEvituz, Seine, Inferieure, France, ‘‘ Machinery applicable 
to pinning of fibrous sub "—Daied 29th January, 1862. 

This invention has for its object the prevention of loss of time consequent 
upon stopping the ordinary drawing and doubling machine for the purpose of 
changing the can when the machine is driven at great speed. For this 

head of the machine is similar to that in ordinary machives, 

except that, instead of being fixed as usual, it is capable of being turned on 
8 pivot when one of the cases is full, either from right to left, or from left 
ding to its position over the empty can, which is at the side of 

the full can, and turns in the same direction with it. The movement of the 
head is controlied by a stop in such a manner that no time is lost in the 
taking up and delivery of the cotton or other fibrous substance. This stop, 
pressed upon by a spring, holds the head sometimes to the right, sometimes 
to the left, but it is raised at the required for changing the oy 
means of a bent lever, when the head is pushed into the position required. 
233. J. McKean and J. Gappott, Preston, “ Sizing or dressing yarns or 

textile materials.”— Dated 29th January, 1862. 

This invention relates to the application or the employment and use of a 
new composition to be used for what is technically known as sizing or dress- 
ing and preparing warp yarns for the loom, so as to enable such warp yarns 
to undergo the process of weaving. The basis of the new composition 
consists of luminous and siliceous earths and compounds, such, for example, 
as that known as kaolin, or China ciay, or any suitable siliceous or 
aluminous matter, mixed with certain ilagi and gluti extracts 
obtained from materials such as linseed, and the refuse clippings of hides, 














288. B. Foster and J. Moore, Denholme, York, “ Apparatus Jor spinning 


and doubling wool and other fibrous materials."—Dated 27th January, 


1862. 

This invention relates to those spinning and doubling machines in which 
a cap or bell is employed, and has for its object the prevention of snares. 
For this purpose the patentees connect levers or similar apparatus to the 
bobbins. whereby they may be so as to cause them to pass into the 
caps or bells, and these levers or other such apparatus are bined with that 
commonly employed for shifting the driving strap, so that the two operations 
may be effected and simultaneously. 


242. M. Cour, Failsworth, Lancashire, “ Looms.”—Dated 29th January 


1862. 

This invention cannot be described wit rout reference to the drawings, 

247. J. Firtn, Heckmondwike, near Leeds, “ Finishing mohair cloths.”—Dated 
830th January, 1862. 

In carrying out this invention the cloth is first woven in the ordinary 
manner, and the pile is then raised to a Jongitudinal or straight direction 
by the “ gig mill,” or other ordinary apparatus, freq ly ing the 
wool or pile ; and it is afterwards raised in a transverse or lateral direction, 
or across the piece towards the lists. The cloth is next boiled or steamed 
to give ita lustre, and it is then dyed the required colour (if not previously 
woo! dyed), and tentered in the usual] manner. The centre or border (or 
both) is then printed te the required design, and the pile is re-raised and 
the piece is tentered, carded, and bat with sticks or rods so as to 
produce a fur ‘finish’ all over the piece. The fur is then cut (by any 
suitable machine that is ordinarily employed for such purposes) down to a 
velvet pile, where ———_ leaving the fur pile its original length at the 
other parts. In finishing a shawl so as to produce a velvet centre with a 
fur edge, the cutter of the machine is made shorter than the width of the 
machine, so as to cut the centre only and leave the fur at the edges. The 
cutter is raised and the piece passed into the machine the width of the 
border ; the cutter is then brought down, and the cutter proceeds till the 
opposite border arrives at the cutter, when the machine is stopped and the 
piece removed. 

259. W. WaLton, Manchester, and F. WALTON, Chiswick, “ Wire cards.”— 
Dated 31st January, 1862. 

This invention consists in the employment of a solution of the semi- 

i bst: i from drying oils by their being oxidised for 











the purpose of cementing and coating fabrics in a suitable manner to render 
them fit for the backs of wire cards. s of wire cards com of woven 
fabrics cemented and couted by the above flexible cement will be found to 
resist the action of grease, oil, and moisture, in place of their being liable 
to injury when acted on by such subst , a8 has heretofore been the case 
when other flexible cement has been used. Small quantities of india-rubber 
or of gutta-percha may be combined with the solution above mentioned. 


279. W. CLARK, Chancery-lane, London, “‘ Apparatus for the manufacture 
of festooned edging.”—A ication.—Dated 1st February, 1862. 
This invention relates to an apparatus for the facture of fest d 
edging or material. The material the patentee employs consists of ribbon 
or galloon cut according to the design to be produced ; this is previously 
fened or sized, and in this state introduced into the machine; and in 
order to complete and cause it to retain the festooning or or 1 form 
of the cutting, it is necessary to wind thread on to the galloon (or it may 
even be cardboard) and cross it. Lastly, the material is washed in order to 
remove the size or starch, and afterwards dried or pressed. The apparatus 
employed cannot be described without reference to the drawings. 


287. W. E. Newton, Chancery-lane, London, ‘‘ Machinery for spinning."—A 
communication —Dated 3rd February, 1862. 

This invention relates to the motion of the delivering rollers during the 
operation of winding on in the mule jenny hi The i tion con- 
sists in giving to the delivering rollers, during the winding on, a differential 
or varying motion, which must be dependent on, and governed by, the 
circumference of the rollers and their speed of rotation during a given time, 
and also the distance travelled by the carriage during the same time. These 
motions must be arranged to decrease as the carriage approaches the 
delivering rollers, and the motion of the rollers may, if desired, be com- 
pletely arrested before the carriage has arrived at the end of its course. 

293. J. L. Norton, Belle Saurage-yard, Ludgate-hill, London, “‘ Beating, 
stretching, and drying Jabrics."—Partly a communication.—Dated 4th 
February, 1862. 

In the manufacture of some descriptions of pile fabrics the pile is brought 
up by beating the fabric on the face with sticks; this operation is now 

lormed by hand. According to this invention the operation is effected 

y mechanism, the fabric being caused to pass between two rows of sticks, 
which are fitted into metal sockets, and in connection with these sockets 
are short arms or projections which, being acted on by tappets on shafts 
suitably arranged and driven, give the requisite motion to the sticks to 
cause them to strike the fabric. The beating the fabric has to be done 
seme y while the fabric is damp, and it is very de-irable that after it has 
nm beaten it should be at once dried, so that the pile when properly 

raised may not be again deranged. For this purposea ing machine 13 

combined with a tentering, stretching, and drying machine, so that the 

former machine may feed the latter, the fabric passing direct from the 
beaters on to the tentering points, and being kept extended from the time 
the beating commences until it is delivered dried at the end of the tentering, 
stretching, and drying machine. In finishing and drying fabrics it is often 
required that the pieces should be finished to a determined length, though 
varying in length when they come from the looms. For these purposes the 
fabric in a moist state is between nipping rollers, in connection with 
the axis of one of which there is a counting apparatus, which records the 
surface motion of the roller as it is caused to rotate by the passage of the 
fabric over its surface. From this roller the fabric passes over one bar and 
under another bar, the surfaces of which are cylindrical ; these bars are 
fixed parallel in a frame, or are combmed at their ends in such manner that 
the frame of bars may be mounted on necks or axes at the end, so that the 
position of the frame of bars may be varied by means of a worm and worm 
wheel applied at one end of the axis of the frame of bars. From these bars 
the fabric passes over a bar or table, the edge of which is rounded, and 
hence it passes to endless tentering chains, on to the tcnter points of which 
the selvages of the fabrics are pressed by a suitable roller. To the axis of 
the a or rollers of the tentering chains there is a counting apparatus 
applied, by which the surface speed of the fabric is indicated, so that, by 
observing the speed of the rolier first mentioned, and the speed of the 
fabric on the tentering chains, the workman will at once perceive whether 
the fabric is being stretched to the correct extent, and if not he can adjust 























the stretch to the proper extent by causing the frame of bars to assume a 

more horizontal or more vertical tion, according as the stretch indicated 

at the tentering chains is too little or too much. 

295. J. Greenwoop, Bradford, Yorkshire, ‘‘ Apparatus for preparing and 
combing = &c.”—Dated 4th February, 1862. 

In such machinery it is now usual to apply a Speting cont Snes over the 
delivery or clearing points of the series points or teeth through 
which the fibre is conducted in its passage to the receiving or carrying 
comb. The inventor finds it desirable to place this feeding comb so that its 
position of rest Lm | be somewhat backwards of that now adopted to admit 
of a dabbi bi or series of brushes or series of plates or grates acting 
upon the fibre in the delivery or clearing combs, and he carries these 
brushes, or it may be a series of grates, upon levers, so that they may have 
motion given to them extra of that given to the ordinary grates or brushes 
acting with the heckle points in sach machines. These levers are controlled 
to work so that the brush they carry will not come in contact with the 
dividing bar in its upward motion. He also — a narrow fine comb to 
the part of the dabbing brush working into ihe receiving comb, and also 
one to work into the delivery or clearing comb. He also applies the teeth 
in the sp comb at an angle, the points inclining forwards ; n 
place of this comb being controlled to move simply in a horizontal direc- 
tion, he places the bearings of the rods by which it is supported in an 
inclined direction, so that its motion may beat an angle to the heckle points. 
He also applies between or about the heads of the front and back or other 
rows of comb teeth in the receiving or carrying combs, india-rubber, or 
other suitaple flexible material, to receive the edye of the plate carried by 
the dapper or nipper, or other detaining apparatus in such machines upon 
the fibre as fed into such carrying or receiving comb.—Not proceeded with. 
300. W. E. Taytor, Bnjield, Accrington, ** Carding engines.”"—Dated 5th 

February, 1862. 

This invention consists in driving the doffer from the “ licker in,” in order 
to stop the feed roilers when the ‘‘licker in” is stopped, thus preventing 
the injury to the card teeth resulting from the feed rollers continuing to 
supply the fibrous material when the “ licker in” is stopped. One mode of 

orming the invention is as follows:—The “ licker in” is driven as usual 
S a strap from the main cylinder, and the “‘licker in,” by means of a 
strap, gives motion to a pinion, by which the doffer is driven ; the feed 
rollers are driven, as usual, by the doffer. 
304. H. Asnwortu, Littleborough, ‘*Spinning cotton, dc.”—Dated 5th Feb- 
ruary, 1862. 

This invention consists, First, in the employment of an endless band of 
felt or other material passing beneath the bobbins, having washers inter- 
posed, such endless band being disteuded between two vertical rollers, but 
depressed into a horizontal position (as beneath the bobbins) by other hori- 
zontal rollers. When the band is at a proper and required tension, the revolu- 
tion of the bobbins causes or imparts to the band by frictional contactaslow but 
regular travelling motion, constituting a perfect *‘drag” upon the washers 
and bobbins, and with less wear to such “drag band” than hitherto by 
reason of its continual movement. The invention consists, Secondly, in the 
formation and use of a projection upon the arm of the “ flyer,” arranged 
and shaped in such a manner as to catch up theslack yarns which sometimes 
occur between the flyer guide wires, and prevent it coming into contact 
with the revolving bobbin. 

306. W. Campion and H. Jounxson, Nottingham, “ Apparatus for making the 
welts of hose or other articles made of looped or kni tted fabrics.” —Dated 
5th February, 1862. 

This invention consists in making the welts of hose or other articles made 
of looped or knitted fabrics by the employment of a hook and needle and 
cylinder, each of suitable construction, and operated upon by a cam and 
worm, and by a wheel. The needle employed herein worksinside the cylin- 
der, instead of outside thereof as heretofore. The fabric of which the welt 
is intended to be made is placed on the cylinder, and upon this cylinder is 
secured a notch or pin, which comes in contact witha lever on each :evolu- 
tion, in order temporarily to stop the machine ; the lever is again applied 
and another revolution is performed.—Not proceeded with. 

308. J. B. Payne, Chard, Somerset, “ Preparation of hemp, flax, &c."—Dated 
5th February, 1862. 

This invention consists in submitting the crude fibres to the action of 
steam and friction at the same time, and in carrying out the invention the 
patentee takes a ient quantity of the crude and uncleaned ‘ibres, and 
while submitting them to a rubbing operation by means of rollers, stampers, 
or other contrivances, jets of steam are admitted to, and ca to act on, 
the fibres, and thereby assist in, or facilitate, the detachment of the extra- 
neous matters, and at the same time soften the fibres. 


Crass 4.—AGRICULTURE.—NoneE. 


Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ¢c. 


228. R. BopMer and W. Witson, Newport, Monmouthshire, “ Improvements 
in the process of manufacturing artificial stones, parts of which are 
also applicable to the manufacture of artificial fuel.—Dated 28th January, 


1862. 

The patentees claim, First, the application and use of sal ammoniac, or 
other salts of ammonia, in the manufacture of artificial stone or bricks 
made according to ee gy described in the specification of L. D. Owen's 
patent, No. 1270, dated 28th May, 1856. S&S dly, the fact and 
use of artificial stones or bricks entirely of hydraulic or other limes, or of a 
combination of different varieties of lime, for the purposes described. 
Thirdly, the manufacture and use of artificial stones or bricks of a black or 
dark colour, either for building purposes or for fuel, as described, Fourthly, 
the application and use of sal ammoniac, or other salts of ammonia, in the 
manufacture of artificial stones or bricks made entirely of hydraulic or 
other limes, or of a combination of different varieties of lime, or in the 
composition of which natural or artificial calcareous cements are employed. 
244. M. ALLEN, Worship-street, Shoreditch, London, “‘ Construction of bui!ld- 

ings for the prevention of fire.” —Dated 30th January, 1862, 

The patentee pro; to construct buildings in a new and improved 
manner by economising the s which the staircases usually occupy, and 
to render them fireproof by dividing or insulating the staircases from the 








a method for using the recoil of weapons for the of increasing the 
loyed in such weap wana @ 


~ Also ous eh the bronchi 
their projectile power. Also a method of loading weapons at the in 
the manner described, and a method of using these gases as a motive force, 
in the manner set forth, 
305. E. Haxrisox, Oldham, ‘A substitute for gunpowder.”—Dated 5th 
February, 1862. 

This invention consists in an admixture of chlorate of potash, nitrate of 
potash, starch, yellow prussiate of potash, and charcoal to form an explosive 
compound.—Not preceeded with. 

309. A. V. Newton, Chancery-lane, London,“ Fire-arms."—A communication: 
— Dated 5th February, 1862. 

The object of this invention is to enable the soldier or sportsman to re- 
lease the c' of powder from its cartriage without having resort to his 
teeth for breaking or tearing the enveloping case. To this end the weapon 
is provided at the ead of the barrel with a cutter, ur a notched, toothed, or 
otherwise ae edge, by applying the cartridges to which they mar Se 
readily cut or broken, and thus the necessity for biting cartridges is avoided. 


ee 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Or ts, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 
260. G. Menrrens, Charles-street, Hampstead-road, “ Improvements in ladies’ 
stays, and in the bodies of ladies’ dresses.” —Dated 3ist January, 1862. 
The inventor forms these stays in three pieces or portions, one piece 
forming the front of the stays, and the two other pieces, which are more or 
less similar in form to the first portion as it would appear were it divided 
down the centre, forming the back of the stays. These portions are each 
tiffened with whaleb or steel springs in the usual manner. The front 
rtion of the stays is slit or divided at two points corresponding with the 
reasts, and the sides of each of these slits or openings are cx ted 
together by an elastic lacing or diagonal strapping of elastic web. ‘The back 
portions of the stays are similarly slit and laced or strapped at points corre- 
sponding with the blade bones, so that the back of the stays may be capable 
of yielding to allow the person wearing them to stoop freely. The back 
portion of the stays are also provided at their outer edges with fastenings 
such as are usually employed in stays. The portions forming the front and 
k are also connec together by elastic lacing, or diagonal, in order 
that they may yield freely to every movement of the person.—WNot pro- 
ceeded with. 
268. C. , nee, Paris, “‘ Wrapper garment.”—Dated 3lst January, 
186: 














This invention relates to an article whic) is suitable for a railway or 
other rug or wrapper, and at same time easily convertible into a morning 
gown. ‘the inventor takes a rectangular piece of material, the breadth of 
which is proportioned somewhat according to the height of the wearer, so 
as to be used as a gown, and the length ling to the litude of the 
wrapper requiring length in that direction than is necessary for the length 
of the gown. He narrows this piece of fabric on the one side by cutting 
into it positions suitable for the sleeves of the gown, and removing an 
angular piece at each part. The edges of the openings cut in the fabric, on 
being brought together, form a mere slit, into which the sleeves are sewn, 
the top of which over the shoulder coming to a point. The contraction 
formed by the pieces removed from the fabric is continued a Jittle below the 
waist, and the openinss terminate with the arm-hole of the sleeve. He sews 
a collar to the one edge of the wrapper (that is to say, adjoining the sleeves), 
but of considerably greater length than ordinary collars, and which (with 
the corners of the rug forming the lappets of the gown) admits of the whole 
being spread out somewhat like an ordinary rug or wrapper. To contract 
the collar to proper proportions he forms a casing in it, and runs tapes or 
cords therein, by which it can be drawn up and tied round the neck of the 
wearer. He also introduces a casing in the middle of the fabric in position 
of the waist of the gown, and places tapes or cords therein, so a8 to contract 
and draw it up to suitable proportions for wear as a gown.—Not proceeded 





271. R. Burkuarpt and C. Doesuer, Manches/er, “ Bolian harps.”—Dated 
lst February, 1862. 
According to this invention the strings or wires instead of being placed on 
a flat board are placed on a hollow sounding board, formed of a wedge 
shape, and fixed to a spindle supported on any suitable framework, Near 
the sides of the sounding are placed curved wind conductors, which 
collect a large quantity of wind, and concentrate it upon the strings or 
wires, after which it escapes through a narrow passage on each side. The 
collection and concentration of a large q tity of wind, bined with the 
draught, cause a great increase of sound, and thereby produce a more pleas- 
ing and efficient instrument than has been hitherto obtained. The hollow 
sounding board is placed on a spindle to allow it to turn and catch the wind 
at any point of the compass.—Not proceeded with, 
273. J. Huu, Piccadilly, London, “ Improvements in the construction of 
portable chairs and other articles for sitting or reclining on, road, bath, 
invalid, wheel, and children's carriages, ambulances, &c."— Dated lat 


The patentee claims a k ther by means of bolts 
or joints, such framework when extended being held in one given tion 
by means of knuckle joints, and by means of the rods or pistons acting asa 
lever upon and regulating the ing and shutting of the same, and by 
means of the pressing down the lifting seat upon the spring catch, or other 
similar contrivance, rendering the joints and other parts rigid when in use, 
286. J. J. Kine, Lavender-hill, Wandsworth-road, ‘‘ Fastenings sor bed- 

steads.”—Dated 3rd February, 1862. 

This invention consists in the oe of a disc having snail grooves 
in the side, or other suitable snail piece, which the inventor disposes in 
one part of the framework (in the horizontal rail, by preference), while on 
the post or upright he fixes a dovetailed socket piece ; this socket piece 
projects from the side of the post, aud is received in a recess in the end of 
the rail. The disc snail piece he recesses in the end of the rail, and mounts 
it on a suitable axis, so as to present its periphery towards the end of the 
rail. The part of the periphery of smallest radius ts the insertion of 
the socket piece. The snail piece is rotated by a suitable key applied to its 
spindle. When fixing the parts together, the part of the periphery of 
smallest radius is turned to position, and the socket piece is fixed to the 
post inserted ; the disc piece is then rotated, and the narrow part of the 
dovetailed socket enters the snail grooves on each side of disc, while the 
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building of which they form a part. This he Pp to accompli 
arranging the stairs (which are to be made of incombustible materials) 
in a recess formed in the outer wall of a building, which recess is to extend 
from the foundation to the roof, and have no opening whatever on its inner 
side; but it is to be provided, where 'y, with op gs or doorways 
on its outer face leading to balconies ee are also to be formed of incom- 
bustible materials), fixed at the level of, and giving access to, each of the 
floors or flats of the building. By means of this arrangement of staircase 
and balconies each floor will be rendered totally distinct from, and indepen- 
dent of, that one below or above it, so far as regards any internal communi- 
cation therewith or therefrom. The invention also consists in obtaining 
and forming a new material for building purposes by the combination of 
cinders, slags, coke, culm, clinkers, or other calcined substances of similar 
h t ereto, p jing an irregular, uneven, or porous surface, with 
Portland or other cement. 
269. W. Smitn, Bury, “ Manufacture of bricks, tiles, &c.”—Dated let 
February, 1862. 

The patentee claims, First, the revolving cylinder and combination of 
parts for pressing the clay or other plastic material into the moulds, as 
described. Secondly, the ram and spring and combination of parts for 
resisting the action of the clay or other plastic material whilst the mould is 
being filled, as described. Thirdly, the block or blocks for pressing the 
clay into the moulds, as described. Fourthly, the steam cylinders and com- 
bination of parts for pressing the clay or other plastic material, in the 
manner described. Fifthly, the apparatus and combination of parts for 
receiving and removing the bricks after leaving the mould, as described. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, gc. 
256. F. Baaoett, Birmingham, and J. SANGER, Aston, near Birmingham, 
** Breech loading smali arms.”—Dated 31st January, 1862. 

This invention (the voluminous details of which we cannot produce here) 
consists in a method of constructing the breech ends of breech loading small 
arms, and parts connected therewith, for opening and securely closing the 
breech —Not proceeded with. 

282. L. Hin, Port Glasgow, “ A ing armour plating to war ships.”— 
Dated 3rd February, 1862. priging — - 

The patentee claims securing of armour plates upon the sides of war 
ships by means of fastening bars formed to overlap and protect the edges of 
the a and themselves fixed by screw bolts tapped into them from the 
inside, as described. 

284. C. W. Lancaster, New Bond-street, London, “ Strengthening cast iron 
ordnance.” —Dated 3rd Feb, wary, 1862. 
This invention consists in removing the rear end of the gun, incl 
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broad part of the periphery is received in the wide part of the dovetail. 
The snail form of the grooves draws the parts slowly and forcibly tog ether, 
and fixes and holds them firmly as required.— Not proceeded with, 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation vf Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, » 
Glass, Pottery, Cements, Paint, Paper, Manures, Sc. 

235. W. CuaKnk, Chancery-lane, London, ‘‘ Disintegration and bleaching of 
textile materials for the manufacture of paper."—A communication,— 
Dated 29th January, 1862. 

The improved process, the subject of this invention, requires but an 
almost inappreciable extra expense of working, as all existing manufac- 
turers may be employed for the production of a white paper from all kinds 
of straw. The patentee employs straw prepared as in ordinary in the manu- 
facture of wrapping or brown paper from straw, which consists in steeping 
the straw in a bath of lime water; after this is withdrawn it is allowed to 
ferment, or, better still, it is heated by a jet of steam. He then takes the 
straw after treatment in the lime bath, and disintegrates it by passing it 
between crushing cylinders, After this he places it in a vat, furnished at 
the lower part with a false bottom of wood, covered with a layer of straw 
or broom, which will allow of the filtration of the bleaching waters. One 
or more cocks are placed at the bottom of the vat of different sizes fur 
regulating the flow of the liquids. The vat being filled, he allows the 
matters to drip, and he then waters it sufficiently on the top by a rose or 
other distributor with water, acidulated with sulphuric acid, marking about 
one degree. 

243. G. Pups and G. Puitiirs, “ Distillation and rectification of alcohols 
or spirits.” —Dated 30tu January, 1862. 

This invention consists in the filtration of the vapour of aleohol or spirit 
by passing it through wire gauze, perforated sheets of metal shavings, 
filings, or pellets of metal, fibres of silk, cotton, hemp, flax, wool, asb.stos, 
or their fabrics arranged so as to have fine openings or passages through 
which the vapour of alcohol can pass, but not its impurities. 

262. P. Scuevrweens and A. J. A. H. pe Boisserouir, Paris, “ Treating 
fatty and oily matters for obtuining their acidyication.” — Dated 31st 
January, 1862. 

According to this invention the patentees effect the acidification by the 
simultaneous employment, while in a hot state, of both sulphuric and nitric 
acids, that is to say, they treat the fatty matter with both sulphuric and 
nitric acids at the same time, and they introduce the acids in a hot state. 
The improved mode of raising the nitric to the required temperature consists 











the whole of the cascable, before or after the gun has been strengthened 
with wrought metal in the form of a hoop or hoops, jacket or jackets, or 
both hoops and jackets, in forming a thread in the et or hoop, and in 
screwing thereon or therein a wro. ght iron or steel end or cascable, 
80 as to close the rear end of the gun. 
289. T. M. Meexins, Jnner Temple, London, ‘* The production of a jectile 
and explosive force.” —Dated 4th February, 1862. rawr 
The patentee claime the use of the o~- resulting from the decomposition 
of water at very high pressures by icity, and their explosion asa 


Jjectile forcs;{ and the electric gas engine ; and the electric gas shell, 





in ining »Ilcohol therewith, whereby also 7 prevent the acid from 
co‘ouring the fatty matters. They —7 the following improved method 
of treating the fatty matters with the :—According to this mode they 
treat the fatty matters with the acids under pressure in a covered or tightly 
closed a » = manner as to k yo matters from 

atmosphe r, they prefer to use for purpose a long 
or passage, in which the treatment is continuous. They raise 
acid to the tame temperature as that to which they raise the fatty matter 
be treated therewith. They also raise the nitric acid to about or near 
the same tem They employ a current of air for agitating the 
matters, and for assisting them to set, harden, or solidify. 
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264. E, H.C. Moxcxton, Fineshade, Northampton, ‘‘ Application of electricity 
obtaining ammonia and other useful penn during the combustion 

of coal and fuel.” — Dated 31st January, 1362. . 
The object of this invention is to obtain ammonia and other useful ‘pro- 
ducts directly from the atmosphere and other sources by a continual electrical 
from the commencement, by which means smoke is prevented and 
uel economised. The is, First, to form what the patentee terms an 
electrical bath, by applying the electric current however generated, and 
with or without the use of induction or tension coils or Leyden jars, or sub- 


and in close proximity to the fly frames, which can therefore be operated 
upon in a direct and simple manner, the cam shaft themselves being driven 
by bevel, toothed, or other suitable gearing, actuated by the main or other 
driving shaft. The next improvement also applies to the type revolving 
press, and relates to the mode of adjusting and operating the inking 
apparatus. This improvement consists in a novel and easier mode of 
= their work the composition lifting roliers used for supplying 
the ink from the fountain or ductor and distributing it to the other rollers. 
These composition rollers have a rising and falling motion, and they are 
ted in bearings in the ends of levers or arms, to the other ends of 





stitutes for Leyden jars, such as the condensers of electricity attached to 

tension coils, to natural and artificial hite and plumbago, and also to 

the coal and fuel in ordinary furnaces of all descriptions. 

266.’ J. Gispins, London-wall, London, ‘‘ Composition for coating wood, metal, 
ce.” —Dited 31st January, 1862. 

In ying out this invention the inventor adds to boiled linseed oil, 
while it is at a high temperature, oxides of lead, arsenic, caoutchouc, in 
solution, borax, and gum copal, in solution ; and at a suitable lower tem- 

ature he adds to the above mixture sulphur and — of turpentine. 

uring the process of admixture the ingredients should be stirred together. 

—Not proceeded with, 

231. M. A. F. Mennons, Paris, “ Processes for the recovery of the oleic acid 
contained in the residual scouring’ waters of woollen and other textile 
materials.” —A communication.—Dated let February, 1862. 

This invention consists in a series of improved processes by means of 
which the oleic acid removed in scouring operations from woollen and other 
yarns and tisswes may be recovered from the waters in which these opera- 
tions have been pe: formed,and leredapplicableas before to diff manu 
facturing purposes. The object of the First of these processes is to precipi- 
tate, under the form of an insoluble salt, the oleaginous matters contained 
in the water. By the Second the soap thus formed is decomposed. By the 
Third the oleic acid is separated from all the soluble salts formed in the 
preceding operations, as also from the excess (if any) of the acids employed 
to effect the decomposition. By the Fourth the impure oleic acid is freed 
from the watery residues. By the Fifth and last this acid is separated from 
the insoluble salts and foreign matters which it may hold in suspension. 
One of the most important of these applications will be found in the utilisa- 
tion of the scourings of the woollen yarns and fabrics, and in the prepara- 
tion of which large quanties of oil are consumed. 

204 R. A. BRoomMAN, Fleet-street, London, ** Improvements in the manufacture 
of hard and soft soups, and in washing linen and other textile fabrics." —A 
communication.— Dated 4th February, 1862. 

The essential feature of this invention is the employment of alkaline 
silacates in the manufacture of toilet and household soaps, and in the 
washing of linen and other textile fabrics.—Not proceeded with. 
$02. FE. F. Smitn and T. Swinnerton, Dudley, ‘* Manufacture of coke.”— 

Dated 5th February, 1862. 

The patentees claim, First, passing a current of cold air by means of a 
stack through the coal being coked, the said current being made to pass 
from the exterior to the middle of the mass of coal being coked. Secondly, 
the improvement or improvements in kilns or ovens for the manufacture 
of coke, as described. 


Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §e. 
236. J. B. Harpy, Leytonstone, Esser, ** Preserving electric telegraph cabs 
and wires.” — Dated 20th January, 1862, 

This invention consists in impregnating or coating the yarn or textile 
fabric or fibres employed in the manufacture of electric telegraph cables 
with a composition of solution of caoutchouc, resin, and powdered chalk, 
the proportions of the materials being varied according to the pliability 
required when the composition is set, In some cases the patentee mixes 
with the composition arsenic or other poison to guard against the attack of 
fish, insects, and animals. The invention also consists in coating the con- 
ducting wires, whether in submarine, subterranean, or suspended tele- 
graphs, as also complete cables and the separate wires composing the cable 
with the said composition, which he applies in a heated state. The suitable 
proportions of the materials forming the composition are as follows :— 
Caoutchoue, 1 part; resin, 34 parts ; chalk, 34 parts; wrsenic, 1-16th part, 








—_——_ 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


220. J. H. Briervey, Halifax, “Clasp or fastener for reversible belts, bands, 
or straps.” —Dated 20th January, 1562. 

In carrying out this invention the patentee employs two plates of metal, 
or any other material similar to those used for the clasp generally under- 
stood by those connected with the trade as a double clasp, which consists of 
two clasps connected together, when worn on the person, by a hook on the 
one and an eye on the other. To the back of each plate of metal or other 
material he attaches a metal wire bar of suitable width; he also further 
forms out of the plate of metal or other material, or attaches to it, two 
hooks, one on each side, the part usually having but one, but so arranged 
that neither of the hooks can be seen when worn on the person ; to the 
other plate of metal or other material, or part of the double clasp usually 
containing the eye or slot, he attaches a projecting piece of metal, having a 
groove or slot cut or formed in it for the purpose of receiving a sliding bar, 
wider at each end than in the centre portion, and having an eye at each end 
so formed that the eye will receive either of the Looks attached to the other 
portion of the clasp, so that, by moving the sliding bar, the double rever- 
sible clasp may be connected from either side at pleasure ; and having 
attached the double reversible clasp to a belt, band, or strap, made of leather 
an silk on the one side, and leather only on the other side, the beit, band, 
crstrap may be connected and worn either side outwards, according to the 
wearer's choice. 

232. L. A. PuLog, Paris, “ Fireproof iron chests, §c.’—Dated 20th January 


1862. 

These improved iron chests or safes will be composed of a double casing, 
on all sides. Each side of the first casing will be formed of two sheets of 
iron, with countersunk rivets on to an iron framing, the thickness of which 
will be regulated by the space which it is desired to reserve between the two 
sheets of iron. The outer door which closes the safe will precisely resemble 
the sides, and will turn on a pivot top and bottom, To preserve the chest, 
and make it fireproof, the inventor proposes to introduce between the two 
sheets of iron a fireproof body composed of very refractory siliceous sand, 
and to strengthen it he proposes to piace fillets or bands of iron on all the 
outer angles of the chest. The inner casing will be constructed in the same 
maaner and of similar material as the outer, the space left between the two 
sheets of iron being the same, but in this case stuffed full of raw wool, which 
will render the interior still more inaccessible to heat.—Not proceeded with. 


237. R. A. BROOMAN, Fleet-street, London, ‘* Machinery for puddling metals.” 
—A communication.—Dated 29th January, 1s62. 

The object of this invention is the substitution of mechanical for manual 
power for stirring up the metal submitted to the action of the fire »n rever- 
eratory furnaces. The invention, as applied to the puddling of iron, is as 
follows :—The machinery employed is intended to stir up the metal at the 





bottom of the furnace by meaus of tools, such as puddlers, stirrers, and 
other equivalent instruments introduced into the furnace through openings | 
formed in the most suitable parts of the furnace, The tool is worked in ail 
parts of the metal in quite as varied a manner as if by the bands of a work- 
man. The speed of the tool is regulated at the will of the attendant by 
shifting the driving band on the driving pulleys of the machine (also its 
position, and the direction of the oscillations on the surface of the bed), so 
that the puddling is not only effected without labour, but in less time than 
in the ordinary manner.—Not proceede / with. 

239. W. E. Newton, Chancery-lane, London, “ Printing machinery.”—A 

communication.— Dated 2vth January, 1862. 

This invention of improvements in printing machinery relates, First, to 
improvements in that description of printing machiuery in which the type 
or printing surface is curved for the purpose of being secured on a cylinder 
or curved surface ; and, Secondly, to improvements in printing machinery 
in which the type or printing surface is flat, asin the ordinary torms. The 
first improvement relates to an improved mode of securing stereotype plates 
or other analogous printing surfaces on the type cylinders or rollers of 
rotary printing machines. For this purpose stereotype castings of type have 
heretofore been mounted on wooden or other blocks, and secured in iron 
frames, forms, or chases, which were fastened in any convenient manner on 
to the type cylinder or roller. The present improvement is adapted for 
securing stereotype plates, or any other solid printing plate or surface, on | 
the type cylinder, and consists in attaching or securing the stereotype or | 
other plate or printing surface direct on the cylinder by means of strong 
metal fingers or cramps, the stems of which are screwed and pass through | 
holes made in the face of the cylinder, and are secured and held down from | 
behind by means of fly nuts, thumb screws, or other equivalent contrivance. 
By this means the blocks and iron frames for holding the stereotype plates 
are dispensed with. The second improvement relates to a novel construc- 
tion of perfecting machine. In this machine there are two impression 
cylinders and two type cylinders, with the necessary inking arrangements 
adapted to each type cylinder. There are also two feeding boards, on each | 
of which is placed a pile of paper ready to be fed into the machine in the 
ordinary manner by the feeding boys, who push the paper down sheet by 
sheet to a gauge point, and place the edge or margin of the sheet under 
carrying in rollers which descend alternately and take hold of the paper and 
conduct it in between a pair of feeding rollers, provided with tapes, which | 
carry the sheets to be printed down to the impression cylinders. 
Another improvement relates to a novel means of working the fly frames | 
of large rotary printing machines in which there are several printing or | 
impression cylinders, The present improvement consists in placing a cam | 
shaft with its requisite levers and appendages at each end of the machine, 





which are adapted adjustable coiled springs, whereby the pressure of the 
composition rollers on the working surfaces of the distributor may be 
regulated at pleasure by tightening or |! the springs. The next 
improvement also relates to a t; revolving printing machine, and consists 
of a novel arrangement whereby two, three, or more colours may be 
printed. The diff inking app with inks of different colours are 
conveniently placed round the type cylinder, on which there must of course 
be as many forms as there are colours to be printed. The impression 
cylinder which carries in and holds the paper must also rotate and carry 
round the paper as many times as there are colours to be printed, so as to 
bring the paper in succession against the different forms. The inking 
apparatus of each colour must, of course, only be allowed to act on its own 
particular form, and therefore, after this form has passed the corresponding 
inking apparatus, must be held back until it comes round again. 

241. G. Bepson,, Manchester, “ Wire fences.” —Dated 29th January, 1862. 

This invention consists in so forming and adjusting wire fences that their 
section taken vertically shall be greater than that taken horizontally, and 
the inventor, therefore, uses flat or oval wire either in simple or combined 
strands.—Not proceeded with. 

245. T. Gontarn, Paris, ‘* Truss plates.” —Dated 30th January, 1862. 

This invention consists in the mode of fitting the metallic plate on which 
is fixed the cushion intended to squeeze the hernia, The patentee prefers 
making the said plate of steel rather than of any other metal ; it is com- 
posed of two parts, which are joined together as a hinge; the flattened end 
of the hinge peg is fastened to the usual curled spring girdling the body. 
Both parts of the plate have corresponding notches cut in the hinge part, 
and a small fluted cylinder, fixed by a pin on the hinge peg, is lodged in the 
said notches. On one of the two parts of the metallic plate a small tem- 
pered steel plate is fastened, either by a screw or rivet ; the end of the said 
blade enters the fluting of the small cylinder, which is in the same line ; if 
now the portion of the plate carrying the steel blade acting as a spring is 
moved around the hinge peg, the blade of flexible steel yielding, it gets out 
of the fluting where it was engaged to fall back in the next one, and to 
maintain the said plate either in the plane or angular position, as the case 
requires, 

248. H. Ronortom and R. UNpERwooD, Robert-street, Hoxton, ‘* Watches and 
pocket chronometers.”—Dated 30th January, 1862. 

This invention consists in constructing watches and pocket chronometers 
so that they may be wound up and the hands “set” without requiring a 
key or other separate instrument for the purpose. Through the pendant 
the inventors pass a spindle, upon the outer end of which is affixed a milled 
head or other means to facilitate its being turned; at the other end is 
affixed a bevelled pinion, which it takes into to drive another bevelled 
pinion, the axis of which is carried by one end of a spring, which also car- 
ries a bearing for the first pinion. When motion is given to the spindle by 
its head, the bevelled pinion thereon gives motion to that into which it 
gears, This second pinion takes into the teeth of another wheel, and by 
frictional contact therewith is, in its rotation, drawn into contact also with 
the teeth of a wheei driving the fusee. This latter wheel is held by spring 
adjustment to its arbor, so as to yield in the event of the teeth thereof 
being met end to end. Movement to the hands is obtained by bringing one 
of a series of wheels into contact (by pressure or otherwise) with the driving 
means referred to, such wheel-work being drawn out of gear when the 
required setting of the hands has been effected by spring.—Not proceeded 
with, 

249. W. Davies, Elizabeth-place, Old Bethnal-green-vroad, London, “* Appa- 
ratus Jor cutting corks and bungs.”—Dated 30th January, 1862. 

This invention cannot be described without reference to the drawings. 

250. W. CLARK, Chancery-lane, London, ‘‘ Mechanical wrenches."—A commu- 
nication. — Dated 30th January, 1862. 

This invention relates to the construction of improved self-acting wrenches 
for screwing and unscrewing nuts of circular, hexagonal, or other form, and 
of any dimensions, which wrenches are an improvement on what is known 
as the “ Clyburn wrench.” This improved wrench is formed with two jaws, 
one being fixed and the other opening from or closing on the part to be 
held, by turning the handle in one or other direction, in such a manner 
that the jaws may grip tubes or nuts of different dimensions, while the 
more difficult the nuts are to turn, the greater is the force applied for 
pressing the handles together, and compressing the nut between the jaws, 
and as the wrench caunot slip the nut is forcibly turned. 

251. A. C. B. Mauots, Paris, “ Boot and shoe heels.”—Dated 30:h January, 
1862. 








This invention relates to an improved manufacture of heels for boots and 
shoes, which are formed of one and the same piece of leather, suitably 
shaped by means of a special machine, which stamps it in such manner as 
to force the edges of the leather to fold over on themselves, so as to form 
the shell or frame of the heel, which is afterwards filled up with discs of 
leather in order to complete it.— Not proceeded with. 

253. D. LitTLEHALES, Birmingham, “ Substitute for papier maché.”—Dated 
3lst January, 1862. 

In manufacturing this substitute for papier m&aché the patentee takes 
oatmeal, flour, pea, bean, rye, barley, or linseed meal, or other farinaceous 
or oleaginous meal, which he mixes with tar or other varnish until it 
becomes of « thick pasty consistence, and then moulds it in dies or forms it 
into sheets, as may be requisite, and then dries it in an ordinary japanner’s 
stove. When perfectly dry and hard he saturates it with linseed, or any 
other suitable oil, and afterwards finishes it with varnish, or colours in the 
same manner as is well known and commonly done with articles of papier 
maché. 

254. H. Wurte, Mornington-place, Hampstead-road, “‘ Shirt collars.”—Dated 
31st January, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

255. J. SILvestER, West Bromwich, “ Pocket and other spring balances."— 
Dated 31st January, 1862. 

This invention consists, First, in constructing pocket and other spring 
balances in the following manner :—The helical or coiled spring of the 
balance is connected at top with a loop, by which the balance is suspended. 
The cylindrical case surrounding the spring is fastened at bottom to the 
bottom of the spring, and the hook on which the article to be weighed is 
supported is fixed to the outer side of the bottomof the said case. The loop 
carries a graduated or index plate, which is situated outside the case, and 
on the top of the case an index finger or pointer. When an article to be 
weighed is hung on the balance, the case is pulled downwards, the upper 
part of the spring being exposed; the index finger traverses the graduated 
index, and indicates thereon the weight of tne article. The invention 
consists, Secondly, in constructing pocket and other spring balances in the 
following manner :—The helical or coiled spring is without a case, a loop 
and ring being fixed at the top, and a second loop and hook at the bottom 
of the spring. An index plate is fixed to the top loop, over which index 
plate another plate, connected with the lower end of the spring, slides, 
covering the index plate or less, When any article is nung on the balance, 
and the spring elongated, the covering plate descends in front of the index 
plate, aud uncovers that part of the said index plate which indicates the 
weight of the article. Or the weight may be indicated by a pointer or 
other indicator.—Not proceeded with, 

257. H. ScHatren, Hesse Cassel, ‘* Gas meters.”—Dated 21st January, 1862, 

This invention cannot be described without reference to the drawings. 
261. J. HARGREAVES, Peckham, Surrey, “' Pipes or tubes."—Dated 31st 

January, 1362. 

This invention consists, First, in combining and treating various 
materials or substances which the inventor converts into a bituminous 
mastic possessing density, ductility, hardness, great strength to resist 
pressure, and various other qualities. Bitumen, cement, chalk, clay, flint, 
lime, oyster and other marine shells, river or other sand, slag and slate he 
employs, and utilises the refuse and short waste of cotton, worsted, wool, 
hemp, flax, tow, jute, cocoa-nut fibre, and other fibrous materials, gutta- 
percha, caoutchouc, gums, and oils.—Not proceeded with. 


163. C. Pontirex, jun., Shoe-lane, London, ‘* Apparatus for cooling or heat- 

ing fluids or liquids.” —Dated 31st January, 1362. 

This invention consists in the arrangement and application of a hollow dise 
or aseries of hollow discs or cases of circular or other form, with or without 
the addition of adivision plate therein, such hollow dises or cases being con- 
tained in a conical or other shaped vessel, placed either in a horizontal or 


| vertical position ; cold or heated fluid or liquid enters the apparatus at either 


end of a central connecting pipe or passage, and after passing through the 
series of dises or cases it is discharged at the opposite end of the central pipe or 
passage. ‘These discs or cases are supported within a conical or other shaped 


| vessel, and the fluid or liquid to be cooled or heated is passed through the 


containing vessel, and through openings formed through the discs or cases 

until the required temperature is obtained.— Not proceeded with. 

267. A. Forsytn, Glasgow, ** Manufacture of frames and tablets used Jor 
advertising purposes.” — Dated 21st January, 1>62. 

Under one modification for producing frames which are particularly suit- 
able for the display of show cards or trade announcements at railway stations 
or other places where they are exposed to the weather, the frame is made 
of cast iron, in which metal frames can be produced at a very cheap rate. 
The metal is run into a suitable mould, and the frame may be coloured, 


| gilded, or otherwise ornamented as desired. If preferred, steel or other 





suitable metal may be used instead of iron, and portions of the surface or 

face of the frame polished to contrast with the other, which may be deco+ 

rated in a different manner. The polished parts are protected from the 

influence of the weather by a coating of transparent varnish.—Not pro- 

ceeded with. ' 

270. L. Fauvet, Paris, ‘Apparatus for indicating the existence of escapes in 
gas tubing, and for stopping the continuance thereof.” —Dated 1st February, 
1862. 


This invention consists in providing either the gas meter or the tul 
itself with an apparatus which is put into action by the gas passing thro 
the meter, or through that wt of the tubing where the us is 
situated, thereby causing a wheel provided with proper projections or pins 
to revolve and act with the said pins against the end of a mer, and 
make this latter strike an alarum. The object of the apparatus is to 
indicate the occurrence of an escape of gas during the time the burners are 
not lighted, the escape causing the measuring drum in the metertorevolve, 
and an alarum to be struck, while a suitable valve is allowed to shut the 
inlet pipe for the gas, so as to prevent this latter from reaching the hole 
where the escape of gas took place. 

274. J. Deprez, Anzin, France, “‘ Apparatus for extracting coal, ores, and 
other mineral substances Jrom mines."— Dated 1st February, 1862. 

This machine will be placed directly over the shaft, and the spindles or 
drums will act directly upon the barrels, and their alternate ascending and 
descending motion be given by a special combination, which consists in 
placing upon two separate axles, independent of each other, and at suitable 
angles, the cranks and connecting rods intended to produce the reverse 
movement of the spindles or drums, and, consequently, the ascent and 
descent of the cables. From the foregoing it will be evident that, the two 
axles being separated, it is not only easy to reverse the motion, but they 
may be placed along side of each other, and thus occupy less space ; further, 
that as by reason of this separation the cables perform similar and less 
destructive work, they will last much longer.—Not proceeded with. 

275. F. W. Dacuye, Swansea, “ Furnaces used in the manufacture of zinc.”— 
Dated 1st February, 1862. 

This invention consists in causing atmospheric air to come in contact with 
the gases arising from the fire-grate after they have left the grate and have 
traversed a portion of the furnace, whereby a complete ignition of the un- 
consumed products of combustion is effected. By this means the propor- 
tions existing between the fire-grate (and in 1 the ption 
coal) and the furnace may be changed by extending the length of the fur- 
nace, and introducing into the portion so added additional muffles, the 
original dimensions of the fire-place or grate being at the same time 
retained, or by reducing the dimensions of the grate and retaining the 
original dimensions of the furnace. Openings are made in the roof in order 
to introduce the atmospheric air (and by preference heated air) at intervals 
along the central parts of the extended length of the furnace. In construct- 
ing new furnaces according to this invention they ace similarly arranged. 





Cornish T1x Mixine.—The Parkgwyn Tin Mining Company, 
Limited, has been formed to work some very valuable deposits of tin 
ore near St. Austell, The company propose to put up machinery 
immediately including a good sized pumping engine. The under- 
taking appears to be one of considerable promise. 

Tue Restsrance.—Orders have been received at Chatham for 
every exertion to be used in completing the fitting of the iron 
frigate Resistance, 18, 600-horse power, Captain Chamberlain, 
attached to the steam reserve, in order that she may be ready to 
proceed to sea. 

Tue Atsert Enwarp.—The South-Eastern Railway have re- 
cently added another steamer to their fleet, the Albert Edward. 
Her trial trip took place on the 26th of July, when she attained an 
average speed of 16°7 knots per hour, and she is now employed on 
the service between Folkestone and Boulogne, in connection with 
the special daily tidal trains. She performed the passage between 
those two ports for the first time on Tuesday, when, with a strong 
south-west wind blowing and 330 passengers, the distance of 
twenty-six miles was accomplished in ninety-three minutes. The 
Albert Edward and her sister ship, the Victoria, also the property of 
the South-Eastern Railway Company, are asserted to be the fastest 
vessels afloat. 

Brickmaking Macutnes.—* Some Old Brickmakers ” say, in the 
course of a long communication—* We have noticed that award- 
have been made to Messrs. H. Clayton and Co., for the best bricks 
making machinery ; to Messrs. Bradley and Craven, for a superior 
dry-clay brickmaking machine; to Mr. Whitehead, for well con- 
structed brick machinery. Respecting the merits or demerits of 
brickmaking machinery we have no} inclination to make any in- 
vidious comparisons. There is nothing astonishing in reading what 
is stated about turning out 1,200,000 bricks per week, at Burham, by 
eighteen machines ; that is, 66,666 per week each. Having some know- 
ledge of the machines at Burham, and several other places, we are pre- 
pared to state that we have known upwards of 100,000 of bricks mad 
in one week with one of the “Ainslie” wire machines, such as are in 
use at Burham, instead of the 66,666as stated. But we are a little 
surprised at what is said to be done at the Victoria Docks. The 
large brickmaking machine at the Victoria Docks is stated to make 
27,000 bricks per day of ten hours. We fancy this machine is over- 
rated, and have been informed that 21,000 is the most that has ever 
been made in one day of ten hours. An acquaintance of ours has at 
work one of these brickmaking machines, similar to the one at the 
Victoria Docks; and we find that for upwards of six months the 
same has not exceeded making 15,000 bricks per day of ten hours, 
and the same has been worked by thoroughly practical men.”— 
Builder. 

Sinkinc or AN Tron Sair.—On Tuesday afternoon, about half- 
past two o'clock, shortly before high water, the Ganges, a large iron 
ship, of about 1,000 tons, sank with, it is feared, several of her 
crew, in the river opposite the Shadwell entrance of the London 
Dock. The Ganges was only built last year at Sunderland. She 
went on a voyage to India, took Coolies from Calcutta to Trinidad, 
returned to England, and has recently discharged her cargo in the 
West India Dock. Her crew consisted of between thirty and forty 
Lascars, who were shipped in India. Having to undergo an overhaul 
in Brodie’s Dock, Rotherhithe, prior to being placed on a berth for 
Australia, she was hauled out of the West India Docks about two o'clock 
yesterday afternoon, and taken in tow by the United Steam Towing 
Company’s steam tug New Unity, the ship being in charge of a 
waterman pilot named Osgood. She proceeded safely up Lime- 
house-reach, but it was noticed that she was rather unsteady, it is 
stated from the insufficient quantity of ballast that was in her. On 
getting abreast of the London Dock aud the entrance of the Grand 
Surrey Dock, near which Messrs. Brodie’s dry dock is situated, 
the ship was being turned round to the tide, and she had got 
athwart the stream, when she took a beavy cant over to the 
portside, and the water flowed into the portholes. She gradually 
went over and sank. Many of the Lascars were below at the 
time, cleaning out the hold, and it is matter of surprise that 
they were not all drowned. On the ship going over they 
scrambled up into the rigging of the masts, which just kept above 
the surface of the water, where they held on until boats came off 
and rescued them. As it is, however, it is feared that four of the 
crew lost their lives. A pilot named Charles Lewis, who went off 
in his boat and rendered great aid in preserving the hands, saw two 
poor fellows jammed in by a spar against a portion of the bulwarks, 
but he was unable to get at them. The waterman who had charge 
and the mate, who were on the topgallant forecastie, had a narrow 
escape of going down with the ship. They had barely time to get 
over the bow, and were picked up by a boat. ‘The captain, finding 
that the ship was sinking, jumped overboard, and eventually got 
ashore. After the occurrence the Thames police and the Thames 
Conservacy boats were quickly in attendance, and every precaution 
was taken to protect the navigation and to warn approaching vessels. 
As the sunken ship now lies she is not only a serious obstruction in 
the fairway of the river, but a hindrance to the traffic of the London 
Docks, although ships are not prevented leaving or entering by the 
Shadwell entrance. Vigorous efforts are being made with a view of 
raising the ship, but, owing to her size and peculiar position, it is 
feared that the work of lifting her will occupy several days. The 
capsizing of the ship is attributed to her not having sufficient ballast, 
and the action of the flood tide when she was athwart the stream. 
It is also stated that the tug had her full power upon the ship when 
she came round and went over. It was intended at low-water last 
night to make a survey of the ship, when probably some of the bodies 
of the missing men might be found. ‘The Thames police remain in 
attendance. 
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of Messrs. W. Woods and Sons. The boiler wi ex 

one of a series of six used in working the colliery, and about 
nine o’clock on the evening above named they were all at work, an 
engineer named Robert Hilton and a fireman having charge of them. 
These men were present in the engine-house, together with a 
farmer's labourer named Chadwick, when the accident took place— 
a terrific report, alarming the inhabitants for some distance round 
the colliery. On examination it was found that the plates roundone 
of the boilers in the centre of the half-dozen was forced a 
off, and the boiler divided in two, the smaller of which was thrown 
into the firehole, and the larger, about 24ft. long and four tons 
weight, blown with great violence against a chimney behind the 
engine-house. This it knocked down, and then proceeded across 
the adjacent fields for about 80 yards. The roof of the engine- 
house was almost entirely destroyed, the windows broken, and 
bricks were scattered in all directions over the works. Of the 
three men near the boiler when it exploded, one—the fireman— 
escaped with injuries which, though serious, are not likely to prove 
fatal ; but Hilton, the engineer, was killed on the spot, and Chad- 
wick was so much hurt that he died the following morning. The 
cause of the explosion is at present unknown. The boiler, a com- 
paratively new one, having only been made about four years, 
was believed to be perfectly sound. ‘T'wo safety valves were at- 
tached to it, as there are to the remaining five, so that it would 
seem impossible that over-pressure can have caused the accident. 


MisMANAGEMENT OF Pustic Works 1n Inp1A.—In the three last 
numbers of the Builder your correspondent “ Indian” very pro- 
perly calls attention to the mismanagement and failure of the public 
works in the Madras Presidency, and rightly points out the causes 
from which these failures spring. Having for several years past 
been engaged professionally in the execution of railway works in 
that presidency, and having had many opportunities of witnessing 
the annual failure of the Government bridges, canals, roads, &c., I 
beg to add my testimony to the general correctness of the statement 

ut forward 4 “ Indian,” and to enclose you an extract from a 
leading Madras newspaper, reporting the total failure of a large 
bridge at Paulghaut, called Culputry Bridge, which cost the Govern- 
ment 30,000 rupees (£3,000 sterling), by a flood, caused] by a heavy 
fall of rain, in one night. Waut of water-way causes many 
of the Government bridges to fail; but defective workmanship 
and bad materials are also a frequent source of failure. The 
root of the evil, however, is in the corruption of the Indian 
Government itself, both here and in India. Instead of employing 
pr ge civil engineers in the Public Works Department, 
infantry officers, the relations of members of council and of the 
civil service, are preferred; and professional men are completely 
ignored, and treated as “interlopers,” by the authorities who have 
the power to make the engineering appointments to the Public 
Works Department. ‘This is especially the case at Madras, where I 
have lately seen in the Government Gazette the appointment, as 
assistant district engineer in the Pubjic Works Department, of an 
infantry officer, the brother-in-law of one of the members of the 
council. I trust that an effort will be made to bring before Parlia- 
ment next session the whole question of the administration of the 
Public Works Department, and to expose the jobbery and mis- 
management of the Indian Public Works.—“ C. E.,” in Builder. 


ComBustIBILITy OF PetEOLEUM.—Much discussion and diversity of 
S gee having recently obtained in Liverpool, regarding the risk 
of storing the petroleum now arriving there, some experiments 
were made on Monday with a view to test the inflammability of the 
liquid. The experiments, undertaken at the instance of the Watch 
Committee of the corporation, were superintended by Major Greig, 
the. head constable. Five thirty-gallon barrels of crude petroleum, 
or rock oil from Canada, and also from Philadelphia, were burnt 
under different circumstances. In every case the combustion was 
rapid and fierce. In two of the experiments made in a confined 
chamber built for the purpose, Phillips’s fire annihilators extin- 
guished the fire in a few minutes. In another, in the same chamber, 
water thrown on the burning mass by two hose extinguished the 
fire with considerable rapidity. Two barrels were ignited in the 
open air, one after the other. In the first a fire annihilator, which 
was brought to bear on it partially, was thrown out of the con- 
ductor’s hand, he himself was knocked down, and many of the 
crowd were overthrown in their anxiety to escape from the supposed 
danger. The water hose were then brought to bear on the burning 
mass, and they soon overcame the flames, which were afterwards 
several times rekindled and re-extinguished. So far as the experi- 
ments referred to can be held to be a criterion, petroleum seems to 
burn in much tie same manner as to intensity and rapidity as tur- 
pentine, to which in combustion it bears a strong resemblance, and 
not to be much more combustible than whisky, rum, or brandy. 
As few, if any, of the ordinary conditions of a fire were present at 
these experiments, it is a matter of doubt how far they establish any 
theory which has been propounded for or against rock oil as a dan- 
gerous article, or, at all events, as a more dangerous article of 
commerce than several others which we are in the habit of storing 
and using daily. 

Hartieroot.—The Newcastle Chronicle, in an entertaining article 
upon Hartlepool, states that that town has one ironworks covering 
12,440 square yards, and which turned out of its foundry last year 
6,810 tons of castings. This is a noisy—dreadfully noisy place; and 
to ask a question within its walls with the expectation of getting an 
answer is altogether out of the question. There are 600 men em- 

loyed in all the processes, modern and ancient, kiown to Vulcan. 
essrs. Richardsons’ works have been in existence for thirty years, 
and their progress has been marked by a continuous extension of 
their borders. The whole concern enjoys at the present time the 
greatest prosperity, all the men being on full time, and having 
worked four months night and day during the early part of the year. 
What do they do? What don’t they do? They have put on board 
steamers in the year ending Juue, twenty pairs of engines from 90 to 
15U-horse power. They are brass founders, iron ditto, boiler-smiths, 
engine-builders, brass-finishers, and they are going to be iron-ship- 
builders. The works are of gigantic proportions, and all the ponder- 
ous as well as all the delicate machinery here to be seen at work has 
been made on the premises. Among the more ponderous machines 
is a Redil drill, said to be the largest in the North of England, and 
to have displaced by its silent yet effectual motion no fewer than 
twenty labourers, who earned 18s. per week! A slotting machine 
does as much work in a week as twelve of the best men to be found 
could execute by hammer and chisel; and there is a vertical 
machine not far off those named, which has taken the place of the 
ordinary file, and does its work so ably that the proprietors saved 
last year 75 per cent on files. Alas! for the days of the file-cutters. 
A while ago, at all events in the Exhibition of 1851, there was a 
fierce contest between English and French files; and, as usual, one 
Englishman wore out five Frenchmen. Then, as even unto this 
day, English files have stood high in the market of the world. 
Their day, however, may be drawing to aclose if machines such as 
these get into extensive operation. Any how, they will materially 
affect the file-trade. Well, in every shop in this establishment one 
finds curious, ponderous machinery, all operating as intelligently as 
if conscious of its work. The foundries are proportionately ex- 
tensive with all the other parts of the works, and castings 15 tons 
weight have been turned out of one of these liquid fire holes! The 
uliarity of the, marine engines made here is their economy in 
Poel—hardly 1 cwt of coals being the consumption for every 
10-horse power, against other engines which consume 1}cwt. The 
concern pays in wages from £1,300 to £1,500 per fortnight; it has 
four cupolas and one air furnace, which are capable of melting 
30 tons of iron at one casting; its riveting machines can turn out 
16 tons of rivets in a fortnight; and in six years it has doubled its 
working powers. When the iron shi building trade comes to .be 
added, Messrs. Richardsons’ works will be one of the most important 
manufactories in the North of England. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS, 


(From our own Correspondent.) 

Wotversampron Races anp tHe Ironworks: Masters and Men on 
“The Course”—Continvep Activity aT THE Works—AMERICAN 
Apvices: Low Pricesin New York—Tus Puppviep Bars ror Lorp 
Duptey’s Inon—-Pie Iron: Good Demand; Decreasing Stocks: 
The Demand for Water Pipes—Coau Trave: Demand @ 
Biaurneuam AND WoLvernampron Harpware Traves: Jinprove- 
ment in Birmingham but not in Wolverhampton—An Lnrortant 
REGULATION UNDER THE New American TarirrF—THE Sounpngss oF 
Business IN BirMinGHAM AND WOLVERHAMPTON EXEMPLIFIED BY THE 
Rerurns or Locat Bankxs—Txue CxHampers or ComMMERCE OF 
BreMiInGuAM AND WOLVERHAMPTON—DopLey AND MipLanp Countigs 
GeooaicaL Soctety: Inauguration to-day. 


Tue ironworks in the Wolverhampton district have all been closed 
during the greater portion of this week, on account of the Wolver- 
hampton Races having come off on Tuesday and Wednesday. Judg- 
ing from the attendance of ironworkers and miners on “ the course ” 
on those days, sporting is increasing in favour in South Stafford- 
shire, for there was scarcely ever so large an attendance of specia- 
tors at these “sports.” And the popularity of such “ meetings ” 
would not seem to be confined to the operatives, inasmuch as on 
Wednesday the weekly gathering of ironmasters and others on 
Change in Wolverhampton was absolutely neglected, there being 
scarcely twenty men present to represent the various important in- 
terests of the district. In Birmingham, on the following day (yester- 
day), the Wolverhampton races being over for another year, there 
was the usual attendance of the trade. The reports were to the 
effect that for small merchant bars the demand is falling off; but 
that for plates and sheets—and for the former in particular—is still 
such as to keep the mills and forges of first-class houses in full 
operation. On the whole, however, makers, although well employed, 
have not so many orders to work upon as they had three weeks 
ago; and but for the accumulation of the first three days of the 
present week they would have fewer in hand now than 
they had last week. As it is, however, last week’s condition is 
pretty well maintained. The advices from New York direct 
speak of the low rates at which some finished iron from 
of North and South Staffordshire, among other districts (re- 
ceived through Liverpool agents), is being sold. Partly in 
consequence of this competition, but more particularly on 
account of the new tariff, scarcely any orders are being yet re- 
received from New York by long-established firms. These houses 
are urged to send out iron on sale, but the suggestion is not being com- 
plied with because of the good demand on account of the positive 
orders for other markets. It is felt, however, that if there were no 
other orders in hand the venture would be profitable. Judging 
frora present and past experience, masters conclude that they will 
be able to keep on working quite two-thirds time throughout the 
autumn and winter. Lelative to the dinner at the Round Oak 
Works mertioned in our last, Mr. W. Mainwaring, writing to a local 
per, says :—Mr. Rose, in acknowledging the toast of the coal and 
iron trade, is reported to have said that the “ puddled iron,” from 
which the Round Oak specimens in the International Exhibition 
were made, was rolled at his Millford Works. Mr. Rose's works 
are partly engaged in the conversion of the Earl of Dudley's pig 
iron into puddled bars; but in this instance the Round Oak speci- 
mens exhibited in London were entirely produced by his lordship’s 
agents at the Round Oak Works. 

Owing to the continued steady demand of the past four months 
the stocks of pigs are reduced throughout the district ; and although 
consumers are not in immediate want of the iron, good pigs are being 
purchased at the current rates. The order in the market for 20,000 
tons of cast iron pipes and other castings for the Dublin Corporation 
Waterworks cannot but exercise a beneficial influence on a section 
of the pig market. 

Present prices of both pig and finished iron may be expected to be 
Be me 

The coal trade is still in as good a condition as we were able to 
report it last week. 

n Birmingham the general trades are in a slightly better con- 
dition ; but in Wolverhampton there is no improvement. Hard- 
ware goods, however, in every-day demand are in good inquiry for 
India, Australia, New Zealand, and France. As may be expected. 
the home trade has not revived either in the metropolis or in the 
provinces, and the agricultural districts are no exception to this 
rule. Until the harvest has been “ gotten” there will be no improve- 
ment. Manufacturers are not in so good spirits, relative to the 
future, as are the ironmasters. 

Merchants and manufacturers trading to the United States would 
do well to give attention to sec. 28 of the late New Tariff Act, by 
which it is enacted “that in all cases where the duty upon any 
imports of goods, wares, or merchandise shall be subject to be levied 
upon the true market value of such imports in the principal markets 
of the country whence the importation shall have been made, or at 
the port of exportation, the duty shall be estimated and collected 
upon the value on the day of actual shipment, whenever a bill of 
lading shall be presented showing the date of shipment, and which 
shall be certified by a certificate of the United States consul, com- 
mercial agent, or other legally authorised deputy.” From the 
above section it will be seen that a consular certificate is required in 
all cases of exports to the United States, whether belonging to a 
person or persons residing in the United States or otherwise. 
This provision, which has been in very many instances héretofore 
evaded, will now be strict] Paw Pee | The American consular 
agent for this district is Mr. J. M. G. Underhill, of Birmingham. 

A satisfactory indication of the sound state of the trade that has 
been conducted in the Birmingham and Wolverhampton districts 
may be found in the dividends which are being declared by the 
leading joint-stock hawking firms of those two towns. The direc- 
tors of the Birmingham Town and District Bank, after writing off 
amply from the gross profit of the year, to cover bad or doubtful 
debts, all expenses incidental to the working of the business, and 
paying the property tax on the previous year, there remained a net 
profit of £19,277 10s. 6d. This will enable the directors to propose 
the same rate of dividends and bonus as that paid to the proprietors 
in March last (10s. per share), which is at the rate of 20 per cent. per 
annum on the paid up capital. The directors of the Wolverhampton 
and Staffordshire Banking Company have declared a dividend of 5s. 
for the half year ending June 30th, payable September Ist. 

Mr. Richard Spooner, M.P., has been elected president, Mr. 
George Dixon vice-president, and Mr. Thomas Lloyd treasurer of 
the Chamber of Commerce of Birmingham for the ensuing year. 

The Wolverhampton Chamber of Commerce are now engaged 
preparing, for the use of the Board of Trade, a table of the average 
wages of the operatives of the Wolverhampton district. 

An extraordinary general meeting of the Metropolitan Uarriage 
and Wagon Company was held, on Tuesday last, at the offices of 
Mr. Wright, 8, Adam-street, Adelphi, to consider the resolutions 
adopted unanimously at the meeting held at the Westminster Palace 
Hotel, on the 8th of last month, noticed at the time in this place. 
Mr. Elwell presided. Mr. Leon (ot Sheffield) and Mr. Smith asked 
how the £1,000 voted to the board was to be applied. Mr. Smith 
said that his intention, in the former resolution, certainly was to re- 
munerate the directors; and he had thought that a committee would 
be appointed, and that those who did the work would receive the 
money. The.chairman explained,that the works would be con- 
ducted in the same manner as they had been when Mr. Wright was 
the sole proprietor of the concern, and at no more cost. There was 
no intention to appoint a manager, In twelve months the share- 
holders would be able to judge of the results of the management of 
the works. Mr. Smith expressed himself satisfied with the ex- 
planation. Mr., Griffin said ‘that Mr. Wright had offered his 
services gratuitously for twelye, months, and, therefore, the question 
would not arise at present,.but after.that a manager might be 





appointed at £700 a-year, and it was that he wished to 
against. Mr. Leon, Cp ey could not be 
at that meeting, asked the to call a special meeting to con- 
sider.the propriety of raising the qualification of a director from 
fifty shares to one hundred, and also the repeal of the article under 
which shareholders could not speak or vote at meetings of the com- 
pany until they had been tered three months, Mr. Griffin 
thought that a special meeting for the revision of the articles should 
be held in Birmingham, where he and his friends held one-fourth 
of the shares, There were many articles requiring amendment. 
The balance-sheet, for instance, ought to be submi' to the share- 
holders before instead of after the annual meeting. The chairman 
wromised that attention should be paid to the suggestion of Mr 
eon and Mr, Griffin, and the p ings terminated. ° 
The inaugural meeting of the Dudley and Midland Geological 
and Scientific Society is taking place a (Friday); and judging 
from the interesting programme pronation | ere is no doubt that 
the club is experiencing a very successful opening day. Many 
well-known practical scientific men from the district and elsewhere 
were announced to be ponent, including Professors Ramsay and 
Tennant, the Revs. W. Symonds and T. Wiltshire, and Mr. J. 0. 
Buckmaster. The society already numbers about 170 members, 
which, considering the brief period which has elapsed since the 
resuscitation was first broached, must be highly encouraging to 
Professor Beckett, who has been the most diligent of the local 
geologists in imparting a new birth to the old society. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

NortHern Marrers: Stockton and Darlington Railway: North- 
Eastern Railway—S81eam PLovenine 1x YorksHtRe—[mrortant LAW 
Case: Cawdron v. the Great Northern Railway Cumpany.—-Tue 
Mippie Lever Drainage: Past, Present, and Future Aspects of the 
Bursting of the Outfall Sluice near Lynn—Dock Wonks at Liver- 
POOL AND Binkennead: Official Report of the Engineer--Stare or 
Trape: Sheffield: Manchester: South Yorkshire—Bmkenngap: 
The Ferries: The Street Railway—Gnreenock: The New “ Albert 
Harbour” —Otarr Scottish Matrers: Cheap Telegraphy: Port 
Patrick Railway: Clyde Shipbuilding—Norra Eastern Ramway : 

Jew Extension Works. 


We will commence with the north. The ruling topic of the hour, 
perhaps, is the position of the railway interest, which has now to 
stand the ordeal of the half-yearly meetings under more tryin 
circumstances than usual; the continued depression in commercia 
affairs being at last reflected only too accurately in the dividends. 
The Stockton and Darlington, however, affords an exception to the 
general falling off. The traffic returns of this company continue 
still to show progress, extensions westward having contributed to 
this result, which is, however, to be mainly attributed to the pro- 
gressive development of the iron trade of the district. ‘The Eden 
Valley Railway, uniting the South Durham line with the Lan- 
caster and Carlisle, near Penrith, via Appleby, was opened for 
public traffic on the 9th of June last. The act for the improvement 
of the company’s lines between Crook and Tow Law Ironworks, 
as meutioned in the last half-yearly report, has received the sanction 
of Parliament; and the bill for the amalgamation of the South Dur- 
ham and Eden Valley lines with the Stockton and Darlington 
Railways has also received the royal assent, the extension of the 
Wear Valley branch to cepts tte Leap ery | made part of the 
general undertaking. The «lirectors believe that the recent changes 
in the management of the West Hartlepool Harbour and Railwa 
Company’s affairs will tend to greater harmony amongst the rail- 
way interests of the district. Arrangements have been made with 
the London and North-Western Company which empower the 
Stockton and Darlington to run the Eden Valley trains over that 
company’s line between Clifton and the town of Penrith; this will 
also facilitate the direct traffic to and from the Cockermouth and 
Keswick line, the works of which are now in progress. These ar- 
rangements will, no doubt, conduce greatly to public accommodation, 
and to the development of the east and west coast trade, giving 
also a direct access to the Irish ports. The North-Eastern directors 
attribute very justly the falling off in the productibility of that 
system to the exceptional circumstances of the times, which have 
been to some extent met by large reductions in the working charges, 
The directors congratulate the proprietors on the amalgamation 
with the Newcastle and Carlisle having been at last sanctioned 
by the Legislature, together with the Blaydon and Conside 
aud Market Weighton and Beverley lines. The Team Valley 
project has been in part abandoned, and will be limited to the 
construction of a line from Gateshead to a proposed junction 
near Durham. The bill for the Hull and Doncaster branch 
was met by competing lines promcted by the Lancashire and 
Yorkshire, and South Yorkshire companies; and after a protracted 
contest, the committee of the House of Commons unanimously 
passed the line proposed by the North-Eastern. The bill was, how- 
ever, subsequently opp , and ultimately rejected by the committee 
of the House of Lords. The directors regret this result, and recom- 
mend the shareholders to authorise another application being made 
for a line in that direction in the next session of Parliament. Thé 
Nidd Valley line was opened for traffic on the Ist May, and the 
Harrogate branch on the ist instant. The Lanchester Valley line is 
completed; and the requisite notice for inspection has been given 
to the Board of Trade. The Middlesbro’ and Guisbro’ line is also 
completed. It does not require much foresight to predict that this 
great company will comprise 1,000 miles of railway before many 
years have elapsed; already the direction has close upon 900 under 
its control. Mr. Oxlade, who has had long legal contentions with 
the company, is now an inmate of York Castle asa prisoner for 
debt, although no doubt he will soon obtain his discharge. Consider- 
able “ sympathy” has been manifested for him, but “sympathy” will 
not evade the crushing weight of law costs. 

At the annual meeting of the Yorkshire Agricultural Society, 
which closed on Friday, the association did not offer a prize for 
steam-ploughing, but a trial was, nevertheless, got up to promote 
the interest of the meeting, the exhibitors being Mr. Fowler, of 
Leeds and London, and Messrs. Howard, of Bedford. At the ex- 
piration of the time allotted for the trial, it was ascertained by ad- 
measurement that Fowler’s machine, with four furrows and eight- 
horse engine had ploughed fifteen chains in length and sixty-eight 
links in width, or exactly an acre in the hour. Howard's, with three 
furrows and 10-horse engine, had ploughed, in the same time, 
fourteen chains twenty-three links in length, and fifty-three links in 
width. The ploughing of both exhibitors was regarded as highly 
successful. 

An important case was decided at the recent Lincolnshire 
Assizes—“Cawdron v. the Great Northern Railway Company.” 
The action was brought to recover compensation for da: sus- 
tained by the plaintiff, a farmer in Branston Fen, by the breaking of 
the bank of the South Delph, Branston, and the declaration stated 
that the defendants were liable for the repair of the bank, and that 
they neglected to pay proper attention to it. The defendants denied 
the liability imputed to them. The amount sought to be recovered 
by the plaintiff was £500, but it was afterwards agreed that £475 
would be a proper amount to award him, assuming that the com- 
pany were liable to repair the bank, as alleged. Mr. Macaulay, in 
stating the case for the plaintiff, said: “In 1812 an act was 
respecting the drainage of lands lying on both sides of the Witham, 
and under that act a company was constituted called the Witham 
Navigation Proprietors, and another body was also formed called 
the General Drainage Commissioners. On the former was laid the 
duty of constructing the South Delph (along with other works, 
which were to be maintained by the General Commissioners), which 
was intended to relieve the Witham from Sincil-dyke to Horsley 
Deeps. It was to relieve the Witham and carry off the land water. 
By section 10 of that act they were to construct the delph, the 
subject of the action, and in 1814 they made it and the bank, though 
the latter was not fully made till 1829. In that year another act 
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was passed, and in section 10 it was enacted that the future support 
and maintenance of the delph and bank for all time to come 


and that 

liability i 
cessors; the Witham Navigation proprietors, by the act 
company in 1831, being therein empowered to grant a lease to the 
company for 999 years, their own act anne that they shall take 
on themselves the same works of navigation and d appertain- 
ing to the river Witham from High Bridge to the G Sluice, and 
other works of every description to which the Witham navigation 
proprietors were liable. The Great Northern Company, therefore, 
now stood completely in the shoes of the Witham proprietors. The 
South Delph was completed thirty years ago, and in 1858 a portion 
of the bank in the h of Branston was by the defendants, 
though they expressed doubts as to their liability, and, eventually, 
an arrangement was come to between them and the Nocton Commis- 
sioners of Drainage, by which it was agreed that the expense of the 
repair should be borne by each of them in equal parts. In that 
repair the bank was re-puddled, and it was owing to the manner in 
whieh that puddling was done that the breakage in March last 
occurred. That he should prove by competent witnesses, and the 
company was, therefore, called on to pay the damage through their 
own fault in not maintaining an adequate bank. Mr. Boden, for 
the company, ed that the question of what constituted a delph 
had been m ever since the act of 1812 was passed, and he con- 
tended that a delph might be made and exist without a bank. and 
that, consequently, the constructing of the delph in question did not 
include the making of a bank to it; nor did the act of 1812 say so, 
for though it mentioned banks in respect to the other works to be 
done, it was silent as to a bank being made tothe South Delph. The 
question as to who was liable to maintain the bank had never been 
settled, as was evident from the fact that the expenses of repairing it 
in 1858 had been equally borne by the defendants and the Nocton 
trustees. The defendants therefore said that what they did in 1858 
they were not bound to do. They also said that the bank was suffi- 
cient for all ordinary purposes, and that it would not have given 
way had the river below been in a proper state at the time. The 
river was not kept in a proper state, and consequently the water 
from above could not pass down. So that even assuming the lia- 
bility of the Great Northern Railway nay se to maintain the 
bank in question, they were not liable for the damage done by its 
giving way, inasmuch as that was caused by the neglect of some 
other party in not keeping the river in such astate as to admit of 
the water getting away. They were not to maintain anything not 
mentioned in the act, and the delph only was specified, nothing 
being said about a bank. Mr. Boden also submitted that the ques- 
tion of liability had been in dispute for the last fifty years, and that 
the bank was a much better bank when made. A vast body of 
evidence was adduced, the proceedings extending over two days. 
Sir John Rennie was among the witnesses examined, and stated that 
he had examined the breach made in the bauk of the South Delph in 
March last. It was 156ft. in length, and extended down to the ova 
of the cess or foreshore of the delph. The foreshore meant that 

rtion of the land between the edge of the cutting and the inner 

e of the bank, and it was made in all drains to give them a greater 
capacity in case of floods. Foreshore and cess were synonymous. 
It was a preliminary slope before reaching to the main bank, and it 
was itselt a slight incline. On examining the breach recently he 
could trace the work done in 1858, and it appeared to have consisted 
of a puddling breach cut in the centre of the bank, longitudinally, 
and that that had been filled in with similar material to the bank 
itself, and forming, as it were, a wall all along the centre of the bank. 
On each side of that wall there appeared to be fissures, from 6in. and 
upwards in width; so that the wall appeared to be detached and 
isolated from the bank, having a vacuity between the inner and 
outer portions of the bank, instead of forming one solid and homo- 
geneous mass with the bank. He presumed it must have been wet 
puddling instead of dry, and the consequence was the water would 
ooze through the porous soil. Puddling and punning (pounding) 
were two different operations; the former was ramming in dry, and 
that was the way in which the bank ought to have been — in 
1858. What was known in the neighbourhood as dry puddling he 
called punning. In the wet puddling of the bank in question, the 
moment the pressure of water came on in the inner side the inside 
would be forced in on the puddled wall, and at the same time the fis- 
sures would become filled with water, so that in fact the breach would 
have already commenced, and then the pressure of water acting with 
still greater force on the other part of the bank would force its way 
through. Had the bank been made solid the pressure would have 
had, comparatively speaking, no effect on it, but the water, acting on 
asection only, forced the water iuto the fissure. Had the bank 
been punned instead of puddled it would have been properly made, 
and would not have given way. The jury eventually gave a verdict 
for the plaintiff—damages £475. 

The Middle Level Drainage Commissioners had an important 
meeting last week at March. A detailed report was submitted to 
them in respect to 2 bill which the commissioners have just carried 
through Parliament for extending and consolidating their powers, 
adjusting conflicting jurisdictions, &c. The report also referred at 
length tothe great disaster of the 4th of May, and expressed regret that 
the people of Marchland should have now assumed an attitude hostile 
to the commissioners in reference to compensation claims. The repor} 
proceeded as follows:—‘“Mr. James Cooper, junior partner of 
Messrs. Walker and Burgess, the principal engineers of the Middle 
Level Commissioners, and who, in conjunction with Mr. Walker, 
had acted in the affairs of this Level, and of late years had taken the 
more active part thereon, died shortly previous to the above disaster. 
In relation to the two bills above a be to, it became necessary to 
consult the principal engineer, and we were then informed that in 
consequence of the death of Mr. Cooper, and the advanced age and 
failing health of Mr. Walker, Messrs. Walker and Burgess wished to 
avail themselves of that which seemed to be a favourable opportunity 
for the purpose of resigning their connection with the commissioners. 
It therefore became necessary that the commissioners should secure 
the services of another consulting engineer of standing and emi- 
nence ; and accordingly the services of Mr. John Hawkshaw, Presi- 
dent of the Institute of Civil Engineers, were secured ; for although, 
in consequence of a previous engagement, Mr. Hawkshaw was un- 
able to render the Middle Level any assistance in regard to the 
Nene Valley bill, yet, prior to the happening of the disaster referred 
to, he had agreed to act as the consulting engineer of the Middle 
Level Commissioners, and had reviewed a portion of that level 
in reference to the Middle Level Drainage and Navigation bill. 
The expenses of and incident to the disaster already paid and incur- 
red are estimated at from £23,000 to £25,009, to meet which £20,000 
has been taken up by way of temporaryloan. In reference to the 
future drainage of the Level Mr. Hawkshaw, having been requested 
to consider the subject, recommended as the most expeditious and 
best practical mode of draining the same for the next twelve or 
eighteen months that, in addition to such drainage as could be ob- 
tained through Salter’s lode sluice, syphon pipes should be laid 
over the coffer dam, and that nothing should be done as to the 
erection of a new sluice until the syphons had been fairly tried. 
The expeuse of fifteen syphons, with the air-pumps, steam engine, and 
necessary gc is estimated at from £13,000 to £14,000. Six 
syphons on hye at present been ordered by the engineer, and are 
expected to be shortly fixed. The necessary legal powers to enable 
the commissioners to provide for the temporary drainage, and for 





for repayment of the tem; loan. The whole expenses of the 
disaster cannot at t be estimated with any degree of accuracy. 
This committee continue to devote their anxious consideration 
to the subject and to provide for the safety and security of the Level 
apy a prepared with pape eye a d 
ope to an esti expenses an 
with a definite plan to provide for the same.” It is clear from all 
this that the end is not yet, although the commissioners will, no 
doubt, surmount their difficulties in due course. 

Mr. G. J. Lyster, the engineer to the Mersey Docks and Harbour 
Board, has just issued a detailed report on the progress of the works 
under his control. Mr. Lyster states that the Canada half-tide basin 
and inland carriers’ docks may be considered as complete, the water 
having been admitted into them on the 17th of Feb last. The 
80ft. entrance from the half-tide basin to the Canada dock is still, 
however, incomplete. One pair of gates has been placed and 
another is ready for fixing. The contract for theconstruction of the 
bridge to cross the passage has been let to Sir W. G. Armstrong and 
Co. Ashed for the Bridgewater Trustees at the east end of the 
suuth carriers’ dock has been commen: The new docks on 
the Herculaneum estate have been commenced, the engines for 
pumping and piling being fixed, and other preparations made for a 
vigorous prosecution of the works; the erection of a new lighthouse 
on the westernmost point of the Great Ormshead is also progressing 
satisfactorily. Various minor works have been executed during the 
year on the other original docks of the estate, but they scarcely call for 
extended notice. ith regard to Birkenhead, the coping of the 
north and south walls of the float is completed, and in other 
details considerable progress has been made during the year. The 
buildings for some time on hand for chain testing works are com- 
pleted, and the machinery, which has been provided by Sir W. G. 
Armstrong and Co., is fixed in position, although not quite ready for 
use, owing to the difficulty experienced in graduating the apparatus 
for indicating the strain, which, being a delicate and novel operation, 
requires great care and observation, and, consequently, delay in its 
completion. The test to which chains can be subjected ranges up to 
300 tons. Two overhead travelling cranes for lifting chains are 
being provided under contract by Messrs. J. Taylor and Co., and a 
weighing machine by Messrs. H. Pooley and Son. Accommodation 
of a very complete character has been provided for the coal trade, 
and of six yards paved and fenced three are in occupation. A 60-ton 
crane on the south side of the float has been completed and is now 
in use. With regard to the graving docks on hand, the whole of 
the surplus excavation has been deposited on Mr. Vyner’s land, and 
the remainder, which will be required to back up the walls, is being 
rapidly proceeded with. The masonry is nearly complete, 
although great difficulty was experienced in laying the founda- 
tions, in consequence of the treacherous character of the ground. 
The sinking of the permanent wells is progressing, and notices for 
tenders for the pumping machinery have been issued to the princi- 
= engineering firms of the country. The low-water basin has 

n slowly but steadily advancing. The masonry of the sluicing 
channels and 50ft. lock is completed, with the exception of heavy 
paving, to the apron in front of the sluices, which is being pro- 
ceeded with. The engine and hydraulic machinery for working 
the sluices and entrances are in a forward state, and the landi 


the additional liabilities now being increased it is estimated at 
£10,000 per annum. . 

As regards other Scottish matters, we may note a visit to 
one ly 3 Ne ee - 
Company, w! speciality — telegraphy ; a shilling un 
forms rats in all directions and for all distances. The portion of the 
Portpatrick Railway between Stranraer and Portpatrick was in- 
spected by Captain Tyler, R.E., for the Board of Trade, on Friday, 
and he has reported it ready for traffic. Trains will, therefore, 
commence to run to Portpatrick before the end of this month 
Capt. Tyler the same evening examined the works on the branch 
line to Stranraer Harbour, and to be well satisfied with 
the whole. It is in contemplation to put on a swift steamer between 
Stranraer and Larne, in the North of Ireland, as the line from 
Carrickfergus to Larne will be completed in a few weeks, and 
leased by the Northern Counties Railway. On Friday Messrs. 
Denny and Brothers launched a screw steamer of 6(0 tons, intended 
to be employed in the Chinese coasting trade; she is to be fitted 
with engines of 110-borse power, by Messrs. Denny and Co. Mr. 
J. G. Laurie, of Whiteinch, also launched on Saturday the Coorong, 
a screw steamer intended for the Australian trade. 

We have referred above to the affairs of the North-Eastern 
Railway. We should have added that the directors have let the 
Castleton and Grosmont and the Whitby extension contracts to Mr. 
Thomas Nelson, of Carlisle. ‘The sum for which the Castleton and 
Grosmont contract was let was £127,000, and the Whitby division 
£56,000. So this great railway system grows and grows. 
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stage for the south side of the basin is progressing satisfactorily. 
The gates and hydraulic machinery for the northern entrances 
are in a forward state, and the bridges, also to be worked by 
hydraulic machinery, are in course of construction by Sir W. G. 
Armstrong and Co. The excavations over the site of the inter- 
mediate dock are being removed with due despatch, but in conse- 
quence of a considerable portion being hard rock the progress of 
the work has not been so rapid as it otherwise sight bows been. 
The excavations of the outer entrances are being rapidly proceeded 
with, but at present they are not in a sufficiently forward state to 
admit of the masonry being commenced. Mr. Lyster adds a great 
mass of other details as to what has been effected : during the year. 
Of course, all this has not been done without a very large expendi- 
ture of additional capital, of which the Mersey Dock Board appears 
disposed to absorb all it can obtain. The amount expended on the 
Liverpool side under the Act during the year was £84,342; on new 
works ordered by the board, £34,374; for repairs and maintenance, 
£64,973; and for increase of stock, £9,306, making a total of 
£212,995. In respect of Birkenhead, the amount expended on new 
works under the Act was £368,382; on new works ordered by the 
board, £89,085; for the restoration of walls, £2,873; and for main- 
tenance and repairs, £7,250, making a total of £466,892. 

There is, perhaps, on the whole, a little more animation in 
business affairs at Sheffield, the recent fine weather having pro- 
duced some improvement. The season for scythes and sickles is 
drawing to a close, but stocks are considerably reduced, and it is 
believed that manufacturers will be in a position to find their work- 
people moderate employment for the present. There is a little less 
dulness in the cutlery trades ; the engineers’ and joiners’ tool trade is 
rather more active, and the edge tool trade is moderately brisk. 
Capt. Palin, reporting on the state of employment at Manchester, 
returns the position of the machinists and foundries of that city as 
Saasiepscolliediaaiienooe full time with all hands, 8; on full time 
witb a portion of their hands, 28; on short time, 10; stopped alto- 
gether, 1. Foundries—on full time with all hands, 4; on full time 
with a portion of their hands, 17; on short time, 3. With respect 
to the South Yorkshire coal trade, a slight increase in the demand 
has been noted during the past month, more especially for “ hards,” 
or steam, but not sufficient as yet to increase the number of days 
worked by the miners. At but few of the collieries is full time 
worked, and at many the days per fortnight average from four to 
nine. A few of the coalmasters have reduced their prices to the 
metropolitan and other markets, in the endeavour to revive the 
trade, and which, it is to be hoped, will have the effect of placing 
the Barnsley and Silkstone coals in the position they Seema held 
both in London and the provinces. The returns of the various 
railways present a great falling off in the mineral traffic, the Man- 
chester, Sheffield, and Lincolnshire Company alone showing a defi- 
ciency for the half-year of more than 35 per cent., the amount for 
mineral traffic being £27,694 for the half-year of 1862, against 
£38,049 for the same period of 1861. The shipment from Grimsb 
to foreign ports also shows a deficiency of 11,632 tons on the half- 

ear. 

The revenue of the Birkenhead ferries continues to increase, the 
receipts, from April 24th to July 3lst, having been £9,362, against 
£8,352 in the corresponding three months of 1861. Still more 
gratifying, the working expenditure shows a reduction of £328 in 
the same period as compared with last year The Birkenhead street 
railway cars have been stopped in consequence of certain legal 
proceedings, instituted against the company by Mr. W. Jackson, M.P. 
Street railways are not, it is clear, destined to succeed in England— 
at any rate, at present. 

The foundation stone of the new Albert Harbour, Greenock, was 
laid yesterday week with suitable ceremonial. Allusion was made 
to the subject by anticipation in last week’s Enctneer. It may now 
be added that originally it was intended to complete only one-third 
of the whole, which was estimated to cost between £60,000 and 
£70,000—the sums falling due to the contractors to be guaranteed 
by the trustees, excepting what the surplus revenues, amounting 
somewhere to about £7,000 annually, from the existing harbour 
works, would provide for; but the necessities of the port require 
that the trustees should push on the whole works with as little delay 

ible, and this they are endeavouring to accomplish. That 





the site for a new sluice or other works, have been y 
clauses in the Middle Level Act of the present session. On the 
suggestion and recommendation of Mr. Hawkshaw, Mr. Alex. G. 
Linn has been appointed resident engineer of the works for one 
year, at a salary of £1,000, as Mr. Hawkshaw stated he had heavy 
and important works under his charge in this and other countries, 
and might probably be abroad during the autumn. Mr. T. E. Har- 
rison was, at Mr. Hawkshaw's suggestion, associated with him as 
consulting engineer to the commissioners, The commissioners have 
wer under their existing Acts of Parliament of borrowing a 
urther sum of £40,000. It is necessary that this power should be 
exercised in order to defray the expenses incurred and accruing, and 





as ,, 

portion to which their operations are at present more immediately 
directed will have a water area of seven acres, and will give 25,000 
lineal feet of quay accommodation. The depth at low spring-tides 
is 14ft., at high water 26ft.; it is convenient to the channel, and is 
expected to be finished in 1866. Greenock has made extraordinary 
progress of late years. The Victoria Harbour which was com- 
menced in 1844, and opened in October, 1850, has an area of six acres 
and a quay frontage of upwards of 2,100ft., the cost amounting 
to £129,731. The revenue of the port, which, in 1812, was £812 
only, amounted last year to £28,976, the ordinary expenditure 
having been only £18,033, so that the surplus income applicable to 
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Raits.—The market has been much firmer this week, and the price 
ordinary Rail has advanced to £5 12s. 6d. to £5 15s. per ton. 

Scotcu Pia Iron has been in a very excited state during the past week, 
and prices have advanced from 53s. to 54s. 9d. for cash, which was the 
closing price in Glasgow, and for three months open 55s. 9d. was asked. 

SPELTER somewhat firmer, 

Corpse in fair demand. 

Lrap less inquired for. 

Tin.—English in moderate demand since the reduction. Foreign v 
quiet, Banca nominally quoted at £115 to £116; Straits about £111 


ton here. 
August l4th, 1862. Moats anv Co., 65, Old Broad-street, E.C. 
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SCOTCH PIG IRON REPORT. 
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Gasoeow, 13th August, 1862, 
A keen speculative demand set in this week, and from 52s. 104d. to 
53s.74d. A large quantity of iron has changed hands. 
To-day the market is very firm, 53s. 9d. being the nominal quotation. 
Exports last week were 11,447 tons, against 10,237 tons in the correspond- 
ing week of last year. Suaw, THomson, aND Moors, Metal Brokers 








A New Am Encrve.—It appears that the Emperor has been 
shown, at or near Vichy, “a new motive machine working by means 
of hot air, and known by the name of gazomoteur. This machine, 
which is of 6-horse power, works the machinery of a great part 
of the manufactory with aconsumption of coal less than one kilo- 
gramme (2°21b.) an hour for each horse power. This invention, 
which is likely to prove of advantage in manufactories generally, 
on account of the saving in fuel, will be of double importance in 
the navy, enabling vessels to make long voyages without calling at 
ports to coal. The machine works without water, boiler, or smoke, 
and cannot give rise toany explosion or fire. The Emperor listened 
with great attention and interest to the explanations given by M. 
Belon, the inventor, and expressed his satisfaction in the most en- 
couraging terms.” 
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GLEANINGS FROM THE EXHIBITION OF 1862. 


“* Let observation, with extensive view, 
Survey mankind from China toe Peru.” 

For an ordinary observer to undertake the survey recom- 
mended by the poet, would, under ordinary circumstances, be 
considered a piece of presumption ; but as in the Exhibition of 
1862 the countries alluded to are situated within a few paces 
of each ether, perhaps the “ extensiveness” of the view may be 
excused on the plea of expediency. , 

It is intended, in these papers, to give some account of the 
more interesting features of the Foreign and Colonial Courts, 
which cannot, strictly speaking, be classed with Machinery, and 
which are not to be found in the western annex. 

For this and the succeeding articles I have selected the cluster of 
small courts which surround the northern entrance from the 
Exhibition to the Horticultural Gardens. They include India, 
China, Japan, Costa Rica, Venezuela, Uruguay, Liberia, Mada- 

, and Peru, and a few others incidentally. I have chosen 

ese partly because, with the exception of India, they constitute 

a compact group of outlandish places; but, principally, for a 
reason of a more philosophical character, of which more hereafter. 

In the selection of the subjects of remark in the various courts 
under review, I shall be guided more by their intrinsic suggestive- 
ness than by any other consideration. 

According to the legend blazoned on the southern wall of the 
eastern annex, “ Each climate needs what other climes produce,” 
it is equally true that each man needs to learn what others know. 
It would appear, too, that the greater the dissimilarity of the 

roducts of two countries, and the more marked the difference 
ween the phases of civilisation exhibited by their inhabitants, 
there is the greater probability that an interchange of commodities 
and ideas will be mutually profitable. No man is complete in 
himself, and no nation can be entirely self-contained. here is 
always a vacuous sense of ‘something wanting, a nescio quid, 
which sends them abroad in search of the missing element. It is 
a magnificent expression of this idea which Tennyson puts into 
the mouth of Ulysses when he declares his intention to “ sail 
beyond thesunset and the bathe of all the western stars, until I die.” 
It is this principle, covstantly at work in all ages, which has 
spread the human race over the entire surface of the globe from 
imbuctoo to Tobolsk. And if, as Ulysses said, “ we are a part 
of all we have met,” the ends of the earth are now seeking each 
in the throng which seethes and struggles under the glass domes 
at Kensington. 

I have hinted at a more recondite reason for the peculiar 
selection of courts I have made. It is simply, that I consider 
these semi-civilised countries give us, as it were, the antecedents 
of the more civilised ones. To appreciate the present position of 
the arts and manufactures in our own’ country, and to gain some 
faint indication of the direction in which they are destined to 
progress, there can be nothing so serviceable as a brief survey of 
the more primitive and Se pe ys courts. It is like turning 
back the hands on the dial of time, and conjuring up the kind of 
Exhibition which this country might have made in the year one of 
our era, when our forefathers were mostly clad in suits of blue paint, 
and Britain was governed by a Roman proconsul. As the man of 

-mature age recognises in the youth a reflex of his former self, so 
the older and more civilised nation can distinguish in the uncivi- 
lised a phase of its own growth which it unquestionably has 
at one time passed through. 

It isa mistake to suppose that there is anything fortuitous or 
—- in the progress of civilisation. Buckle has written 
two bulky volumes to prove that nations are, more or less, civilised 

as they become masters of the laws of the material world; and 
that this mastery—a cumulative result of labour, suffering, and 
patience—once gained, is never lost; but the same idea has been 
condensed into two lines by the laureate, when he sings, 

“- * that through the seasons one increasing purpose furs, 

And the thoughts of men are ripcned with the circling of the suns.’ 

The International Exhibition itself has been a thing of slow 
and progressive development; every country fair, from Nov- 
gorod to Granada, presents the rudimentary idea from which 
it sprung. We willingly and gratefully ascribe the “ world com- 
pelling plan” to the late Prince Albert ; yet nothing can be more 
certain, than that the idea was already nearly ripe in the minds of 
men, and would undoubtedly have borne fruit by this time—even 
had Prince Albert never been born. 

Before P aanpenanees to describe the contents of the Exhibition in 
detail, a few remarks upon the building itself may not be out of 
place. However much the interior arrangements may be con- 
sidered improvements upon those of 1801, it is universally ad- 
mitted that in architectural beauty the exterior is a lamentable 
failure. 

Making every allowance for the curtailment of Captain Fowke’s 
plans, particularly for the omission of the central hall and tower 
which were intended to give unity to the long streets of brick 
wall, it is impossible to conceive how the design can ever be any- 
thing but a failure in an architectural point of view, so long as 
the a ground plan remains. To give anything like architec- 
tural unity or beauty to a structure having a base of twenty acres, 
would have required a monstrous superstructure of domes and 
towers put there merely for the sake of appearances. It certainly 
would be highly absurd to put galleries inside the glass domes so 
as to make them useful, as their ornamental character has been 
questioned. 

Now, Sir Joseph Paxton’s design had the sterling merit of obtain- 
ing a pleasant and imposing exterior without sacrificing either space 
or material. To obtain the maximum of internal space, concentra- 
tion, and grandeur of design, three, if not four storeys or stages 
of buildings are indispensable. Sufficient light and weatherproof 
shelter could readily be obtained under such conditions. In point 
of economy such an arrangement would have saved the expense 
of those unsightly excrescences, the domes, stuck on the roof for 
the sake’of effect, and answering no useful purpose whatever. 

Dizxi,—I have done with the domes and with fault-finding, so 
let us begin with our survey. 

As these papers are not intended in any way to compete with 
the numerous handbooks and catalogues in existence, but merely 
to record the “gleanings,” that is, the general ideas which a 
study of certain departments have left upon the mind of the 
writer, no particular order or sequence will be observed beyond 
that required for the elucidation of the idea intended to be con- 
veyed. As, however, it may be inconvenient to have to run up 

, and down between the middle transept and the Indian Gallery, a 
slight review of the articles required for illustration in the Indian 
department will be given at the outset. On going upstairs to the 
North-East Gallery we, on the first landing, make our salaam to 
the stuffed representative of that country, the royal Bengal tiger— 
a magnificent specimen of taxidermy; quite a work of art. This, 
with another even better, near the door of the refreshment room 
in the north angle of the gallery, is exhibited by an English 
officer, Col. Reid. The workmanship is very far above native capa- 
bilities. Those who have leisure and are curious in such things 
had better go over to Fife House, Whitehall, where the East 
India Museum now is, and have a look at some tigers stuffed by 
natives, not forgetting the notable mechanical tiger constructed by 





Tippoo i and growling over the prostrate figure of an 
Englishman. Past cn al cnet cater flight of 
steps, we come upon a series of interesting a natives, 
&c., which, by the way, suggests the idea that, as we cannot well 
have stuffed natives, we ought to have the next best thi 
photographs of them. In the Indian court this has been carefully 
attended to, so that the ethnologist has a rich treat before him. 
At Fife House, also, there is a most valuable collection of plaster 
of Paris casts of the faces and hands of a great variety of the 
indigenes of India. It seems a pity that the other foreign and 
colonial courts have been less mindful of this matter. No doubt 
on the occasion of the next Exhibition the commissioners will 
issue special instructions on this head; so that we may expect 
every exhibitor to have his carte de visite beside his goods ! 

Turning to the left on the top of the staircase we glance at the 
model map of India in relief, and glean an idea of the capabili- 
ties afforded for internal traffic by means of its unequalled riverine 
system. Wishing success to Mr. Bourne and his friends, we turn 
about and march straight up to case No. 12, which contains 
a jumble of several classes, so that your a will not be 
of much service to you. About the middle of the case, and 
I think upon the second shelf, you will observe some carved 
soapstone trays and other articles of the most exquisite design 
and workmanship. Of its kind I have seen nothing in 
the Exhibition which will bear comparison with them. The 
beautiful ivory and ebony carved casket by Raffaele Vespignana, 
in the Roman court, is not a better thing in purity and aclony of 
design—although so different in material and origin. In the one 
case we have a combination of the choicest materials, fashioned 
by a cultivated artist in the most artistic city of Europe; and, on 
the other, a nameless artificer from central India. I by no means, 
however, consider the two artisis upon the same footing as re- 
gards originality. The chances are that the Agra carver of soap- 
stone merely copied, with possibly some slight variation, a pattern 
with which his forefathers had been familiar for some thousands of 
years. The character of the design was born with him, in his 
blood and brain. I shall have more to say on this subject when I 
get to Japan. Meanwhile as we are at Case 12, we ought to 
take note of two steel caskets, inlaid with gold, which are in front 
at the bottom of the case, nearly in the centre. It is called coft- 
gari work, and is a considerable manufacture at Goojerat. On 
the top shelf of the same case are two bankers’ locks, from Ne- 
paul, presented by Sir Jung Bahadoor. They are fearfully and 
wonderfully made, and do not impress us with a high opinion of the 
skill of the Himalayan tedegiohen. One of them is an exceed- 
ingly rude and clumsy imitation of the letter or ring lock, the 
other a ponderous edition of the Egyptian wooden lock. 1 trust 
the Society of Arts will keep a sharp look-out after these articles, 
and secure them for their collection. 

There are some very suggestive collocations of articles in this 
case. Note the Troughton’s improved level, and prismatic com- 
pass, made, with the exception of the glass, by native workmen, 
and, leaning against them, a red praying wheel from Thibet! 
This devotional implement is the identical article which Carlyle 
is so fond of referring to, when he is pitching into some transcen- 
dent sham. The prayer is written on a piece of paper, and fixed 
on the wheel, which revolves on a spindle held in the hand, At 
first, no doubt, this was simply a device for enabling the wor- 
shipper to read his prayers with great celerity. In course of time, 
however, the reading was dispensed with as a bore ; but the turn- 
ing of the wheel was kept up with laudable assiduity. I do not 
know, however, that the practice is more absurd than some of our 
English observances, particularly that mysterious ceremony which 
an Englishman goes through on first entering his pew, and which 
the little boy called “smelling his hat.” 

Turning to the collection of carved sandal boxes, &c., it may be 
remarked that, although there is the utmost finish and elaboration 
of detail in the patterns, the grace, purity, the perfect fitness and 
harmony of the design in the soapstone articles are wanting. 
Whenever the Indian artist introduces in his ornamentation 
figures copied from animated nature, he is sure to be stiff, 
clumsy, and ineffective. This is notably the case with these 
sandal wood carvings. The same defect may be traced, too, 
in the otherwise elegant tracery of the b' wood furniture. 
What is very remarkable, as we shall have occasion to notice when 
we come to the Japanese court, is, that that peculiar people are 
adepts in the art of animal representation, and introduce it with 
much grace and effective quaintness in their various decorations. 

To obtain a correct idea of the best indigenous style of Indian 
decorative art, the visitor should inspect the samples of painted 
lac-ware and papier maiché boxes and trays, &. Some of the 
latter are perfect gems in their way. Next to these the Cash- 
mere and Delhi shaw] patterns are worthy of notice, as exemplify- 
ing the never-ending fertility and beauty which combinations of 
what is called the pine pattern are capable. 

Of course there are many other articles than what have been 
alluded to which are worthy of special notice, but in such a 
hurried survey as ours must necessarily be, we have not time for 
more. There is just one which, as exemplifying a general prin- 
ciple, may be mentioned in conclusion. This is the chookul, or 
leaf cloak, worn by the natives in rainy weather. As this article 
reappears in various forms and with numerous improvements and 
alterations in many countries geographically widely separated, it 
will be interesting to trace the identity of contrivance under 
dissimilar circumstances. 

It only remains to notice a few of the more remarkable speci- 
mens of mechanical skill displayed by the natives of India. The 
only machines or implements exhibited, are a few wooden models 
of sugar mills, oil mills, rice cleaning and husking machines, 
plough looms, &c., all of the rudest and most primitive descrip- 
tion. ‘These are huddled together in one case, and look like an 
assortment of Dutch toys. Though rude and simple in their 
construction, and —— of being used, except upon the 
smallest scale, by hand or cattle labour, yet, according to the 
testimony of all who have had an opportunity of becoming prac- 
tically acquainted with them, they are cheap, simple, and effective 
appliances, Their grand defect is the unconscionable amount of 
time which they waste. Their qualities are doubtless the 
result of their being constantly in use for many generations, and 
to the gradual accumulation of small improvements, and the slow 
but sure adaptatien of means to ends which such an extended 
experience allowed. Their defects are due to the want of compe- 
tition and the “struggle for life” in a warm and enervating climate 
where men’s wants are few and easily supplied, and where time is 
the cheapest of all commodities. 

The model of a raft for suspending a diving-bell in the surf of 
Madras, where no boat or other structure could live, is well 
worthy of notice, as showing a combination of native and 
European ideas. 

Note, also, as a means of comparison with the Chinese and 
Japanese specimens of the same articles—a silver watch and 
chain made by a native, and exhibited by the Maharajah of Ulwar. 
Note, too, the Enfield rifle, the musket, breech-loading carbin, 
and the six-barrelled pistol manufactured at the arsenal of H.H. Sir 
Jung Bahadoor, who, it seems, did not come to England for 


nothing. 
One of the most characteristic manufactures of India is the fine 





Dacca muslin, or “woven wind,” as it has been called. So 
is this material that, when laid upon the grass to bleach, the dew 
makes it disappear. This used to be spun by native females who 
had been trained to it from their infancy. i 
sense of touch required for the spinning of this yarn, they 
were constantly waited upon by a retinue of servants, whose duty 
it was to relieve them of all menial offices which might endanger 
the fine tactual faculty which long practice i 
bestowed on their delicate finger tips. Singularly enough, 
although the steam engine and spinning machine can produce 


muslin, The fine yarns 
woven by hand into the flimsiest of tissues by the rudest and 
most primitive of all looms, The samples of muslin exhibited, 
although good, must not be considered as the finest that can be 
made. 


( be o_o of the finer samples of Cashmere shawls 
another Indian speciality) depends in a great measure upon the 
amount of minute hand Locer’ bestowed upon them, and the low 
estimate made of the value of time to the operative. For i 

much of the value of the shawl is due to the perfect tion 
of the wool from the hair of the raw fleece, an operation per- 
formed entirely by the hands of females. The best shawl wool, 
or pashum, comes from a semi-Chinese province, at a considerable 
distance from Cashmere. It is the downy substance next the 
skin and below the hair of the Thibetian goat. In a shawl cost- 
ing £300, the value of the raw material would be about £30; the 
price paid for labour, even at the lowest rates, would be about 
£150, miscellaneous charges £50, and the duty £70. 

The Blackwood furniture is well deserving of study, but it 
ought to be borne in mind that these samples are of mixed 
origin. The Euro; element is conspicuous throughout in the 
general form, and, indeed, in uses to which the articles are applied. 
The decoration is nearly pure Indian, The combination, however, 
upon the whole is good. G. 


Tue Lonpon anv Sovrn-Western Ramway.—Mr. W. R. Gal- 
braith, C.E., and Mr. J. H. Tolmé, C.E., F.G.S., have been appointed 
to succeed the late Mr. J. E. Errington as engineers of the South- 
Western Railway. 

Bramuant Wuitewasu.—Take half a bushel of nice unslacked 
lime, slack it with boiling water, cover it during the process to kee 
in the steam, and add to it a peck of clean salt, previously we 
dissolved in warm water ; three pounds of ground rice, boiled to a thin 

te, and stirred in boiling hot; half a pound of clean glue, which 
as been previously dissolved by first soaking it well, and then 
hanging it over a slow fire in a smali kettle with a large one filled 
with water. Add five gallons of hot water to the whole mixture; 
stir it well and let it stand a few days covered from the dirt. It 
should be put on hot; for this purpose it can be kept in a 
kettle on a portable furnace, It is said that about one pint of this 
mixture will cover a square yard upon the outside of a house, if 
properly applied. Brushes more or less small may be used, accord- 
ing to the neatness of the job recuired. It answers as well as oil 
vaint for wood, brich. or stone, and is cheaper. 1t retains its bril- 
Roney for many ycars. Colouring matter may be put in, and 
made of «ny shade. Spanish brown stirred in will make red or 
pink mre or less deep, according to the quantity. A delicate tinge 
of this is very pretty for inside walls. Finely pulverised common 
clay, well mixed with Spanish brown before it is stirred into the 
mixture, makes a lilac colour. Lampblack in moderate quan- 
tities makes a slate colour, very suitable for the outside of 
buildings. Lampblack and Spanish brown mixed produce a 
reddish stone colour. Yellow ochre stirred in makes a yellow 
wash, but chrome goes further, and makes a colour generall 
esteemed prettier. In all these cases the darkness of the eee A 
will, of course, be determined by the quantity of colouring used. 
It is said that green must not be mixed with lime. The lime 
destroys the colour, and the colour has au effect on the whitewash 
which makes it crack and peel. When walls have been badl 
smoked, and when you wish to have them a clean white, it is well 
to squeeze indigo plentifully through a bag into the water you use 
before it is stirred in the whole mixture. If a larger — than 
five gallons is wanted the same proportions should be observed. 


Tue Anxansas (S. R.)—The Federals seem to have caught a 
Tartar in the new Confederate steam ram Arkansas, to which 
reference was made a week or two since in Tne Enainser, The 
Northerners have made two attempts to destroy their formidable foe, 
but without effect. On the second occasion, the new iron-clad gun- 
boat Essex and the ram Queen of the West were detached for the 
duty, and, at a given signal, the Essex led the way upon the field of 
action. The plan was, that these two boats should attack her and 
cut her out, and carry her out bodily while the rest of the gunboats, 
above and below, enga the batteries. The latter part of the 
arrangement failed, as the boats did not venture within range, and 
the gallant pair were left to fight it alon>. The Essex made a grand 
dash around the bend, and went at her enemy in fine style. She 
was discovered immediately, of course, and preparations were 
made to receive her. The bow of the Arkansas was swung out so 
as to present a front to the Essex, and, if possible, receive her on her 
iron prow. ‘This operated to throw the assailing boat out of her 
course, and, in avoiding the iron prow, she struck a glancing blow, 
which did no particular harm. Her gunners had been active in the 
meantime, and several shots had been fired into the Arkansas, one 
of which, an eleven-inch solid shot, went through her from stem to 
stern, killing five men. After striking, the Essex recoiled from the 
collision, and swung around below the Arkansas, with her bow 
close in shore, and, while in that position, both boats opened a fierce 
cannonading. The balls took eftect upon the Essex, and cut her 
up badly, while the Arkansas, as usual, was invulnerable. She 
seemed to be impervious to the a a of powder, and turned the 
heavy missiles of her enemy aside like paper pellets, or crumbled 
them to atoms with a flash of blue light, and threw them overboard 
piecemeal. The Essex, was, meantime, in danger of being sunk, 
and prudently concluded to leave. She had lost three men killed 
and a number wounded, and was fighting alone a battle in which 
the whole fleet should have been engaged. She swung off, and 
started down stream under the fire of ail the batteries, and ran a 

auntlet which would have sunk any ordinary gunboat in the fleet. 
Seautinn the Queen of the West was getting under way. She 
made her start, and had got a good headway on, when she was 
hailed by Com. Davis. In order to receive his communication she 
was obliged to stop and return, when it was ascertained that the old 

entleman was merely telling them to go it as strongly as was 
feasible under the circumstances. This little digression sent the 
Essex into action alone, and, before the Queen was again under 
headway, she had fought her battle and passed on. The ram went 
down in fine style. e had 1501b. of steam on, and was fairl 
bounding from the water when she struck the Arkansas. She mw 
a circle to strike her square, and the concussion was like an earth- 
quake. The Arkansas careened, and rose out of the water as if 
lifted bodily off her bed. A crash of timber and iron resounded in 
the air, and the two boats as the Queen backed her engines 
and pre for a second blow. The Arkansas gave a heavy roll 
and settled back to her position quietly, and again they came toge- 
ther. There was another crash and another surge, and once more 
they parted. The Queen turned and ran for the upper fleet, amid a 
perfect storm of balls, which rattled about her in every direction. 
She was pierced in every and my | escaped sinking by a 
miracle. She was in a disabled condition, for the only result of her 
tremendous blows had been to batter her prow into a wreck, and 
unjoint the iron sheathing with which it was covered. She got the 
worst of it by long odds, for the Arkansas seemed nah me | 
as ever, and as invulnerable asever. She was, in reality, uninj 
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STEAM BOILER EXPLOSIONS. 


The Electrical Hypothesis.—The well-known fact that steam some- 
times exhibits electrical properties on being discharged into the air 
no doubt suggested the electrical hypothesis of boiler explosions. 
Those, however, wko have adopted this hypothesis are unable to 
furnish any evidence of the existence of free electricity within a 
steam boiler. All our knowledge of electricity goes to show that 
even if it were developed by ebullition, or in steam when confined 
under pressure, it could not collect within a metallic vessel which, 
like a boiler, is a perfect electrical communication with the earth. 
The electrical phenomena sometimes observed when steam is being 
discharged into the air are believed to be caused partly by the fric- 
tion of the escaping steam upon the inner surfaces of the dis- 
charging channel; whilst it is possible that electricity is also 
liberated in the condensation of steam in the open air. 

Professor Faraday has examined with great care the action of 
Armstrong’s hydro-electric engine, in which steam, generated from 
distilled water in a boiler insulated upon glass supports, produces 
electricity on being discharged through a peculiar apparatus into 
the air. The steam is led by a pipe from the boilér, and through 
three or more small passages surrounded with a cooling apparatus, 
by which the steam is partially condensed into drops of water. In 
this state it enters, by tortuous passages, a series of discharging 
nozzles, each of which has an internal bushing or lining of box- 
wood. On the final discharge of the steam from these nozzles into 
the air, electricity is disengaged, and is collected by suitable metallic 
points connected with an ordinary conductor. Although powerful 
discharges can be thus obtained, there is no evidence whatever of the 
presence of electricity within the boiler. Indeed, it is only by cer- 
tain very peculiar arrangements that electricity is obtained at all. 
Professor Faraday found that if, instead of distilled water, ordinary 
spring water, containing the usual proportion of atmospheric air, 
was employed, or if any saline, acid, or alkaline substance capable 
of acting as a conductor, was dissolved in the water in the boiler, 
there was no electricity to be had. Nor did the conductor become 
charged unless the process of partial condensation was maintained 
in the “refrigerating box ;” and, what was more singular, nothing 
but box-wood nozzles appeared to have the power of finally exciting 
the electrical action at the instantof discharge. 

The results of Professor Faraday’s researches, as to the mode in 
which electricity was produced in the experiments which he made 
with Armstrong’s machine, comprise thefollowing facts :— 

1, The production of electricity is not due to any change in the 
state of the liquid contained in the boiler. 

2. A current of dry steam produces no development of electricity. 
The production of electricity is due to the friction in the box-wood 
nozzle of the drops of water, formed by the partial condensation of 
the steam in the refrigerating box. 

8. Increasing the pressure of the steam increased the development 
of electricity by increasing the friction of the issuing jets of steam 
and water. 

4. The same results were obtained from compressed air, dis- 
charged through the box-wood nozzles, as from steam discharged 
under the same circumstances. When the air was perfectly dry 
there was no development of electricity ; when the air was ales | 
and contained besides a very little pulverulent matter, the friction 
of discharge produced electricity in the same manner as when steam 
was employed in the experiments. 

It will be borne in mind that with all the special and peculiar 
conditions requisite for the production of electricity by this apparatus, 
the boiler must be perfectly insulated on glass supports. And 
although Sir William Armstrong probably constructed his machine 
under the impression that the generation of steam was essential to 
the results sought to be obtained, Professor Faraday found that the 
same results were disclosed when atmospheric air, condensed to the 
same pressure as the steam, was employed in its stead. 

Jt has been ingeniously argued that steam boilers may become insu- 
lated by an internal coating of boiler-scale. It would be necessary, 
however, that this scale should completely cover every part of 


the internal surfaces of the bo'ler, and even those of the steam pipe, - 


stop-cock, &c. A single crack in any part of this complete dielec- 
tric lining would liberate any electricity which might be contained 
in the steam. Whilst there is no probability that any steam boiler 
was ever so completely lined with scale, there is another fact which 
appears to dispose of the electrical explanation, even if perfect 
insulation existed. ‘This fact is, that water may be boiled in a 
perfect Leyden arrangement with no development of electricity. 

Without pursuing the electrical hypothesis any further, we may 
observe that no one has yet offered to explain how electricity, even 
if it existed in high tension, would explode asteam boiler. And, if it 
exist at all in steam boilers, why does it not exist in all boilers? 
And if in all, why does it not manifest its presence in other ways 
than in explosions? If electricity act at all it must be by quantity, 
andif the quantity developed be sometimes sufficient to burst boilers, 
we havea right to look for visible, although milder, phenomena 
when the quantity is insufficient. Yet no phenomena of the kind, 
sufficient to excite alarm, or even to attact ‘attention, are observed. 
The fact is, no one has elaborated the electrical hypothesis into any- 
thing like a theory of boiler explosions. ‘The presence of electricity 
has been suggested, and among those who prefer mystery, or, at 
least, very obscure explanations, to circumstantial investigation, 
some have referred boiler explosions to electricity. 

The Decomposed Steam Hypothesis—The unsatisfactory results 
generally obtained by those who have sought to decompose water by 
heat on a large scale, with the view of applying its elementary gases 
separately, does not appear to have prevented the occasional adoption 
of the. hypothesis that, in certain cases, all the steam contained 
within a boiler is decomposed, and its hydrogen (by some means 
not easily explained) exploded with great violence. That steam, 
passed over pure metallic iron heated to redness, is decomposed, is 
perfectly true, although the iron must retain all the oxygen separated 
in the operation. With oxydised iron, however, the process of 
decomposition cannot be continued. This is, we believe, a chemical 
fact of which there can be no dispute. To decompose 1 lb. of water 
(or steam, which is chemically the same substance), 14:2 oz. of 
oxygen must be fixed by the iron, and only 1°8 oz. of hydrogen 
will be set free. This large proportion of oxygen, absorbed by only 
a few square feet of over-heated surfaces, would soon form an oxide 
of iron of sufficient thickness to arrest all further decomposition, and 
all the hydrogen up to that time disengaged would not amount, 
perhaps, to 11b. in weight. By itself, or mixed with steam, hydrogen 
cannot be exploded, nor even ignited. It will extinguish flame 
as effectually as would water.” 

Upon this subject we may refer to a report made by Professor 
Faraday in May, 1859, to the Board of Trade, upon the liability to 
accident consequent upon the introduction of an apparatus for super- 
heating steam on board the Woolwich steamboats. In this apparatus 
the steam was carried in iron pipes immediately through the furnace, 
and in contact with the incandescent fuel. Professor Faraday, after 
having examined the apparatus at work, says:—“*I am of opinion 
that all is safe, ie., that, as respects the decomposition of the steam 
by the heated iron of the tube and the separation of hydrogen, no 
new danger is incurred. Under extreme circumstances the 
hydrogen which could be evolved would be very small in quantity 
—would not exert greater expansive force than the steam—would 
not with steam form an explosive mixture—would not be able to 
burn with explosion, and probably not at all if it, with the steam, 
escaped through an aperture into the air, or even into the fire-place. 

“ Supposing the tubes were frequently heated over much, a slow 
oxidation of the iron might continue to go on within ; this would be 
accompanied by a more rapid oxidation of the exterior iron surface, 
and the two causes would combine to the gradual injury of the tube. 
But that would be an effect coming under the cognizance of the 
engineer, and would require repair in the ordinary manner. I do 
not consider even this action likely to occur in any serious degree. I 
examined a tube, which had been used many months, which did not 
show the effect; and no harm or danger to the public could happen 
from such a cause.” 

Professor Taylor, of Guy’s Hospital, reported in part, as follows, 





upon the same a) tus :—“ It is true that steam passed over pure 
metallic iron ented t to redness (1,000 deg.) is so decomposed that 
the oxygen is fixed by the iron while hydrogen gas is liberated. 
This chemical action, however, is of a very limited kind. The 
surface of the iron is rapidly covered with a fixed and impermeable 
layer of the magnetic oxide of iron, and thenceforth the chemical 
action is completely arrested. Ifthe interior of an iron pipe has 
been already oxidised, by passing through it, while in an heated 
state, a current of air, there will be no decomposition of 
steam during its passage through it. If the interior of an 
iron pipe were not thus previously oxidised it would speedily 
become so by the oxygen derived from the air, which is always 
mixed with steam. Hence, chemically speaking, under no circum- 
stances, in my opinion, would any danger attend the process of 
superheating steam as it is conducted under this patent. It is 
proper also to state that hydrogen is not explosive, but simply 
combustible, and assuming that it was liberated as a result of the 
decomposition of superheated steam, its property of combustibility 
would not be manifested in the midst of the enormous ae of 
aqueous vapour liberated with it and condensed around it. There 
could be no explosion, inasmuch as hydrogen, unless previously 
mixed with oxygen, does not explode; and oxygen is not liberated 
but actually fixed by the iron in this process. It is a demonstrable 
fact that the vapour and gas evolved under the form of superheated 
steam, tend to extinguish flame and to prevent combustion from any 
other cause.” 

Professor Brande, in a report made by him to the patentees of the 
same apparatus, observes :—“ In reference to the question which 
you have submitted to me, respecting the possible or probable 
evolution of hydrogen gas and consequent risk of explosion in the 
processes, and by means of the apparatus which you employ for the 
production of superheated steam, I am of opinion that there can be 
no danger from such effect, that the temperature to which the iron 
pipes connected with your boiler are raised, and the extent of the 
iron surface over which the steam passes, are insufficient for its 
decomposition ; and that if the temperature of the pipes were even 
raised considerably beyond that which you employ, or would be 
able to attain, a superficial layer of oxide of iron would line the 
interior of the heated pipes, and so prevent any continuous decom- 
position of water. Effectually to decompose steam, by passing it 
over iron, it is necessary that a very extended surface of the metal 
(as in the form of thin plates or iron turnings) should be used, and 
that the temperature should be continuously maintained at a bright 
red heat, namely, at a temperature considerably above 1,000 deg. of 
Fahrenheit. I haveread Dr. Taylor’s report, and entirely agree 
with the inferences he has drawn as to the absence of danger from 
the evolution of hydrogen gas in practically carrying out your 
process for the production and application of superheated steam.” 

The practical conclusions upon this subject are the following : — 
1, Decomposition cannot possibly occur, to any considerable extent, 


under any circumstances arising in the working of ordinary steam | 
boilers; 2, If it did occur, the hydrogen thus liberated would have | 


no access tu oxygen, without which it could neither inflame nor 
explode; 3, Even if oxygen were present, the presence of steam 
would prevent ignition ; 4, If oxygeu were present, and no steam 
existed in the boiler, the hydrogen would only inflame and burn 
silently as fast as it was produced, the heat for ignition being sup- 
posed to come from a red-hot plate. Under these accumulated 
impossibilities of violent explosive action, the explanation of boiler 


explosions by the decomposition of steam is without any support | 


whatever. 

The Over-pressure Ilypothesis—Any pressure, whether gradually 
or momentarily generated in a boiler, is an over-pressure when it 
exceeds the ale working pressure ; and strictly speaking there must 
always be over-pressure whenever a boiler is burst. When, however, 
an explosion is said to have occurred by over-pressure, it is commonly 
understood that the pressure has been allowed to increase gradually 
up to the limit of the strength of the boiler, and if this has been cal- 
culated to correspond to a pressure of 700 Ib., for instance, per 
square-inch, the actual pressure at the moment of explosion is 
accordingly assumed at this amount. Boilers may, perhaps, be 
generally capable of withstanding nearly their full calculated 
bursting pressures ; indeed, comparatively few boilers do fail in any 
way, for after all, the number of explosions—numerous as they are 
—bears but a very small proportion to the actual number of boilers 
in use.* But for the purpose of investigation, there are abundant 
instances of the quiet rupture of steam boilers under ordinary 
working pressures, so that even a violent explosion does not abso- 
lutely prove that the pressure under which it occurred was any- 
thing like the calculated bursting pressure of the boiler. If the 
bursting pressure be 758lb. per square inch, it might not be 
difficult to raise the steam to that point and burst the boiler. Yet 
it is very improbable that anything like a pressure of 758 1b. per 
square inch ever accumulates in a boiler intended to work at 100 lb. 
or 1251b. We will suppose a locomotive boiler with 75 cubic feet 
of water-room containing 4,6501b. of water, and 75 cubic feet of 
steam room containing 23 lb. in weight of steam at a pressure of 
120 lb. per square inch. ‘To increase the pressure even to 285 Ib. 
per square inch, 25% lb. additional weight of steam would have to 
be compressed into the steam-chamber, and the remaining 4,6244 lb, 
of water would have to be raised from 350 deg., the temperature of 
steam of 1201b., to 4175 deg., the temperature of steam of 285 Ib. 
pressure. The 253 1b. ofadditional steam, formed from water of an 
average temperature of 880 deg., would have absorbed about 21,000 
units of heat, whilst the elevation of the temperature of 4,624 1b. of 
water, by 67} deg. would require 512,120 units of heat. The 
whole heat thus expended would equal that necessary for the 
evaporation of about 285 Ib. of water under a moderate pressure, 
and this heat would require the combustion of at least 32 1b. of 
good coke. Although the steam gauge of a locomotive will often 
rise 7 lb. or 8lb. a minute in standing, and 101lb. or even 15]b. 
when a strong blast is turned up the chimney when running 
with a light load, thesteam could not probably rise from 120 1b. to 
285 1b. in much less than twenty minutes under any circumstances 
likely to occur in practice. Mr. Fairbairn has calculated that, with 
acertain locomotive on which he experimented, 43 minutes would 
be required to raise the pressure from that of the atmosphere to 
2401b. With the same boiler under the same circumstances as in 
the first experiment, 28 minutes would be required to raise the 
pressure from 60 lb. to 300 Ib. per square inch. The rapidity with 
which the steam pressure would rise would altogether depend upon 
the relative extent and temperature of the heating surface to the 
quantity of water in contact with it. 

The simple increase of pressure in a boiler, either when at work 
or when standing, must undoubtedly be comparatively gradual—a 
matter of some minutes, at least. Whatever might cause the steam 
gauge to mount, suddenly, from 100 lb. to the limit to which it is 
marked, it is very certain that the necessarily gradual increase of the 
heat of the water within the boiler could not produce such a result. 
Yet those who have given any attention to the subject of boiler 
explosions are aware that they frequently occur when, without any 
overheating of the plates the pressure stood, but a moment before, 
at the ordinary working point. In the case of the locomotive boiler 
which exploded in the summer of 1858, at Messrs. Sharp, Stewart 
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* There are believed to be about 5,000 locomotives in the United King- 
dom. The Manchester Boiler Association has nearly 1,700 boilers under 
its inspection. Thirty ironworks in Wales employ collectively no less than 
1,800 boilers. If we take Mr. Fairbairn’s estimate of 8,000,000-horse power 
of steam engines now at work in the kingdom, and allow even 100-horse 
power to each steam boiler, the number of boilers at work would be 80,000. 
Considering that there are upwards of 2,000 collieries in England, 409 in 
Wales, 425 in Scotland, and 70 in Ireland; and that there were, in 1258, 628 
blast furnaces in blast ; and that in 1856, there were 2.046 cotton factories in 
England and Wales, this estimate of the number of boilers at work would 
not appear too high. Yet, in the year 1856, the whole number of explosions 
recorded by Mr. R. B. Longridge, the then Chief Inspector of the Manchester 
Boiler Association, was only 31; 58 persons having been killed and 70 
wounded in these explosions. H. W. Harman, C.E., the present Chief 
Inspector, records only 26 explosions in 1859; the number of killed being 
57 and the injured 65. These returns are not complete, but they are believed 
to include the larger number of explosions. 





and Co.'s at Manchester, the pressure, as observed upon two 
balances et gauge, stood at117Ib. to 1181b. a minute 
before the Tr: osion, both valves blowing off freely at the time. 
The part of the boiler which exploded was the ring of plates next 
the smoke-box, out of the influence of any part of the fire. The 
therefore, of the violent explosion of a strongly made boiler at 117 Ib., 
is a proof that it is not necessary to and to t for 
existence of any pressure above that point. On the 5th of May, 1851, 
a locomotive engine, only just finished, burst its boiler in the work- 
shop of Messrs. Rogers, Ketchum, and Grosvenor, at Paterson, New 
Jersey, U.S. The effects of the explosion were of the most frightful 
character; a considerable portion of the three-storey op 
being blown down, whilst four men were instantly killed, anda 
number of others were injured, one of whom died soon af 

Several of the men, who, altbough immediately-about the engine at 
the time, escaped unhurt, unanimously declared that the safety- 
valves were blowing off before the explosion, and that the two spring 
balances indicated, but a moment before the crash, a pressure of but 
110 1b. per square inch. On the 12th of February, 1856, the loco- 
motive Wauregan exploded, after standing for upwards of two hours 
in the engine-house of the Hartford, Providence, and Fishkill Rail- 
road, at Providence, U.S. Only sufficient steam had been maintained 
in the boiler to enable the engine to be run out of the house, but at 
the time of the explosion the engine had not been started, the engine- 
man, who was killed, being upon the floor, at the side of the engine, 
at the time. The boiler gave out in the ring of plates next behind 
the smoke-box. Destructive explosions often occur at pressures of 
10 Ib. to 12 1b. per square inch in low-pressure boilers; and it is on 
many accounts improbable that anything like the calculated burstin 
pressures of boilers is ever reached, even where the most frightf 
explosions have occurred. Not only would the accumulation of 
steam of the calculated bursting pressure require considerable time, 
but the gauge, if there were one, would soon be fixed at the limit of 
its motion, and the safety-valves, if they were not wedged down, 
would blow off with unusual violence. In the case of locomotive 
engines, which have no self-acting governors, any considerable in- 
crease of pressure would, if the engine were under way, quicken its 
speed, and cause the driving wheels to slip upon the rails tosuch an 
extent as to arrest the attention of the engineman. ‘The fact that he 
would have to nearly close the regulator, and keep it nearly closed, 
whilst drawing a load with which it was at other times necessary to 
run with the regulator wide open, would be a significant indication 
of the state of things in the boiler. 

If boilers burst only from over-pressure, they would, of course, 
give out first—as, indeed, they always must—in the weakest part; 
say, along a seam of rivets, which is but about one-half as strong as 
the solid “pee But, after one seam had opened, the relief of pres- 
sure would be so instantaneous that, without subsequent percussive 
action, the rupture could hardly extend itself through solid plates of 
nearly twice, or even, perhaps, ten times the strength of the part 
which first gave way. The general strength of the solid plates of a 
boiler should be, and probably is, from ten to twenty times greater 
than that of any part so weak as to rupture, as is often the case 
under the ordinary working pressure. r. Whitworth has made an 
experiment upon one of his new cannon, made of homogeneous iron, 
which shows how a great pressure may relieve itself by a very small 
opening. After loading one of his 3-pounders, he plugged the 
muzzle so as to render it impossible for the gun to discharge itself in 
the ordinary manner. On firing the charge the piece did not burst, 
but all the gases escaped through the “ touch-hole.” This severe 
test was repeated several times. In the case of excessive pressure, 
there would be many circumstances to attract the attention of the 
attendants, whereas explosions more commonly occur with little oy 
no warning whatever. 

This line of argument tends, undoubtedly, to assimilate the con- 
ditions of violent explosion to those of quiet rupture; and, although 
like causes should produce like effects, it may perhaps be shown 
that, so far as pressure alone is concerned, either explosion or simple 
rupture may occur indifferently at one and the same actual pressure, 
existing up to the moment of failure. Instead, therefore, of calcu- 
lating the strength of a boiler from its diameter and the thickness of 
the plates, and then assuming that it can only burst at a corre- 
sponding pressure, we shall adopt the fact of quiet or simple ruptures 
as proving (what might, indeed, be taken for granted) that boilers 
are not always as strong as they are calculated to be; and I shall 
then endeavour to show how violent explosion may result in one 
case from a pressure which only causes quiet rupture in another. 

Over-heating may materially reduce the strength of boiler plates 
Up to temperatures of 400 deg. and 550 deg. boiler plates have not 
been found to be weakened; indeed, the experiments of the Com- 
mittee of the Franklin Institute indicated a gradual gain of 
strength, with increasing temperatures, up to a certain point, and 
that the strength of 550 deg. was equal to that at 55 deg. Mr. 
Fairbairn finds the strength diminished one-fourth at a red heat ; 
and it is not difficult to understand that, at a very high heat, no 
reliance whatever could be placed upon iron or copper when sub- 
jected to strain. The furnace-flues of Cornish boilers, and the 
crown-plates of locomotive boilers, frequently alter their shape when 
over-heated, and are often continued in regular work, until, from 
some cause—another burning, perhaps—they give out entirely. 
Although an examination of the furnace-plates, recovered from an 
explosion, often shows that they have never been subjected to an 
injurious temperature, over-heating must be taken as one among the 
various causes which may operate to weaken a steam boiler. 

Again, as it is considered injudicious to a boiler to prove its 
strength, before it is put under steam, by a great hydrostatic pres- 
sure, we have no better means of ascertaining its actual strength 
than by inferring the bursting pressure from its dimensions, and 
from the thickness and general quality of the plates. Indeed, the 
actual strength of a boiler can be ascertained only by a process 
which involves its destruction. In other words, pressure of some 
kind must be accumulated within it until it bursts, in order to know 
what amount of pressure will suffice to burst it. A new locomotive 
boiler, of peculiar construction, which exploded in October, 1856, at 
Messrs. Bolekow and Vaughan’s ironworks at Middlesborough-on- 
Tees, was believed to have been injured in a previous test by steam 
pressure of 130 1b. per square inch. Dr. Joule, of Manchester, has 
lately called attention to the liability to injury to which boilers are 
exposed under tests by steam or hydrostatic pressure. He proposes 
a test employed by himself with entire success for the last two years. 
He fills the boiler entirely full of water, and then makes a brisk fire 
upon the grate. When the water has been warmed to from 70 deg. 
to 90 deg., the safety valve is loaded to the pressure up to which the 
boiler is to be tested. The rise of pressure is then carefully observed 
by a steam pressure gauge ; and if the progress of the pointer be con- 
stant and uniform, without stoppage or retardation, up to the testing 
pressure, it is inferred that the at has withstood it without strain 
or incipient rupture. In this mode of testing the expansion of the 
water by heat, is so rapid that Dr. Joule has found the pressure to rise 
from zero to 62 1b. per square inch in five minutes. But thismode of 
testing the strength of a boiler cannot, any more than any other 
mode, show the strength beyond the testing pressure; it cannot 
show the actual strength or bursting pressure of the boiler except 
that be destroyed in the test. And, although the quality of the 
materials and workmanship in steam boilers may very generally 
within narrow limits only, not only different boilers, but different 
parts also of the same boiler, are of very unequal strength. The 
weakest part of the weakest boiler may be almost immeasurably 
weaker than the strongest part of the strongest boiler. The material 
of which boilers are made varies greatly in strength. In Messrs. 
kt. Napier and Sons’ recent experiments (conducted by Mr. David 
Kirkaldy) upon the strength of iron and steel one sample of Farnley 
plate iron bore a strain of 62,544]b. per square inch, whilst another 
sample of iron from the same makers broke under a strain of 40,541 Ib. 
per square inch. Glasgow ship plates bore, in one case, 53,370 ib. 
square inch, and in another only 32,450lb. Even Lowmoor iron 
varied in strength between the limits of 47,426]b. and 57,881 Ib. 
oq square inch. However the strength of iron may be averaged 
or the general purposes of the engineer, we are never jus- 
tified in assuming an average or standard strength for the 
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particular parts of a steam boiler, which, in the case of explo- 
sion, were the first to give out. The fact of explosion is in 
iteelf prima facie evidence Sa See ee oe not of average 
strength, and affords good ground for the presumption that they 
were of only the minimum strength; and the minimum strength of 
iron is not ang for, however weak a given specimen might be, 
another one, much weaker, might doubtless be found. Compara- 
tively few experiments have ever been made upon the strength of 

lates, and the averages given by Mr, Fairbairn and others have 
toes taken from comparatively few trials. Messrs. Napiers’ experi- 
ments were considered very comprehensive, yet they included only 
150 specimens of iron with which number the range of 
strength was from 32,4509 1b. to 62,6441b. per square inch. Mr. 
Fairbairn found the’stre’ of a broken plate, taken from the boiler 
which exploded at Messrs. Sharp, Stewart, and Co.'s, to be onl 
4-66 tons per square inch, or but one-fifth of the proper average. It 
is presumable, perhaps, that the strength of plate iron varies within 
as wide limits as that of cast iron, from which plate iron is made, 
and upon the quality of which its own must also depend. The 
Government cast iron e iments concluded Jast summer, at Wool- 
wich, comprised 850 ms, ranging in strength from 9,417 lb. 
to 34,2791b. per square inch, the average strength of all the speci- 
mens being 23,257lb. It must be remembered, however, that the 
sample which bore gnly 9,417 Ib. per square inch cannot be taken 
as the weakest which would occur in inasmuch as it was 
not selected at random from iron in the market, but was one of 
several mae which had been contributed 7S long-established 
firm, with the a Ty no doubt, of obtaining the preference of 
the authorities. If the poorest iron were pu ly sought for, as it 
should be, in order to estimate the chances of failure, cast iron could, 
no doubt, be found which would not bear a strain of 3,000 1b. per 
square inch; whilst, on the other hand, there are authenticated 
instances of tests in which cast iron did not yield until the strain 
had reached 45,000 lb, per square inch, 

Apart, also, from the quality of the iron, its thickness varies 
greatly in the practice of various makers. In the United States, for 
example, the plates in the waste of a locomotive boiler, 48in. in dia- 
meter, and intended to carry steam of 120 1b. per square inch (some- 
times increased to 1601b. or more), is - only although fein. 

lates are occasionally used. In England, the thickness of plates 
or such a boiler is from jin. to }in.; j,in. being a common thick- 
ness: In France a 48-in. locomotive boiler, the pressure within 
which rarely exceeds 120Ib., is generally 15 millimétres, or ,4;in. 
thick. The strongest form of a boiler is a homogeneous metal tube, 
drawn solid, and of from say 1}in. to 2in. diameter. Its bursting 
pressure is seldom less than 7,000 lb. per square inch; in some cases, 
as much as 15,000 Ib, 

In working iron into steam boilers, it is commonly supposed that 
the loss of stre in punching is proportional only to the width 
punched out. in a row of rivet holes, in the edge of a plate 24in. 
wide, there are 19 holes of jin diameter, the length of iron removed 
in the line of strain is 18 X # = 93 square inches, or but about two- 
fifths of the whole width of the plate. Mr. Fairbairn has found, how- 
ever, that the strength of a given section of plate iron, as left, after 
punching, between two rivet holes, is actually less than the strength 
of an equal section of the same plate before punching. In eight 
experiments the highest strength of the plate experimented upon 
was 61,579 lb., and the lowest 43,805 lb. per square inch, the average 
of the whole being 52,486 Ib. per square inch. But with the same 

late, after punching, the strength per square inch of the metal left 
tween the holes varied between only 45,743 lb. and 36,606 Ib., 
the average of seven tests giving only 41,590 lb. per square inch of 
the remaining solid iron, against 52,486 Ib., the strength of the same 
section of the same iron before punching. With this injury, there- 
fore, in punching the iron, by which even the remaining solid iron 
is weakened by more than one-fifth, the strength of an ordinary 
single rivetted seam is, as was many years ago ascertained by Mr. 
Fairbairn, only 56 per cent., or a little more than one-half that of the 
same plate tested through solid iron away from the seam. Single 
rivetting alone, therefore, destroys, upon the average, 44 per cent. of 
the strength of the weakest plate worked into a steam boiler. In some 
cases, the injury by punching may be much greater than was appa- 
rent in Mr. Pairbaivn’s experiments. Wehave seen, in one of the most 
extensive engine works in France, punched plates of iron, ,%,-in. 
thick, in which there were cracks from three consecutive rivet holes 
to the outer edge of the plate. As sometimes made up (and in deal- 
ing with boiler explosions it is our business to look for extreme 
cases), the plates are got together by the aid of “drifts,” and the 
iron is under a greater or less initial strain before steam is ever 
raised in the boiler. 

Apart from the quality of the materials, and from the effects re- 
sulting from the ordinary processes of securing them together, the 
general construction of a steam boiler greatly affects its strength. 
In Mr. Fairbairn’s experiments upon the stayed sides of locomotive 
fire-boxes a plate-iron box, made to represent the side of a strongly 
stayed fire-box, bore, in one case, the enormous pressure of 1,625 lb. 

r square inch before yielding. The strength of the sides of a 
aden al fire-box depends, however, almost entirely upon the 
stay-bolts alone, as without these the sides of the fire-box would 
be the weakest parts of the whole boiler. Yet we have frequently 
found these stays (where made of wrought iron) to be as brittle, 
after a few years’ use, as coarse cast iron. We have broken them 
off from the sides of old fire-boxes, sometimes with a blow no 
larder than would be required to crack a peach-stone, The upper 
stay-bolts appear to suffer the most. Their detwrioration, after long 
use, has been attributed to slight but repeated bendings, caused by 
the expansion of the fire-box every time the fire is lighted, and its 
subsequent contraction when the boiler is again cooled, Upon this 
supposition, some locomotive makers turn these bolts to a smaller 
diameter in the middle of their lengths than at their ends, with the 
view of permitting a “spring,” without short bending, under the 
alternating movements of the fire-box. 

Mr. Fairbairn’s experiments upon the strength of iron tubes have, 
as is well known, disclosed most important facts bearing upon their 
relative resistance to internal and external pressure. Until the 
recent announcement of Mr. Fairbairn’s discovery that the resist- 
ance of metal tubes to collapse was, within certain limits, inversely 
as their length, their strength, or, more properly speaking, their 
weakness, was generally unknown. One startling result, as ascer- 
tained from the experiments under notice, was, that, whilst the 
bursting pressure of a boiler 7ft. in diameter, 30ft. long, and com- 
posed of single-rivetted j-in. plates, of average quality, was 303 Ib. 
per square inch, the collapsing pressure of its 3-ft. internal plain flue 
of the same thickness of metal, was but little more than 87 Ib. per 
square in., or hardly more than one-fourth that required to burst 
the shell. 

The steam domes of locomotive boilers are sometimes of more 
than one-half the diameter of the barrel, which is consequently 
much weakened. It has been observed that locomotive boilers fre- 
quently burst through the plates to which the dome is attached, or 
through the plates immediately adjoining. Locomotive boilers, also, 
are occasionally, although not often, made of an oval section, their 
vertical diameter being 3in. or4in. larger than the horizontal diameter. 
A large number of the locomotives constructed by the late M. Camille 
Polonceau, at the Ivry workshops of the Paris and Orleans Railway, 
have oval boilers of this kind. Although such boilers are unques- 
tionably weaker than when made of a truly cylindrical form, there 
are very few explosions upon the Orleans, or indeed upon any of 
the Freneh lines. An engine exploded some four years ago at the 
Corbeil station of the Orleans Raliway. 

The employment of angle iron in the construction of many of 
the older locomotive boilers involved some danger, and it is doubtful 
if the real resistance of angle irov to longitudinal cracking is known 
at all. In Messrs. Napiers’ experiments, last summer, four bars of 
Consett ship angle iron bore from 43,073Ib. to 54,962lb. per square inch 
when broken by a strain in the direction of their length. The 
process of manufacturing angle iron tries it most severely, however 
(unless the iron be originally of the very best quality), by inducing 
incipient cracking along its length, giving it a reedy structure, and 
thus inviting the complete separation of one leaf from the other at 





the bend. Not a pound of angle iron has been = for several 
years in the construction of American locomotive boilers, and as far 
as we are aware the French locomotive makers have abandoned its 
use. All the angular junctions in the outer shells of American 
locomotive boilers are rounded with an easy curve of seldom less 
than 4in. radius. The square corners made in the inside fire-box 
plates, which are almost always of iron, require the very best quality 
of metal of a thickness of not more than yy; in., whilst the usual 
thickness is only }in. We have frequently seen what was considered 
to bea good quality of -in. plate cracked completely in two under 
the attempt to bend it to a square corner. 

The defects originally existing in a plate of iron are occasionally 
discovered after its failure has produced a violent explosion. The 
goods engine Vulcan, employed upon the Buffalo and Erie Railroad, 
U.S., burst its boiler with terrific violence in August, 1856, Although 
the engine was one of three which had been built, as was believed 
with unusual care, one of the broken plates, afterwards recovered, ex- 
hibited a flaw 24in. long. The plate which first gave way formed a 
part of the outer fire-box and extended to the dome, the 24-in. 
opening for which was an additional abstraction from the strength 
of the structure. The upper part of the fire-box was blown com- 
pletely off to one side, and the engine was thrown, bodily, 25ft. to 
the other side, and into a ditch. 

The case of the engine Vulcan illustrates that of many others 
where explosions have occurred in consequence of a congenital 
defect, after the boiler had been for a considerable time at work. It 
would be natural to ask why, if a boiler be originally defective, it 
does not explode the first time it is brought understeam? How can 
the final explosion be delayed one, two, or even ten years, when all 
along a hidden flaw, a broken rivet, or arotten plate existed in the 
boiler; and whilst explosion, therefore, must have been constantly 
impending under an almost perfect equilibrium between strain and 
resistance ? Does the strength of the boiler, after it has been com- 

leted, deteriorate rapidly by use? Mr. William Shaw, jun., of the 
se Fe Ironworks, Durham, wrote to Tue Enaineer, under date 
of 15th December, 1856, stating that, whilst he had twenty high 
pressure boilers under his inspection, he had found fibrous iron, 
after a few years’ use, to become crystallised, and as brittle as blister 
steel. On the other hand, Mr. Samuel J. Hayes, formerly master of 
machinery of the Baltimore and Ohio Railroad, U.S., and now 
holding a similar appointment upon the Illinois Central Railroad, at 
Chicago, Illinois, U.S., has informed us that he tested some of the 
plates of a boiler which exploded at Baltimore, in 1852, after fifteen 
years’ service, and that the iron bore an average tensile strain of 
60,000 Ib. per square inch before yielding. It is doubtful if the iron 
in a steam boiler alters its condition except by over-heating ; although 
certain parts of the boiler may sustain injury from alternate expan- 
sion and contraction. Mr. Frederick Braithwaite read a paper, 
some time before the Institution of Civil Engineers, upon the 
“ Fatigue of Metals,” in which paper iron was assumed to lose its 
strength under long continued strain. We cannot enter here upon 
the conclusions of the paper in question, but we may refer to an 
experiment made by Mr. Fairbairn, wherein a cast iron column was 
loaded with -97 of its estimated breaking weight, which weight was 
supported for six months, when the column broke. It is evident 
enough that a steam boiler, especially a locomotive boiler, is exposed 
to constant influences tending to weaken it; and, apart from all 
reasoning under this head, the fact of the frequent quiet rupture of 
steam boilers, sometimes after several years’ steady work, is a suffi- 
cient proof that local{defects, whether original or —- may 
exist for along time before the actual failure of the yi a 

With regard generally to failures resulting from an inferior 
quality of materials or workmanship, or from improper construction 
or management, it may be said that, whereas but one explosion oc- 
curred in the year 1859, among the 1,618 boilers under the care of 
the Manchester Boiler Association, no less than fourteen boilers 
were found to be in a “dangerous” condition, and 100 in an “un- 
satisfactory” condition from the fracture of plates; at least one 
boiler of every fifteen under inspection having exhibited an injury 
of that kind inasingle year. But for the admirable system of 
boiler inspection pursued in Manchester (and more recently adopted 
at Huddersfield), the larger number of these injuries would have 
remained undiscovered, and instead of one explosion there might 
have been twenty. 

Corrosion sometimes goes on entirely unsuspected. In a 
boiler which recently exploded at Tipton considerable breadths 
of the, iron were found to have been reduced in thickness 
to ,”;th inch. In the case of the explosion of a boiler 
at the Clyde Grain Mills, at Glasgow, in April, 1856, extensive 
breadths of the iron were said to have been reduced to the thickness 
of a sixpence; and in the disastrous explosion which occurred in 
August of the same year, at Messrs. Warburton and Holker’s, at 
Bury, the evidence showed that the bottom plate had been re- 
duced for a greater or less width to only j;in. in thickness. In the 
year 1859 there were reported 44 cases of “dangerous,” and 153 
cases of “ unsatisfactory ” corrosion, among the 1,618 boilers under 
the inspection of the Manchester Boiler Association. ‘Thus there 
was nearly one case of corosion in every eight boilers, inone year. 

All these facts, it will be observed, support the probability of ex- 
plosion at nearly the ordinary working pressures. And, in the ma- 
jority of cases, we believe it may be correctly assumed, in the 
absence of positive evidence to the contrary, that an exploded boiler, 
although to all appearance perfect up to the moment of rupture, 
contained some hidden defect. The fact of explosion, except under 
very peculiar circumstances, appears to be a better evidence of a 
defect in the boiler than of the previous existence of anything likea 
calculated bursting pressure of steam, such as 500 1b., or 600 Ib. in a 
boiler made to work at 100 lb. per square inch. 

If, however, boilers of the full calculated strength have ever been 
burst by gradually accumulated pressure, it would be the easiest 
thing possible to prevent the recurrence of such disasters. If 
one or two safety-valves are sufficient, under ordinary circum- 
stances, to liberate the steam as fast as it may be generated in 
the boiler, three, four, or, certainly, half a dozen equally large 
safety-valves, all blowing off at just above the ordinary working 
pressure, and all acting independently of each other, would effec- 
tually prevent all chance of over-pressure. If the explanation by 
over-pressure, so persistently urged by Mr. Fairbairn, be the true 
explanation, boiler explosions may be entirely prevented, even 
where the attendants are guilty of the grossest carelessness. For 
with a suflicient area of effective safety-valve opening, it would be 
absolutely impossible, under the hardest firing, to raise the pressure 
20 lb. above the point at which the valves had been set to blow off. 
Safety-valves are simple, and comparatively inexpensive, appliances, 
and they should be so fitted as to leave no doubt of their efficiency. 
Hawthorn’s annular safety-valve, when its area is properly propor- 
tioned to the evaporative power of the boiler, renders any accu- 
mulation of pressure above the safe working limit quite impossible. 
Upon the locomotives of some of the Australian railways, Baillie’s 
12-in. safety-valves, held down by volute springs pressing directly 
upon the valve, are in use. Ina trial made in Vienna to ascertain 
the discharging power of this kind of valve, the fire in a locomotive 
fire-box was urged by a jet of steam in the chimney, the engine 
being at rest, and 80 cubic feet, or 2} tons, of water were evaporated 
in one hour and discharged, in the form of steam, from the safety- 
valve. Although originally loaded to 641b. the valve did not rise 
during the experiment above a point corresponding to a pressure of 
76lb. per square inch. The relief of pressure depends entirely 
upon the extent of safety-valve opening, supposing the valves to 
be in working order. Since the explosion of a locomotive boiler 
on the Lewes branch of the Brighton Railway, Mr. Craven, the 
locomotive superintendent, has expressed his intention of applying 
three safety-valves, of the usual size, to each of his engines. Whilet 
it would be quite possible, with a boiler unprovided with safety- 
valves, or of which the valves were inoperative, to produce an ex- 
plosion by overpressure, it would be equally impossible to do so 
when these outlets from the boiler were equal in discharging capa- 
city to its evaporative power. The fact of explosion by sheer over- 

ressure is a proof, simply, that the safety-valves were either 
perative or of insufficient size. 





MITCHEL’S TYPE-COMPOSING AND DISTRI- 
BUTING MACHINES, 


Tue invention comprises two distinct machines—one for compo- 
position and another for distribution. They are shown in the 
machinery department of the International Bhi ibition, and have 
received the award of a medal, 

The “compositor” is in shape a right-angled triangle, placed 
horizontally with a key-board at the base, furnished with thirty- 
nine keys. Each key, when pressed, strikes out a type from one of 
an equal number of brass slides standing at an incline upon 
machine in a row nearly parallel with the key-board. The type 
thus liberated is conveyed upon an endless band, moving in a direo- 
tion at right angles with the key-board, to another band (forming 
the hypothenuse of the triangle) which carries it on to its destination. 
Arrived here, it is placed on end and pushed forward, to make room 
for the next type, by means of a serrated wheel. The words are 
thus put together with great rapidity, in a long line of about thirty 
inches, which is afterwards divided by the compositor into lines of 
the required length. 

The principle of the machine consists in the combination of bands 
of lengths and velocities of revolution so varied as to enable the 
types, at different distances from the wheel, to reach it in the order 
in which the keys are struck. 

The machine is stated to be capable of setting up types at the rate 
of six letters per second, or 21,600 per hour; but as the human 
fingers cannot attain to such rapidity, and allowance must be made 
for the operations of “justifying ” and “ correcting,” the work of an 
average trained operator will probably not exceed 24,000 or 25,000 
ens per day, which is about equal to the work of two men setting up 
type in the ordinary mode. As each machine can employ two opera- 
tors, the daily production would be about 50,000 ens. 

The “distributor” isa small machine ofcircular form. The lines 
of type to be distributed are placed successively in a long channel, in 
which they are pressed forward by a spring towards a vibrating 
metal “ finger.” By this finger each type is separated from the line, 
pushed aside, and dropped on to a grooved brass wheel a 
horizontally. In the grooves of this wheel pins are placed, on whic’ 
the types are hung, by means of nicks, the ends of the types project- 
ing below the under surface of the wheel at distances varying ac- 
cording to the position of the nicks, As each letter arrives over its 
receptacle, it is lifted off its pin, and dropped into its place, being pushed 
a little forward to make way for the next arrival. When the line is 
filled in this way, itis removed by the boy to the “ compositor.” 

The “ distributor” is self-acting, and requires only the attention 
of a boy. It is stated to distribute 8,000 letters per hour. 

Both machines have been used with types ranging in size from 
great primer to brevier. They have been worked for several years 
in America, and have been recently introduced into the establish- 
ments of some of the most eminent printers in England and Scot- 
land. As compared with the present mode of type-setting, the 
following advantages are claimed by the inventor for these ma- 
chines :— 

1. Aneconomy of labour varying from 30 to 50 per cent., accord- 
ing to the amen of the work. Sit is stated that one boy who 
has been trained to the composing machine can doas much work as 
two journeymen by the ordinary method, and that a boy who has 
practised at the composing machine for six months can do as much 
work as a journeyman by the ordinary method, after taking from 
four to five years to learn his trade; that a boy, after a week's 
practice at the ae machine, can distribute as much tybe 
as a journeyman by manual labour. 

2. Greater facility in acquiring the printer's art, while it renders 
his occupation comparatively light and healthy. 

8. Decrease in the wear of type, as the face of the type is never 
touched during either process, and “ shaking up the cases” is done 
away with; and that a smaller quantity suffices for a given amount 
of work. 

These results are illustrated by the performance of three appren- 
tices —one trained to the machines in the office of Mr. John F.Trow, 
of New York ; the others in the establishment of Messrs. Spottis- 
woode and Co., of New-street-square, by whom the machines exhi- 
bited are worked, and who have recently printed various books by 
their means. 

Mr. Mackenzie, of Glasgow, bas also used the machines in setting 
up a Bible, of which a copy is placed in the Exhibition as an elegant 
specimen of typography: They are also in operation in Messrs 
Childs’ offices at Bungay. 

Mr. Trow, of New York, has used these machines for several 

ears, and in a letter to Mr. Mitchel, the inventor, under date 24th 

ay, 1859, he gives a long list of works wholly composed by 
them, ending with the English Bible, 1,086 pages, of which he 
observes :— 

“This last work has just been completed; and, as it is the 
most difficult of any on account of the excess of capitals and figures, 
I will give you the result of the working of the machines on this 
only :— 

“The 1,086 pages were composed on two composing machines, 
and the distribution was done on two distributing machines. The 
entire Bible measured 3,261,258 ems, and was set up in sixty days 
by three apprentices and one journeyman, the distribution being 
done by two boys, at a cost as follows :— 





Dollars. 
769 pages by 3 apprentices, at two-third price .. ++ 192 25 
317 - ljourneyman.. .. .. «+ «+ «© «+ of 12000 
2 boys for distribution, and 1 for other purposes.. .. .. 65 00 

877 25 


This was done on 1,000 Ib. of type. 
The same work, done by hand composition, would cost :— 





769 pages by 3 apprentices, at two-third price .. .. .. 480 64 
817 - 1 journeyman... .. oo «+ «oe «+ «+ « 266 28 
696 92 


“To do the work in this way, within the sixty days, would 
require at least ten journeymen and 2,000 Ib. of type. The machines 
are so simple in construction and principle that my boys manage 
them with perfect facility.” 


A Tomeunc Bay Wasnep Away.—A singularly unfortunate 
calamity has been added to that which has already overtaken the 
manufacturing population of Carlisle from the cotton famine. About 
a mile from the city a large bay has for years intercepted the river 
Caldew, and tarned the water along a dam-course, by which about 
a dozen places of business were more or less kept going. The tirst 
is the beetling works of Messrs. Ferguson Brothers, Holmehead, 
where the bay was situate. The dam then ran along to the flour 
mill of Messrs. Carr, next to another beetling establishment belong- 
ing to Messrs. Palmer and Co.; from this it passed successively 
Messrs. Donald’s steam looms, Messrs. Robinson's flour mills, 
Messrs. Dixon’s cotton factory, Mr. Blaylock’s beetles, two 
breweries, an alabaster mill, a woollen mill, and finally emptied 
itself into the Eden, about two miles from where it left the Caldew. 
For some time the bay has been in a dilapidated state, and the 
owners were only waiting for favourable weather to put it into 
substantial repair. But on Friday afternoon the rivér, which had 
been much swollen by heavy rains, made a breach in the “ apron” 
of the bay. The rushing waters were not long in widening the gap, 
and eventually the entire structure was ory. So complete 
was the destruction that the mouth of the was left high and 
dry in a very short time, the great body of water flowing to the 
other side of the river. The whole of the works mentioned will, 
comngenay, be more or less effected by this catastrophe, and some 
of them will have to stop altogether for a time. In order, however, 


to make the stoppage as short as possible, efforts will be made to 
- down a cofferdam to direct the water into the old dam-course. 
This will be no easy task in the present flooded state of the river ; 
but it is hoped that, in a few days, the temporary structure will be 
completed. 
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WHITE’S OIL CANS OR FEEDERS. 


Tess improvements, by Joseph White, of Trinity-street, South- 
wark, relate to a can in "ion the movable top or cover is pro- 
vided with a top lining of leather, cork, or other similar substance, 
so that temporarily securing the top in its place, an air-tight 
and liquid-tight cover will be obtained. 

Fig 1 is a side view of the oil can, partly in section; Fig. 2, plan 
view, showing the oil can as placed bottom upwards, and the bottom 
removed; Fig. 3, detail view of the top of the plunger. 

A, is the body of can; B, the cap or cover, which is made with 
a recess at top, which recess is filled with leather, cork, felt, or other 
similar material (6); C, the handle, which is double or S-shaped, as 
shown, enabling the user to hold the can with more steadiness; D, 
plunger, which passes through a tube e, e¢, and also through the 
washers f, f, the upper washer being of leather, or other similar 
material, and the lgwer washer of metal of any kind. This 
plunger has an air groove g, running from the top to the washer 
th i; The lower end of the said plunger being slotted or forked, 
holding the end of the lever E, which lever, as aforesaid, begins at 
the point near where the lower end of the plunger D is attached, and 
@ little beyond this is also attached the spiral spring F, the same 


FIG. 35 
7H 








being}hooked atfits"lower mata as to hold to the lever E. 
The lever E extending to the mouth of a small tube G, communi- 
cating with the end of the spout H, which has a valve I, which, con- 
sisting of a piece of tin or other suitable metal or material, faced with 
a washer or pad of leather, cork, or other similar material, secured to 
the metal by the latter being turned over at the edges, and 
tightly clipping the washer or pad. This valve cuts off the com- 
munication between the body of the can A, and the spout H, leaving 
the spout full of oil, which will not, however, flow ee the spout 
till the valve is removed from contact with the mouth of the tube 
G, that is, by pressure on the plunger, which acts on the lever, to 
the end of which the valve is secured. It will be seen that the 
lever E has for its fulcrum a cross bar K of stout wire or small tube, 
which fulcrum may be fixed by soldering or otherwise, or it may 
turn in bearings of the kind pense at L, L. These arrangements 
will insure that the oil shall never issue from the can except when 
the plunger D is pressed upon, and thereby the flow can always Le 
regulated from a very small drop to full flow. 





Ramways IN THE IstAnD OF SarpintA.—(From our Corre- 
spondent.)—'T he Italian Government has just granted a cencession of 
railways in Sardinia to the Italian house of Semeneza, of London 
The réseau conceded comprises four lines, from Cagliari to Sassari, 
from Sassari to Porto Torres, from Ozieri to the Gulf of Aranci, and 
from Cagliari to Iglesias. The total cost is estimated at £3,094,000, 
or £12,800 per mile. This outlay will, however, be somewhat re- 
duced by a subvention from the state of 400,000 acres of land, the 
value of which is estimated at £800,000 at least; and an annual 
product of £576 per mile is guaranteed, so that a return of 6 per 
cent. is expected upon the capital expended. A company is to be 
formed for carrying out the works, which are to be completed by 
July 1, 1866. Probably the scheme will absorb some of the super- 
abundant capital which M. Jean Boule has now burning in his 
capacious pockets. 

Sream Fire Enornes.—In our article upon the trial of steam fire 
engines in Hyde Park we mentioned that Mr. Roberts, of Mill- 
wall, had nearly completed a self-propeller. This engine has been 
out several times lately. On one occasion it went from the facto 
round Cubitt Town to Blackwall, having to go up an incline 300ft. 
long, with a rise of 1 in 16, also over about 200ft. of fresh macadam. 
From Blackwall it went along the High-street, Poplar, returning to 
Millwall by way of Limehouse. This was between seven and eight 
o'clock in the evening, and no horses were frightened. The engine 
will turn in little over its own length (12ft. 6in.), and is perfectly 
under control at a speed of twelve to fourteen miles an hour. It 
has gone at a rate equal to eighteen miles on a clear road; steam 
was raised from cold water to 150lb. per inch in twenty-four 
minutes, and a 13 jet of water thrown 176ft. Further trials are to 
take place in a day or two, and of which we hope to be able to give 
some further particulars. 

Navat Gosstr.—A number of large wrought-iron beams are now 
being, delivered at Messrs. Mare and Co.’s works, Millwall, for her 
ne armour-plated steamship Northumberland. They are 
upwards of 50ft. long, 16in. deep, and half an inch thick atthe web, 
and are welded along the middle of the beam on the principle 
patented by Mr. W. Bertram, and adopted in constructing the Warrior 
and Achilles. The experiments at Shoeburyness with shot against 
iron targets have developed some curious results. The appearance 
of a conical iron shot after having struck the iron target is like that 
of a birch broom hollowed in the centre. When the point of the 
cone strikes the target it is stopped, but the surrounding portions of 
the shot move forward and slide over the centre as a cone, and thus 

roduce the form described. The screw steam-sloop Shearwater, 

r. Petch, master, went outside Plymouth Breakwater on Friday 
for a trial of her machinery. The average speed attained was rather 
over 9} knots, half boiler power. The results were highly satis- 
factory to the inspecting officers, who expressed their approbation 
of the boilers, and said they considered the construction of the ex- 

nsion valves (on a new and economical plan) to be well adapted 

or use in the ships of the royal navy. 

Prosaic TRAVELLERS.—Let people travel not for show and repu- 
tation, but for enjoyment. Let them cease to identify travel with 
the French travail. The eye knows the food that agrees with it as 
well as the palate, and forcing on it what it does not seek produces 
wsthetic indigestion. If a man has no eye for art, let him confess it 
to himself at least, if he do not spread it abroad to the world, and 
let him select the pursuit that will give him most enjoyment, instead 
of wearing out his eyesight, his patience, and his legs, by rushing 
through long stretches of picture and statue galleries. If he can 
only my | a good field of 8, and a meadow with a prize ox in 
it, why should he render himself miserable among cataracts and 
precipices? A man of no small celebrity, whose chosen field of 
Inquiry and enjoyment was among animals, when he arrived at 
Rome, went forthwith to the pig-market, and was not only able to 
see something new and interesting to himself, but also to impart 
some fresh unhackneyed sketches to the world. I know a man 
much interested in manufactures, an able and benevolent man, who 
has done a deal towards the civilisation and education of the manu- 
facturing population. He travelled in Switzerland once, carefully 
avoiding all the grand scenery, but examining with minute interest 
the turkey-red calico works, and the manufactory schools. You 


might have supposed from his talk when he returned, that Switzer- | 


land was a flat uninteresting country, couspicuous chiefly from its 
y eee and its educational establishments.— Blackwood for 
ly. 





PREECE’S ELECTRIC 


Tue object of this invention, 
by William H. Preece, of South- 
ampton, is so to simplify the 
system of telegraphing signals to 
pointsmen and others engaged 
upon or in the working of rail- 
ways, that the risk of mistakes in 
the reading of the si may be 
a ae, _To this . 
in of relying upon the 
defections of needles or aad 
arbi signals, rom 
pean te the regulation of 
trains, it is proposed to assimilate 
the signals of telegraphic instru- 
ments to the visible line signals 
used upon and familiar to all 
persons in the working of the 
railway. This is effected by 
adapting to telegraphic instru- 
ments a semaphore arm or disc or 
other indicator, as the case may 
be, which is operated by electro- 
magnetic power. 

ig. 1 shows in side elevation, 
and Fig. 2 in front view, the 
instrument for telegraphing to 
pointsmen signals, which are a 4 
counterpart of those used upon z 
the line for indicating whether it 


is blocked or open. A, A, is a 7 ] 
wooden stand, on which the sig- | il 
nalling instrument is fixed; B is 
a pair of metal standards screwed ™ ol | 

I 


down to a metal bed plate C, and 
coupled together at top by a 
cross bar. These standards B 
serve to carry the fulcrum pin of 
a compound rock lever D, D', to 
which is attached an armature E 
of soft iron. This armature E 
stands over the poles of the 
electro-magnet F, through the 
coils of which a current of elec- 
tricity is transmitted when it is 
desired to set the magnet in action 
and cause it to attract the arma- 
ture EE. The rear end D! of the 
rock lever is connected to a ver- 
tical rod G, which slides in guides 
in a hollow standard H, and is 
furnished at its upper end with - 
rack teeth H', These teeth gear 
into a pinion I attached to the 
axle of the semaphore arm K, 
which axle has its bearings in the 
ollow standard H. The end D 
ot the rock lever carries a pair 
of flat springs 1, 1, which havea 
tendency to stand out from the 
lever, and serve to ease the action 
of the instrument as the rock lever 
plays between twoadjustable stops, 
2, 3, the former of which is carried 
by a metallic standard L secured 
to the wooden stand, and the 
latter by a metallic pillar M also 
attached to the wooden stand. 
Both of these supports are there- 
fore insulated. ‘The rock lever is 
furnished with a bracket arm N 
for carrying an adjustable weight 
O, the object of which is to regulate the poise of the semaphore 
arm and its connections. The instrument when not in action 
will stand in the position shown at Fig 1, that is, the weight 
of the semaphore arm, together with the rod G, which is con- 
nected therewith through the gearing by depressing the end D! 
of the rock lever that carries the armature, will hold that armature, 
suspended above the magnet. When, however, acurrent of electri- 
city is thrown into the coils of the magnet, the armature will be 
attracted by the magnet and held in contact therewith so long as the 
current is maintained. This downward movement of the armature 
will raise the end D! of the rock lever, and with it the rack rod G, 
which through the pinion I will turn the axle of the semaphore arm 
in its bearings, and elevate the semaphore to the position shown at 
Fig. 3. As soon, however, as the current is broken the attraction of 
the magnet will cease and the armature E, being free, the sema- 
= arm will fall and all the parts will return to the position shown 
at Fig. 1. 
The manner in which it is proposed to adapt the invention to the 

requirements of railways will be best explained by reference to the 
diagram, Fig. 4, which represents two similar instruments with their 
batteries set at two distant points A and B, say, at opposite ends of 
a long tunnel, and connected with two bell or audible signal in- 
struments fitted with a visible signal, which signal indicates the state 
of the semaphore at the distant station. Let it now be supposed that it 
is the duty of the pointsman at the station A to operate the instrument 
at the station B, and that the pointsman at B has the operation of the 
instrument at A under his command, and that the audible signals 
are operated in the usual manner, and employed to attract the atten- 
tion of the pointsman and signify the approach of a train, the 
normal state of the semaphore instruments being as shown at 
Fig. 1, that is, indicating that the line is open. If now the line is 
clear and atrain is about to start from the station A towards the 
station B, the pointsman at A by means of the finger key P will sound 
the bell at the station B, signifying that the train has started. The 
pointsman at B will then by means of a switch key Q return A’s 
signal, and raise the semaphore of the instrumentat A. By this 
action metallic contact will be set up between the rock lever D and 
the pillar M of the semaphore instrument at station A, and a 
current of electricity will pass thence tothe bell signal at station B, 
giving an audible signal intimating that the semaphore at A is 
raised, ard indicate the same on the dial of the bell instrument. The 
construction of this audible and visible signal instrument being 
well known it will be unnecessary here to explain it. The sema- 
phore at A will continue elevated (thereby indicating danger) 
until the passing train has arrived at B; the pointsman at B 
will then restore the key Q to its former position, and thereby lower 
the semaphore of the instrument at station A, and return the index 
on the bell instrument at station B to its former position. Whena 
train is passing along the line inthe opposite direction the reverse 
of the above-described movements will take place, that is to say, the 
first signal will be given by the pointsman at station B, who will, 
by the depression of the key P', set the audible signal apparatus at 
station A in action, and the pointsman at A will, by means of the 
key Q', set the semaphore of the instrument B. 

The arrangement of the electrical connection for effecting these 
operations is as follows:—Referring first to the semaphore instru- 
ment A, an under side view of which is shown at Fig. 4, it will be 
seen that the metallic bed plate C is connected by a wire 4 with a 
terminal 5, the electro-magnet is connected by wires 6 to the termi- 
nals 7 and 8, the former of which is connected with the earth, and 
the latter by means of the line wire 9 with the switch key Q at the 
station B. The standard L, which carries the point 2, has metallic 
( connection through the wire 10 with the terminal 11, and the pillar 
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M, which carries the point 3, is similarly coupled by a wire 12 with 
the terminal 13. R is a battery at station A, connected by a wire 14 
with the terminal 13, and this tesminal is further connected by a 
wire 15 withthe key P. A second wire 13* from the key P passes 
to the terminal 5, and a third wire from the key passes to the line 
wire 16, which wire is connected with the corresponding key P! at the 
station B. From the terminal 11 a wire 17 passes to the audible signal 
apparatus of the station A, which apparatus is by means of a wire 
18 connected with the earth. The battery S at station A is con- 
nected by a wire 19 with the switch key Q! of that station, and a line 
wire 20 connects this key with the semaphore instrument at station 
B. The electric connections at the station B are a counterpart of 
those already described. 

It will now be understood that the pointsman at A, when sig- 
nalling to B that a train has started by the depression of the finger 
key P, causes a current of electricity to flow from the battery R 
through the wires 14 and 15 to the key P, thence by the line wire 
16 to the key P! at station B, then to the plate C of the semaphore 
instrument at the station, thence by the wire 4 leading from the ter- 
minal 5 up to the standards B, and along the rock lever D to the 
point 2, carried by the standard L, and from this standard by the 
wires 10 and 17 to the bell instrument at station B, when the current 
will find its way to earth by the wire 18. The pointsman at B 
having received this signal will work the switch key Q, thereby 
connecting the line wire 9 with the battery 8'. A current of elec- 
tricity will consequently flow from the battery S' by the wires 9 
and 6 to the electro-magnet of the semaphore instrument at A. 
While this current is maintained the electro-magnet will hold down 
the rock lever D, and bring it through its lower spring 1 into con- 
tact with the point 3 of the pillar M, thereby raising the semaphore 
signal of the instrument at A. But, besides this, the movement of 
the instrument completes the circuit for the current from the battery 
R, and allows it to pass instead of through the wire 15, as already 
explained, to the audible signal at the station B by the wire 12 to the 
pillar M, thence through the rock lever D and standard B to the bed 
plate C, and by the wires 4 and 13* to the key P, which is connected 

y the line wire 16, as before described, with the bell instrument, 
and an audible signal signifying that the semaphore at station A is set 
for “danger” is given. As the course of the currents for giving 
the signals requisite for indicating the passing of a train in the op- 

site direction is the inverse of that described, and may readily be 
ollowed by means of the diagram, Fig. 4, it will be unnecessary 
further to refer to these counterpart operations. 





PAassaGes OF THE CuNARD STEAMERS.—An official return has been 
laid before Parliament, in a tabular form, of the passage of the 
Cunard mail steamers to and from England, Ireland, and America, 
for 1859, 1860, and 1861, showing the hour of sailing from py 
arrival at Queenstown, departure from Queenstown, arrival at Hali- 
fax, Boston, and New York, the departures homeward, and arrival 
at Queenstown and Liverpool. The return covers several pages, 
but, like most of these documents, gives no average of voyages. We 
have been at some pains, therefore, to carry out the voyages of all 
the steamers, and to strike a general average. The mean average 
run to Boston, from Liverpool, for the three years, was 13 days 
15 hours 14 minutes. The homeward voyage from Boston to Liver- 
pool, calling at Halifax and Queenstown, was 11 days 13 hours. 
From Liverpool to New York, touching at Queenstown, the mean 
average voyage was 12 days 17 hours 13 minutes. Homewards frome 
New York to Liverpool, 11 days 4 hours 56 minutes. These averages 
for the three years 1859, 1860, and 1861, include detention at Queens- 
town to receive or land the mails.—Steam Shipping Journal. 








Aveusr 22, 1862. 


THE ENGINEER. 


109 





2 





WILSON’S HYDRAULIC PRESSES. 


FLG.2. 


Tus invention, by David Wil- 
son, of Colombo, Ceylon, has for 
its object improvements in hy- 
draulic presses. For these pur- 

when preparing seeds or 
atty and other su’ ces in order 
to express oil therefrom, where it 
is desirable first to form the sub- 
stances into cakes to be placed in 
a suitable press to have the oil 
expressed from them, such Da 
paratory process is performed in 
a press of the following construc- 
tion:—If circular cakes of the 
substance are to be made, then a 
long cylinder is employed, having 
a ram or piston capable of being 
moved by hydraulic or other 
power from the lower to the upper 
end thereof. The substances to 
be pressed are to be supplied in 
regulated quantities in the fol- 
lowing manner:—The cover or 
top of the press is to be moved out 
of the way, and the piston is to be 
near the top of the long cylinder 
of the press, there being a space 
between the top of the cylinder 
and the upper surface of the piston 
equal to that required for receiving 
the proper measure or quantity of 
seeds or fatty or other matters to 
form a cake. On the top of the 
piston is placed a circular plate 
and piece of basketwork, and over 
this a layer of woven fabric, 
then a quantity of crushed seed or 
other substance, from which oil is 
to be extracted, is to be supplied 
into the cylinder above the piston, 
80 as to come nearly level with 
the top of the cylinder; on to 
this a piece of woven fabric is to 
be placed, then a sheet of metal, 
and then a piece of basketwork 
and woven fabric. The piston is 
to be lowered a distance below the 
top of the cylinder, so as again to 
leave a space for another quantity 
of the crushed seed or other sub- 
stance, and so on till the cylinder 
of the press is full, when the cover 
or top of the cylinder is to be fixed 
in its place and the contents of the 
press,are to be subjected to mode- 
rate pressure so as to form the 
several layers of crushed seed or 
other substance into cakes, but not 
to express the oil therefrom. 

The cover or top of the press is 
then to be moved out of the way, 
andthe contents of the cylinder are 
to be progressively raised above 
the top. The cakes thus pro- 
duced are, as they come above the 
top of the cylinder, to be removed, 
and placed, together with the metal 
plates and woven fabric, into 
another press of the following 
construction, worked by hydraulic 
power. Two rams are used one 
within the other, and capable 
of being worked or actuated 
separately, the peculiarity con- 
sisting in constructing the upper 
parts of such hydraulic press 
without a perforated cylinder or 
trunk, and in place thereof a series 
of upright bars areemployed. It is 
preferred that the bead or other covering of the press should be 
fixed to the cylinder by means of five pillars set round a circle in a 
suitable manner to enable the head or upper plate of the press to 
resist the strain consequent on pressing the materials between the 
rams and the head or upper plate of the press. 

Fig. 1 shows a side elevation of a press, arranged and combined 
according to this part of the invention; Figs. 2, 3, 4, and 5, show 
some of the parts separately. A is the hydraulic cylinder ; Bis the 
larger ram, working in the cylinder A; within the ram B another 
ram C works in such manner that the ram B goes first when the 
press is started, as will be hereafter explained; D, D, are two plates, 
which keep the parts correctly in position between the top of the 
hydraulic cylinder A and the plate E, which is preferred to come level 
with the floor where the press is packed and unpacked; F is the top or 
cover of the press; this top or cover F of the press is connected to 
the hydraulic cylinder by the five pillars F!, F'.. The under side of 
the plate E is shown at Fig. 2, and the upper side thereof is shown 
at Fig. 3. Within the circle around which the pillars F', F', are 
fixed there are, by preference, five bars G, G, up as high as the 
floor, and three bars H, H, above that level, at equal distances 
apart around an inner circle, and it is between these bars that the 
matters or substances which are being pressed are retained. It 
is preferred that the larger part of this press or that which is below 
the plate E, should be below the floor of a building, and that only 
a few feet of the upper part of the press should rise above the 
floor; and it is also preferred that at the level of the floor there 
should be a plate or partition E, having an opening through it, of 
suitable diameter to admit of the passage of the cakes of the mate- 
rials to be pressed freely through such opening. In addition to the 
floor plate E above mentioned there are also one or more other 
partition plates D, D, interposed between the pillars and the upright 
bars, so as to retain the upright bars correctly in position. At the 
upper part of the press one of the three upright bars H is arranged 
to be removed, so as to leave a space sufficiently wide to admit of 
the cakes of material being introduced into the press through the 
space between the upright bars. For this purpose it is. preferred 
that one of the bars H should be arranged to slide up through a hole 
or passage in the top or cover of the press, whilst the lower end, 
when down, is received into a socket or hole in the upper surface of 
the plate E. 

In charging this press the piston or circular plate which is fixed 
or formed on the upper end of the inner or smaller ram, is brought 
up to the floor, and the cakes of the material about to be pressed 
are to be placed thereon, the piston being caused to descend as the 
pile of cakes is progressively increased, and when the piston has 
descended to its Jowest position the space in the press between its 
top plate or cover and the floor is to be filled up by continuing to pile 
the cakes in the press till that space is also filled. The upright bar H, 
which has been removed, is now to be replaced, and fixed securely ; 
then the larger ram having within it the smaller ram, is caused to 
rise, so that the pile of cakes of material from which oil is to be 
expressed will be progressively subjected to pressure. When com- 
pleted the pressure is to be relaxed, the upright bar is to be again 
removed, and the cakes of material above the floor are to be re- 
moved, The larger ram on arriving at the end of its stroke is 
stopped by proper stops; the inner or smaller ram is now to be 
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caused to ascend, which it will do when water is pumped into the 
cylinder, there being a passage through the lower end of the larger 
ram so as to admit the water from the outer cylinder of the press 
into the larger ram; by these means the pile of cakes will be pro- 
gressively raised above the floor plate of the press, and such cakes 
are to be removed from the press as they ascend. The whole of the 
pile of cakes having been removed, the press will then be in con- 
dition to be again used in the manner above described. 





France UNDER THE Seconp Eupme.—All France (says Blackwood) 
has taken to speculation—to commercial and financial gambling. 
Encouraged by the rare success which has attended so many joint- 
stock undertakings, every one, down to the ouvrier, embarks his spare 
coins in speculations which promise to yield him a high per centage. 
Formerly the retired shopkeeper invested his little capital in Govern- 
ment securities, and thought no more of anything but to re gd him- 
self as pleasantly and quietly as he could. The successful artisan 
or little farmer simply hoarded his tiny gains; and, although these 
gains were in each case infinitesimal, they swelled to an enormous 
sum in the aggregate, all of which was withdrawn from reproductive 
industry. The Imperial Government hasattacked this hoarding spirit 
on all sides, and most of all by the Government loans, where the 
minimum subscription was fixed so low as eight shillings. Toshow 
how thoroughly the French people have entered into the new 
system, we may state that, while the average of shares 
in England is £100, in France the average is only £20. 
So far as the masses are concerned it might seem that the French 
are now as much in advance of us as regards the accumulation and 
employment of capital, as we formerly were of them. But it must 
be remembered that our admirable banking system, which ramifies 
over the whole country, is a means of concentrating capital which 
France has not. And the only superiority which can be conceded 
to the masses in France, in this time of industrial excitement, is, 
that they take a more direct part in the game of speculation and in- 
vestment, showing thereby an immense increase of activity and self- 
reliance, though possibly not of prudence. The effect of all this is, 
that France now appears to be overflowing with capital. Credit 
establishments and joint-stock companies of all kinds have sprung 
into existence, for the support of which ample funds have been 
eagerly advanced. And not only this, but France has begun to take 
the lead in foreign loans and enterprise. Italian and Spanish loans, 
Spanish Credit Mobilier, Italian railways, Lombard, Venetian, 
South Austrian, Roman, Spanish, Swiss, all represent, in a great 
measure, French capital. Frenchmen have grown more daring, 
and more ready to encounter risks, for the chance of large profits, 
than Englishmen. And schemes which involve more than common 
risks look more and more towards Paris as the most likely place to 
possess the spirit of adventure necessary for them. This is but a 
novel form for venting the energy which has been diverted from 
other channels. The old channels in turn have been left dry ; and 
it may fairly be questioned whether France has not lost more in the 
one direction than she has gained in the other. If the materialistic 
spirit of the people was never before so active, if the industrial 
interest was never so prosperous, the political spirit is dead. 








DE NORMANDY’S TUBE FASTENINGS. 


Turse improvements, by A, R. L. M. de Normandy, of King’s- 
road, Clapham Park, consist in passing the extremity of the tubes 
through plain flat plates perforated with holes, somewhat larger 
than the tubes, in such a way that the two extremities of each 
tube may protrude a short distance through the perforated 
plates. A ring (or more if need be) of vulcanised india-rubber 
is then stretched round the ends of the tubes, which thus protrude 
beyond the perforated plates so as to grip them tightly, or else 
“gasket” smeared with red lead or some other material of an 
analogous nature is wound round the ends of the tubes, and a 
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pressing plate, that is to say, a flat plate perforated with holes, also 
somewhat larger than the tubes, and corresponding with those of 
the perforated plates first mentioned, is put over the vulcanised india 
rubber rings, gasket, or other material just alluded to, so that the 
vulcanised india-rubber rings, gasket, or other material round the 
tubes being thus situated between the two flat surfaces of the tube 
plates and pressing plates may, by bolting the plates together in 
the usual way, be tightly squeezed between them, and thus pre- 
vent any leakage round the extremities of the tubes, thus obviat- 
ing the necessity of using glands, collars, or “ferrules,” or of 
forcibly expanding the tubes in the tube plate as heretofore, so 
that when it is foun! necessary to replace one or more of the 
tubes it may be done simply by unbolting the two plates between 
which the tubes are grasped by the vulcanised india-rubber or 


gasket. 

In the illustration A, is the tube plate or plates perforated, that is 
to say, provided with the holes through which the tubes B, B, B, are 
to be admitted, and which are intended to be fixed thereto. These 


FIGL2. 





holes are made somewhat larger than the tubes, so that the latter 
may easily glide through the holes; B, B, B, tubes which are to be 
fixed to the tube plate or plates; C, C,C, holes which the tubes to 
be fixed are engaged; D,D,D, rings of vulcanised india-rubber 
round the tubes B, so as to grip them tightly, These rings may be 
replaced, according to circumstances, by gasket or other material or 
king of an analogous nature smeared with red lead or some ana- 
ovate adhesive material wound round the said tubes. E, E, E, E, 
ressing plates perforated, like the tube plates, with holes somewhat 
Coe than the tubes B, B, B, and corresponding with those of the 
tube plates A,A,A,A; F,F,F,F, bolts and screws uniting the 
tube plates A, A, A, A, and the pressing plates E, E, E, E, so that on 
screwing the bolts the soft material between the two plates is 
squeezed so tightly as to prevent any leakage. 
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THE COTTON MANUFACTURE. 


Iv a paper read in the latter part of the year 1859, before the Lon- 
don Statistical Society, Mr. Chadwick gave the following particulars 
of the employment and wages of the operatives in Lancashire factories. 

The workpeople employed in the various branches of cotton 
manufacture have been classified under the names by which they are 
known amongst their fellow-workpeople and their employers. 

In an ordinary cotton mill of moderate size the various opera- 
tions may be classified as follows:—1. Steam-engine, men, porters, 
&c. 2, Cotton mixing and blowing. 3. Carding and preparing. 4. 
Self-acting mule spinning. 5. Throstle spinning. 6. Spinning upon 
hand mules, 7. Power loom benapins ¢ 

Before referring to the wages paid to the workpeople in the various 
branches above named, it may be useful to state briefly the various 
— es which a bale of cotton undergoes ina Manchester cotton 
mill. 

The processes are as follow :— 

The Mixing and Blowing Room.—In this room the various bales of 
cotton are assorted, and layers from each alternately placed on one 
large heap, so that when used all will be of an equality in colour and 
length of fibre. The cotton is then taken to a machine called the 
“ willow,” or “opener.” This process loosens the fibre, and frees it 
from seed and dirt, and makes it ready for the “‘scutcher” and “ lap” 
machines. The scutcher and lap machines perform further processes 
of cleansing, and when the cotton is discharged by the latter it is in 
the form of a continuous fleece or lap, coiled upon a roller, and is 
then ready to be placed on the carding engine. 

Card Room.—In this room the carding engine still further cleanses 
the cotton, and arranges the fibres of the cotton in a longitudinal 
direction and delivers it ina “sliver,” which is not unlike a soft 
flat rope. The sliver is then taken to the “drawing frame,” the 
object of which is, by repeated “doublings” and “ drawings,” to produce 

rfect equality in the thickness of the sliver and the length of fibres. 

light slivers are joined together, elongated by the operation of 
fluted rollers, and drawn into one, thus producing what is technically 
known as a “doublirg of 8.” This operation is repeated twice in 
the drawing frame. ‘The slivers delivered by the second drawing 
frame each consist of 64 single slivers, and those delivered by the 
third drawing frame consist each of 512 single slivers. The sliver 
is next taken to the “slubbing frame,” and is there considerably 
reduced in thickness by attenuation, one yard being usually 
increased in length to six yards. During this process the sliver 
undergoes the first twisting operation, after which it is wound on a 
bobbin; it is then taken to an “intermediate frame,” or “ second 
slubber,” in which the slivers from two bobbins are drawn into one, 
thus repeating the slubbing operation of twisting and again dis- 
tending each double thread to six times its length. These processes 
have, consequently up to this stage, doubled or combined 1,024 
single slivers into one. ‘The product of the slubbing frame is next 
taken to the roving frame, where the doubling, drawing, and 
twisting operations are further continued; the roving which is 
delivered being a combination of 2,048 single slivers, and further 
attenuated so as to be suitable for the operation of spinning. 

Spinning Rooms.--These rooms consist of two departments, the 
mule rooms and the throstle room. Mule yarn is produced in the 
cop, and is the we/t or breadth part of cloth when woven. Throstle 
= is spun on bobbins, and afterwards wound, warped, sized, 

yeamed, and twisted. When used in weaving it is the warp or longi- 

tudinal part of the cloth. Mule yarn, with extra twist, is also often 
used for warps, and known as mule twist to distinguish it from water 
twist, the produce of the throstle frames. 

Doubling Rooms.—When mule yarns are intended for making lace 
thread, or for making mixed woollen and cotton fabrics, from 2 to 
80 threads are twisted together by the doubling frame—the produce 
being what is known as “ doubled yarn.” 

Weaving Room.—-The mule yarns (as weft) and the throstle yarns 
(as warp) are placed in the power loom, and woven into calico cloth. 

Warehouse.—The cloth is taken into the warehouse and examined 
by the cut-looker to detect any defects, and is then measured and 
folded in a plaiting machine, and afterwards pressed in bundles ready 
for the merchant’s warehouse for bleaching or for dyeing. The 
value of cotton yarns depends upon their fineness, which in the trade is 
technically called “counts;” and as the wages of the operative spinner 
are to a considerable extent regulated by the fineness or coarseness 
of the counts of yarn he spins, | have thought it desirable to give a 
brief description of the method of determining the “ counts” in the 
various kinds of spinning. 

A hank of yarn consists of 840 yards wound on a reel of 54in. (or 
1} yards) circumference, divided into seven leas of 120 yards each. 
The reel (1} yards round) has on its axis a worm which turns a 
wheel of eighty teeth, so that one revolution of the wheel indicates 
that 120 yards have been wound on the reel. By means of a pin 
in the worm wheel the guide for the ends is moved half an inch, 
until seven leas, of 120 yards each, are wound on the reel, thus 
forming a complete hank. If this *“ hank,” of 840 yards, weighed 
one pound, the “ yarn” would be “ ones,” if eight ounces it would 
be “twos,” and if two ounces it would be “ eights,” if one-fortieth 
of a pound it would be “ fortys,” and so on. Yarns of the No. 200’s 
being of such a degree of fineness that one hank of 840 yards 
weighs only ;4,th part of a pound; 200 of such hanks, containing 
168,000 yarns of thread, would, therefore, weigh only one pound. 

A bundle of yarn, either twist or weft, consists of ten pounds 
weight of yarn of any quality. 

The average wages of the workpeople in each of the above depart- 
ments are given in Tables C, D, I, and F. 

‘The following table exhibits the proportionate number of men, 
women, boys, and girls in a cotton mill employing 500 persons, and 
the average amount of the wages paid weekly to each class in 1859. 


Proportion and wages of adults and children in a cotton mill of 
500 workers. 











aa Renee A snot _ a ¥ ‘ 
Class of work. Men. | Women. | Boys. | Girls.| Total. 
ee ile - | | | } 
7 a ie 7 
1, Stokers, engineers, ode No. No. No. | No.| No. 
keepers, and warehouse-{| 49 ~ ae sas 
men, mechanics, and{| ~ " wi = 
porters 90 40 oon | 
2. Cotton mixing and blowing | 7 _ 1 —_ 8 
S Ge. ce ce ce ee | 7 36 4 pts 72 
4, Self-acting mule spinning | 24 | -- 10 1 35 
5. Throstle spinning, wind-) | « 
ing and warping : oo cod} = 0 12 i 60 
7. Power loom weavers.. 1. | 10 | 173 — | 02 | 275 
8. Beaming, twisting, and) j = 
Sizing «2 +. oe ier ey = i 3 1 | 2 i 
95 | 251 83 121 500 








Average of total wages of £a0)/£ 84) 8 8 £8.) £ 8. d. 
workers in all departments > 87 17 612711 10 / 1111 So 525754 
taken together .. .. . 


Average wagestoeach person | 018 6 @10 2) 0 7 0 5 0103} 











It will be seen that of the total number 19 per cent. are mem 
50:2 per cont. women, 6°6 per cent. boys, and 24-2 per cent. girls. 

The wages of nearly all classes of factory operatives appear to 
have increase 1 from 10 to 25 per cent. during the last twenty years. 
This is mainly owing to the improvements in the construction of 
the machinery and the increased speed at which it is now worked, 
and its consequently increased productive power. 

Mr. Henry Ashworth, of Bolton, has estimated that “ before 1842 
the operative spinner's wages for the production of 20 1b. of yarn, 
No. 70's, on_a pair of mules of 400 spindles each, was 4s. 7d. (or 
24d. per Ib.), and at this rate his net earnings amounted to about 
20s. per week; and that in 1859, with the improvements effected 
in the spinning mule, by which each machine carries 800 
spindles, the same workman, with a little extra assistance by 
piecers (boys), can earn 30s, 10d. per week .net, although the 








amount he receives in wages for 201b. of yarn is reduced from 
4s. 7d. to 3s. 114d., or 2°36 per lb.” 

The reduced cost upon the production of a week by the workin 
of apair of mules with 800 spindles each — of 400 ae 
amounts to £1 3s. 10d., which is shared in the 
viz. :—to the operative 10s, 10d., leaving 13s. for extra aid, the 
reduction of price to the consumer, and interest on additional 
capital, and profit to the master. 

r. Ashworth states that the average rate of wages of a spinner 
on a pair of unimproved mules of 400 spindles each, in producing 
No 70’s yarn, has been as follows :— 


(A.)—Spmners’ Average WaGes, 1842-59. 











Year. Per 20 Ib. i- wy “3 ih og Net. 

8. d. | s. d. s. d, s. d. 

1842.. oe oe 47 36 0 160 20 0 
1846.. «eo oe 411 38 0 16 0 220 
1850... oe 44 85 6 160 19 6 
1859.. oo of 61 | 410 16 0 250 














The same workman, with a pair of “ double deckers” with 1,600 
spindles, and more piecers now earns— - 
Nett. 
1850.. oo 83s. 11}d. .. 50, 10d. .... 295. .... 380s. 10d. 


The following were the numbers of persons, as per census returns 
in 1851, employed in the cotton, silk, and woollen manufactures in 
Lancashire. ‘The census returns before 1851 do not distinguish 
these classes. 

.)—Censvs, 1851.—Occupations. 

Cotton (all branches), males 154,000, females 157,000 .. Total 311,000 

Silk (upwards of one-half being female) .. .. .. «- » 11,397 

Woollen oe 00 ce se oe 0 08 0 oe 08 oe ” 7,144 





Total .. oo o 329,541 

Cotton factories ‘are generally very clean, well ventilated, and 
healthy.* The labour of the various persons consists mainly in 
watching and directing the operations ;of the various machines, 
the placing of the material in the machines, the “ tenting” or watch- 
ing the processes, the “ piecing” or tying of loose ends or threads, 
the stopping of the machinery to repair defects in the processes, and 
the removal of the finished products in the various stages of manu- 
facture. 

It cannot, therefore, be considered very laborious work for even 
women or children; and the amount of their earnings, and the 
comparatively agreeable nature of the occupations, present a constant 
temptation for girls and young women to enter the factory rather 
than engage in domestic service. 

Mr. Nassau, sen., in referring to the general construction, division 
of labour, and completeness of a cotton mill, says :— 

“A ship of the line, under full sail, has been called the noblest 
exhibition of human power; it is, perhaps, the most beautiful; 
but if dominion over matter, if the power of directing inanimate 
substances, at the same time to exert the most tremendous energy 
and to perform the most delicate operations, be the test, that domi- 
_— and power ars nowhere so strikingly shown as ina large cotton 

actory. 

Of the 2,046 cotton factories in England and Wales in 1856, no 
fewer than 1,480 were situated in Lancashire, and from the reports 
of the factory commissioners it appears that upon an examination of 
50,000 workpeople in the county of Lancaster, 83 per cent. of those 
engaged in the cotton and other manufacturing operations could 
read, but only 38 per cent. could write. 

Mr. Bazley, M.P., has calculated that the value of cotton manu- 
factures consumed in the United Kingdom and Ireland was equal 
in 1853 to 15s. 5d. per person, reckoning the population at 27,512,0u0. 
And that the value of cotton goods manufactured in Great Britain, 
and consumed in the various countries of the world to which British 
commerce has extended, is 1s. 2jd. per man, woman, and child on 
the estimated population of 878,000,000 of persons. 

Since the passing of the Ten Hours Factory Act, in June, 1847, 
various restrictions have been placed upon the employment of young 
persons in cotton mills, and the actual labour per week of all adult 
persons has been limited to 60 hours. Before the passing of the 
Factory Act the average labour per week was 69 hours. 

Notwithstanding these restrictions the cotton trade has increased 
in a most extraordinary manner since that time, which is no doubt 
mainly owing to the repeal of the corn laws in June, 1846, and to 
the “ speeding” of the machinery. 

The continually increasing demand for cotton goods by the ex- 
tension of commerce (as shown in the table 3 of imports and exports 
annexed), has been quite equal to the increased supply, hence the 
wages of all classes engaged in the trade have been maintained, and 
in many cases advanced to the extent before mentioned. 

The extraordinary increase in the amount of cotton goods ex- 
ported during the last two years to India, and the opening out of the 
markets to China, Japan, and other countries, afford a reasonable 
prospect of the present rate of wages in the cotton manufactures 
being permanently maintained. 

The valuable tables (see Appendix) of Mr. A. W. Fonblanque, of 
the Board of Trade, show that the imports of raw cotton into the 
United Kingdom increased from 646 million lb. in 1844 to 1,034 
million Ib. in 1858 ; whilst the value of the exports of cotton manu- 
factured goods and cotton twist and yarn increased from 26 millions 
sterling in 1844 to 43 millions sterling in 1858. 

Such an extension of one branch of trade in fourteen years may, 
I think, be pronounced unparalleled in the history of any country in 
the world. 

I have not attempted to obtain any accurate account of the number 
of new mills and works in Lancashire required for this vast in- 
crease of production, nor of the great numbers of persons who have 
been attracted to the cotton trades by the high rates of wages, and 
the regularity of the employment; but I feel assured that we may 
fairly estimate the number of persons in Lancashire directly engaged 
in the various branches of the cotton trade in 1859 at 400,000 
persons. 

The parliamentary return (D) in the appendix gives the total 
number of persons employed in cotton factories in 1856 in England 
and Wales at 341,170. This does not include the persons who are 
employed at their own homes, and since that time the number of 
new mills has been very considerable. It is stated that, at this time, 
there are twenty-eight new cotton mills in Blackburn and its neigh- 
bourhood now in course of erection. 

The amount paid for wages to these 400,000 persons in Lanea- 
shire at the present average rate of 10s. 34d. per week as per return 
before given, would amount to £205,833 per week, or £10,653,000 
per annum. 

The number of spindles and power looms now employed in cotton 
spinning and manufacturing in Lancashire may be estimated at 
28,000,000 spindles and 300,000 looms. 

It has been estimatedt that the cost of a spinning mill and all the 
requisite preparing machinery is from 23s. to 24s. per spindle, 
and of a weaving establishment £24 per loom; and that the value 
of the present mills and machinery is 18s. per spindle and £20 per 
loom. 

The capital now invested in Lancashire, in cotton mills and 
machinery, and working stock, may be estimated at 52 millions 
sterling, viz. :— 

28 million spindles at 18s,each.. .. «2 os «2 «+ £25,200,000 
360,000 looms at £20each .. .. oe oe of «+ of 7,200,000 
Estimated value of materials and stock of, manufac- 


tured goodsand of working capital... .. «. «+. 20,000,000 





- x £52,400,000 
* It is hoped that the census returns for 1861 will particularly specify the 
number of persons engaged in the various branches of the cotton trade, and 
also the rates of mortality as compared with other trades. 
+ Mr. Alderman Bogue’s Lectures at Blackburn. 





ollowing proportions, | 


The tables in the A; extracted from parliamen returns, 
| and fens ho tat elton ae “Encyclopedia Britansion” aril 
| afford further interesting information in relation to the extension of 
| the cotton manufacture. 

Although the cotton trade generally at this time is in a highly 
prosperous condition*, the large andconstant supply of the raw 
material being fully equal to the demands of the manufacturers, it 
frequently occurs that the price of cotton wool for long periods 
bears no relation to the selling price of yarn and cloth; and as it is 
neither possible nor desirable that the wages of the operatives 
(which are generally very regular and permanent) should fluctuate 
with the master’s profits, it sometimes occurs, and has done even 
within the last two years, that nearly every manufacturer in the 
cotton trade has been manufacturing and selling his goods for 
several months continuously at a certain loss on every pound of yarn 
and every yard ofcloth he has produced. 

From a return the prices ot cotton, yarn, and cloth were as 
follows :— 

Yarn, Power loom Cloth 
Raw Cotton. per lb, 40 in 66 Reeds. — 

. — rf d. d. s. d. 
ecember, 1857... Ott «a we Bw ws BD 
November, 1859 -.. 73,8) 2. ..118 2. 210 9 


(C.)—Average Return of Weekly Wages. 


































































































1839. 1849, 1859. 
Name of Trade. es|_ Ses! Sexi & 
SuelSslSueSelsu 38 
ed ee eid el 
2| g| Fl ale 
_ (L.) GEngRrat :— No.|s. d.| No.|s, d.| No.|s, d 
Steamengine tenter .. .. ss oe «+ | 69 [24 0) 60 [28 0} 60 |30 0 
ae St oo 66° 26 we at oe Me » ~ 0} vl : ” “{ 0 
y BF cc ce ce 0 O88 ce ve 8 0 2 210 
Warehou-e boys, 14to 18 years .. -. :. | > 1761 2 \76 3/80 
Warehousemen 21 years, and upwards .. vy [18 O} ,, (20 0) ,, |22 0 
Night watchmen .. .. «2 «2 oo eo » [16 0) ,, 16 0} ,, 18 0 
CII.) Carving DEPARTMENT :— | 
Scutcher (women and girls).. .. .. 69 | 7 0| 60 | 7 6 60 | 80 
Suigpes (young men) .. « «. «. e+ | 5, {11 0) ,, 12 0} 4, |14 0 
pn noe ly oe 00 00 08 08 08 oe - 13 ‘I oo 18 ’ ” 7 : 
Bi oe 08 08 88 28 ef ef 25 2 28 ¢ 
Card minders, 14 to 18 years (boys) .. .. = 60 af 6 6 me 70 
Drawing frame tenters (girls and women).. » |66 1/70 ,)80 
Bobbiu and fly tenters(women).. .. .. »oi76 ,/86 51/90 
(ILI.) Spinyine UPON SeLF-AcTING MULES :— 
Minders, Nos. o—a-- ss e+ «+ «# | 69 116 0} 60 |18 0] 60 |20 0 
> » CROP OR.. cc ce oe oe 18 0} ,, |I8 6 22 0 
Piceers (womenand youngmen).. .. .. a 80 «a 9 ¢ ya 100 
Overlookers .. «s oc 08 co cf oe » {20 0) ,, [22 OF ,, 1260 
[V.) THRosTLe SPINNING :— 
Spinners (girls 14 to 18 years) .. .. «- | 69] 4 0) 60/46) 60/50 
»» _ (women 18 years and upwards .. oitG wit@ alt? 
Overlookers .. se «2 ce cf os of y» [18 O} 5, (20 0] ,, 24 0 
Doffers to spinners (boys) .. .. «+ «+ ol tG a 56 4/60 
(V.) Rrevine :— | 
Throstle reelers(women) .. «2 «+ «+ 69 | 90 60/96) 60/96 
Cop reelers.. .. cc oc of «8 ce ve » | 86 5/90 5 |90 
Pin winders (girls) .. .. «2 ++ «+ «+ | 691) 5 6 60| 60| 60156 
Bobbin winders(women) .2 «. oe +e » | 90 | 96 190 
Warpers .. oc co co cf ce ce ov yy |22 0} 5 [22 0) ,, |23 0 
Drawers oo 00 08 06 08 ce cf ee Me 18 6} » > » (19 0 
Dressers oe 00 00 86 oe oe tee “ | y, (20 0) ,, [200 
Sisems .. «0 cc co ce oe cf co oe o» [23 | v9 |23 0} 4, [25 0 
Beamers .c «os ce oe oF of cf oe so [22 O} 55 [22 0) ,, [22 0 
(VI.) Dovsiine :— | | 
Doublers(women) .. «2 ss «+ «8 os 69 | 70 60'76 60190 
Doffers to doublers (girls) .. .. «2 «+ 40 | 4 6) 50 
Qverlooker.. - 50 co se ee oo oo | © lo 0) 3, (25 0} 5, [28 0 
Jobbers (young men) 4. «+ of «+ of vy |10 0) » 110 ,, [13 0 
(VII.) Gassine YARN :— ira 
Gassers (young women)... .. «+ s+ + | 60 | 8 6| 6O|96 
Singers by oil .. «2 «6 of of ++ o* | 69/80, 4) —| 5,)— 
(D.)—Hand Mule Spinning. 
1839, | 1849, 1859, 
| Net Net . 
| Earnings. | Earnings. Net Earnings. 
ae PA a an -_ 
Work. ; a aie al. rd g 
iSles|$les/5|/83\$3 
eisozislsa 4 Be | Sg 
ja |*2\2|*2la| 2/72 
| | &| na na 2 
Pao Goat ee 
Sprsnina UPON HAND MULES :— | s. d. | s. d. 8. d. s. d. 
Spinners, Nos, 40’s .. .. «- | 69 | 23.0 | 60] 210 | GO| 230, — 
gp OB oe oe oo | wp | 60| » | 10] » | 30) — 
»» 80's to 100's .. |, | 250 | o» | 210] ,, | 260; 3000 
”” 120s ,, 140s... | ,, | 400! ,, | 360/),,] — (490 
* 60's ,, 180s ... | y, | 420] ,, 1360], | — | 420 
so» =180’s ,, 220’s .. | 5 | 450)/ , | 400) ,, — | 450 
Piecers, 14tolS years .. «|, | 56) ,, 56\,, 60 60 
2 above lS ,, oo ee » | 80) » 86)\, 90 100 
(E.)—Powwr Loom Weaving.— Cotton Cloths, §c. 
~ ie 1839. 1349. | 1859 
Work. és «l al elel al al alg! al al g 
Zou Bl Bl Bl) |x Elo Fla 8 Zin E meivs 
z a] 3| 3P S| 3} 5) 5] 3) 3 
‘a sil eee SE ent Seas ee —- a 
Power Loom WEAVERS | | | 
(principally women):—|__ 8. d.'s. djs. d.} |. d.|s. d,|s. d.| _|s. d.}s. d./s. d. 
72 reed printers’ cloth |69 9 0! — 17 0/60} 9 0/13 0/16 060,10 015 0180 
40in, shirtings .. ox|” 9 0) — |17 U},,| 9 O}13 O16 O},, |10 ¥j16 a snd 0 
38in. domestics, 5' — |16 0|—|10 0} — |16 0—\10 0 — 116 0 
reed, 13 picks .. J | (10% — [16 9-10 ** | 
50)—)|5 





Bed ticks .. .. «|,,—|— \6u|12 0 — |60|12 0o| — | — 
Small wares... «2 cels|—|™ — 


Jacconetts .. «ss eels 














| 
Helpers (girls) .. «|| 50 | 5 0|,,|50 5 0},, 


| — (60)11 0 





(F.)—Power and Hand Looms.— Velvet, §c. 





| 1839. } 1849. 1859. 
Work. }—— — 


|Hours| Wages |Hours| Wages |Hours| Wages 
| ——— — 














Hanp Loom WEAVERS ‘= 
Fancy fabrics (working?| 7) | 4, ea - _ 
at their own houses) 5 70 | 16 0 70 |15 0 70 |16 0 


Pewrr Loom WEAVERS :— js. d. is @ s, d. 
Velvets 1. oe ve «| 59 112 0 | 59 |12 0 | 59 | O 
Velveteens «+ +s «+ | 9 12 a im Si a 14 
Fustians .. «. + oT as 12 0 yan 12 0 9 14 0 

| 


APPENDIX. 


(4.)—Declared Real Value of Cotton Manufactures Exported from 
the United Kingdom, 1844-58. 


BUND. cc. ce ce oe oe 00 06 00 0 co aD 
BSID cc ce cc co oe 06 00 ce co co 90,671,000 
ABBA 2 co co ce co 00 00 cs co, co Sj054,000 
SORE cc ce 00 60: 0 40 69 00 00, 00 Se 





* This was less than three years ago, when the cotton manufacture was 
indeed in a prosperous condition, to which the present furnishes a most 
painful contrast. 
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(3.)—Imports of Cotton Wool into the United Kingdom. 














Imported trom | 1806. | 1816. | 1926, | 1836. | 1846. | 1856. 
Bags. | Bags. | Bags. | Bags. | Bags. | Bags. 
From the United } | 194,000 | 166,000 | 395,0¢0 | 764,000] 982,000]1,758,000 
South America {| St, 123, | 55, | 148, | 84, | 121, 
Egypt.. .. | — ao ca 34, | 59, | 113, 
» Eastindies.. | 7, | 30, | 64, | 219, | 49, | 403, 
=" 261,000 | 369,000 | 582,000 |1,201,000|1,134,000] 2,467,000 























Nore.—The total number of Ibs. of raw cotton imported into the United 
Kingdom from various countries was as follows :— 
1844 646,111,000 Ibs. 1854 .. 


+s ee 887,333,000 Ibs. 
1849 .. «+ 755,469,000 ,, 1858 


. - 1,034,342,000 ,, 





(c.)—Consumption of Cotton Wool in the United Kingdom. 


























Of each kind in - | 
Sovcae 1906. | 1816. | 1826. | 1836. | 1846. 1856. 
Approx- | 
imate. 
Of American .. Bags| 120,000 | 200,000 | 356,000 | 747,000'1,280,000 1,657,000 
» Bragilian .. ,, 50, 82, 61, 130, 106, 145, 
gi es as = — | 50, 33, 69, | 127, 
>» East Indian ,, 7, 10, 25, 77, 118, 269, 
»» W. Indian, &c.,, 75, 34, 16, 22, 15, 13, 
Total bags for }| 959 990 | 336,000 | 511,000 |1,011,000 1,585,000 2,213,000 
each year 
Total per week | no an at 49. Fe: 
rotate i 4,846/ 6,478 | 9,825] 10,452, 90,498 42,569 





(0.)—Abstract Account of the Number of Factories for Spinning and 
Weaving Cotton in the United Kingdom in 1856, showing also the 
Number of Spindles and Power pon and of the Individuals 
(classified according to their Sexes and Ages) Employed in the same. 



























































~~ ~ oe | - 
| 53 ~ 3 is sz | Amount of Pt. be 
Division. | 25 23 228 moving power. | 13 years of age. 
53 Se | 552 | 
a” a” “ Steam. | Water. Male. | Female 
No. No. No. | Horses. Horses. No. | No. 
ye 4 2,046 | 25,818,576] 275,590 | 79,836) 6,551| 14,024 9,911 
| 
Scotland... 152 2,041,139) 21,624 7.641 2,330 339 | 374 
Ireland ..| 12 150,502] 1,633; 524) 250) — | - 
Total ..| 2,210 | 28,010,217] 298,847} 83,001| 9,131| 14,363 | 10,285 
- _ ————_ a —_ = = = — 
3 ge Se | Sst ‘S es | Total numbers employed. 
Division.| 2833 | 295% | S35 |—————_-+—_ 
ies - Es? | BS>¢ | | Male 
| wen Za" |242 Male, |Female.| and 
} a” 2 ‘ie Female. 
| No. No. | No. No. No. No. 
a) | 36,421 182,905 97,909 | 148,854 | 192,816 | 341,170 
Scotland..| 2,096 26,715 5,174 | 7,609| 27,080] 34,693: 
Ireland .. 424 2,122 799 | 1,293] 2192] 3,345 
Total ..) 38,941 | 211,742 | 103,882 | 157,186 | 222 027 | 870,213 
(8.)—Number of Power Looms, 1836-56. 
Fabric. 1836. 1850. 1856. 
No. No. No. 
ges Sl ae a ee ee ae 108,751 249,627 298,847 
as. os os eu és es 2,150 8,439 14,453 
EE Se. a5 00° Se 6. oe 2,969 32,167 38,956 
Silk oa’ te ae O8 dk ee 1,714 6,092 9,260 
WOE es Se ‘on: 40. 66 06 40 209 3,670 7,689 
Total | 115,793 | 301,445 | 369,205 


(¥.)—Number of Factories in the United Kingdom in 1838, 1850, and 
1856, exhibiting their Increase per cent. from 1838-1856. 


Per cent. 


Factorics in 4 
Increase 








Description. 
oe — _ from 
| 1838, 1850. 1856, 1838 to 1856. 
a a ! 
No. No. No. Per cent. 
Cotton factories .. 1,819 1,933 2,210 21°49 
Woollen .. ee 1,322 1,497 505 13°84 
Worsted «- .. 416 501 525 26 20 
Flax .. .2 se oe 392 333 417 6°37 
GE co ce cc oe 268 277 460 7164 
Totals .. .. 4,600 


| 5,117 2134 





Tue Royat Oak.—The works which have been for some time in 
progress at Chatham Dockyard for enlarging the’entrance to No. 3 
dock by the removal of the granite sill and the other projections, so 
as to allow of the armour-plated frigate Royal Oak, 51,being placed 
in that dock as soon as launched, were completed on Saturday. The 
sides of the dock at the entrance have been cut away to the extent of 
several feet, which will enable the armour-plated vessel to be floated 
into her place on the blocks with 17in. to spare on each side. Every 
exertion is now being used to have the Royal Oak ready for launching 
early in the month of September, to accomplish which there are as 
many as 60) mechanics—shipwrights and other hands—employed 
on her. As far as the shipwright department is concerned the frigate 
was ready for launching some time since, but it was decided that she 
should not be sent afloat until a portion of her armour plates had 
been affixed to her sides, to accomplish which the efforts of the 
hands employed about her have been directed. Two tiers of plates 
on her port and starboard sides have already been fixed, but the 
operation of plating her has, of necessity, proceeded but slowly, 
owing to the want of the requisite machinery for preparing the 
plates. Nearly the whole of this has, however, been now erected in 
the factory adjoining the building slip, and increased exertions will 
be used to complete, so far as can possibly be done, the fixing the 
broadside plates before the frigate is launched. The most com- 
plete precautions are adopted to ascertain that each plate is perfectly 
sound before it is placed on the ship’s side, to insure which the most 
rigid tests are resorted to, when the slightest flaw discovered in the 
iron results in its immediate rejection. The contract price at which 
the iron plates are supplied to the Admiralty is £35 perton,and asyeach 
plate weighs 4 tons the price of the armour plates used is £140 for each, 





exclusive of the cost of labour in planing, bending, drilling, and 
otherwise preparing them and affixing them to the exterior of the | 
=. On each side of No. 3 dock tramways have been laid down, 
and two of the large patent steam travelling cranes from Taylor's 
Britannia Works, Birkenhead, have already arrived at the dockyard 
to be used in hoisting the plates, to facilitate their being fastened to | 
the sides of the frigate as soon as she is docked. The Royal Oak is 
to be made ready for sea with all despatch, and already orders have | 
been received at Chatham that her crew will number 600 officers | 
and men—the same as a line-of-battleship. 


DIVING BOATS AND IRON-PLATED SHIPS. 
(From the United Service Magazine.) 

To the credit of military men who have had onal experience 
of warfare under even its mildest aspect, they have generally 
shown a desire to mitigate rather than increase its horrors, and 
while they would have remained content with such weapons as 
they had seen used with only too deadly effect, they have found 
themselves forced to adopt others more murderous, which civilians 
who never expected to have personal experience of their effective- 
ness, have busied themselves in inventing, without any other 
result than to render still more bloody what was already too much 
so, seeing that every weapon invented possessing increased powers 
of slaughter is certain to be used on both sides in wars between 

reat nations. It is no doubt this same feeling which has inspired 
the repugnance they entertain to availing themselves of the re- 
sources which chemistry offers as a means of destroying their 
opponents, such a mode of warfare being wholly devoid of heroism, 
and calculated to convert the members of a gallant profession into a 
band of legalised murderers. Not to enter here on the consideration 
whether it will not be found difficult, if not actually impossible, in 
the event of a war—between England and France, say—to induce 
men in either country to go to sea in iron coffins, with the certainty 
that if they do not send hundreds of their fellow creatures at once 
to a miserable death they themselves must perish in like manner, 
and the possibility, or rather the probability, that this destruction 
would be mutual, it will be well to consider before millions of money 
have been expended in the building of these iron vessels whether, 
after all, some simple means may not be devised which will multiply 
the presumed advantages possessed by them, such, for instance, as 
the revival of an old invention in its integrity, or with some modi- 
fications. 

Already it has been shown that the sides of the strongest vessel it 
is possible to construct are incapable of resisting a shot fired under 
certain conditions, and it is asserted that the hole made in the side 
of an iron vessel under such circumstances is so large that it must 
filland go to the bottom, it being impossible to stop such a leak. 
This impossibility remains to be proved, and it is only reasonable 
to suppose that these vessels will not be sent to sea without some 
kind of iron shield lined with india-rubber or some other substance 
which would be temporarily effective in keeping out the water, and 


| it would be even less difficult to apply such a shield on the inside 


and keep it in its place by means of pressure, hydraulic or other, 
But it is not in this way that it is expected these newly invented 
vessels will be fought; the slaughter, under such circumstances, 
would be too moderate to satisfy the destructive propensities of the 
age, which appears to regard no invention of the kind with favour 
that does not combine in itself a large amount of destructive force 
with apparent impregnability. Among the suggestions which have 
been published for attacking iron vessels with effect, is one which 
proposes to employ a burning composition, something like the 
ancient Greek fire, to. be projected on board. This might be 
effectual, just as boarding might be, but there would be great 
difficulty in performing either operation while the vessel was in 
motion. Of course the most desperate attempts would be made to 
board whenever one of these iron vessels ran into a line-of-battle 
ship, and it is not unlikely that these efforts might be successful, 
though the unfortunate wooden vessel would go to the bottom of 
the sea with the greater portion of ber crew. As regards mere 
resistance, there is nothing more likely to prevent an iron vessel 
from coming to close quarters with a wooden one than the know- 
ledge that an inextinguishable mass of fire would be poured on 
her deck, and that whatever might be the fate of her antagonist she 
herself would probably be burnt to her skin. The use of sucha 
weapon we know to have been deemed barbarous, and to have been 
abandoned by mutual consent among civilised nations, Louis XV. 
of France having even paid a young man, who had invented or 
discovered the composition of a similar substance, a pension to 
keep it a secret (after having satisfied himself that it was as effective 
as was represented) in order that mankind might not suffer by its 
use in warfare. But we, having got rid of such scruples, there 
would now be no objection to its use on humanitarian grounds. The 
nature of the Greek fire might readily be discovered by a chemist 
with the aid of the accounts given of it by Pliny, Procopius, 
Biringuecio, Anna Comnena, and sundry other writers, and even 
the best method of projecting it into a Merrimac or a Monitor 
might be learnt by consulting the Tactics of the Emperor Leo, 
where he describes how the Greeks employed large copper tubes 
fitted in the prows of the vessels they termed deuuours. ‘The mere 
appearance of this composition flying in a large mass through the 
air would almost suffice to demoralise the crew of any vessel.* 

So much for the means of defence against iron vessels, which is 
only a secondary consideration, the effectual neutralisation of their 
terrific powers lying in the discovery of a safe mode of attacking 
them. It will be obvious that their most vulnerable parts will be 
their bottoms, and if any safe means can be devised for getting at 
this part they may be blown up or sunk with the greatest facility. 

In the days of James I., one Cornelius Drebell paid him a visit at 
his court. ‘This individual, who was stigmatised as a charlatan by 
some, among sundry other wonderful things, invented a boat which 
was capable of being rowed under water. 

Mention of it is made by Boyle in a letter to Lord Dungarvan on 
the spring of air, in which, speaking of Drebell, he says, ‘It is 
affirmed by more than a few credible persons that he contrived, 
for the late learned King James, a vessel to go under water, of 
which trial was made in the Thames with admired success, the 
vessel carrying twelve rowers besides passengers, one of whom is 
yet alive, and related it to an excellent mathematician that informed 
ine of it.” After describing Drebell’s ideas with respect to the 
nature of the atmosphere, he continues, “ Besides the mechanical 
contrivance of his vessel he had a chemical liquor which he ac- 
counted the chief secret of his submarine navigation. For when, 
from time to time, he perceived that the finer and purer part of the 
air was consumed or overclogged by the respiration and steams of 
those that went in his ship, he would by unstopping a vessel full of 
this liquor, speedily restore to the troubled air such a proportion 
of vital parts as would make it again, for a good while, fit for 
respiration, whether by dissipating or oy the grosser 
exhalations, or by some other intelligible way, I must not now stay 
to examine, contenting myself to add, that Covter had the oppor- 
tunity to do some service to those of his relations that were most 
intimate with him, and having made it my business to learn what 
this strange liquor might be, they constantly affirmed that Drebell 
would never disclose the liquor unto any, nor so much as tell the 
matter whereof he had made it to above more than one person, who 
himself assured me what it was.” Strangely enough Boyle omits to 
describe the nature of the liquid. 

The next attempt to construct a vessel of this kind was made in 

774 by a man named Day, of Yarmouth, who was successful in two 
descents, and made a third from which he never returned. His first 
descent was made in a market boat which he adapted for the pur- 
pose, and in which he lay under water for twenty-four hours, after- 
wards ascending to the surface without assistance. This experi- 
ment having been successful, he wrote to a Mr. Blake, whose 
character as a sporting man he learnt from the “Sporting Calendar,” 
the letter which follows :—* Sir,—I have found ont an affair by 
means of which many thousands may be won. It is of a para- 
doxical nature, but can be performed with ease; therefore, sir, if you 
choose to be informed of it, and give me one hundred pounds of 
every thousand you shall win by it, 1 will very readily wait upon 
you and inform you of it. I am myself but a poor mechanic, and 
not able to make anything by it without your assistance —Yours,&c., 
J. Day.” Aninterview ensued in London, a model was constructed 





* The description given by the Sieur de Joinville, who accompanied 
Louis IX. in his crusade to the Holy Land, is, “‘ La maniére du feu Grégois 
estoit telle, qu’il venvit bien devant aussy gros que ung tonneau, et de 
longueur, la queue en duroit bien comme d’une demye came de quatre 
pans. II faisoit tel bruit 4 venir, qu'il sembloit que ce fust fouldre qui 
cheust du ciel, et me sembloit d’un grant dragon yollant par I’air.” 





Mr. Blake to several — who 
aoeeees the design, and Day was then sent back to Yarmouth with 
the funds requisite for ng out his idea. When the vessel was 
completed, Mr. Blake was present when Day made his trial descent 
with his new vessel in Catwater, at the bottom of which he lay for 
twelve hours. On the day fixed for the great trial she was towed to 
a spot where the depth of the water was twenty-two fathoms, her 
inventor shut himself in her, let in the water, and disappeared. The 
twelve hours having elapsed, and there being no signs of his re- 
appearance, Mr. Blake applied to the captain of the Orpheus frigate, 
and also to Lord Sandwich for assistance ; but all was ineffectual, 
neither Day nor his vessel were ever again seen mortal eye. 
There is no description extant of the mode in which this vessel was 
constructed ; the only information on this point is, that it had a false 
bottom which held a quantity of ballast that could be detached 
when the person inside desired to return to the surface. 

Accounts of experiments with new inventions cannot ‘always be 
relied upon, because the writer is frequently ignorant of the subject, 
and can only give a narrative of what he sees with such additional 
information as the inventor chooses to give him, who is not at all 
likely to call attention to the weak points of his invention; but in 
the case of Day, we think the facts stated may be relied upon, 
because on account of the tragical termination of the experiment; a 

ood deal of discussion arose, in which Mr. Blake’s conduct was re- 
oni to in a manner which compelled him to have a statement of 
the whole affair drawn up and published. Now ina matter of this 
kind one successful trial may be set against any number of failures, 
since it proves the thing is possible under certain conditions, and the 
possibility having been demonstrated it only remains to ascertain 
precisely what those conditions are. 

It is likely that men who call themselves practical may be more 
readily induced to believe that a submarine boat may be constructed 
capable of destroying any vessel whether of iron or wood if we remind 
them that Fulton made experiments with a boat of this kind, who 
may have conceived the idea from Drebell’s and Day's invention as 
he did that of the steamboat from the experiments made by the un- 
lucky Jouffroy. This American, who in 1803, when Napoleon was 
with the camp at Boulogne, wrote to him offering his invention of 
the steamboat as a certain means of transporting troops to any part 
of the English coast without regard to the direction of the wind, an 
offer which that potentate was disposed to accept, but which, too 
diffident of his own judgment in so novel a matter, he referred to 
the Academie des Sciences, by whom it was pooh-poohed, had in 
the previous year publicly conducted experiments with a diving boat 
at Havre and Brest. Fulton himself has given a description of his 
boat in a work published after his return to America; but as we can- 
not refer to that work just now, we are unable to say whether he 
ever put his invention to the test in that country. His first 
experiment was made with a boat of his construction in a French 
port. In this he remained under water one hour with three com- 
panions, without any communication with the surface, and caused it 
to move through the water at the rate of a mile and a half an hour. 
This was slow travelling, but the rate of progression could be easily 
increased by the addition of paddlewheels to the boat worked by a 
a handle on the inside. Having succeeded in this experiment, he 
proceeded to construct a similar vessel of larger size. This was 
made to sail like an ordinary boat on the surface of the sea as long 
as was desired, and when the moment came for descending beneath 
the surface the mast and sails were struck, the boat went slowly down, 
and was moved in the required direction without giving any indica- 
tion to those who had watched its submersion as to what that 
direction might be. ‘This second vessel was intended to be large 
enough to carry eight men with provisions sufficient for twenty 
days’ consumption. 

We might have gone more into details, but inasmuch as they 
would occur to the mind of any person of ordinary intelligence wh 
gave the subject a serious consideration, we do not consider o 
necessary to occupy space in enumerating them, our object bein 
rather to call attention to the subject on account of its importance, 
than to describe how such a boat might be constructed. There 
would, in fact, be few mechanical obstacles to be overcome in 
building a boat which would float on the surface of the water, 
capable of being rowed or sailed, of being sunk below it to a depth 
which could be regulated with the greatest nicety by the admission 
of water to a compartment provided for that purpose, and its ascent 
by the liberation of leaden weights of equal value ; the real difficulty 
to be overcome would be the supply of sufficient air for the three 
men required to work it, for it would hardly be advisable to send a 
smaller number. ‘The chemical knowledge of the present day would 
render this obstacle less formidable than would have been the case 
forty years ago. There are substances which are greedy of 
carbonic acid, and would absorb it from the air in the cabin where 
the men were seated, and a limited quantity of oxygen and nitrogen 
might be generated there in the proportions to form atmospheric 
air, which would economise that condensed in a chamber forming 
part of the boat. 

Such a boat as this, capable of being moved in any direction and 
at a moderate speed, the deviation of which from the horizontal 
could be ascertained with great exactness by means of a spirit-level, 
its direction by means of a compass, and the depth to which it was 
submerged ascertained with equal facility by a very simple arrange- 
ment, would be sufficient to annihilate a whole flect of Warriors in 
succession. The explosive force of a chemieal composition being 
the same beneath the water whether enclosed in an iron case or in 
one made of india-rubber, there would be no difficulty in construct- 
ing one of the latter substance of any size which would float in 
water when filled with the composition. Suppose one of these diving 
boats furnished with a compass and an accurate plan of the vessel 
it was to destroy, it would only have to tow one or more of these 
cases beneath her and attach itto her bottom, which could be 
accomplished with almost the same facility whether that bottom 
were iron or wood, row away from her to a safe distance, and then 
by the mere fracture of a glass tube or the turning of a cock so as to 
admit the water into the tube, explode the composition, Contact 
between the bottom of the ship and the case being insured by the 
specific gravity of the latter being less than the water surrounding 
it, the full force of the explosion would be felt by the vessel, and the 
inevitable result would be to teara large hole, or turn her over on 
her side. In the event of its being a very strong vessel built of 
iron throughout, it is not unlikely that both results would follow. 
Of course in the case of a vessel lying at anchor, mechanical 
means might be employed to sink her which would be equally 
effectual. 


which was submitted 4 








Curious Mreror.—Among the curiosities exhibited at the last Paris 
Exposition, was a huge concave mirror, the instrument of a startling 
species of optical magic. On standing close to the mirror, and look- 
ing into it, it presents nothing but a magnficently monstrous 
dissection of your own physiognomy. On retiring a little, say a 
couple of feet, it gives your own face and figure in true proportion, 
but reversed, the head downwards. Most of the spectators, ignorant 
of anything else, observe these two effects, and pass on. But retire 
still farther. Standing at the distance of five or six feet from the 
mirror, and behold, you see yourself nota reflection—it does notstrike 
you as a reflection—but your veritable self, standing in the middle 
part between you and the mirror. The effect is appalling, from the 
idea it suggests of something supernatural ; so startling in fact that 
men of the strongest nerves will shrink involuntarily at the first 
view. If you raise your cane to thrust at your other self, you will 
see it pass clean through the body and appear on the other side, the 
figure thrusting at you the same instant. The artist who first suc- 
ceeded in fashioning a mirror of this description brought it to one 
of the French kings—if we recollect aright it was Louis XV.— 
placed his Majesty on the right spot, and bade him draw his sword 
and thrust at the figure he saw. The king did so; but seeing the 
point of a sword directed at his own breast, threw down his weapon 
andranaway. The practical joke cost the inventor the king's pa- 
tronage and favour, his Majesty being afterwards so ashamed of his 
own cowardice, that he could never again look at the mirvor or its 
owner, 
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Tus invention, ‘by Thomas Scott, of Nelson-square, Borough, 
consists of arrangements of combined or high and low pressure 
cylinder engines. Fig. 1 is an end elevation; Fig. 2 is a side 
elevation, and Fig. 3 isa plan. A is the small or high-pressure 
cylinder; Bis the large or low-pressure cylinder; C is the slide 
jacket common to both cylinders; D is the steam pipe; E is the 
exhaust passage; F is the condenser; G is the connecting rod of 
small or high-pressure cylinder; H is the beam or lever; I I, are 
the connecting rods or links; K is the main connecting rod; L, L, 
are the piston rods of large cylinders; M is the piston rod guide of 
small cylinders; N is the framing for crank shaft and vibrating 
beam; O is the stay to small cylinders; P is the cross head 
for piston rods. Fig. 4 is a section of the slide valve. The 
action is as follows:—On steam being admitted into the slide jacket 
C, and the slide valve being in the position to admit the steam 

ehind the piston of small or upper cylinder A, the piston impelling 
with it the beam or lever H, in the direction indicated by the arrow, 
thereby causes the piston of the lower cylinder to move in the oppo- 
site direction, as indicated by the arrow 8, at the same time the 
main connecting rod K communicating motion to the crank shaft; 
when the piston of the upper cylinder A has reached the termina- 
tion of its stroke, the exhaust port is opened and the steam that 
actuated the motion of the piston A, is now allowed to expand into 
the lower cylinder B, and the pressure upon its piston causes it to 
move in the direction of the arrow 7, fresh steam at the same time 
entering the upper cylinder A, and urging the piston back again to- 
wards the arrow 8S. When the piston of the cylinder B reaches the 
termination of its stroke at the arrow r, the exhaust vatve opens and 
allows thesteam to escape into the condenser, at the same time thesteam 
that was urging the piston A, is allowed to get on the other side of 
the piston of the cylinder B, and fresh steam is admitted to reverse 
the motion of the piston in cylinder: thus the effect both of the high- 
pressure steam in cylinder A, and the low pressure expanding steam 
in cylinder B, is made to give motion through the medium of the 
lever H, and through the connecting rod to the crank shaft, the pis- 
tons of the respective cylinders moving at the same time in opposite 
directions. An advantage gained by this arrangement is that the 
steam passages between the high and low pressure cylinders are 
made very short as compared with those of high and low pressure 
engines constructed in the usual manner, for in them the pistons 
move in the same direction, and consequently the steam from one 
end of the high-pressure cylinder has to be conveyed to the opposite 
end of the low pressure cylinder ; for example, in vertical engines the 
steam acting on the top of the high-pressure piston has to be con- 
veyed to the bottom of the low-pressure cylinder to act underneath 
its piston, long passages being thus required which involve great 
loss of useful effect, by the condensation of the steam and otherwise. 








Copper AND Its MAnuracture.— The Stephenson Metal Tube 
and Copper Roller Company, of Birmingham, exhibit in Class 
VIII., No. 1994 (eastern annexe), remarkable and _ strikingly 
interesting examples of the productions of their works, for which 
they have been awarded a prize medal. The varied specimens 
shown by this company are of that character which must convince 
any person possessing a knowledge of this branch of manufacture 
that they are the result of great mechanical skill, and a careful 
application of chemical knowledge to the metallurgical operations 
carried on at their establishment. Amongst the various articles 
exhibited we will first notice the seamless copper cylinders: some 
of these are 164in. diameter, but may be made 3ft. diameter, or even 
larger, by the same process. ‘They are suitable for calico printing, 
embossing rollers and cylinders ie paper machines; also a great 
variety of intermediate sizes, down to what would appear to a 
casual observer a thin copper wire, but which, in reality, is a 
seamless copper tube, scarcely the one-sixteenth of an inch diameter : 
this is exhibited as one out of many illustrations of the remarkable 
ductility of the phosphorised copper from which the tubes and 
cylinders are manufactured It has hitherto been considered by 
chemists that phosphorus renders copper brittle; but here, when 
combined with the metal according to the patented process of the 
Messrs. Parkes, the result proves that it makes the copper stronger, 
also much more ductile and malleable than the ordinary copper of 
commerce. This is a most important feature when the metal is 
used for the fabrication of printing cylinders, tubes, wire, and sheet 
metal, especially when required for bending, twisting, or hammering, 
as in the case of locomotive feed-pipes, fire-box plates, tubes for 
hydraulic purposes, condensing worms for distillers’ use, telegraph 
wire, or sheets for reducing into copper foil. This is proved un- 


on by the examples shown. One specimen, a piece of tube 
compressed endways under a steam hammer until perfectly flat, 


evinces no sign of fracture. Another illustration we find in the 
piece of an ingot of phosphorised copper, forged red hot, and then 
partially cut round, which sustained, when cold, 140 blows from an 








18 1b. sledge hammer without breaking. A third, which is part of 
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an ingot of well refined 
copper taken from the 
same charge as the ingot 
just referred to, within 
half a minute of each 
other, but which was not 
phosphorised, broke, 
when cold, with five 
blows from the same 
hammer. It is scarcely 
possible to give more 
convincing proofs of the 
great increase of strength 
imparted to the copper 
by the phosphorising pro- 
cess than those we have 
alluded to. Calico print- 
ers will, doubtless, be 
much interested with the 
patent compound printing 
cylinder of seamless cop- 
per drawn over an iron 
body, the bearings of 
which are lined with 
copper. It will perform 
an equal amount of work, 
may be usedin precisely 
the same manner, and 
costs scarcely half as 
much as the ordinary 
solid copper roller. 
rollers for embossing, calendering, or printing purposes, it may be 
attained by the use of the patented brass rollers, also exhibited by this 
company, the characteristic feature of which is that the metal of which 
they are composed is rendered perfectly homogeneous throughout, 
and from the density and great strength of the alloy it will bear 
without injury a much greater pressure in the embossing and 


In tubes for surface condensing some beautiful specimens are 
shown of seamless copper and brass: and one recently patented 
for this purpose (which is also applicable for distillers). It consists 


of a seamless tube of copper or brass, electroplated, and as it is | 


scarcely affected by the corrosive action of saline vapours, such as 
tubes are exposed to, which in some cases rapidly destroys other 
kinds of tubes, it possesses great advantages, and is, we are in- 
formed, highly approved of by engineers. Another most interesting 
portion of this company’s contribution relates to the production of 
seamless aluminium tubes, which are applicable to a variety of 
purposes, such as telescopes and for jewellers’ use.—Mining Journal. 

lkon Saippurtpina at Hartieroon.—In 1853 Messrs. Pile, 
Spence, and Co, began their shipbuilding yard here, and this firm 
now deserves special mention, not only because of the extensive 
character of their works, but also, and as a consequence, their great 
influence on the prosperity of West Hartlepool. Mr. Pile is the gentle- 
man who, some years prior to 1853, so successfully competed with 
his clipper ships (built at Sunderland) with the transatlantic craft. 
When it was demonstrated that iron ships could float and sail with 
wooden ones, Mr. Pile was among the first who entered upon the 
construction of iron vessels; and since he located himself in West 
Hartlepool, as the head of this firm,few but iron vessels have been 
launched from their stocks. The Dock Company gave this firm all 
the facilities in its power, constructing them a graving dock 320ft. in 
length, and I believe the published statement is correct that it is 
“the largest shipbuilding yard out of Liverpool.” For six or seven 
years past, as they do now, the firm have employed 1,500 hands in 
iron shipbuilding, and in repairing both wood and iron ships; and 
they pay £1,000 per week in wages. ‘They have launched 6,300 
tons since the 12th January last, and three ships are now on the 
stocks and will be launched this year, giving a total new tonnage of 
8,500 for 1862. The extent of the place may be imagined when your 
readers are informed that within the yard there are nine, and outside 
the yard three acres of land, all occupied by the works here going on. 
The railways run all through the works; and in repairing vessels 
the material is launched from them right on board the vessel under 
repair; so that, to use the words of Mr. Pile, ‘ you might step out of 
the cabin into a railway carriage and go direct to London.” Mr. 
Pile, whois an excellent specimen of John Bull, without ostenta- 
tion or reservation, tells me that he has orders sufficient on hand 
“to keep the mill going” for many months to come, and that the 
prospect for iron shipbuilding is as good as need be.—Special corre- 
spondence of the Newcastle Chronicle. 

Lambeth Bripge.—One of the saddles, at the top of one of the 
towers of the new Lambeth suspension bridge, has broken, and the 
cable has dropped, in consequence, through several inches on that 
side. Raising the cable and replacing the saddle will be a work of time. 
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Tue Origin or Hackney Coacnes.—Public carriages were first 
introduced into Paris exactly two centuries ago. One morning in 
the year 1662, shortly after Colbert came into power, the Duke de 
Roannes called on the new minister, and requested an interview on a 
matter of great interest. Though busily engaged at the time, Colbert 
was too prudent to refuse such an application from a kinsman of 


rare : | Mademoiselle dela Valliere, then in the height of royal favour 
srinting processes than o: ary brass ars, therefore lasts longer. | 7. . wer Re 5 ’ e 
I 6 moos ordinary brass rollers, therefore lasts omy | The duke was accordingly admitted. 


| what he could do to serve him, and was extremely surprised when 


Colbert courteously demanded 


the duke replied, “ It is in your power to assure me permanent good 
fortune.” As the duke was well known to be a desperate gamester. 
Colbert fancied that he was come to ask for some kind of talisman 
or amulet, but the duke explained that he merely wanted a privilege 
for establishing a kind of public carriage which had been suggested 
to him (the duke) by Blaise Pascal. Colbertremarked that the name of 
the inventor would be very likely to deter the King from signing any 
privilege of the kind, as Pascal was on very bad term with Pere La 
Chaise, his Majesty’s confessor. The duke said he was well aware 
of the fact, and that he intended to keep the name of the inventor 
secret, and had only mentioned it tc his Excellency because he 
knew that men of genius always understood each other. Flattered 
by this compliment, Colbert promised to recommend the matter to 
the King, and a few days later a royal ordinance was signed grant- 
ing to the Duke de Roannes and other noblemen, his partners, the 
privilege of running public caléches in the capital and its environs, 
to carry passengers at five sous each, on condition that neither 
artisans nor serving men should be allowed to ride in them. The 
carriages were started, but were little patronised for some months, and 
the undertaking was well nigh proving a total failure, when a mere 
accident assured its success. In the beginning of September that 
year there was a great fétein theforestof St.Germain. The Kingand 
Queen were there, walking about among the crowd, when it suddenly 
began to rain heavily. The King, seeing one of the new public caléches 
plying for passengers, made the Queen and all her ladies enter it, and, 
as it was then quite full, he mounted the box, and himself taking 
the reins, drove to the palace. The new carriages now became quite 
the rage ; the fare was raised to six sous, and the proprietors cleared 
a million of francs before the next September. This success con- 
tinued for five years and would have lasted longer, if Madame de 
Montespan had not obtained for one of her protégés an authorisation 
to establish a lighter kind of carriages called francines, carrying 
a smaller number of persons. These new carriages soon 
eclipsed the heavy. lumbering caléches, but, before that hap- 
pened, the Duke de Roannes had sold his privilege to a private 
speculator, who found it necessary to reduce the size of his carriages 
by one-half, and moved the seat of his enterprise to an hotel in the 
Rue St. Antoine, whence hackney coaches derived the name by 
which they are still known. The new proprietor, however, did not 
succeed so well as the duke. Indeed, the undertaking was anything 
but profitable till the reign of Louis XV., when it came into the 
hands of a coach-painter named Martin, who turned it to good 
account. This latter invented a new varnish (ever since known as 


the Vernis Martin) to imitate Chinese lacquer, which proved so 
excellent that it was used not only for carriages, but also for furni- 
ture and even boxes, which are still highly valued. 
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TO CORRESPONDENTS. 
*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 


E. W. Y.—We will lish your note in our next. 

T. W.— We ausrtbed thochoclong drill in vol. i, p. 280. 

R. D.—Good cast iron, if roasted at a high heat for some hours in rich 
powdered iron ore, becomes semi-malleable by virtue of the oxide in the ore 

bining with and 1 ing a large part of the carbon in the iron. This 
is the substance of the process as practised. We are unable to give the exact 
details, but the process is not patented. 

Hector.—Your brackets would, if originally parallel, remain so, whatever 
the expansion of the boiler, excepting (were the expansion enormous) 
a slight distortion, owing to the partial flattening of the curved feet 
through which the brackets were rivetted to the boiler. This, of course, is 
supposing that the outer ends of the brackets are not fastened together or pre- 
vented from separating as the boiler expands. 

AuPpHa.—Clark's *“ Railway Machinery,” Blackie and Sons, Glasgow, pub- 
lishers, is a “‘first-rate work” on locomotives, at a price of about £4 10s., 
or thereabouts. Unless you wish merely to learn the general arrangement 
of the locomotive, there is no other Look of the kind which would be of any 
great practical use to you. As for mathematics, get Mr. Weale’s rudi- 
mentary treatises if you are a beginner. 

InquirKR.—A locomotive is reversed by causing the valve to be moved by an 
eccentric, the full part of which is placed (on the axle) nearly opposite that 
of the forward eccentric. The eccentric rods of the two eccentrics are con- 
nected together at their outer ends by a curved link, the two ends of which 
move respectively in accordance with the eccentrics to which they are con- 
nected. According as the link is raised or lowered upon a block, either 
on or acting upon the valve spindle, the latter will partake of the motion 
of either the front or back eccentric. 








CAPTAIN NORTON’S FIRE-BRAND. 
(To the Bditor of The Engineer.) 

S1rk,—This brand, charged with the liquid fire phosphorus, dissolved in 
bisulphide of carbon, is pierced at its inner end by the action of firing the 
charge ; the liquid oozes through the smal] aperture thus formed, and 
ignites by coming into contact with the atmosphere. Water cannot ex- 
tinguish this fire-brand. J. Norton. 
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IRON BRIDGES. 


Ir is but a few years since all railway viaducts of any 
considerable span were built either in brickwork or 
pone Of brick arches Mr. Brunel has left examples 
of nearly 130ft. span, and on one of the Scotch lines there 
is a stone arch of 180ft. The aggregate length of the 
great railway viaducts over the various rivers in the 
kingdom is many miles, and had they been built of iron 
they would represent many thousands of tons of that 
material. Now, however, we know of no single work of 
the kind in progress, unless it be of very moderate span, 
where iron has not been adopted, at least for the super- 
structure, if not, also, for the piers. Besides more or less 
iron bridge work se going on at home, we are now 
shipping bridges by the mile to India, Australia, Spain, 
Italy, and South America. Engineers are gradually be- 
coming more bold in their designs, and larger and larger 
works of greater individual spans, as well as of greater 
aggregate length, are being undertaken. In the plans 
adopted, also, there is no want of variety. The cast iron 
arch is well exemplified in a railway bridge lately opened 
across the Severn, and having the great span of 200ft.; the 
wrought iron arch is to be seen across the Thames 
at Pimlico; of tubular and plate girder bridges there are 
plenty; Warren’s girders are going out, in large quan- 
tities, to India, and so are trellis bridges on Mr. Rendel’s 
plans; Mr. Hawkshaw and Mr, Bruulees adopt still another, 
and, we believe, a better form of truss; the bow string 
plan is occasionally repeated, and there are those who 
ure giving much attention to the application of the suspen- 
-sion principle to railway bridges. On the Continent 
tubular and plate girder bridges have been generally 
rejected, or if they have been adopted here and there, 
they are no longer repeated. This is not to be wondered 
at when we bear in mind the prices paid for iron in France 
and Germany ; and when we consider, moreover, how great 
a quantity of iron must be uselessly disposed in all plate 
iron bridges of large oe. This question of cost of 
material, together with the natural liking of Continental 
engineers. for structures involving ingenuity and nice cal- 
<ulation has led them to erect many fine examples of trellis 
and other trussed girders. ‘The Continental railway bridges 
present spans, too, of much boldness, that over the Vistula, 
not very far from Koenigsberg, having six spans, each of 
397ft. in the clear, and that over the Rhine at Cologne, 
having four spans, each of 344ft. An important railway 
bridge is now in progress over the Rhine, at Mayence, and 
which will have four main spans of 3323ft. each in the 
clear, besides a number of smaller spans, making the whole 
—_ 3,375ft., or upwards of five-eighths of a mile. This 
bridge, which is being constructed by Messrs. Klett and 
Co., of Nuremberg, and erected under the direction of their 
engineer, M. Gerber, is upon M. Pauli’s system, and re- 
sembles, in appearance at least, the Saltash bridge, with 
the exception that the principal tension members are 
formed of continuous bars of iron, instead of chains of the 
form ordinarily employed in suspension bridges. A large 
model of one span of this bridge is to be seen at the upper 
or northern end of the Western annexe of the Exhibition, 
where no doubt many of our readers have already examined 
and criticised it. The principal compression and tension 
members are of equal section throughout their length, and 
much ingenuity has been exercised in so connecting them 
together as to secure a proper transmission of strains 
throughout. For single line bridges of this construc- 





tion and span the permanent load appears to be but 





1% tons per lineal foot, the live load being 19 cwt. per 
foot run, and the whole producing a strain, as we are in- 
formed, of 5} tons per square inch in the tension members, 
all of which are tested before being worked into the 
bridge to 73 tons per = inch. The deflections of the 
spans are not given. atever may be the merits of M. 
Pauli’s system in respect of economy of material, and in 


this respect it is perhaps unrivalled by any railway 
structure known in this country, this advantage is to some 
extent neutralised by the fact that skilled labour of rather 


a high order would be required in the erection of the 
bridge. It will nevertheless be worth the while of our 
engineers carefully to examine into the details of a system 
whereby it is said a single line span of 100ft. is made to 
weigh but half a ton per running foot, a 300ft. span 
weighing but a ton per foot, while a clear span of 480ft. 
will weigh, we are told, but 13 tons per foot, the work- 
ing strain, with a load of 18 cwt. per foot run, being 
6:1 tons per square inch in tension. In the new Mayence 
bridge the four arches of 3323ft. each, weigh but 1,430 
tons, and their cost, at the price of £30 per ton (the iron 
alone bearing the price of nearly £20), is but £42,900, the 
cost of the ironwork for the whole bridge being £58,360, 
including scaffolding and erection, a cost equal to rather 
more than £17 per running foot. 

We think, however, that, for spans of upwards of 300ft., 
all long compression members should if possible be avoided, 
and this of course can only be done by adopting the sus- 
pension principle. All trussed beams must have at least 
twice the weight of material in them which would be re- 
quired were the strains taken by tension alone, and thus, 
neglecting buckling, M. Pauli’s curved compression 
beam, as well as the great tubes of the Saltash bridge, 
would be amply strong, as arches, to carry the whole 
load, supposing that suitable abutments were provided, 
and so, at the same time, would the tension members 
be sufficiently strong to serve as suspension chains, were 
suitable towers and back chains supplied. In every 
respect, indeed, but one, and that, unfortunately, a most 
important one, the suspension principle is altogether supe- 
rior to any other for bridging. All that is wanted is to 
cure its instability. ‘This many engineers are attempting 
to do by stiffening the roadway, and, to a certain 
extent, this mode of stiffening answers the purpose. 
Mr. Ordish has proposed long straight suspending rods, 
extending from the tops of the towers to successive 
points along the floor of the bridge, and he has 
further proposed the use of a light catenary chain 
to assist in supporting the main suspending rods 
from sagging. This would, we presume, give much sta- 
bility to the bridge, but the iron 5 would consi- 
derably exceed that required in the ordinary suspension 
bridge. Another plan, and one to which we are inclined 
to believe engineers will after a while give much attention, 
is that of the inverted arch, to be made, necessarily, of 
wrought iron or steel. All the reasoning that applies to 
linear arches applies, conversely, to suspension chains, the 
true form of both being a catenary curve. All that is done 
to prevent an arch from breaking into pieces, or at least 
sinking at the crown and rising at the haunches, would, 
were it applied to a suspension chain, have the same effect 
in preventing alteration of form under strains of the same 
extent and applied at the same relative = on the 
bridge. But, beyond this, the liability to buckling, which 
is the greatest objection to large metal arches, would be 
wholly avoided in the inverted arch. Now that one or two 
engineers have taken it into their heads to employ wrought 
iron arches, made of boiler plate, and with, necessarily, 
thin abutting edges, there is every reason why such arches 
should be hung, like a suspension chain, between the tops 
of suitable towers, with back chains behind them. A 
cast iron arch is stiff enough as long as the line of thrust 
is kept within the material. And so would be an inverted 
arch were the line of tension kept within the top and 
bottom flanges. The actual resistance of wrought iron to 
compression is, as is well known, but about half that 
opposed to tension, and we have not the least doubt that 
if the rivetting of the railway bridge at Pimlico be of 
proper strength its boiler iron arches would possesss more 
than twice their present strength were they inverted and 
suspended between proper towers with back chains at 
the ends. We first mentioned this subject a year ago, 
and subsequent observation and reflection have served to 
strengthen our opinions. 


CHEAP STEAM POWER. 


CoMPARED with any other power, that of steam, even 
when obtained from the most costly engine, and with a 
consumption of coal at the rate of 8 lb. or 10 lb. per actual 
hourly horse power, is cheap. Even at 20s. the ton, 10 lb. of 
coal cost hardly more than a penny, and this for an hour’s 
horse-work seems little enough. In first cost, too, the 
engine is considerably cheaper than the horse, and the 
former can work continuously. if required, while the latter 
cannot work longer than a few hours at a time. We 
might go on with the comparison, which, all through, is 
commercially every way in favour of steam. But none 
now need to be told what, since the time of Watt, has been 
so well known. It is, indeed, probable that the superiority 
of steam over horse power is generally rather over esti- 
mated than the contrary. And in manufactures, especially, 
full advantage has long since been taken of the steam 
engine in its present state, the keen competition which 
characterises all modern commercial operations having 
detected, to the last farthing, the saving effected by its use, 
which saving has been fully “ discounted,” as the phrase 
now goes, in every transaction which the economy of steam 
power could affect. Steam, too, has created many manu- 
factures, or, at least, afforded the opportunity for applying 
machinery to them with a perfection of production never 
before known, and in by far the greater number of our 
modern factories and workshops the steam engine is abso- 
lutely indispensable. In many of these any real improvement 
whereby the cost of producing steam power might be dimi- 
nished would be of great consequence, and would,we must be- 
lieve, be gladly adopted. There must be, we have equal reason 
to suppose, a great number of cases, also, in which cheap and 





economical steam engines are almost primary requisites in 
beginning a manufacture, or in undertaking a steamshi 
service. If we for a moment dismiss the stan of ani 
power in considering the economy of steam, and 
re only the ultimate economy of which the steam 
engine and steam power reasonably appear to be capable, 
we shall find that we are even now a long way from any- 
thing like perfection in our steam engineering practice. If 
we desire a striking illustration of this truth we have only 
to enter the royal navy, and look at the engines of the 
Warrior. Rated as of 1,250 nominal horse power, whatever 
that may be, these engines are actually capable of exertin 
about 6,000-horse power, Their first cost, with boilers an 
all spare , was about £70,000, equal to nearly £12 per 
actual and £60 per nominal horse power. The mere inte- 
rest on their cost is nearly £10 every day, or £3,500 a year, 
and their repairs and depreciation must be £25 per day on 
an average of anything like continuous service. In full 
work the consumption of coal would be 300 tons in 24 
hours, and thus, were the Warrior employed on the East or 
West Indian stations, her fuel would cost £750 daily, orat the 
rate of nearly £275,000 a year! If this case is not exactly 
relevant to that of a factory or workshop, employing only 
100-horse power and obtaining coal at 15s. a ton, it never- 
theless shows to what a startling aggregate the cost may 
attain, under our present system, for large steam power 
with coal at high prices. 

An engine which, while working witha fair degree of 
economy, shall be also cheap in first cost is certainly a 
great desideratum, and there is very great room for im- 
provement in this respect over anything yet in general 
use. A low pressure condensing beam engine, with neces- 
sarily slow moving parts, is the most costly of any, and it is 
by no means economical in fuel either. With steam of 100 Ib. 
pressure, cut off at one-third stroke, and without conden- 
sation, the consumption of fuel is, in nine cases out of ten, 
less than with 25 lb. or 30 lb. steam, cut off at one-half 
or two-thirds stroke and condensed. The engine itself, in 
the former case, isof hardly half the weight required in 
the latter, even if the same speed of piston be maintained 
in both. But as the use of high pressure steam is more 
favourable to a high piston speed, the actual weight of 
engine working 100 1b. steam, need hardly exceed one 
fourth that of a low pressure condensing engine of the 
same actual power. With accurate counterweighting of 
the reciprocating and other disturbing parts, a condition of 
much importance, as clearly demonstrated in locomotive 
and screw engine practice, a piston speed of from 400ft. 
to 700ft. per minute may be readily and economically 
attained in high pressure engines, the wear and tear, and 
consumption of oil and tallow, being no greater than in 
slower working but much larger low pressure engines. 
There is far more than is generally supposed in high 
piston speed, for not only will a 12-in. piston with 100 lb. 
steam, and working at 600ft. per minute, give off as much 
power as a 34-in. piston working with 25]b. steam at 
300ft. per minute, but, with the former, a stroke of 2ft., 
giving 150 revolutions per minute, would be suituble, 
whereas, with the latter and a dft. or 6ft. stroke, the fly 
wheel would make but from 25 to 30 revolutions per 
minute, and hence, heavy additional pulleys or gearing 
would be required to bring up the speed to the require- 
ments of the general run of machinery. Were there a 
sufficient demand, such for instance as that for Messrs. 
Clayton, Shuttleworth and Co.’s portable engines, we will 
venture to say thata 12-in. cylinder upright engine with 
2ft. stroke, and capable of giving off 100 actual horse 
power in regular work, could be produced and sold at a 
fair profit for £250, this price including boiler and all 
contingent gear. Such an engine, carefully designed in 
all its details, and proved of good working economy; 
would, we believe, be in very general request. 

A mode of cheaply increasing the steam power in a 
factory where large low pressure engines are already in 
use has been proposed, and in a few instances tried, with 
results which are likely, we learn, to lead to its more 
general adoption. It is well known that no more fuel is 
required to evaporate a pound, or a cubic foot, of water into 
steam of high pressure than into low pressure steam. 
Practically 8 lb. of coal, at the most, should evaporate a 
cubic foot of water into steam of any required pressure from 
20 Ib. to 200 lb. per square inch. If, then, a part of the 
steam be raised, in a high pressure boiler, to a pressure 
of say 1501b. per square inch, this steam being worked 
through a high pressure engine and exhausted thence, 
under a back pressure of say 30 lb. per square inch, into a 
low pressure boiler working at that pressure, all the 
power exerted by the high pressure engine will thus be 
obtained without any additional expenditure of fuel what- 
ever. The steam exhausted from it into the low pressure 
boiler will be equally efficacious as that actually generated 
in the low pressure boiler for driving the low pressure 
engine. This plan is one which manufacturers, wishing 
an increase of power without the removal or disturbance of 
their existing engines and boilers, may profitably consider. 





Rarip Brige Burtp1ng.—Not very longago the Crumlin viaduct took 
three years anda half in its construction. The bridge over the 
Ebro, 2,000ft. long, was made in eight months; and the bridge 
erected near Rome, 600ft. long and 130ft. high, was put upin a 
month. But what had they now done? They had not merely built 
a bridge in an incredibly short time; but the work in which they 
had been engaged was also a demonstration of the superiority of 
wrought iron bridges over those formed by masonry. A stone railway 
bridge in Portugal had fallen down: Messrs Kennard were applied 
to to replace it with an iron bridge in the shortest possible space of 
time. ‘The order was received at the Crumlin works on the 12th 
July; and the bridge was designed, made, and on its way to the 
shipping port on the Ist August, that is, in eighteen working days 
from the receipt of the order. A few particulars respecting the 
bridge will enable our readers to understand the extent of the 
work thus accomplished. The bridge consisted of three spans for a 
railway, the total length being 230ft.: it was to be fixed on iron 
cylindrical pillars of 6ft. diameter, and it weighed about 300 tons, 
It mateinel 2,500 bars and plates, 530 castings, 30,000 rivets, and 
8,500 bolts, the whole of which had to be manufactured from the 
raw material. The plates and bars having been rolled in Stafford- 
shire, were brought to Crumlin, where 67,000 holes had to be drilled 
and punched. ‘The rivets were put in, and the parts fitted together, 
painted, marked, and packed for export ; and the whole was accom- 
plished in eighteen working days. 
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LETTERS TO THE EDITOR. 
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‘Oervemendnls) 





COMMUNICATION BETWEEN GUARDS AND ENGINE DRIVERS. 


Sim,—A century ago travelling was a matter of difficulty and dan- 
ger; roads were bad, vehicles few in number, and of the clumsiest 
construction ; gentlemen of the road, too, as individuals of the “ Paul 
Clifford ” school styled themselves, earned their bread with ease and 
T had almost said honour; our forefathers, therefore, remained very 
much at home, and when compelled by business (for the idea of 
taking a journey for pleasure never entered their simple minds) to 
take what we should call a trip of a hundred miles or 60, they 
loaded their pistols, made their wills, and bade a solemn farewell to 
their families before setting out on what was really a dangerous 
expedition. It is therefore a matter of no wonderment that the in- 
habitants of each little village lived in a state of almost total 
isolation from the rest of the world; that the births, deaths, and 
marriages, occurring amongst themselves, or the chance arrival of 
some traveller, who told the tale of the last victory if the country 
was at war (and when was it not?), or of the latest murder or 
highway robbery, was their only excitement, and that the dwellers 
in one village knew nothing of occurrences at the next, perhaps a 
dozen miles off. 
=In our day “ Nous avons chang? tout cela,” at least so it would 
seem, for not content with sending some millions of letters, or tra- 
velling ourselves at a speed which an inspection of Smeaton’s “wind 
table” will show to be greater than that of a tempest, we have 
called in the subtle spirit of electricity to annihilate space and time ; 
yet strange to say, in this year of our Lord, 1862, we can find whole 
communities living for hours together as completely isolated from 
their fellow man as ever their ancestors were in little country vil- 
lages, or an American backwoods family in the present day. There is 
no difference between the cases, except in duration. These few hours 
are the remains of the 16th century, relics of the past forced on us 
whether we will or not. Whenever we enter an express train on an 
English railway, each carriage, nay, each compartment of which 
will be found to contain its own little population, its own little com- 
munity, as completely incarcerated as ever was monk in cell, or 
prisonerin feudal dungeon. They have more comfort, certainly ; fresh 
air, the sight of the country, a cushion to sit on, or, at least, a soft 
board, but they can communicate neither their wants, their wishes, 
nor their dangers to any who can aid them. Cattle, pigs, sheep, 
and passengers are all placed by the railway director under the one 
category: they are all equally irrational creatures in his estimation, 
as far as a train is concerned, and must all be treated alike, except 
that cushions are not provided for cattle, pigs, sheep, or third-class 
passengers, because the natural conformation of the former is such 
that seats would be unsuitable; and the latter are not considered to 
pay enough for the accommodation. 

All experience goes to show that fatal consequences seldom ensue 
instantaneously on the occurrence of an accident to a railway train ; 
a short space of time generally elapses before the destructive results 
of axle giving way, or a carriage leten the track, take place. An 
axle breaks and the carriage is often dragged a couple of miles 
before it is overturned, or any one killed, or even seriously injured. 
A train takes fire, and the flames rage uncontrolled for perhaps 
fifteen or twenty miles before any one perishes; but, alas, sudden 
death would often be more merciful than this little reprieve, now 
powerless to save; the unfortunate passengers die a thousand deaths 
during this interval, their sufferings increased by the knowledge 
that aid is “so near yet so far.” Imagination can scarce picture 
any situation more horrible than that in which the occupants of a 
crowded railway carriage find themselves placed when a sudden 
crash announces the breaking of an axle, or the snapping of a tyre; 
or when the change from the smooth, gliding motion of the moment 
before tells but too plainly that the carriage has left the rails, and 
that they are being dragged helplessly to destruction; the kuow- 
ledge that a word or a sign might save them from a horrible death, 
and the certainty that that sign cannot be given, that word spoken, 
that quietly they must await their fate, adds an intensity to their 
sufferings from whick the stoutest heart may well shrink appalled; 
and we thus find that the sufferer in a railway accident, even if he 
escape with life and limb, often bears for years the marks of what he 
has gone through in shattered nerves, and a brain from which a 
few moments’ horror has taken away almost the power of thought. 

It is strange that we should submit quietly to a species of im- 
prisonment which has scarcely a parallel in any other situation into 
which man’s avocations call him. ‘The sailor can leave his sinking 
ship in the lifeboats the law has compelled him to provide. The 


“miner, by a simple cord, can communicate his wishes from the 


bowels of the earth to his fellow man above; the diver in his bell, 
nay, even the half-savage Ceylonese pearl fisher, by similar means, 
can make known his wants and wishes to those who can aid him in 
danger. ‘The first-class passenger, who so quietly takes his seat in 
@ narrow compartment, wherein he knows he will be confined as 
rigidly as the criminal in his cell for the next couple of hours,would 
not reside in a house where the silken cord, or the ivory handle, 
ready to his grasp, did not summon the willing domestic; yet from 
custom we find hundreds ready to put up with perfect isolation. 
We must travel, but railway companies have not yet found out that 
one element of safety in our progress is that we should be able to 
communicate with » ow in charge of the train whenever the neces- 
~ for communication arises. 

t cannot be denied that the mistaken endeavours of inventors, 
who, unfortunately, in few instances, knew exactly what was 
required to meet the exigencies of the case, long prevented the 
adoption of a simple and certain means of communication between 
the engine driver, guard, and passengers. The subject was invested 
with a thousand difficulties by the ardent inventor, difficulties which 
fortunately exist only in imagination; thus we find the Patent Office 
crowded with specifications of all sorts of inventions, electrical, 
mechanical, telegraphical, all the resources of science in fact ran- 
sacked, merely, it would seem, with the intention of inventing some- 
thing more complicated, and consequently more useless, than what 
had gone before. Had those people but looked to their own household 
economy, they would have found the means of communication, 
through even long distances, ready to their hand, in the bell rope 
which hung at their fireside and the wire which traversed the 
ceiling. Acord ruin along the roofs of the carriages is all that is 
necessary to establish a certain, simple, and effectual means of com- 
munication between the guard and engine-driver, and thus far the 
plan has been adopted with good results on a few lines. It is at least 
a step in the right direction; but this is not enough. Public safety 
demands that every passenger should have the same facilities for com- 
munication with the company’s servants in charge of the train as these 
servants have for communication with each other. Vhe guard may 
indeed see what takes place outside his train, but he is of course 
totally unaware of what takes place within. He cannot know that in 
one compartment the garotter is throttling his victim, or rendering 
him insensible with a handkerchief steeped in chloroform. He never 
dreams that the madman in another place, endued with that more 
than human strength which generally follows the loss of reason, 
meditates foul murder on the helpless individual sitting opposite him. 
He cannot be aware of the brutal assault which may take place in 
the very next carriage to him: he keows nothing of it till he reaches 
the next station, perhaps thirty miles off; he hears no cries for help, 
though uttered by a soul in the last extremity. The rush of an 
express at fifty miles an hour requires something as powerful as the 
shriek of a locomotive te reach his ears; and as a result we find that 


an express train presents us with the strange spectacle of four or five 
hundred people divided into isolated communities for hours together, 
without laws, without police, who may at any moment be placed in 
the most extreme danger, without the power to extend a finger to 
save themselves, or those dearer to them than life itself, from agony 
and death. 

I do not suppose that railway accidents will ever be done away 





with, any more than shipwrecks or boiler a but I do be- 
lieve that a simple means of communication between the passengers 
and the servants of thecompany, who are in charge of the train, would 
not only make railway travelling far safer, but far more pleasant than 
itisnow. The feeling that in case of danger we could at once make it 
known tothose whocouldaidus, wouldat once give a confidence which 
would lend a charm to railway travelling it sadly wants at present ; 
it would be all the difference between sitting behind a runawa, 
horse, and one thoroughly broken and well in hand; it was t 
sense of freedom which made the old mail-coach so pleasant. Now 
many of my readers recollect with pleasure the box seat of fast 
mails, the civil coachman, the attentive guard: on it you felt like a 
man, not like a sheep or a pig thrust into a carriage, and carried you 
scarce know whither. : P 

No reasonable objection can be brought against our possessing the 
means of making known to the engine driver that we are in peril. 
The idea that its use would be abused by young men for a “lark,” or 
by timid females frightened without cause, is, I believe, untenable ; 
the system is in almost universal use on the Continent, and, I believe, 
on every railway in America, without exception, but is never 
abused. “The consciousness that it was only to be used as a last 
resource, inasmuch as an improper use of it might imperil the lives 
of the other passengers, by stopping the train at an irregular place, 
would of itself deter any one from meddling improperly With it. 
A simple handle in the roof of each carriage, in each compartment, 
might be easily so arranged by means of a ratchet and spring, that 
when pulled down it would sound the engine whistle as a signal to 
stop, and could not be returned to its place except from the outside 
of the carriage. ‘Thus, were an improper use made of it, detection 
would be sure to follow,as the handle must remain down, thus 
identifying the culprit’s compartment, or place in the train. Let the 
punishment be severe and summary for such an offence, and i 
think we may say it would never be committed; and by the adoption 
of such simple means, I believe many precious human lives may be 
spared, and what railway companies perhaps are more anxious 
about, much compensation money saved. ; 

VAUGHAN PENDRED, jun. 

London, August 18th. 

[Our readers will join us in welcoming to our columns, in his 
own name, our long-time and able correspondent, “ V. P.”—Eb. E.] 





woopD WORKING MACHINERY IN THE EXHIBITION. 


Sm,—In yours of the 15th you profess to be somewhat puzzled on 
reading in the columns of a contemporary, wherein mention is made 
of our annual dinner, at some remarks which fell from myself con- 
demnatory of an article which appeared in your valuable journal of 
11th July, and you also express some fears for the proper perform- 
ance of my orgaus of digestion on that occasion. Had you favoured 
us with the pleasure of your company (I should have felt proud to 
have seen you), you then would have perceived how groundless 
were your fears; for, to do justice to Mr. Luce, of the King’s Arms, 
Hampton Court, a better dinner and better served could not have 
been desired. As to the obnoxious article in question, I took 
objection to it because I considered it an attempt to elevate one firm 
at the expense of others: it assumed what may not exist, and was 
not confined to facts. I have no wish to be thought offensive 
in thus expressing myself; but the article was evidently written 
from assumption rather than from due inquiry; neither do | 
consider it fair for a public journal to extol one firm for being the 
only exhibitors in our International Exhibition of any particular 
article (even if true), leading foreigners and others to infer they 
are the only makers of such article, when many exhibitors have 
been precluded from exhibiting more largely for want of space. I 
assure you I do not stand alone in the above opinions, as I received 
a letter from another firm previous to taking any steps in the matter, 
although that firm has since thought it best to take no active mea- 
sure therein. I trust from this explanation I shall not be called 
upon to say more upon this subject, and that our friendly relations, 
as formerly, may be again resumed. 5S. W. Worssam 

Sion House, King’s-road, Chelsea, Aug. 20th, 1862. 

Mr. Worssam reminds us of the poor “contraband” who, 
whipped high or low, was never satisfied. He first complains that 
the article to which he takes exception was not confined to fact, 
and then complains that it dealt too much with fact! He does not 
inform us what assumptions of ours were incorrect, and he himself 
simply assumes that we wrote “from assumption rather than from 
dne inquiry.” We stated that Messrs. Robinson were the only 
exhibitors of a certain machine, and Mr. Worssam must excuse us 
if we differ from his opinion that it is unfair to state such a simple 
fact ; else we might ask him why he extols Mr. Luce, of Hampton 
Court, to the prejudice of the host of the opposite house? Of course 
we shall not call upon Mr. Worssam to say anything more, as he 
appears completely to have exhausted his subject; we trust his 
digestive organs will long continue to serve him as heretofore; we 
will not wilfully do anything to disturb them; but he shall be 
placed, as he desires, on the footing of our uniformly favoured 
correspondents.—Eb. E. 





THE PROPERTIES OF IRON AND STEEL. 

We have already noticed the publication of the experimental 
researches, by Mr. David Kirealdy, into the strength and working 
qualities of iron and steel. We beneath give his conclusions, form- 
ing a summary of great practical as well as scientific value. 

In this, the closing section, the various conclusions at which the 
writer has arrived in course of this inquiry are presented collectively, 
with the numbers for reference to preceding paragraphs where they 
are stated more fully. The conclusions are as follow :— 

Ist. The breaking strain does not indicate the quality, as hitherto 

assumed. 

A high breaking strain may be due to the iron being of 
superior quality, dense, fine, and moderately soft, or simply 
to its being very hard and unyielding. 

A low breaking strain may be due to looseness and coarse- 
ness in the texture, or to extreme softness, although very 
close and tine in quality. 

The contraction of area at fracture, previously overlooked, 
forms an essential element in estimating the quality of 
Specimens. 

The respective merits of various specimens can be correctly 
ascertained by comparing. the breaking strain jointly with 
the contraction of area. 


o 


2nd. 


3rd. 


4th. 


5th. 


6th. Inferior qualities show a much greater variation in the 
breaking strain, than superior. 

7th. Greater differences exist between small and large bars in 
coarse than in fine varieties. 

8th. The prevailing opinion of a rough bar_being stronger than a 
turned one is erroneous. 

9th. Rolled bars are slightly hardened by being forged down. 

10th. The breaking strain and contraction of area of iron plates 
are greater in the direction in which they are rolled than in 
a transverse direction. 

11th. A very slight difference exists between specimens from the 
centre and specimens from the outside of crank-shafts. 

12th. The breaking strain and contraction of area are greater in 
those specimens cut lengthways out of crank-shafts than in 
those cut crossways. 

18th. The breaking strain of steel, when taken alone, gives no 
clue to the real qualities of various kinds of that metal. 

14th. The contraction of area at fracture of specimens of steel 
must be ascertained as well as in those of iron. 

15th. The breaking strain, jointly with the contraction of area, 
affords the means of comparing the peculiarities in various 
lots of specimens. 

16th. Some descriptions of steel are found to be very hard, and, 
consequently, suitable for some purposes; whilst others 
are extremely soft, and equally suituble for other uses. 

17th. The breaking strain and contraction of area of puddled-steel 





plates, as in iron plates, are greater in the direction in which 

they are rolled ; whereas in cast steel they are less. 

18th. Iron, when fractured suddenly, presents invariably a 
crystalline a ce; when fractured slowly, its appear- 
ance is invariably fibrous. 

19th. The appearance may be changed from fibrous to crystalline 
by merely altering the shape of specimen so as to render it 
more liable to snap. 

20th. The appearance may be changed by varying the treatment 
so as to render the iron harder and more liable to snap. 

21st. The appearance may be changed by applying the strain so 
suddenly as to render the specimen more liable to snap, 
from having less time to stretch. 

22nd. Iron is less liable to snap the more it is worked and rolled. 

23rd. The “skin,” or outer part of the iron is somewhat harder 
than the inner part, as shown by appearance of fracture 
in rough and turned bars. 

24th. The mixed character of the scrap iron used in large forgings 
is proved by the singularly varied appearance of the 
fractures of specimens cut out of crank-shafts. 

25th. The texture of various kinds of wrought iron is beautifully 
developed by immersion ir dilute hnpivoshsborto acid, which, 
acting on the surrounding impurities, exposes the metallic 

rtion alone for examination. 

26th. the fibrous fractures the threads are drawn out, and are 
viewed externally, whilst in the crystalline fractures the 
threads are snapped across in clusters, and are viewed 
internally or sectionally. In the latter cases the fracture 
of the specimen is always at right angles to the length ; 
in the former it is more or less irregular, 

27th. Steel invariably presents, when fractured slowly, a silky 
fibrous appearance ; when fractured suddenly, the appear- 
ance is invariably granular, in which case also the fracture 
is always at right angles to the length; when the fracture 
is fibrous, the angle diverges always more or less from 
90 degrees. 

28th. The granular appearance presented by steel suddenly frac- 
tured is nearly free of lustre, and unlike the brilliant crys- 
talline appearance of iron suddenly fractured; the two 
combined in the same specimen are shown in iron bolts 

artly converted into steel. 

29th. Steel which previously broke with a silky fibrous appear- 
ance is changed into granular by being hardened. 

30th. The little additional time required in testing those speci- 
mens whose rate of elongation was noted had no injurious 
effect in lessening the amount of breaking strain, as 
imagined by some. 

31st. The rate of elongation varies not only extremely in different 
qualities, but also to a considerable extent in specimens of 
the same brand. 

32nd. The specimens were generally found to stretch equally 
throughout their length until close upon rupture, when 
they more or less suddenly drew out, usually at one part 
only, sometimes at two, and, in a few exceptional cases, 
at three different places. 

83rd. The ratio of ultimate elongation may be greater in short 
than in long bars in some descriptions of iron, whilst in 
others the ratio is not affected by difference in the length. 

34th. The lateral di ions of speci forms an important 
element in comparing either the rate of, or the ultimate 
elongations—a circumstance which has been hitherto 
overlooked. 

35th. Steel is reduced in strength by being hardened in water, 
while the strength is vastly increased by being hardened 





in oil. 
36th. The higher steel is heated (without, of course, running the 
risk of being burned) the greater is the increase of strength, 
by being plunged into oil. 
37th. In a highly converted or hard steel the increase in strength 
andin hardness is greater than in a less converted or soft 


steel. 

38th. Heated steel, by being plunged into oil instead of water, is 
not only considerably hardened, but toughened by the 
treatment. 

39th. Steel plates hardened in oil and joined together with rivets 
are fully equal in strength to an unjointed soft plate, or the 
loss of strength by rivetting is more than counterbalanced 
by the increase in strength by hardening in oil. 

40th. Steel rivets fully larger in diameter than those used in 
rivetting iron plates of the same thickness being found 
to be greatly too small for rivetting steel plates, the proba- 
bility is suggested that the proper proportion for iron rivets 
is not, as generally assumed, a diameter equal to the 
thickness of the two plates to be joined. 

41st. The shearing strain of steel rivets is found to be about a 
fourth less than the tensile strain, 

42nd. Iron bolts, case-hardened, bore a less breaking strain than 
when wholly iron, owing to the superior tenacity of the 
small proportion of steel being more than counterbalanced 
by the greater ductility of the remaining portion of iron. 

43rd. Iron highly heated and suddenly cooled in water is har- 
dened, and the breaking strain, when gradually applied, 
increased, but at the same time it is rendered more liable 
to snap. 

44th. Iron, like steel, is softened, and the breaking strain reduced, 
by being heated and allowed to cool slowly. 

45th. Iron, subjected to the cold-rolling process, has its breaking 
strain greatly increased by being made extremely hard, and 
not by being “ consolidated,” as previously supposed. 

46th. Specimens cut out of crank-shaft are improved by addi- 
tional hammering. 

47th. The galvanising or tinning of iron plates produces no 
sensible effects on plates of the thickness experimented o n 
The results, however, may be different should the plates be 
extremely thin. 

48th. The breaking strain is materially affected by the shape of 
the specimen. Thus the amount borne was much less when 
the diameter was uniform for some inches of the length 
than when confined to a small portion—a peculiarity 
previously unascertained, and not even suspected. . 

49th. It is necessary to know correctly the exact conditions under 
which any tests are made, before we can equitably compare 
results obtained from different quarters. 

50th. The startling discrepancy between experiments made at 
the Royal Arsenal, and by the writer, is due to the dif- 
ference in the shape of the respective specimens, and not 
to the difference in the two testing machines. f 

51st. In screwed bolts the breaking strain is found to be greater 
when old dies are used in their formation than when the 
dies are new, owing to the iron becoming harder by the 
greater pressure required in forming the screw thread when 
the dies are old and blunt, than when new and sharp. 

52nd. The strength of screw bolts is found to be in proportion to 
their relative areas, there being only a slight difference in 
favour of the smaller compared with the larger sizes, 
instead of the very material difference previously imagined. 

53rd. Screwed bolts are not necessarily injured although strained 
nearly to their breaking point. 

54th. A great variation exists in the strength of iron bars which 
have been cut and welded; whilst some bear almost as 
muchas the uncut bar, the strength of others is reduced 
fully a third. 

55th. The welding of steel bars, owing to their being so easily 
burned by slightly over heating, isa difficult and uncertain 
operation. 

56th. Iron is injured by being brought to a white or welding 
heat, if not at the same time hammered or rolled. 

57th. The breaking strain is considerably less when the strain is 
applied suddenly instead of gradually, though some have 
imagined that the reverse is the case. 
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58th. poo ene = of area is also less when the strain is sud- 
aj 

69th. The strain is reduced when the iron is frozen ; 
with the strain gradually applied, the difference between a 
frozen and an unfrozen belt is lessened, as the iron is 
warmed by the drawing out of the specimen. 

60th. The amount of heat developed is considerable when the 

imen is suddenly stretched, as shown in the formation 

of vapour from the melting of the layer of ice on one of 
the specimens, and also by the surface of others assuming 
tints of various shades of blue and orange, not only in 
steel, but also, although in a less marked degree, in iron. 

61st. The specific gravity is found generally to indicate pretty 
correctly the quality of specimens. 

62nd. The density of iron is decreased by the process of wire- 
drawing, and by the similar process of cold-rolling, 
instead of increased, as previously imagined. 

63rd. The density in some descriptions of iron is also decreased 
by additional hot-rolling in the ordinary way; in others 
the density is very slightly increased. 

64th. The density of iron is decreased by being drawn out under 
a tensile strain, instead of increased, as believed by some. 

65th. The most highly converted steel does not, as some may 
suppose, possess the greatest density. 

66th. In cast steel the density is much greater than in puddled 
steel, which is even less than in some of the superior 
descriptions of wrought iron. 





A Te1ecram.—A message sent to a distant place by means of 
certain motions from a balanced needle of iron is now termed a 
m ; a word coined from two Greek words, tele, at a distance, 

and gramma, a letter of the alphabet; or grammata, used in the 
ural, as liter, in Latin an epistle. As it is impossible to explain 
any physical, material, or mechanical method why a needle of 
iron moves under particular conditions, we must endeavour to make 
this phenomenon understood by analogy. When a person is 
frightened, or caused to start, under the impression that he hears or 
sees something, but which, after the effect of the fright has passed 
away, is often attributed to fancy or to imagination, we may say 
that there was an inducing cause, although wé are not able to say 
.what was the cause. This action on the nervous system is pro- 
duced by induction—that is, something “ leading into.” There are 
numerous inducing causes producing known effects; and yet we 
make no progress in our endeavours to ascertain the cause that 
induced the effect. We know that laughter is catching; that one 
person gaping in a room will set the whole company yawning; 
that a boy with a slate pencil, scratching on a slate, will set one’s 
teeth on edge; that the sight of a youth eating sour gooseberries 
will make another boy’s mouth water; that the fear of one soldier 
will produce a panic in an army ; and that one brave man or woman 
will sometimes save a city from destruction. For all these effects 
we have a word of explanation, “ sympathy”; that is, simultaneous 
action without contact. Now, this answers the purpose of explaining 
the movement of the magnetic needle when a current or stream of 
electricity is flowing near it; but the scientific term of this kind of 
activity is “ induction.” A stream of electricity, passing along a 
wire, will “induce” that effect which we call magnetism in a bar 
of iron near to it, provided the bar of iron is set or laid at right 
angles ; that is, crosswise, or in an opposite direction to the stream 
or current of electricity. More practically to explain the phe- 
nomena of the telegram we must borrow a few reels of cotton 
(No. 16!) and two or three of those slight bars of iron which those 
nimble fingers are ceaselessly twisting wool round, and then slipping 
off again till a mitten or a baby’s sock is produced. Let us imagine 
that the reel of cotton represents a reel of telegraph wire, and, un- 
winding some of it, suspend it across the room, being careful not to 
break it off the reel. There is a hole, as everybody knows, through 
the middle of the reel, and into this we put our crochet needle, 
which is to represent the future magnet. Supposing we could send 
a stream of electric fluid through our cotton conductor, the result 
would be that the crochet needle would, by induction, become 
magnetised (that is, magnetic) so long as the stream of electricity 
lasts; but as soon as the stream of electricity ceases the crochet 
needle would no longer be magnetic, but would return to its original 
condition, and become again a bar of iron. Well, then, having 
learned that we can make and unmake a magnet as quick as light- 
ning, the whole difficulty of comprehending the magnetic telegraph 
is overcome, because all the remaining untold incidents connected 
with it are more generally familiar, or, at least, can be learned by 
the aid of a sixpenny magnet. The first fact to learn is that one 
magnet makes many. If we bring our sixpenny magnet near to a 
dozen or more sewing needles, laid upon a sheet of paper, we shall 
soon perceive them magnetised, moving in all sorts of ways towards 
the .great magnet; and it must be mentioned here that where 
magnets are of equal weight there is no more tendency in the one 
to move toward the other than in the other; the apparent activity 
of a needle on the approach of a large magnet is consequently 
relatively no more than the magnet itself when their mutual weights 
are considered. We must now show how to illustrate at home the 
action of an invisible magnet upon a needle. First, fasten down the 
sixpenny magnet upon a square piece of wood, and then lay it upon 
the table; over the magnet put a sheet of paper, upon the upper 
side of which are marked several letters at different points. ‘Then 
suspend a small darning needle, by means of a fine thread fastened 
to its centre, from any convenient position close over the paper, 
and the needle will quickly turn till it hangs directly over the 
magnet. If the board upon which the magnet is fixed is moved 
round, it will be observed that the suspended needle, being free to 
move, will follow the motion of the magnet, and thus point to any 
letter marked upon the paper. Turn we now in our minds to a tele- 
graph office. ‘There we see a clock-looking sort of apparatus, a face 
and some letters upon it, and in the front a needle moving upon its 
centre. Behind the dial, and therefore invisible to the public, is a 
bar of iron, and wound round it is a bobbin of conducting wire. 
Any person causing a stream of electricity to flow through the wire 
bobbin causes, by induction, the bar of iron to become a magnet. 
“ One magnet makes many,” and the little needle on the dial 
becomes magnetic, and is attracted. It moves toward the great 
magnet behind the dial; but there are pins and stops which arrest 
its progress beyond a certain point. he stream of electricity being 
turned off, the magnetism ceases, and the needle regains its 
perpendicular position, because it is suspended so to do. Again 
electricity flows, and again the magnet is made. ‘This effect 
can be repeated quicker than a musician can strike the 
different keys of a piano. As the motion of the needle itself is 
limited, letters are indicated by attracting the needle repeatedly in 
this or that direction, like the nod and the shake of the head, imply- 
ing negative and affirmative, or the shrug of the shoulder, which 
is doubtful. The business of the telegraph clerk is to interpret 
signs ; but our remarks here are only to give an idea how he makes 
the signs. As yet we have only spoken of the power of a stream 
of electricity to induce magnetism. As to the making and generat- 
ing of electricity, so that we can pour it down a wire at will, there 
are almost as many means of doing so as there are of putting a candle 
out. We may observe, however, that the plan mostly favoured is 
that ofa galvanic battery, which will make any quantity of elec- 
tricity on demand, and ceases to generate it when the apparatus is 
not in use. In the cellar of the telegraph-office there is a galvanic 
battery between this station and that, and wires are laid at each end. 
This wire is continued like a bobbin round a reel, in the core of 
which is the iron bar, and is then led down into the moist earth, 
like the drawing-room bell wire which goes down into the kitchen. 
In the early days of the electric telegraph, after the wire had turned 
round the bobbin with its core of iron, it was continued home by a 
return wire; whence it was thought that two wires were considered 
absolutely necessary to make a communication; but it was after- 


wards found that the moisture of the earth, being a conductor, would 
act between the stations as well as a return wire.—Mr. Septimus 
Piesse in Scientific American. 
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and Adolph Schultz, Mayence, Prussia.—Vetitions recorded 16th Apri, 
1s62. 

1122. James Murruy, sen., Glasgow, Lanarkshire, N.B., “ Improvements 
in looms.” 

1128. Ricuarp ArncuimaLp Broomany, Fleet-street, London, ‘‘ Improvements 
in taps and valves.”—A communication from Jean Antoine Clement, 
Antoine Crogy, and André Morateur, Boulevart de Strasbourg, Paris. 

1129, RicuaRD ARCHIBALD Brooman, Fieet-street, Loudon, “‘ Improvements 
in buffing apparatus and in draw springs.”"—A commuuication from 
Richard Dover, Chatterton, Coburg, Canada West. 

1133, Wiu4.tam CLark, Chancery-lane, London, *‘ Improvements in the 
manufacture of railway rails.”—A communication from Jean 
Delrieu, Boulevart St. Martin, Paris. 

1134. Josern Cepaic Rivert, Prestolee New Mills, Farnworth, and Joun 
Muir Heruerixoeton, Manchester, L hire, ‘‘ Improvements in machi- 
nery or apparatus for preparing cotton and other fibrous materials for 
spinning.” 

1135. RaLpn Wepewoop, Barnes, Surrey, “ Improved apparatus for 
facilitating the saving of life in cases of fire.”—Petitions recorded 17th 
April, 1862. 

1138, Joszpu Scorr Painiips, Cottage-crescent, Finchley-road, London, “A 














116 


























new method and apparatus for the propulsion of vewels through the 
water" 

tl. Kien ann Ste ant, Gaauam Stvant, and Hevxev Hint, Sheffield, York 
shire linprovements in fastening flyers upon spindles.” 
148 Alene Nictiotson Woante, Store street, London, “ Improvements 
th plas ne veeorded 10 April, Ve 

ij Khu ttae jenna, Upper King-«treet, Bloomsbury, London, “ Improve 
nent apparatus for suspending, raising, and lowering Ver 

tel r retaining them and other blinds, and aleo curtains and 
tar el height 

77. Ww s@ Mom, Manchester, “An improved instrument for ascertais 

tl jecil wravit 
ivw. tie ® Ileway thampton-buildings, Chaneery-lar 
bertedens linprovemer ath spypearatin A communication 
fr M. Leon Amet fats ef d Aprd, ined 
+ Wi AM Eowany Newton, Chancery-lane, London, '* lnprovements 

teitunene for lampa.”"—A communication from Harvey Brown, New 
York, t re led AA 

WittiamM CLann, ¢ ery-lane, Lon ’ Improvements in « ’ 
wristhaad and cuff A communication from Jules Hippolyte Jean 
Hapticte Delown, Boulevart st Martin, Par 

105. Geevay Thacnor, jun, Swansea, “ lnprovements in treating 
tions containing and silver, or cither of them, to obtain metallic 
copper and silver li cou ded th April, Vet? 

1255. Withiam Eowanrp Newros, Chancery-lane, London, “ Improvements 
in lanapes A mmunication from Samuel lloluiws, New York, U.S.— 
Petit corded 30th April, 186% 

1. Thomas Foxaty Gnrirvirus, Birmingham, ‘ An improvement or 
improvements in raising or shaping sheet iron.”—/'titwe recorded Jud 
May, is? 

1519 SALVATORE MeRouLA, Largo Castello, Naples, ‘ Improvements in 
fire arms.” 

1520. WILLIAM Epwarp Newton, Chancery-la London, “ An improved 
method of joining boxes.”"— Ac yomMunic ve from Wright Duryea, New 
York, U.S.—Peitions recorded Srd May, 1862. 

wy W ALTER RICHARD and JOuN. ih K HAKD, Edinburgh, ** Improvements in 
the manufacture of printing types, spaces, and quadrats.”—Pe! dion 


recorded 6th May, 1862 

1400. George Canren IAseter, Vittoria-street, Birmingham, “ Improve- 
ments in the manufacture of lockets, and of a new application of 
parkesine, as a substitute for glass, in the construction of lockets and 
other articles of jewellery,” —Petition recorded lth May, 1862. 

1521. WILLIAM NAYLOR, Queen’s-road, Dalston, London, ‘* Improvements 
in forging metals, and in power hammers employed therein,”— Petition 
recorded 20th May, 1862. 

1779. Joun FLemMing ALLAN, Glasgow, Lanarkshire, N.B., “ Improved 
furnace arrangements to prevent smoke and economise fuel.”"—Petition 
recorded 16th June, 1862, 

IS74. Gerona Pererson, Brompton-square, London, ‘ Improvements in 
apparatus for ascertaining the quantity and strength of spirits or other 
products obtained by the process of distillation.”"—A communication 
from Theodor Steinberg, Oscenovoy Koost, near Saratof, Russia, —Petition 
vecoriied 2th June, 1862. 

2007. Tuomas Hint, Hampton House, Great Warley, Essex, ‘* Improve- 
ments in the arrangements employed for the protection of markers at 
rifle-butts, and in the means employed in indicating the se ore and position 
of the shot, and wiping out the short mark.”"—Petition recorded 12th July, 
1862. 

Mantas Kurs, Bishopsgate-street Without, London, “ A new or 
improved material to be used in the manufacture of handles for umbrellas 
parasols, and walking sticks.”—Petition recorded 17th July, 1862. 

2067. WitniamM TrANreR, Birmingham, “ Improvement in fire-arms.”— 
Petition recorded Wth July, i862. 

















And notice is hereby further given, that all persons having an interest in 
opposing any one of such ap plications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 
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ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
Post-office, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Otlice, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tus ENGinekn, at the office of her ‘Majesty's Commissioners of Patents, 





CLAss 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 

I’. Tonmausen, Paris, “ Verticul steam boilers.” 

Dated Leth February, 1862. 

These vertical steam boilers are constructed with a view to increasing the 
heating surface, saving the fuel, and consumption of smoke. The main body 
of these boilers consists of a cylindrical portion of small diameter occupying 
the centre of the fire-space, under and around it; this vertical cylinder 
widens out at about two-thirds of the total height of the boiler into another 
cylindrical and concentric portion, which is firmly united to the said under 
eylinder by a bottom having the shape of a truneated cone or frustrum, The 
two cylinders deseribed forming one single recipient contain the necessary 
quantity of water for generating steam; they are surrounded with and 
supported by brickwork, but in such manner as to leave an annular fire- 
space all round the lower e ylinder, and also around part of the upper cylinder, 
sh the annular space surrounding the lower cylinder the patentee 
carries an annular cylindrical and concentric water chamber, extending from 
the fire-box to nearly the truncated cone bottom above mentioned, and 
bisecting the lower annular space vertically. The flames and gases are thus 
forced to pass up between the inside of the annular water chamber and the 
small eylinder of the main body, then strike against the truncated cone 
bottom, pass round the lower portion of the upper cylinder, and finally escape 
down along the outside of the annular water chamber into fl ie or flues, By 
this mode of conducting the combustible gases and other prcduets of com- 
bustion a great saving of fuel and consumption of smoke is effected. The 
annular water chamber is in constant communication with the upper portion 
of the main body of the boiler by means of elbow pipes passing through the 
annular fire-space. 


Blo. C, ewton Heath, near Mo nchester, and I. W. Wirst, Manchester, 
Dated 6th February, User. 

This invention consists in improved modes of equalising the pressure 
of the steam or fluid on the valve, so that it may be moved to and fro with 
ease, and at the same time be perfectly tight. In the inside of the valve 
box, and at the top of the slide, there is a plate equal to the surface of the 
valve, and at the top of this plate there is another plate acted upon by 
adjusting screws, eccentrics, or cams, so as to keep the valve tight, i ut exert 
ho pressure. In the second plate opposite the induction ports toere are 
recesses or spaces Which allow the steam or fluid to pass to the toy of the 
slide to an extent equal to the area of the port, and in the valve there are 
holes for enabling the steam or fluid to pass back again into the exhaust, 
which arrangement causes an equilibrium of pressure during the entire 
stroke, and enables the valve to be worked with ease.—Not proceeded with 
S16. M. Henry, Flect-street, London, 

Dated 6th Februcry, 1862. 

This invention relates to obtaining and applying motive power by means 
of fluids ; and also to pumping, raising, and foreing fluids. According to 
this invention apparatus is constructed on the following principle :—If a 
wheel revolve within a closed chamber, and have watcr or other fluid 
travelling freely through it, such fluid being admitted at the centre and 
discharged at the circumference, it follows that the dynamical effect of the 
stream of tluid when issuing from the closed chamber will be to the power 
es the wheel in inverse ratio to the proportion or relation between 
the sectional area of the delivery opening or outlet through which the thuid 
issues, and the sum of the sectional areas of the fluid ways or channels in 
the wheel through which the fluid travels, so that, supposing the delivery 
opening to be of a certain sectional area, and the wheel to have at its 
circumference a certain velocity, then the amount of power required to keep 
up such velocity will be so much the less in proportion as the velocity of 
the ** motion of transference,” with which the fluid moves from the centre 
of the wheel to its cireumference, reduced. The fluid issuing from the 
chamber may be applied to propelling and other motive and useful pur- 


205. —A comimunication.— 





























* Motive power."—A communication, — 
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poses, or the apparatus may be used for pumping or raising and forcing 
fluids. 
352, C. Boxeun and W. M, Srinine, Wediesbury, “ Rotary engines."—Dated 


11th February, 1862. 
This invention consists of a rotary engine to be worked by steam or other 
vapour or gas constructed e ssentially as follows :—The cylinder of the engine 
is very nearly, but not quite, circular in cross section, having a slightly 
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THE ENGINEER. 





Avaust 22, 1862. 








elliptical figure. In the interior of the cylinder is a shaft or axis, the said 
shaft or axis being eccentric to the cylinder one of the sides of the said shaft 
bearing against an elastic packing on one side of the cylinder, the said pack- 





ny being in the shortest diameter of the cylinder In a slot passing 
turough the sid shaft a plate or piston works, the said plate or piston 
forming a partition or diaphragm across the sail cylinder, upon which 
partition or diaphragm the steam acts. As the steam is admitted into the 


eylinder between the elastic packing on which the shaft bears and one side 


























{ the piston, the said steam presses the piston forwards, causing it and the 
shaft toe perform a rotation. The steam then escapes from the cylinder, a 
iwht depression is made in that part of the cylinder at which the steam 
enters, s that, when one site A the piston is brought over the steam 
passage, the kl piston does not bear tix) upon the eviinder, A small 
portion of steam, consequentiy, escapes past the part of the pisten in 
juestion, and acting on the other part of the piston carries it past what 
would otherwiwe be a dead point Tine sof the piston are provided 
with meta wking liy the use of linary slide valve the direction 
{ the steam may be changed, ar equently, the direction of the 
} engine's rotation. — Not eded 
1. W. Macnan, Gee ** Steam ¢ *—Dated Wth February, 1362 
The pat-ntee clam the causing of the fresh steam in combined 
high and low pressure engines to give upa portion of its heat to the partly 
used steam, substantially as deseribed. Secondly, the combining tozether 
of two pairs of high pressure and low pressure cylinders with the individuals 
of cach pair acting at right ang) s, as deseribed 
307. J. Bricks, Stepney-cruserray, London, ** Cy inde aad pistons of 
steam engin -Pated With February, VS602 
The patentee claims, First, supporting the pistons of steam engines 
(having horizon or incline l e lers) by means of a friction roller 
mounted in the lov ref the pi-ton, and working on a paralicl key or 








under side of the same, and capable of adjustinent 
in the manner an 1 for the purpees'set forth. Second y, 
he claims the metalhe packing ring in two parts, capable of being adjusted 
so as to make it fit tighter to the sides of the cylinder, as set forth. Thirdly, 
he claims the loose tongue or sliding packing piece working in a groove in 
the piston, and acting upon the upper surface of the “feather” or key on 
the cylinder so as to keep the same steam tight, whether the same is pressed 
downwards by means of a spring, or acts merely by its own weight, as de- 
scribed. 

372. T. Svencer, Liverpool, “ Inprovements in propellers for navigable vessels, 

aud engines for actuating the aime.” — Dated 12th February, 162. 

This invention consists of a new form of propelling apparatus for navig- 
able vessels, and a peculiar description of rotary steam engine for actuating 
the same, which engine is also applicable for other purposes, aud the pro- 
peller may be used as a substitute for the common under shot water wheel. 
‘The propeller consists of a number of paddle floats each formed with three 
long narrow leaves or feathers, radiating from the longitudinal face of an 
axle or common centre, and fixedatan angle of 120 deg. to each other. 
These paddles the patentee mounts oosely on their on gitudinal axis parallel 
to each other, having their bearings at each end supported on two 
endless chains which are stretched out in a horizontal direction and worked 
over pulleys. The outer pair of pnlieys he mounts in movable bearings, so 
that the outer or stern end of the apparatus may be lowered down or ele- 
vated at pleasure, according to the load draught of the vessel. ‘This 
propelling apparatus he places in a well or recess furmed in the stern of the 
vessel to which it is applied. The driving power he uses to actuate the 
propelling apparatus consists of a rotary steam engine, having «a fixed 
cylinder consisting of a hollow ring m which revolves one or more pistons 
on radial arms springing from a centre transverse shaft having its axis in the 
centre of the so-formed cylinder. The cylinder is fitted with one, two, or 
more inlet, and one two or more outlet valves, He introduces a sliding 
diaphragm between each inlet and outlet valve, forming surface pieces di- 
viding the eylinder, and the sides ofjwhich act alternately as an abutting 
surface for the steam, and to divide it from the exhaust. These sliding 
re actuated from the centre shafts by a cam or eccentric motion. 
The eng s connected to the propelling apparatus by a cog wheel keyed 
on to the centre shaft, from which the radial arms carrying the pistons 
spring, and which gears into a second cog wheel on the shaft containing 
the two inner pulleys over which the endless chains carrying the propeller 
floats work. 


feather placed in the 
by means of a wedge, 


























Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Ve. 

315. P. H. AstLey and C, 

February, 1862. 
This invention consists in, or has reference to, the constraction of floating 
vessels in such manner as to increase the buoyancy and floating power 
thereof, and also giving them firm hold upon the water in order to prevent 
their being overturned or sunk. The above objects are effected by the fol- 
lowing change in the construction of vessels, namely, instead of the bottom 
of a vessel being formed in the ordinary manner, the same is to have the 
yity running from stem to stern of 


Leicuton, Stratford, ‘ Lifeboats, §c."—Dated 6th 





form of a hollow conic chamber or cay 
the boat or vessel, the conic cavity having its base enclosed with a perfo- 
rated bottom. The cone or cavity is built into two outer keels, converging 
from stem to stern, and enclosed at the bottom, which is perforated, and to 
which is added a centre keel as an easy means of transit from place to 
place, Axles and wheels may be attached to the keel, or otherwise, as 
occasion may require. In the centre, and on the top of the cone inside the 
boat, a stopeock will be inserted, whereby the boat’s buoyancy can be regu- 
lated with any known and suitable air or pneumatic app 8; or several 
conic cavities ean be adopted for each vessel ; and any suitable and known 
means of exhausting or compressing the air contained in the conic ¢: avity 
or cavities when on the wa ay be adopted in connection with the 
invention. By the above arrangements a vessel will be rendered a safe 
means of transit, wore especially as regards the preservation of human 
life. 


























J. Luoyp, Doanington, Shropshire, “* Buffers Jor engines and carriage 
on vail ways.” — Dated Tth February, 18 
This invention consists in connecting each buffer-head of every pair of 
buffers to one end of a rod, the opposite end of which rod is attached to one 
end of a transverse spring, which is held at its centre in such manner as to 
allow ofits rocking or oscillating when greater pressure is applied to one buffer 
head than to the other. Supposing the carriages in a train to be fitted with 
these improvements the whole of the buffers will remain in contact even 
while travelling round curves, the additional pressure while so travelling 
on the inner buffers having the effect of forcing out the outer buffers, and 
of thus keeping both the inner and outer set to the curve in contact,—Not 
proceeded with, 
359. W. H. BartuoLomew, Leeds, Yorkshire,“ Barges. 
182. 

In carrying out this invention the patentee so constructs barges that they 
may be coupled together end to end, so as to form a compound vessel of 
any desired length. Each of the barges to be employed as an intermediate 
section or compartment of such a compound vessel is made nearly rectan- 
gular in plan, but somewhat convex both at stem and stern. In the centre 
of the steam of each such barge a projection, somewhat similar to the cut- 
water of an ordinary vessel, is formed. This cut-water, when several barges 
are coupled up into a compound vessel, enters a corresponding recess in the 
stern of the barge infront of it. The coupling :sinay be of any convenient con- 
struction and should keep the comp: urtments constantly in contact the one with 
the other ; they are applied at the centre of the vessel, so as not io prevent 
the barges swinging laterally as far as the convexity of their ends will admit. 
In these motions the projections or cut-waters at the front of the barge are 
still held by the couplings in the recesses in the stems of the Larges in front 
of them, so that the barges are, as it were, jointed together. The barge to 
be used as the leading compartment of the compound vessel is tapered in 
front, so as to be resisted as little as possible by the water in passing through 
it, and, similarly, the barge to be used as the stern compartment of the 
compound vessel is so formed as to suit it for this position, and is fitted with 
arudder. The steering of the compound vessel is, however, to a great 
extent, effected by chains or other connections which pass along each side 
of the compound vessel from stem to stern. They are each attached at one 
end to one of the terminal barges, and, at the other, they are passed round 
a capstan or wind!ass at the other extremity of the compound vessel, and 
the chain or connections are passed through suitable guides on each of the 
intermediate barges. By turning the capstan or windlass the chain on one 
side of the compound vessel (supposing a chain to be employed) is wound 
up, and the chain on the ether side is slacked out to a corresponding extent, 
and thus the compound vessel is drawn into a curved form, each barge 
pivotting about its projecting cut-water, The capstan or windli i may, i 
desired, be mounted in a central compartment. The barges are, by prefer 
ence, constructed of iron, and they are each furnished witha water-tight 
door or doors at the end, side, or bottom, so that, when the barges have 
arrived at their destination, and are disconnected, they may each be lifted 
bodily out of the water, the door or doors opened, and the cargo dis- 
charged through it or them; in a similar manner the barges may be 
loaded. 

335. F. ToLuausen, Paris, ‘* Tyres of railway wheels."—A communication. 
Dated sth February, 1862. 

This invention relates’ to a novel system for applying pressure to the 
rolling of the wheel tyre, and to the preparatory shipping of said tyre on 
the wheel, the object of this system being to render hydraulic pressure more 
obedient or subservient to the operations, and also to obtain certain 
advantages both with regard to quality and the cost of manual labour. In 
order to tyre a wheel the inventor subjects the iron or steel bar to three 
distinct operations; first, winding the bar on a cylinder, the bar being 
seized between a headstock and a hydraulic piston, which shapes the blank 











"—Dated 7th Februrry, 
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or hoop ; second, the ho 








is hammered as usual, but he we with 
a movable or * universal” mandril, by which the removing operation is 
greatly facilitated ; third, the hoop is then rolled under an upper horizontal 
roller, the axis of which is acted upon by hydraulic pressure by means of 
a hydraulic pressing box 
41. Ro and J. Purr, Lower John-astreet, 
Hera."— Dated 0th February, 1962. 
This invention relates partly to the form o' - the blades and partly to their 
relative position on the boss, and is as follo rhe inventors increase the 
surface of the blades at the outer ¢ sesanitien of their leading edges, while 
they cut away the corresponding portions of the delivery edges, so that the 
horizontal distance between the leading corners of the crowns, when the 
delivery edges are perpendicular, yreatly increased for the same diameter 
of propeller and surface of blade over the corresponding distance between 
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Gollen-square, London, “* Pro- 





Is 


the leading corners of propellers hitherto in use, while, at the same time, 
the horizontal distance between the delivery corners is reduced as near as 
may be to a point The blades so placed spread out laterally on each side 
until they make but one angle instead of two vertical angles, as in propellers 
hitherto made (as near as may be) viz., at the delivery corners, as seen by 
a spectator looking through the propeller from one crown to the other. — Nog 
proceeded with, 

73. A. Samvugnson, Corndall, London, “ Ships and 4 ls."—Dated 12th 

Fibruary, 1562, 


The patentee claims the construction of angular ribs or upright frames o 
plates rivetted to each other and to angle iron, to which ribs or upright 
frames the outer plating or skin is fixed by rivetting, and to which ribs or 
upright frames armour plating, when used, is also fixed by internal flanges 
as described. 





Cass 3.— FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 
342. J. Busrietp, and J. Eastwoop, Bradford, “ Prepari 
"and spenniny "—Dated Wth February, 1s 
This invention relates to means for producing uniformity of twist in 
slivers of wool preparatory for the dyeing process, and also for taking out 
the twist of slivers of wool preparatory for drawing and spinning. The 
appary tus consists of suitable framing, on which are mounted two pairs of 
nipping rollers for drawing the slivers forward from the ball, which is 
placed in a receptacle or cy lindrical vessel mounted centrally upon a vertical 
spindle, to which variable rotary motion is given by means of a friction 
wheel applied to the bottom of the vessel which forms 2 friction plate. This 
friction wheel is capable of sliding ona shaft by which it is driven, and 
receives rotary motion through a train of gearing from the drawing roller. 
The said friction wheel is moved to or from the spindle or centre of the 
cylindrical vessel by a rod connected to a stud-plate or crank fixed on a shaft, 
to which rotary motion is also communicated by the gearing, and which is 
so arranged as to produce or give any desirable variation of speed to the 
vessel. <A ball of sliver is placed in the vessel, and the inner end of the 
said sliver is passed through a central hole in a portable rail placed across 
the top of the vessel, and thence betwixt one of the pairs of rollers to the 
other pair which draws it forward at a uniform speed. If it be required to 
produce twist in the sliver, then the friction wheel is placed or arranged so 
as to act upon the outer part or edge of the plate or bottom of the vessel at 
the commencement, giving a slow motion thereto, which gradually increases 
as the friction wheel moves nearer to the centre of the plate.—WNot proceeded 
with. 
353. 
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.. Sutton, Radeliffe, * Preparing cotton, d&c.’—Dated 1th February 
862. 
This invention relates to that description of machinery used in the pre- 
paration of cotton and other fibrous substances called the scutcher or 
opener, and is designed for the purpose of extracting dirt and dust there- 
from. The improvement consists in the application and use of a perforated 
door or partition behind the beaters (that is, between the beaters and the 
exhausting fan), such door extending ina divi ision across the width of the 
chamber or body of the seutcher. By this means the lighter dirt and dust 
is abstracted from the cotton through the perforations of the door by the 
exhausting action of the fan without allowing the filamentous substance to 
pass.—Not proceeded with. 
355. W. LyaLL, Amiens, France, “ Preparing flax, hemp, &c.”— Dated 11th 
Fibruary, 1362. 

These improvements are twofold, and consist, First, in placing an 
additional gill carriage or carriages immediately above the present gill 
carriages or healds of the ordinary spreading or drawing frame, so as to 
form one machine, whereby great economy of space , labour, and first cost 
are judiciously effected. Secondly, in wetting or pte ter the fibres, bands, 
or slivers in their progress through the aforesaid machines, thereby making 
them better adapted to undergo the various processes which finally convert 
them into yarn. In the first improvement the patentee bolts the sides or 
standards of the top and bottom carriages together, or they may be cast in 
one, the bottom carriage being bolted to the ‘usual longitudins ul rails, which 
are again connected by. the frame ends. Sufficient distance is left betwixt 
the upper and lower heads to allow all the parts to work freely and inde- 




















pendently. The driving pulleys are placed in a position common to both 
carriages. The slivers which issue from the top delivery rollers may either 


fall into their respective cans at once, or pass betwixt the delivery rollers of 
the lower head into the same can with the bottom slivers. The damping 
of the slivers is effeeted by a sponge or other suitable material pressed 
gently on the sliver betwixt the drawing and delivery rollers, while the 
machine is in operation, but withdrawn immediately on the stoppage of the 
same by a series of levers in connection with the belt motion. The sponge 
is supplied with water by an india-rubber or other flexible tube communi- 
cating with a small cistern, the water in which is kept at the same level in 
order to give a regular supply. The cistern is placed in a suitable position to 
allow the water to gravitate to the sponge, and the supply is stopped by 
compressing the fle »xible tube immediately on the stoppage of the machine, 

The sponge need not be applied to every sliv er, but to one or more, and the 

doubling of the sliver diffuses ar! wet through all. 

360. G. LINDEMANN, Manchester, “‘ Applying gas for the pur pose of singeing or 
dressing yarns or threads cnd woven Jabrics, dc.”—Dated Lith February, 
1862 

This invention consists in submitting yaras or threads and woven fabrics 
to the action of the flame of gas, which is caused to rotate by giving ar al 
motion tothe burner; and the patentee also applies the said re volvin: ¢ flame to 
— wes used for drying, or to other purposes where heat is required, 

3. J. HeTHERINGTON, Manchester, “* Apparatus , for preparing cotton and 

other sibrous materials for spinning.” —Dated Lith Februar 'Y, 1862. 

The patentee claims, First, fluting or corrugating the ends of the beaters 
of scutching machines. Secondly, the use of two cranks for actuating 
the doffer combs of carding engines, one of such cranks being cast upon the 
shaft. Thirdly, in carding engines, he claims mounting those tops or flats 
which turn upon hinges, and the apparat us for healing, so that they may be 
moved bodily. F ‘ourthly, in reference to the drawing frame, he claims the 
application of two trumpets through which the sliver r passes, one of them 
being employed for the stop motion. Lastly, in the drs awing frame, the pro- 
vision for bearing the trumpet lever in an elevated position. 


CLass 4,.—AGRICULTURE. 


Incuding Agricultural Engines, Windlasses, Implements, Flour 
“Mills, Je. 
A.C. BAMurTT, Middleton, Tyas, near Richmond, ‘ Reaping and mowing 
machines.” —Dated 6th February, 1862. 

This invention cannot be described without reference to the drawings. 
331. H. BrinsMEaD, Ipswich, “Apparatus for mowing, elevating, cleaning, and 

dressiny gram,” —Dated 7th February, 1862. 

This invention is intended to simplify the operations of mowing, ele- 
vating, awning or hummeling, chobbing (that is removing the calyx or 
white coat from the kerne)), cleaning, and dressing grain, and may be used 
either in connection with thrashing machines or otherwise, and to effect 
simultaneously the whole or a portion of the operations mentioned above. 
The improved apparatus consists of a rotary fan having a chob, cleaner, and 
awner on one or both sides, as may be desired, the moving parts of which 
the inventor, by preference, attaches to the shaft or spindle which 
carries the arms or blades, or to the arms or blades themselves. The 
fan fed by air with one or more tubes of any convenient sec- 
tion communicating with one or both sides of the fan, as may be 
desired. The grain to be operated upon is introduced into this tube 
or tubes, and by the current of air therein is moved towards the 
fan. Between the aperture or apertures for the inlet of air to the fan, 
and the revolving fan blades or arms, there is placed a diaphragm formed of 
perforated plate, wire-work, or other material pervious to the air, but not 
the grain, by which the air that has moved the grain is separated from the 
grain which remains in the chob cleaner and awner. These, as before men- 
tioned, are placed at the side or sides of the fan or fans, and ‘after operating 
on the grain as much as convenient de.iver it by their centrifugal action 
through | suitable spouts or shoots at such places as may bedesired. The 
current of air set in motion by the fan may cscape into the atmosphere, but 
one object of the invention is to utilise it by making it perfo:m, before its 
final discharge, other operations than those previously de scribed ; ; as for 
instance, when the invention is applies to thrashing machines the inventor 
a the whole ora portion of the current of air issuing from the fan 
for those purposes in the machines for which it has hitherto been the custom 
to use a blast of air produced by a fan or fans provided for that purpose only. 
Not proceeded with, 
350. W. H. Weaver, Eddington, and C. 


Jor cultivating, 
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is 


GALL, Bridgenorth, “ Machinery 
ploughing, harrowing, or scarifying the land.”—Dated 


11th February, 1862. 
This invention consists in constructing machinery consisting of a suitable 








Avavsr 22, 1862. 


THE ENGINEER. 














frame and appliances, having two or more rows or sets of tines (but 
ploughs, scarifiers, or other implements may be added or substituted) with 
these rows or sets secured upon one and the same axis, the ends of which 
axis are provided with pulleys, quadrant-shaped with a step at ite back 
preferred), over and secured to each of which is a chain or rope, which 
passes thedraught barsof the machinery, so that any one row orset of tines or 
lnplements is put in action (upon the draught being put on this bar), and 
that one row or set of tines or implements will thereby be withdrawn from 
the land, and another put to work, the row or set of tines or implements in 
work being held in position by the draught of the machine, 
there is a similar chain arrangement and connecting bar or other arrange 

ment attached to another similar axis to that first mentioned The wheels 
upon Which this machine is mounted are attached to the same by adjusting 
arrangements (screw power being preferred), by which the machine may b« 
brought nearer the land, or raised further above it, as the work may seem to 
require Also the wheels are so arranged that, by a system of levers and 
screws, some of the said wheels may be turned at an angle, so as to steer 
the machine, and this machine can also be adjusted to carry and work 
harrows and other agricultural implements By these arrangements, when 
the machine bas arrived at the end of the furrow, the tines can be reversed 
by simply taking the power off the draught hook at the one end, and put 

ting iton that at the other. The machine may be steered into proper position 
by the arrangements aforesaid, and, if need be, the tines brought deeper 
into the furrows by the adjusting arrangement described.—Not proc cde 

with. 








inasmuch as 


—— 


Ciass 5,.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ec. 
and kitchen ranges.”"—Dated 6th 


31 t. Russent 


Derby, “ Stove grates 





recry, . 

The first part of this invention is applicable to stove grates and domestic 
fire-places, and stoves generally, and relates to the construction of an ashes 
pan so as to radiate heat into the room, and to conceal the ashes from view. 
The second part of the invention apphes to kitchen ranges only, and 
relates to the arrangement of the flues of an ordinary kitchen oven, so as to 
produce an even and uniform heat over all its surface.—Not proceeded with, 
366. J. Rows, Aberdeen, “ Ventilation.”— Dated 12th February, 1862. 

This invention consists of certain improvements in ventilating churches, 
dwelling-houses, and other buildings, ships, railway and other carriages, 
and other places requiring ventilation. The principle which the patentee 
has adopted in carrying these improvements into effect is that of admitting 
the necessary supply of fresh air at a low level, and carrying off the heated 
and vitiated air at a higher level, a continuous movement of the atmosphere 


' material, the same gradually diminishing in diameter as they appri 


being thus kept up, while at the same time all disagreeable or hurtful | 


effects from draught are obviated by the peculiar arrangements which are 
employed for that purpose. 





Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


314. R. Suoutrepe, Brighton, “ Ships of war with armour plates.” —Dated 6ti 
February, 1862. 

For the purposes of this invention the inventor proposes to make the 
plates solid in their defensive front, with flanges all round their inner edges, 
adapted to their being bolted or rivetted to each other through these flanges, 
thereby forming in effect one continuous plate. Such armour plates will also 
be connected to the thinner plates covering the lower part of the hull by the 
upper row or tier of these lower hull plates having similar flanges to which 
the flanges of the lower course of armour plates will be bolted or rivetted.— 
Not proceeded with. 

320. J. Tonkin, Cornwall, “ Gunpowder.”—Dated 6th February, 1862. 

The patentee claims, First, the manufacture of gunpowder of a compound 
of charcoal, sulphur, and nitre, or nitrate of soda with vegetable fibre con- 
verted into gun cotton, or a substance analogous thereto. Secondly, the 
manufacture of gunpowder of a compound of charcoal, sulphur, and nitre, 
or nitrate of soda with fibre. Thirdly, the granulating gunpowder by means 
of a machine consisting of an expressing cylinder or vessel, combined and 
working in conjunction with a aie and endless apron as described. 


343. B. C. T. Pim, Junior United Service Club, St. James's, and G. Fawcus, 

North Shields, ** Improvements in uniting iron plites, and in uniting and 

Suey armour plates on ships and other structures.” —Dated 10th February, 
62. 

This invention consists in uniting iron plates to one another by means of 
double shafted keys or rivets, which the inventors drive into dovetail 
grooves formed in each of the plates to be united; the double shafts are 
united and form but one piece by means of a web, which, when the parts 
are in position, comes in the same plane as the seam between the two 
plates. The grooves may be of the regular angular dovetail, or they may 
be circular, or of any other suitable form, but of course must correspond 
with that of the key. When for the purpose of uniting armour plates, and 
fixing them to any structure, they form one or more slots through the key 
or rivet at that part which, when in position, will come behind the 
structure to which the plates are to be fixed, and they insert pins into the 
said slots. In addition to this means of fastening, or in substitution for 
it, they sometimes taper off the double shafted key or rivet into one shaft at 
the point, thread it, and after passing it through a hole in the framework of 
the structure, fasten up by a nut.—Not proceeded with, 

374. T. HORSELEY, jun., York, ‘‘ Breech-loading fire-arms.” —Dated 12th 
February, 1862. 

This invention has for its object improvements in breech-loading fire-arms, 
and is applicable to that class of fire-arms in which the breeches of the 
barrels are opened to receive cartridges by turning the barrels on a horizon- 
tal axis at right angles to their length, so as to raise their breech ends up 
above the breech plate, which closes them when in a position for firing. In 
order to lock the barrels in such class of fire-arms when the breeches are 
closed the patentee employs a bolt or catch, which enters a recess in a lump 
fixed underneath the barrels at their breech ends, and this bolt or catch is 
connected to a lever placed in front of the trigger guard, and mounted on a 
horizontal pin or so that, by pressing the lower end of the lever, the 
bolt or catch may be withdrawn. In order that the pressure may be con- 
veniently applied to the lever it has a button attached to its end ; the stem 
of the button passes through a slot in the front of the trigger guard, so that 
the head of the button is within,the guard ; here it is very conveniently 
situated for receiving the pressure of the thumb when it is desired to open 
the breeches, and it is also protected from accidental pressure. The bolt is 
constantly forced forward by a spring, and it is made to work with an incline, 
so that in closing the breeches it is self acting, as, when the projection under- 
neath the barrels comes against it, the incline causes it to recede, and as 
soon as the notch comes opposite to it the spring throws it forward, and 
causes it to enter the notch. A similar arrangement may be applied to single 
barrelled guns. 

362. F. J. Bowron, Mayfair, London, “ Rifle and gun stoppers and oil 
bottles."— Dated llth February, 1862. 

This invention relates to an improved mode of constructing a rifle or gun 
stopper of a tubular form, so as to combine in one article a gun or rifle 
stopper, and an oi! bottle with pricker or oil pin. The body of the stopper 
is made of a metal or other tube of suitable length to contain the oil ; the 
brass head which forms the top of the stopper is made flat, and forms also 
the bottom of the oil bottle. Metallic tubular stoppers have heretofore 
been covered externally with cork or some other absorbent material, but 
the patentee proposes to provide these improved stoppers with a casing or 
covering of felt, woollen cloth, worsted, or other suitable clastic absorbent 
substance or fabric which will hold a small quantity of oil. This covering is 
also made a little larger than the bore of the gun, so as to admit of com- 
pression, and when in the muzzle will fit quite tight and fill up the grooves 
of rifles, and not be liable to fall out when in use. At the other end of the 
tube is a female screw, into which is screwed the block which carries the 
pricker or oil pin, consisting of two, three, or more wires which are secured 
in the head or top piece. This latter is also provided with a leather washer 
to prevent the oil from escaping from the bottle, and running down the 
barrrel of the rifle when the stopper is inserted in the muzzle. The head of 
the stopper, being flat and heavy, formsa bottom for the oil bottle to stand 
upright upon. When the oil pin is screwed into the tubular case or oil 
bottle the stopper is complete and ready to be placed in the muzzle of the 
gun or rifle, and the worsted covering which surrounds it, being of an 
elastic nature, will fit tightly therein, and will exclude the air and damp, 
and, being always kept slightly moist with oil, will prevent the muzzle of 
the rifle from getting rusty. The oil pin consists of several wires coming to 
one point, and are placed at slight distances from each other, so as to admit 
of the capillary attraction taking up a small quantity of oil from the bottle, 
and holding it suspended until it is applied to any part of the rifle which 
requires oiling. When the stopper is removed from the muzzle of the rifle, 
as, for instance, when the latter is in use, the stopper is to be kept in a 
metal sheath, which may be attached by means of a small strap, or in some 
other convenient manner to the leather waist belt, or some other convenient 
part of the accoutrements. 




































CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


332. S. Woopnovse, Cheapside, London, *‘ Hooped skirts."-—Dated Sth 





February, 1362. 
According to this invention the lower portion of the skirt is made in the 
usual manner, with concentric hoops of metal, or other sufficiently elastic 


ach the 
ns of the fabric of which the skirt 
The upper part of the 








waist; these hoops are connected by 1 


is composed, or by any of the known methods 

















wkirt metructed with parallel stfips of metal, or other material com- 
bining elasticity with some degree of rigtdity Such parallel strips do not, 
however, extend te the front of the skirt, which consists wholly of the 
fabric before alluded to, that portion of the skirt not being required to pro 
sees Figidity, In onder te render the portion of the framework 
ng of the parallel strips more rigid and capable of supporting the 
{ the external drew without collapsing or becoming depressed, 
strips of metal or other suitable material are placed transys ersely acrons thie 
horizontal strips, and connected therewith at any desired angle or ang 
thus « tituting what known as the ** bustle This invention f er 
‘ s in forming the covering of hooped skirts of one plowe of the fabric 
employed for that parp» atul thus having one seam only (which is at the 
back).—Not ; f 4 
24. I. Suaw, Bdinburvh, “ Lamps.”—Dated 7th B savy, S02 
The patentee claims, First, constructing lamps for burning paraffin oi 
and some other fluid«, with a vessel for containing the oll, made of glass, 
or other bad conductor of heat, surrounded with a vase or holder capable of 
being ornamented with any desired design, or of being of any required 
shape, all as described, Secondly, surrounding the «oor red which 
mases through the oil vessel with a ferrule or tube of glass, or some other 


mul conductor of heat, as described. 


345. G. Smitu, Holland-grove, North Brixton, “ Shawls."—Datel With FP 


ary, 1862 
This invention is designed partly to add to the usefulness of shawls of any 
shape by the addition of what the patentee terms a “leaf,” or “ leaves,” to 
increase the warmth of either square or long shawls to any required 





degree, and partly to render shawls more elegant in appearance 
by the way in which the said leaf or leaves will be added to them. He 
proposes to accomplish these objects by adding an extra piece or pieces of 
the same or any other fabric (and which, for the purpose of explanation, he 
terms “ leaf or leaves”) to the shawls, either by weaving, sewing, or any 
other means, in such a manner that, when the shawl is worn, it may 
present at the back two, three, four, or any number of separate ** leaves, 
or pieces of material, falling within the size of each other externally, and all 
within the size of the shawl itself to which the leaves are attached He 
does not intend to limit this invention to the material, shape, or size of 
shawls to which the leaf or leaves will be added, or to the size, shape, or 
material of the leaf or leaves which are to be added to the shawls, and he 
intends in some of. the arrangements to make the leaf or leaves adjustable at 
the pleasure of the wearer. 

358. J. BrinsMEaD, Charlotte-stvet, Fitzroy-square, London, “ Improvements 

in pianofortes.”—Datid 11th February, 1862. 

The object of this invention is to obtain great power from the hammer on 
the strings, and also rapidity in the motion thereof, in order to obtain quick 
repetition. The invention caunot be described without reference to the 
drawings. 

369. A. Hinsuaw, Aldermanbury Postern, London, “ Hooped skirts.” — 2 
communication,— Dated 12th February, 1862. 

This invention consists in making the metal hoops of skirts with joints or 

hinges in such position that, when the skirt is on the wearer, one set of 








| joints or hinges shall come on one side, and the other on the opposite side. 








The person wearing a hooped skirt having such joints or hinges is enabled 
to set down without the skirt and dress worn over it being raived or lifted 
up in front, or to pass through narrow doorways, enter caniages, or the 
like, without inconveniently disturbing the set of the dress, 


Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

319. J. H. Jounson, Lincoln's inn-flelds, London, ** Preparation of pulp for 

1 






paper.”"—A communication.— Dated 6th February, Us 


In carrying out this invention the inventor makes use of certain ma- 
terials, such as grass, especially damaged grass, beetroot pulp, and sea weed, 
which he steeps in a bath of lime water for a space of from two to twenty-four 
hours. These materials may either be used separately or together, or mixed 
with other suitable materia's. After they have been removed from the lime 
bath, they are to be steeped for the space of from eight to twelve hours in 
a mixture of lime, salt of soda, salt of potash, or salt of ammonia, marine 
salt, nitric or muriatic acid, and water. The proportions of these different 
ingredients may be varied, but as an example of a suitable mixture the 
following may be mentioned :—He takes of lime twenty per cent., of salt of 
soda five per cent., of marine salt five per cent. and adds to them nitric acid 
in the proportion of from ten to tifteen parts to one hundred thousand parts 
by weight of the solid ingredients. When removed from this mixture, the 
materials under treatment must be dried, either in the open air or ina close 
vessel, the later being preferred on account of the more rapid action, These 
materials must then be treated with phenic acid, or with tri-aitrophenic 
acid, or with carbazotic acid. Finally, after they have been well washed 
with water, to free them from the acid, they may be bleached by any known 
bleaching process.—Not proceeded with. 

338. M. A. F. MENNons, Paris, “‘ Tre tment of coprolites, dc."—A communi- 
cation.— Dated 10th February, 1862. 

This invention relates to an improved method of treating coprolites, and 
other calcareous phosphates, by means ef which these minerals are converted 
into a highly assimilable manure, and at same time are rend: red applicable 
to the disinfection of certain animal products, and to the extraction there- 
from of fertilising principles. The nodules of rocky phosphates to be 
operated on are first pulverised as finely as possible by any suitable ma- 
chinery, and with the powdered mass is intimately incorporated from six 
to ten per cent of organic matter highly charged with hydrogen and carbon, 
say, for instance, the pitch or tar produced during the distillation of coal in 
gas manufactu The mixture is then calcined at a temperature of from 
400 deg. to 500 deg. (centigrade) in closed and luted kilns, retorts, or other 
suitable capacities, each containing a minimum of four hundred weight. In 
this the tarry matter is decomposed ; the hydrogen unites with the sulphur 
of the sulphuret of iron, forming sulphuretted hydrogen, which is thrown 
into the furnace, and there consumed. The carbon reduces the metallic 
oxides, divides the molecules, and assists the conversion of the sulphurets 
into carbonates, which afterwards pass to the state of oxides, the carbonate 
of lime especially being converted into oxide of calcium (quicklime). The 
water and carbonic acid are driven off, and the excess of carbonaceous 
matter takes their place, When the disengagement of gas ceases (generally 
in from half an hour to an hour with the quantity above noted) the 
operation is suspended, the product is withdrawn from the recipient, and 
placed to cool in sheet iron dampers. The compound obtained as above may 
either be employed directly as manure, or enriched by an admixture of 
animal products, such as blood, fecal, and liquid excretions, and other 
analogous matters, on which it acts as a disinfectant. 

349. W. CLark, Chancery-lane, Loudon, “ Iaprovements in refining cast iron, 
wrought and other malleable von, and in the cementation of iron.” —A com- 
municition.— Dated 10th February, 1862. 

Both lighting gas and coal in the pure state possess sulphuretted products, 
which would combine with the iron, and, as infinitessimal quantities of sul- 
phur are sufficient to entirely change the quality of the iron or stee!, it will 
be apparent that it is highly necessary to remove it. This may be effected 
in the most simple and economical manner by adding to the coal a certain 
quantity of lime, or carbonate of lime, which, at the high temperature to 
which the mixture is raised, becomes transformed into quick lime, and 
retains in the state of sulphuret of calcium not only the sulphur resulting 
from the distillation of the coal, but also that evolved in the furnace which 
always filters in the cementing ca-es. The presence of the lime prevents an 
excess of sulphur being taken up by the iron, and also possesses the further 
advantage of removing the greater part of that which it previously con- 
tained ; it thus purifies and refines the iron, and renders it more suitable for 
subsequent cementation, and, in fact, enables good steel to be obtained from 
iron of inferior quality.—Not procceded with. 

356. W. Woop, Pontfract, “ Manufacturing Pomsra or lyuorice cakes.”— 
Dated 11th February, 1362. 

The dough or paste, omitting the liquorice and some other materials, is, 
according to this invention, first prepared and subjected to heat in a pan; 
the extract of liquorice and other materials are then combined with the 
paste or dough on a metal or other suitable table, heated in any convenient 
manner, such table having one or more rollers so placed that they rest thereon, 
or are at any desired distance therefrom, and they are cither moved upon 
the table, or the bearings of the rollers may be fixed, and the table be con- 
tinually moved under the rollers. Scrapers are also used to move and turn 
the materials on the table, so that by the combined action of heat, and the 
pressure or rubbing of the rollers, the materials are intimately mixed, and 
at the same time dried to any desired consistency. By the action of a screw 
or other form or pres-ure, acting with moulds or dies, the cakes are rapidly 
produced without being handled, and by using a series of moulds or dies 
several or many of such cakes are made at the same time, each marked or 
ornamented on one or both sides by the moulds or dies being properly 
formed with the desired devices and names. 




















































CLass 9.—ELECTRICITY. 
Including Electric. Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galeanic Batteries, &c. 
859. R. Jounson, Manchester, “* Welded wires used for telegraphic and other 


purposes,” —Dated 11th February, 1862. 
This invention has for itsobject the strengthening of those joints which 


are produced by welding, and the maintenance of « 
welding give way Thes 
protecting the said joints with a meta very aid thee bt frortere bey 
winding wire or other such material arewed pevtont + that & iu 
welding break, the said wire will et t © conde 
medium, By a subsequent pr 
together. 
340. J. Dicksoy, 
Isé2 
The discovery upon which ¢ i t i et 
the temperature of the cleetroty; rel ’ th 
evolution of voltaic electricity, the f ty of . 
from the substances now usus em) wl f that poor : ve 
and, further, that the increase of the eleetrte f 
is such as to render certain cheap and easily procural 
which the electric fluid has not by any means hitherte known tx 
obtained in quantities sufficient to warrant th employment 
facture) remuneratively available for the purpose of 
lhe substances employed are iron, zine, lead, and carbon 


uivantages the patentee pa 


i » j ; ’ 








Ciass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


265 T. Srerwens, Coventry, “ Book-markers.”—Dated 31st January, 1862. 
his invention consists in manufacturing book-markers by machinery for 
| weaving ribbons, and in producing figures, designs, and mottoes thereon of 
| various descriptions and colours, according to the nature of books for which 
the markers are intended. The whole surface of each marker comprises by 
preference one special design or pattern, with various emblems such as those 
of religion or of autiquity,—\ voceeded with 


| 276. T. Cook, Coburg-road, Old Kent-road, “ Machinery 
cutting, and pressing metals, We." — Dated lat February, 02 

This invention is carried out as follows :—The frame of the machine, so 
far as it is made with two jaws—the one carrying the hollow or bed die, and 
the other the punch or forcer—is similar to those heretofore employed, and 
the improvements consist in constructing and combining the parts for 
actuating the punch or forcing die in the tollowing manner ~The stem or 
holder of the punch or forcing die moves up and down, and is properly 
guided in its movement To the upper end of the stem or holder a sector, 
or segment of a circle, or an eccentric, is connected by a pivet or axis on 
which the segment can move freely ; above the segment there is a similar 
sector or segment of a circle, or of an eecentric, Which moves on an axis or 
pivot covered by the framing. In order to actuate the punch or toreing die 
a screw is used to force a wedge between the two sectors, when the con- 
ticuous surfaces of the two sectors are concentric with their axes, ora 
parallel bar when the two contiguous surfaces of the sectors are eccentric to 
their axes. Provision is made for bringing back the punch or forcing dic 
after it has been caused to act, 

277. J. Harris, Store-street, Tottenkrm-court-road, London, ** Mattresses, 
squabs, jillows, &e."”—Dated lst February, 1862. 

For the purposes of this invention, in constructing or making a mattress 
or like article of furniture, two comparatively thin sections of a mattress or 
other like article in separate cases are to be stuffed with hair, wool, or other 
suitable material. Between these two stuffed cases feathers are placed, 
either in a separate case, or simply between the two thin sections above 
mentioned, which are to be sewed together at their edges so as to produce 
a case to enclose the feathers whether with or without a separate case.—Not 
proceeded with, 

278. T. Cook, Coburg-road, Ol: Kent-road, ** Machinery Jor folding envelopes.” 
—Dated 1st February, 1862. 

For the purposes of this invention a sliding table is used carrying two 
die boxes, and the sliding table is arranged and worked in such manner as 
to be moved to and fro upon a stationary table, in order to bring the two 
die boxes alternately under a plang The plunger descends twice into 
each die box ; at the first descent it creases the envelope paper by pressing 
it into the die box. After the paper has thus been creased, the flaps are 
folded inwards by means of springs, levers, or instruments with which each 
die box is provided, and at the second descent of the plunger the folding 
of the flaps is completed. After the plunger has risen for the second time, 
the sliding table is moved a distance equal to that required to bring the 
other die box (covered by a piece of envelope paper) under the plunger. 
This movement of the sliding table also brings the die box in which an 
envelope has just been completed into a position beyond the stationary 
table, which enables it to discharge such envelope into a proper receiver. 
A fresh piece of envelope paper is then placed over this die box, which will 
be carried by the die box under the plunger when the sliding table is again 
moved. By these means envelope paper will be folded in the die boxes 
alternately when the boxes are alternately brought under the plunger.— Not 
proceeded! with. 

280. F. Riesneck and W. Becker, Aldermanbury, London, “ Locks or fas 
tenings for bags, portmonnaics, d&e."”— Dated lst February, 1862. 

According to this invention the patentees mount the principal part of the 
lock or fastening on the outside or main part of the frame (that to which 
the hand-hold is attached), but another part thereof on the inner, or it may 
be termed the secondary part of the frame ; on this part they place the 
thumb-knob or piece to be acted on for the release of the catch or lock ; 
consequently, if the bag or other article is held in the one hand, or 
even hung on the arm, as for carrying or otherwise by the main 
or outside frame, the simple application of the other hand to the 
releasing knob will effect the release of the catch, and that part of the fre 
being simultaneously pulled away from the other, the bag or other article 
will be opened with facility. For this purpose it is simply necessary to 
apply the hook or staple part of the catch on the inner frame, and actuate 
it by a spring, also fitted on that frame, so as to induce a tendency to keep 
it always in the locked position, from which it is driven by the pressure 
on the thumb-knob or lever, as well understood in releasing spring 
catches. 

283. D. Joy, Manchester, “ Machinery for Jorging wetals."—Dated Srd 
February, 1862 

This invention consists, First, in actuating hammers (hitherto driven 
directly by tappets, cranks, cams, or eccentrics) by the intervention of a 
spring or clastic medium between such tappet, crank, cam, or eccentric, 
thus giving to the blow the character of els ity ; and to moderate the 
force of the blow the patentee takes up such elasticity by allowing the 
hammer, bar, or block to work in a cylinder, or it-elf to be a cylinder in 
which a piston is suspended ; and he admits air freely to such eylinder to 
check it therein, thereby checking the blow due to the momentum of the 
hammer, bar, or block driven as above described. Secondly, the invention 
has reference to steam hammers, and is supplemental to a patent dated the 
Ist day of November, 1860 (No. 2668), and consists in leaving out the valve 
for the admission and exhaustion of steam, and in making the piston itself 
serve as a valve by allowing it to pass over and uncover a port or ports in 
the cylinder at proper intervals, for the admission and exhaustion of steam, 
Or he reverses the action, and makes the piston stationary, and allows the 
cylinder to move over it, 

290. G. MANWARING, Southampton, “ Flushing apparatua."—Dated “th 
bruary, 1st . 

This invention consists in self-acting mechanical appliances, whereby the 
closet is cleaned, after the same has been used, by means of supplying water 
through a cistern connected to and working with a small supply cock or 
inlet valve, to which the patentee applies an air vessel, by which means the 
supply valve can be worked against any pressure with case and soft action, 
the large outlet or discharge valve trom which is closed while the inlet 
valve is opened, and vice versa 
ool. C. WH. Router, Paris, “ Straps, bands, chains, de.” — Dated 4th 

Kebruary, Us62. 

This invention consists in utilising waste piccesof new or old leather, by 
employing them alone or combined with metal or other material for the 
manufacture of driving straps, bands, chains, and other like articles for 
transmitting motion or power, and in the mode of manufatturing the same, 


292. 














for punching, 



















































P. Garpwwanne, Dar, France, “ Metallic wire fsencing.”—Dated Ah 
ebruary, 1862. 

The inventor states that metal fencing woven or twisted by machinery, 
with simple or double button (or stud) and with simple and doubie 
wire chain, offers great strength and solidity, and the cost of manufacture 
is so trifling that it adds little to that of the raw material. Machinery fixes 
equally, and as solidly, a lath of one twenty-fifth part of an inch 
as one of one-eighth of an inch in thickness, the only difference in 
cost being in the quantity of raw material used, The lath is composed of a 
strip of hoop iron, pointed at top, and cut out at bottom, to which is or are 
| fixed one or more buttons double or single. These buttons (one of which 
| to each lath will suffice, but the number of which on each lath may be 
increased) project on the flat part of the lath, and the wire lodges during 
its torsion between the lath and the head of the button. By the ordinary 
weaving machine the torsion or twisting of the wire grasps or binds the 
lath on each side, whereas this system consists in enveloping the neck of the 
button by one twist (either by a single or double chain); the consequence 
is that, the lath being grasped on either side of the division, and held from 
top to bottom by the twist given at the button, it cannot possibly get out of 
place. As many holes as may be desired are pierced and cut out of the laths, 
| which are then passed to a plate where the buttons are fitted. Thus pre- 

pared the laths are delivered to the weaving machine, The weaving is 

effected by means of the single chain or warp formed of two wires, aud oi 
the double chain formed by four wires; the one aud the other are twisted 
by machinery together with the lath, and the button, and the fencing 

(which is then made) rolls during the weaving around a spindle, This 

fencing may be fixed or fitted on any description of posts or uprights. But 

he proposes to use a stake of cast iron, and cast it in an open mould 
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Avevust 22, 1862. 
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without other care in casting than to secure the level of the soil—Not 

proceeded with. 

296. W. W. Wittiamson, High Holborn, London, “ Apparatus Jor drying 
clothes and Jabrics.”’—Dated 4th February, 1862. 

This invention relates to a novel mode of constructing hot closets in which 
clothes or other textile articles of domestic use are dried after being washed. 
The apparatus consists of an oblong box or chamber of suitable dimensions, 
and is constructed by preference of wroucht iron, the framing being formed 
of T or angle iron, and the panels of two pieces of sheet iron, between 
which are secured a sheet of felt or other nonconducting substance. The 
panels thus made are secured to the wrought iron framing by screws, bolts, 
rivets, or otherwise, and the several parts of the apparatus are secured 
together in such a manner by temporary fastenings as will admit of their 
being taken to pieces when required. The apparatus may be heated by a 
fire le in a separate fire-place, but communicating with flues made in or 
adapted to the lower part of the closet, and so arranged that the heated gases 
will pass to and fro, or in a serpentine direction, so as to give off their heat 
toa stream of atmospheric air that is allowed to enter the apparatus from 
below, and pass over the heated surfaces of the flue pipes. —.Vot proceeded 
with, 

207. J. Weuster, Birmingham, ‘ Gas ftings.”"—Dated 4th February, 1302 

This invention refers, First, to improvements in the knibs or burners. 
Secondly, to the slides of movable pendents or gaseli the 
improved knibs or burners the patentee cuts the aperture for 
such direction that the flame jets out downwards, and then rises 
slightly in an unbroken form, In the Argand burner he per 
holes in a ring in the side of the burner, instead of upon the top ; 




















the effect 
of this arrangement is that the air acts upon the flame inamediately as it 


issues from the burner, and more perfect combustion is insured, ‘The im- 
provements in the sliding parts of movable pendents or gaseliers consist in 
the employment of a substitute for the balance weights and chains eon- 
nected to the ordinary water side, which substitute is thus formed upon 
the water cup. He secures a gland or stuffing box provided at the top with 
ascrew ornutforthe purpose of tightening the parts round the tixed tube, He 
wraps loosely a strip of thin metal or metal gauze overlapping the joint, and | 
he prefers for this purpo-e block tin in the form of thin sheets. “Over this | 
runner, and completely surrounding it, he places a short tube of valeanised 
rubber, acting with equal pressure all round the metal runner; the rubber 
keeps the metal renner always in immediate contact with the fixed yas tube, 
A loose collar is employed to work upon the top of the india-rubber tube, com- 
pressing it, but without affecting the metal runner, and this loose collar is 
kept to its work by a serew and cap working into the stuffing box. 











SOL. J. King, Chadshunt, Warwick, “ Lubricators for lubricating he moving 
parts of machinery.” —Dated Sth February, 1862. 
This invention consists, First, in applying a cover or guard to the ordi- 
nary oil cup employed on the brasses or bearings in which rotating shafts 
or axles of machineswork. Secondly, in certain regulators to be placed in | 








oil cups for regulating the flow of the oil. —Not proceeded with. | 
3. J. BROWNING, Minories, Loudon, “ Ancroid bavometes.”—Dated 5th | 
February, 1862 | 


The First part of this invention consists in means of correcting the 
barometers for temperature—a requirement arising from the fact that, | 
however carefully a vacuum is attempted to be e-tablished between the 
corrugated plates, yet some portion of air will remain between them ; this 
air, expanding or contracting upon being influenced by extremes of heat 
or cold, renders compensation in the instrument, in order to render it’ per- | 
fect, or as nearly so as may be necessary. These means of obtaining the | 
compensation, or of correet.ng the barometer for temperature, consist in | 
making the working parts, or some of them, of compound metal, or of | 
metals of different degrees of expansibility. Another part of the invention | 
consists in a new form and arrangement of the spring connected to, and | 
which takes the working from, the corrugated plates to transmit it through 
other parts to the needle, The spring consists of a simple bent blade 
formed in one piece anited by a screw, by which the spring is adjusted to 
the foundation piate or bed of the instrument ; the other end of the spring 
plate terminates in an eye, by which it is connected to the werking parts, 
as hereafter explained, The invention also consists in the following arrange- 
ment of the working parts:—The eye in the end of the spring receives a 
stad, by which a slotted link is connected to the spring ; in this link a stud, 
free to be moved and fixed at any desired point in the slot, is fitted ; «ne 
end of this stud carries a roller, upon which the transmittmg lever rests, | 
From the transmitting lever a connecting blade is carried to a short lever 
on the cradle, and this lever is made so that it may readily be made shorter 
or longer, in order to obtain any adjastment required. This short lever is | 
threaded and passed through two plain eyes rising from and forming part | 
of the cradle; then, by means of nuts screwed up against the eves, the | 
exact length required is obtained. Again, the barrel round whieh the | 
chain pas-es for working the spindle of the needle is made conical.— Not 
proceeded with. 

312. J. Prrkin, Clerkenwell, Lon ton, 
Februarag, User. 

This invention consists in connecting the index hand to a hollow spindle 
which carries a toothed pinion at the back of the dial plate, and in fitting a 
toothed sector to engage in the teeth of the pinion, which sector is attached 
toa spindle moved by a watch or other similar key at’ the back of the in- 
strument, in order to set the index hand. The spindle carrying the baro 
meter needle passes through the hollow spindle to which the index hand is 
attached.— Not proceeded wilh 
$17. EF. Winns, Kensington, * Trestnu 

Iséy. 

This invention consists in the use of charcoal as a bleaching or purifying 
agent for wax and analogous substances, such as spermaceti and paraftine 

Not proceected with. 

318. E.'T. BenLuousn and W. J. Donning, Manchester 
~— Dated Gth February, Wb 

This invention consists in a novel arrangement and combination of hydro 
static cylinders and rams, or of a hydrostatic evlinder and ram, with other 
mechanical contrivances, forcompressing and packing into bales cotton, wool, 
yarn, fibre, hair, or other compressible materials, 

321. J.D. DUNNICLIFE tbouul fi 
Gth February, Us62 : 

According to this invention, in making bonnet fronts and similar 
articles, the lace or net is first goffered by machinery, as is usual, before 
setting the goffered fabric into the band or otherwise, and whilst it is rest 
ing on a suitable table or surface, the inventor causes an instrument to 
descend on to the top of the goffers, This instrument, by pressing on the 
goffers, and by moving in the direction of the length of the fabric, throws 
them into an inclined position, more or less, as may be required, and whilst 





* Aneroid barometer, 





— Dated 6th 








tof war.” —Dated 6th Fobruary, 


»"* Hydrostatic presses.” 


de." — Dated 


ltingham, * Lace 01 ; 




















the gotlers are held in the inclined position, the fabric is pressed or set inte 
the band,—Not proceeded wit 
22. RK. BROOMAN, Fleet-stvvet, London, ** Stercoseopie albums, books, and 
cases,” { communication ted ruary, 1862 
This invention consists in combining a stereoscope with aa album ease or 


book, in such manner that both may be folded and occupy & sinall space. 
For stereoscopic albums, the class sight pieces are supported ina frame 
hinged to the album, which frame, when folded, lies flush with it 
There is a plate below, which also folds, for preventing the view being 
expanded, A compass joint keeps the albam open at the required melina- 
tion, The views or portraits are inserted in a frame on the side opposite to 
that on which the stereoscopic apparatus is titted. India-rubber straps and 
pins are added for maintaining the sight frame imposition, For a stereo- 
copie book, the sight frame is made as before, and a division plate hinged 

supports it The sight frame, case, and “ave divided 
To close up the book, the support is laid on one side awainst the 
wht frame folded on it, with the support for the views on the 


too 








to the case support 
centrally, 
case, and the + 














latter; the whele apparatus is then folded and secared by a elas» ra 
stereoscopic case, the views or portraits are arranged to slide ova roller 
inside and near the edge of the box, at the corners of which elastic 
springs are fitted supporting a movable plute for carrying the views. The 


is regulated by means of a ring through which a red 
the « or by 





tension of the sprin; 
passes worked by a serew outside 
mcans, 

325. H. A. Sinver, ¢ 


trays, cases, aud « 





Ise, any oth 





valor art ts , 
Lith February, 1862. 

In manufacturing cases the patentee forms the top and bottom of } 
or sheets of previously prepared ebonite, or hard india-rubber, and unites 
them at the sidesand chads, all or some of such sides and ends as may be 
required, by means of steps or sheets of india-rubber and sulphur prepared 
for vulcanising in a soft state ; he unites the soft rubber to the ebonite by 
india rubber solvent or cement, and then subjects the whole to the ordinary 


jadue-rubber.”"—Dat 


sew articles of a tubular kind, like boot legs, or circular seams, witl 





heat for curing the soft rabler, For trays the top plate is dispensed with 
In manufacturing bottles he makes them in two parts; he forms t 
part in one piece or cup on a mandril, and forms the upper part and neck 
in a separate piece, and converts both parts into ebonite, vuleanite, or hard 


e lower 











1 greater 
convenience than heretofore. 
328. W. CLark, Chancery-lane, London, “ Preser 
cation.—Dated 7th February, 1862. 
This invention is carried into effect as follows 


ag timber.” —A communt 





v 


:—First, the wood must be 





deprived of sap, and, consequently, of the fermenting properties it contains, | 


Secondly, it must be submitted, before the parts are put together, to an 
artificial desiccation. Thirdly, the face of the wood must be singed when the 
work is finished, by a slight carbonisation. In order to deprive the wood of 
its sap the inventor avails himself of the principle termed endosmose, that 
is, he plunges the wood into soft water, which, being less dense than the sap 
juices, forces out the latter and fills all the fibres of the wood in its turn. 
Fourthly, the wood after having thus imbibed the water, and being entirely 
deprived of sap, is placed in the open air to be dried, which may be effected 
in a short time, according to the size of the wood blocks, either completely 
or artificially. The wood may be artificially dried by means of an apparatus 
of Messrs. Légé and Henry Piromet’s invention for injecting poplar and 
beech woods with sulphate of copper. This apparatus consists of a cylinder 
in which, after having introduced the wood and hermetically closing the 
end, a jet of steam is passed through the wood in order to heat it, and dilate 
after which he obtains a vacuum by establishing communication 
between a cylinder and a cold water condenser at the same time that the 
air pump is worked, The wood is then ready to receive a current of heated 
air, with which a certain quantity of sulphuric acid is mixed, in order to 
prevent any formation of fringe on the ship’s bottom. He may also apply a 
paint below the water line ¢ -mposed of flour of sulphur two hundred parts, 












the pores 








linseed oil one hundred and thirty-five parts, and boiled oi] thirty parts. | 
| sack or other article by hooks and eyes or studs or buckles as usual. 


This paint, by its sulphurous odour, will prevent all incrustation forming on 
the bottoms of ships. Fifthly, the wood having been subjected to the 
ntioned treatment, is then finished and put together in the usual 
manner. There now only remains to char the entire surface in order to 
preserve the wood. This ‘ration, as before mentioned, cannot be effected 
by the ordinary means. According to this invention he obtains the desired 
result by means of a jet of gas, which he causes to impinge on the surfaces 
to be charred. 
320. H. Macavbay 
Tth February, 1s 


above-m 








l F. Roth vham, ** Fire-guards.”—Dated 





A. 


NOTLEY, 


o2. 





tors bring the line of axis receiving motion from the rotator line in line with 
the axis of the indicating hands, which are two, three, or more, and all con- 
centric the one with the other, like the hands ofa clock ; on the outer 
circle they indicate furlongs and miles, by preference up to five miles, on the 
next from five miles up to sixty miles, and on the inner circle from sixty 
miles to seven hundred and twenty miles.—Not proceeded with. 
351. T. Fyre, Leicester-square, London, “ Knapsacks, &c.” — Dated lth 
February, 1862. 
This invention refers toa mode of constructing knapsacks and other 


| similar articles, and to supporting apparatus consisting of straps and two 


horns or projections cf metal, wood, or other suitable substance of sufficient 
thickness. The two horns are attached to the upper part of the knapsack, 
and project one over each shoulder of the bearer ; the weight of the knap- 
sack is supported by them, the strain of the weight being so thrown by 
means of the stiff supporting projections as to interfere as little as possible 
with the free movements of the wearer. The two horns are either firmly 
attached to the knapsack, or are connected therewith by sliding them into 
circular sockets, the ends of the horns being made round to fit into the 
circular sockets, by which means the fiat part of the horns which rest on 
the shoulders will always adapt themselves to the peculiar form of the 
wearer’s shoulders. Or the horns may be made to fit into flat or square 
sockets, and are kept in their place by pins, screws, bolts, springs, or 
buckles, and so fitted that they can be lengthened or shortened to suit the 
sizes of small or large men; or the horns may be made with a joivt or 
hinge to fold down. To the ends of the horns or projections the straps 
which keep the knapsack or other similar article upon the man’s shoulder 
are rivetted or stitched, and are attached to the bottom part of the —- 

e 
ror hook fixed to them at a convenient distance from 











straps may have a rin; 





| the point of the horn or lever in front, for the purpose of suspending the 


gun therefrom when soldiers are on the march, thereby relieving their 
hands and arms from the load of the gun. The knapsack or other article 
may be made larger at the bottom part than at the top next to the man’s 
back, from back to front by from one to two inches, according to the form 





| of the man’s back, so that when placed on a man a small space may be left 


For the purposes of this invention, a fire-place, cr a stove set therein, is | 


arranged to admit of a guard passing into and out from one or both sides, 
and such guards may be made of wire work, sheet metal, or other suitable 
material, and when intended simply to prevent dresses coming to the fire, 
or the flying out of cinders from the fire, the guard may be of open wire 
worl r otherwise of a reticulate character, but when it is intended to be 
for a shade or other covering of the fireor front of the grate, then the guard 
may be ¢ or unperforated, or perforated or reticulated to a less extent. 
It is preferred that each guard for a fire-place should be formed into two 
parts, one arranged to slide in and out on one side of the fire-place or stove, 
and the other to slide in and out on the other side of the stove or fire-place, 
in which case it will be desirable that the two parts of the guard should 
be of a curved form, though other shapes may be employed.—Not proceeded 
wath. 

3.3, Howm, Aiimarnock, “ Regulating the consumption of 

—Dated Sth Bet y, 1862, 

In carrying ot this invention the inventor conveys a portion of 
steam from the boiler in a pipe (a small pipe being preferred) to underneath 
or into the furnace, and allows the said steam to escape eveniy under the 
bars. when it will pass up through thefurnace., Or he conducts the exhaust 
pipe of the engine, or lets the engine exhaust its steam, underneath the 
furnace, or below the bars, or into or above the furnace, or partly one way 
and partly the other, and allows the whole or part of the said steam to 
exhaust itself throuzh the furnace ; or in some cases a small portion might 















‘uel in Surinaces.” 





2 
35 


wry, 











be allowed to pass into the furnace above the furnace bars. The application 
of steam in the above manner is suitable for any kind of furnace where there 
is sufficient heat.— Not proceeded wath, 


334 J. A. Kyran, Symonds-inn, Chancery-lane, London,” Washing machines.” 
ication.— Dated Sth February, 1862. 

This invention consists in the employment for washing purposes of a light 
barre!, or other suitable veos on one end of which is attached inside a cir- 
cular “rubber board ” or co ited surface, and on the opposite end inside 
is secured a series of pins or other projections, But both ends of the machine 
may be supplied with the corrugated surface, or with the pins, without very 
materially affecting the usefulness of the invention, The machine is supported 


conn 

















| by means of two trennions fixed on opposite sides therco', the trennions reste 





ing on a frame or stand, By the longitudinal revolution of the machine, 
the les to be washed are precipitated from it endjto end, bringing them 
alternately in contact with the “rabber” board and pins ina manner to 
ceure perfectly and expeditiously the desired object without injury to the 
Not proceeded with. 








finest fabries. 
356.) Westen, Birminghan, “ Nai’s, bolts, spikes, &e."—Dated 8th Febru wy, 
162. 
This invention consists in making nails of the kind used for sheathing 
s, bolts, spikes, and pins employed in ship building, securing iway 
and forother similar uses, by forming such nails, bolts, spikes, or 
pins triangular in cross section, and afterwards twisting them slightly in the 
direetion of their length, so that, while no impediment is oifered to the 
driving of the nail in the ordinary way, it takes considerably more power to 
draw it again, and, consequently, the nail has a much firmer hold, and is not 
so liable to work itself out of timber,— Not proceeded with. 
Ke l horse-boxes."— Dated 











CARKINGTON, isington, ** Stalls a Sth 
ebrvara, Ws 

The object of this invention is to provide stables with stalls or boxes and 
fittings of an improved construction, Which, amongst other advantages,will 
i wily removed when required, without defacing the walls 
of the building to which they are ¢ , Will give increased facilities for 
flushing drains, and will provide an efficient means for accustoming young 
horses to the bit. The invention cannot be described without reference to 


the drawings. 
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adhunit of being r 














oo. M. Mennons, Paris, “ Apparatus, (he administration of vapour 
he -~A commenication.—Dated lth February, 1862. 
This invention cannot be described without reference to the drawings. 
S44. L. Ro Boomer, Thavies-inn, Loadon, “ Uydraulic vil presses."—Dated 


With February, is62, 

This invention relates to certain improvements upon and modifications 
of the hydraulie oil presses for which letters patent were granted to the 
present inventor the 20th of December, 1555, No, 2886. The objects of the 
present improvements —which are applicable to all vertical hydraulic 
presses—are to cconomise labour and time in the working of the press, and 
to dispense with the bags or wrappers for the seed or other oleaginous 
matter, such, for instance, as the cocoa-nut from which the oil is to be ex- 
The seed holders may be of the usual shape, so as to 











tracted by pressure. 
produce cakes of a trapezoidical form, but he prefers to make them cylin- 
drical, as this form reduces the cost of construction of the press, and vreatly 












facilitates the mipulation of the sa i also because the eylindrical 

form offers the smallest surface for fricti Nol proceeded with 

16. J. DANE i rk vad, L on, * Do i and hearth rugs.” — 
Datel ok vary, 1862, 





This invention relates to the manufacture of mats and rugs composed of 
cocoa-nut fibre, or partly ef cocoa-nut fibre combined with wool or other 
nuiterial, with a pile face on each opposite surface thercof, so that either 
surface may be used as the upper surface, and considerable economy with 
other advantages in use are thereby obtained. For this purpose, in place 
of employing a number of back chain or warp threads to each row or series 
med, us is the practice when 





of tufts of pile of which the mat or rug is com) 
nuiking door mats of cocoa-nut fibre with one surface, the inventor finds 
it necessary to employ only two, ene upon which a rew of tufts of pile for 
ove surface are formed, and the other for a row of tufts of pile for the 
site surface, and these chain or warp threads with their rows of pile 
repeated according to the width or length of mat or rag required 
ether by shoots of weft.—Not proceeded irith. 
CLARK, u-lane, London, “KR 
loth F cary, S62. 
to impreved reflectors for converging and concen- 
trating the rays of light on one or more parts at the same time, utilising 
the whole of the rays of reflectors which are at present in a great measure 
lost rhe improved convergent reflector of this invention is formed of a 
ies of reflecting surfaces, the angles of which i 
luminous rays on one or sever 














being 


we connected te 
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tors."—A con 





This invention relates 














s¢ 
or concentrate t 
manner it will be understood that, with this kin 
be lighted b laced ata point of convery 
observer or operator will not be impeded in his mover 
of any support of the reflector, and that the desired 
illuminated by the reflected rays he will never be daz 
Fach angle of the refi rmay form a continuous surface, or 
small contiguous facets, forming an irregular surface ; these facets are cut 
internally in the manner of glasses and tumblers, so as to produce a great 
2ces Which appear convex on the side next the 








ments by the pr 
point only 
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fleets 












number of smal! concave su 








rubber in the usual manner. He then thins off the edges of the two parts, he 1 ted eit Py i tal e or} 
A ; A light se reflectors are constructed either of silvered metal, or of glass ; 

places one within the other, and applies both inside and outside, or outside ~ 1 sagen ti i ere oS : : tee we — mT , silv A 2 ; 
only, a strip of rubber prepared for vulcanising in the soft state, using | Y M8y De SUvered or ican a ea eTy ey ee ene te 
y. ! prey “a Merrett Ue | protected either by alight coat of paint, or by a covering of copper applied 


° f | 
india-rubber solvent or cement as before. He next subjects the whole to 
the curing process, and when the soft rubber has become converted, he | 
turns down the projecting surfaces at the joint, and the bottle is completed. | 
327. A. McKenzigand F, PANnturn, Glasgow, “ Sewi chines.” — Dated 
ith Feoruary, 1se2 








gm 


This invention relates to the arrangement and construction of sewing 
machines, which are so arranged that, by a simple mechanical movement, 
the sewing may be put in the tabric in lines at right angles to each other; 
or in other words, the fabric may be sewn longitudinally, and then m the 
transverse direction without requiring the fabric to be turned round, thus | 
affording increased facility to the worker, The machine is also arranged to | 


an ornamental painting or 
tee’s trade 
yw surfaces 
ping, or 





by the galvanoplastic process, or it may be 
des or ly by pasting paper thereon containing the pat 
mark, The retlectors when made of metal have their reflectir 
studde? with small concave projections produced by blocking, sta 
in any other manner. 
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$s, Munck and HA. Myure, 3 rs-8 
‘s 8."—Dated With F 136’. 
‘ition relates to that class of ship 


ruart 
2s Which have the register- 





Ty ” 
rhis imve 


ing apparatus placed on board, or attached to the vessel, and receive the 


motion of the rotator placed in the water by means of a line, and consists, 
first, of a particular arrangement of a registering gear, whereby the inven- 





open between the man’s shoulders and the knapsack or other article. 


361. J. McComr, Pump-court, Temple, London, ** Fastening for securing cotton 
and other bales or packages.”— Dated 1th February, 1862. 

The patentee claims connecting together the looped ends of metal bands, 
surrounding cotton and other elastic bales or packages, by means of a metal 
buckle constructed as set forth, 

364. G. J, AMAN, Liverpool, ‘‘ Bags to hold grain, &c.—Dated 12th February, 
1862. 

This invention has for its object the means of transmitting through the 

post-office or parcel-offices small parcels of, say, grain or other dry sub- 
stances, such as mercantile samples, and so forth, by enclosing the same in 
transparent envelopes, bags, or wrappers made from tracing paper, tracing 
cloth, book muslin, gauze, bobbin net, or any other suitable and sufficiently 
transparent substance that will admit of the contents of the parcels being 
ascertained by seeing them through their enclosure. These improved 
envelopes or bags intended to hold grain or similar substances, so as to 
allow the same to be seen at the post-office or parcel-oftices without open- 
ing the envelopes or bags, and to allow the envelopes or bags or appendages 
thereto to be stamped without injuring the contents, are made as follows ; 
—The patentee makes part of each envelope or bag to contain the grain or 
similar substance of transparent calico, or similar substance, and another 
part he flattens so as to provide a suitable surface on which the address is 
written and the stamp placed, so as to allow the obliteration of the postage 
stamps and the impressing of the post mark thereon by the post-office 
officials without fear of injury to the sample or other contents of the packet, 
Or instead of the last mentioned part the address and stamp may be carried 
on a label to be attached by string and eyelets, or by insertion into the 
mouth of the bag, which is then tied with string, or by any other conve- 
nient plan, which allows the bag to be separated from the label. 
T. COLTMAN, Leicester, ** Sewing machines.” —Dated 12th February, 1862. 
This invention has for its object to produce a fast or secure stitch, which 
is not liable to be drawn out, and which is also an elastic stitch which 
cannot be broken by pulling or stretching the cloth or work. This is 
effected by the use of two needles, one placed above and the other below 
thecioth. These needles are mounted in guides at an angle to each other, 
and by means of cranks or eccentrics are made to move up and down and 
pass their points through the cloth alternately, and in so doing the upper 
needle, for instance, when drawn back, will leave a loop through which the 
lowee needle will pass before entering the cloth. This latter in returning 
also leaves a loop throuzh which the upper needle in its turn will pass before 
entering the cloth, and so on each needle alternately passing through the 
loop formed by the other, The cloth or work is moved forward by means of 
toothed rings or roughened annular surfaces which are actuated either by 
pinions or by friction of contact of elastic surface rollers. The needles are 
arringed to work between these toothed rings or roughened annular 
surfaces, Which therefore will bear on each side of the seam and keep the 
work straight and steady. 

R. A. Broomax, Fleet-street, London, ‘* Preparing and ornamenting 
cast iron and other similar metals, in order to sit them for articles of Sur- 
niture and decoration, and other similar uses."—A communication— 
Dated 12th Februrry, 1862. 

The chief object of this invention is to render cast iron suitable for 
articles of furniture, free from all liability to oxidation, and to ornament it 
by the application of the colouring and decorative processes used to 
ornament ceramic wares. In order to apply the ornamentation, it is 
necessary the metal should receive a preparation, that is, it must be covered 
by a vitrified varnish upon which the ornamentation or decoration is 
applied. The inventor obtains this coating in all colours by employ ing, in 
adry state, opaque enamels in a proper state of fusibility for spreading 
over the metal, together with colouring oxides used in vitrifiable colours, 
By this invention imitations of marbles, precious stones, and various woods 
are among those obtained on cast iron and other metals. 

371. J. S. Josern, Rhostyllan, near Wrexham, “ Coke ovens.”"—Dated 12th 
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February, 1862. 

The patentee claims, First, the construction of coke ovens having external 
chambers at the top, and flues leading from these and surrounding the sides 
and bottom of the oven into which the combustible gases enter, and are 
there caused to undergo more or less complete combustion by being brought 
into contact with jets of atmospheric air which enter the said external 
chambers and flues, other jets of air being also caused to enter the ovens 
themselves for the same object, substantially as described. Secondly, the 
employment of the spare heat resulting from the above described combus- 
tion of es in the improved coke ovens, for generating steam in boilers, 
for making illuminating gas in retorts, for firing pottery, for heating drying 
stoves, for calcining ores, and for burning lime. 








A Park ror tHe Noxtn Se or Loxpvox.—The prospectus of the 
“North London Park and Land Company” claims attention on 
other than strictly commercial grounds, because proposing to supply 
a great and urgent public want, and in some measure make amends 
for the failure of the proposal to establish a park in Finsbury. The 
chormous inerease of the population in all the northern suburbs 
causes a tremulous apprehension on the part of all amongst those 
interested who observe the “signs of the times” that very soon the 
remaining breadth of the county on that side will be swallowed up 
in the vastness of London, which extends margin like the 
rising tide, and sweeps away before it all traces of rurality and all 
means of healthand recreation. It will be something gained to our 
social organization if it ean be proved possible to ensure great open 
spaces, with responsible propi ietorships, to do for the public what the 
public has long sought help for out of the national purse. Glou- 
cester has just completed a great park and pleasure ground for its 
own use and enjoyment, without any appeal to the Chancellor of the 
2xchequer. Derby, Liverpool, Manchester, and Bristol have set 
similar examples of self help, and if London duly follows in the 
wake of these preceptors, it will be something gained for indepen- 
dence as well as for the public health. Of course, the estate of 458 
acres intended to be purchased by this company will be the property 
of the shareholders, and, so far, as exclusive as any other place of 
resort to which only proprietors obtain admission, but the reserva- 
tion of 200 acres will form a reservoir of healthy air for a vast 
district which is being fast hemmed in, and the residents in the 
heart of the city will have their full share of the benefit in the 
permanent devotion of so much space to the benefit of the health of 
London. As to its commercial prospects, it appears to promise at 
least a safe investment, if the direction do not hereafter involve 
themselves in any ambitious attempts to make their park a rival to 
the Horticulturai Gardens, or the grounds of the Crystal Palace, so 
as to make too sure of paying money out, without making sure of 
money coming in. So far as the proposal goes, coupled with the 
well-known eligibility of the site, there is nothing of a doubtful 
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| character in buying land at Wood Green at £400 per acre, and it 


| seems to be to secure legal posse 





would require extremely bad management to give the shareholders 
any causes for regret hereafter. The plan at present agreed upon 
sion, then mark out a belt of 250 


aeres for building, and enclose and plant the remaining 200 acres, 
the my sition of which, in the midst of the building land, would give 
the latter sufficient value to produce a return upon the whole outlay. 
—City Press. 
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THE IR COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Week's Dotncs at THE Ironworks: Demand Encouraging : 
Good Iron in Request—Luoyns’ Reautations—INcreEAseD Price OF 

TrapE—CoaL 





. 





Weish Bars—Pie Iron Trape— HArpware 
Trapes: Slight Improvement: Birmingham: Wolverhampton: 
Willenhall: Wednesbury: Darlaston: Westbromwich; Dudley: 


Stourbridge — New Aprraratvs ror TestING THE SpeEciric 
Gravity OF ILiummating Gas—Tue DupLtey and MurpLanp 
Counties Geoxocican Society: Jnauguration: Interesting Remarks 
by Professors Tennant and Beckett, Mr. Buckmaster, and others: 
importance of the Society to South Staffordshire—WN OLN ERHAMPTON 
Scnoon OF ArT AGAIN: Committee to Reorganise it—New Scnoow 
or Arr AND Design ror Coventry: Laying of the Foundation 
SToneE — ORNAMEN' versus. UGuy Stacks — EMPLOYMENT OF 
Women on Pir nkS: Magisterial Proceedings: Who are 
liable to the Penalties. 
HERE was a tolerably 








good feeling prevailing among the iron- 
masters on "Change in Birmingham yesterday, and in Wolver- 
hampton on the day before. This may be accounted for by the 
fact that upon the whole the week's trade has been such as to afford 
little room for complaint on the part of any one now engaged in the 
production of either pig or finished iron of good quality in this dis- 
trict. Nevertheless it is admitted that, as compared with three 
weeks ago, there are not so many orders coming in, and scarcely 
so much stuff being moved by the carriers. At the same time it 
cannot be denied that there are scarcely any mills and forges at 
which a steady trade is not being done, at prices which pay the 
makers. Increased firmness is being imparted to prices by the 
fact that during the week certain of the Welsh houses have raised 
their quotations for bars to the extent of from 2s. 6d. to 5s. a ton. 
At their former rates those makers have declined to accept offers 
made from this district since our last. Orders continue to be 
received here for sheets for Russia, and the demand for plates and 
angle iron of good quality for shipbuilding is unabated. The 
quality of this description of iron is kept up by the increased 





prudential measures which have been recently taken by Lloyd's | 


with a view to the improving of the quality of the iron used in 
shipbuilding. 
they have determined upon certain brands, the adherence to which, 
or the departure from them, determines their estimate of the worth 
of the metal and the consequent class—other things, such, of course, 
as construction, being equal—of the ship. We hope soon to have 
heard the last of ** boat plates,” and of four mills being kept on at 
an extensive ironworks in the north in the production of plates that 
would not bear shearing, and would break when thrown heavily to 
the ground. 

Virst-class pigs of both this and also foreign districts are buoyant. 

Coal more than keeps up its price; and the demand is in- 
creasing. 

Relative to the general manufacturing trades of this district, we 


have to report that in birmingham an alteration for the better is | 


observable in most branches. The fancy trades are almost the 
exception. ‘The metal rollers, the tube makers, the edge-tool 
makers, and the other leading staple trades are doing more than 
they have done for some time past. As may be expected, when, 
as is a fact, that a large number of rifles are weekly going out to 
the Confederate as well as to the Union States of Northern America, 
the gun-makers are full of work. In Wolverhampton the factors’ 
have in the past week been giving out a few more orders. 
Now-a-days many manufacturers are giving up the trade with 
ironmongers direct, and are depending upon the factors 
orders, and they are convinced that to do so is the most economical 
course. ‘The tin-plate workers keep working nearly full time, still 
on the less costly descriptions ; but the japanners are not yet doing 
more than they were a fortnight ago. ‘The lockmakers are not, as 
arule,so well employed as they were, especially in the cabinet 
branches. The falling off is very perceptible in the small locks for 
pianofortes, of which so large a number is usually manufactured in 
Wolverhampton, that the uninitiated would, in a time of brisk 
trade, marvel where they were used. With few exceptions they 
go to London. There, however, scarcely an order is now to be 
obtained from any one of the many pianoforte makers. They all 
shrug their shoulders and decline to entertain any proposal from the 
lockmaker. In the townships and villages surrounding the two 
great seats of the manufacturing industry of this district, which we 
have named, matters are not becoming worse. Willenhall 
maintains the condition of partial employment last noted ; 
but at the leading works, where a miscellaneous trade is carried 
on in almost every conceivable article of hardware, constant 
employment is being found for most of the hands. The lull in the 
railway trade, noticed in recent letters, continuing, business has 
not, as a rule, improved in Wednesbury. In the adjoining town of 
Darlaston, however, where so many gun-lock filers are located, 
there are fewer unemployed workpeople. At Westbromwich a steady 
but quiet trade is being done by the hollow-ware makers ; and the 
sume remark applies to the same branchin Wolverthampton. In and 
about Dudley and Stourbridge the chain, anchor, anvil, and nail 
trades are, as a rule, doing slightly more than at the last time that 
we specified those departments of industry in our necessarily rapid 
survey of the industries of the West Midlands. One considerable 
firm in the chain trade has recently been executing a good order for 
half-inch chains for Russia; but in the last-named trade only the 
cut nail makers are experiencing anything approaching an active 
demand. On every hand the orders are for the greater part for 
the foreign markets, those mentioned in our last—with the West 
Indian, also—continuing to rule. 

Apropos of the scientific balloon ascent from Wolverhampton on 
Monday, we may remark that, so great has been the interest of the 
engineer of the gas company of that town in the experiments, that 
he has invented an apparatus for estimating the specific gravity of 
gas, With a nicety that cannot be obtained by the use of other similar 
instruments. ‘The improvement upon the instruments usually used 
for this purpose which Mr. Proud has effected is self-evident ; and 
we are not surprised that by its assistance gas should have been 
selected of so uniformly light a character as to win the praise of the 
acronaut and the savans who were present. 

_ The new Dudley and Midland Counties Geological Society was 
Inaugurated on Friday under most favourable auspices. Lord 
Lyttelton, the president of the society, Professors ‘'ennant and 
Beckett, and Mr. Buckmaster were among the persons present. The 
object of the society, we may recapitulate, is to promote a more 
general study of the geological, botanical, and antiquarian features 
of the Midland district. ‘The operations of the club will, however, 
be mainly directed to the geological and scientific characteristics of 
the South Staffordshire coal-field; but excursions will be made 
during each summer to interesting places of easy access, where field 
meetings will be held, under the dircetion of practical scientific men. 
Winter gatherings will also be held in various towns of the district, 
to be devoted to lectures, the reading of papers, and diseussions on 
all matters of which the society may be supposed to take cognisance. 
Although the establishment of the present society is of recent date, 
yet italready numbers nearly 200 members from all parts of the dis- 
trict, and members of kindred societies in London and elsewhere. The 
eers of the Dudley Mechanics’ Institution have also come for- 
ward in a very liberal manner, and made arrangements for erecting 
in the new building (which is to be commenced almost imme- 
diately) for that institution, a large room, for the purposes of a 
museum, as well as for the general business of the Scientific So- 
ciety. This room will, no doubt, be ready for the society’s use early 
next year, in time for their annual meeting. Under these favourable 
auspices, there is every reason to believe that the society will go on 
and pros} and, unlike its predecessor, will prove eminently bene- 
ficial in encouraging the pursuit of science generally, and particularly 
the application of scientific principles to the staple manufacture and 
mining operations of the locality. As some return for the liberal 























After communicating with the leading ironmasters | 








spiritin which the society has been met by the managers of the 
Mechanics’ Institution, the committee are desirous of assisting the 
Building Committee to raise the amount éf funds still required. 
The cost of the contemplated building ( exclusive of the large lecture 
hall) will be about £2,400, of which £800 has yet to be raised ; but 
as a gentleman ( Mr. Stokes) connected with both societies has given 
his guarantee for the deficiency, the building operations will proceed 
at once. Lord Lyttelton, in opening the proceedings, said that from 
all parts of the country they were constantly hearing of the failures 
of institutions for the promotion of various kinds of knowledge, 
which apparently had commenced under very prosperous and favour- 
able auspices. At Worcester they had to regret the failure of an 
institution for the moral and intellectual improvement of the working 
men—the Working Men's College ; and again in Wolverhampton a 
very excellent institution, the School of Art, was now also closed, 
and its affairs finally wound up. Under these circumstances this 
district, it was feared by some, would gain an unenviable prominence 
for failures of this kind. He hoped, however, that this would not 
be the case with the society they were now met to inaugurate. 
Professor;Beckett then delivered the inaugural address, which was an 
exhaustive and most interesting paper on * ‘Lhe various periods of the 
Earth’s History.” Respecting the South Staffordshire coalfield, Mr. 
Beckett said :—“ As is well known, it is rapidly approaching ex- 
haustion, so far as regards its auciently understood limits. I fear it 
cannot be denied that, with a few honourable exceptions, the lack of 
scientific knowledge, evinced in its explorations, has contributed to 
sad waste of its invaluable treasures, and, what is of far greater im- 
portance, to the fearful destruction of human life. Plausible argu- 
ments are brought forward at the present day by unthinking 
persons to the effect that it would be folly to attempt to intro- 
duce better systems of mining where so little apparently re- 
mains to be won. Without even considering new fields ripening 
for development, this doctrine is surely fallacious. We are 
not yet reduced to the dregs, and my humble opinion is that 





if by more civilised modes of operation in the experience 
gained in other districts, at home and abroad, the health of 
our underground toilers can be improved, or the life of one 
of God's creatures can be saved, it is the bounden duty of 


employers of labour to further in every way a better state of things. 
Doubtless it would be a proper object for you to take the initiative 
and promote such a laudable movement in a judicious and well- 
considered manner, and I am persuaded that if steps be taken in 
that direction you will have the grateful co-operation, on behalf of 
themselves and their children, of at least the more intelligent of the 
mineral agents; especiaily if the great employers will kindly lend a 
willing hand. Without such extraneous aid it is impossible to ex- 
pect to succeed ; but the calls of humanity have been so often and 
nobly responded to amongst us, to say nothing of true economy 
being the ever ready attendant of science, that it would be presump- 
tuous to doubt the issue of a full and fair trial.”—Professor Tennant 
proposed, “ That in order to promote a general acquaintance with 
the scientific efforts of other districts it is desirable to hold joint 
meetings with kindred societies of London, and elsewhere. The 
able professor then expressed a wish, in which all who 
heard it heartily joined, namely, that his brotber professor's address 
might be printed and published. He afterwards dwelt at consider- 
able length on the vast importance of scientific knowledge even in 
a commercial point of view, and in illustration of the fact produced 
a stone which had been brought to England as a diamond, and for 
which a London jeweller had refused £10,000, and ticketed in the 
Exhibition of 1851 at the modest price of £51,200! It was, how- 
ever, now in his possession to sell it if he could, and the proprietor 
would be glad to dispose of it for £21! He mentioned this as an 
instance of the effects of ignorance in the matter of geology, and 
from the same cause he believed that at the Australian diggings 
diamonds, rubies, and precious stones of all kinds were constantly 
thrown away as rubbish. Ie produced a specimen of quartz which 
had been brought from Australia, remarking upon the fact that we 
spoke of gold now by tons, 800 tons having been imported from 
Australia since the discovery of the gold fields. Mr. Buckmaster 
(of the Science and Art Department, South Kensington) moved— 
“ That with the view of developing the resources of a mineral and 
manufacturing district like South Staffordshire, it is of great im- 
portance that the principles of applied science should be more 
generally understood, and hence it is desiralle that the best 
means of teaching and popularising science should be adopted.” 
He alluded, at considerable length, to the importance of clevating 
the character of the education given to the middle and working 
classes, contending that their education should be made to 
ep pace with the general advancement of society. He espo- 
cially enforced the study of science and art, which ought to 
be taken up at the point when the education in elementary 
schools ceased. He enumerated the subjects proposed to be put for- 
ward by a certain member of the Council on Education for the exa- 
mination of students. Amongst these subjects were chemistry, 
botany, geology, and some of the exact sciences, and connected with 
them were to be awarded certificates, bearing money value, and 
pointed out the great advantages which must be the result of the 
carrying out of such schemes. The progress made at present was 
highly satisfactory, and he had no doubt but that greater suc- 
cess would attend the further extension of the scheme. After 
the public meeting an excursion, under the guidance of Professor 
Beckett, proceeded to the famous Wren’s Nest Hill. Notwithstanding 
the morning's rain and continued threatening appearances, a large 
party of gentlemen, with a few ladies, joined in the excursion, 
and amid rank wet grass, dripping trees and bushes, aud slimy 
roads, examined this singular upheaved deposit of Wenlock lime- 
stoues surrounded by coal measures, and wondrously interspersed 
by daylight caverns, wrought for mercantile and agricultural pur- 
poses by the hand of man, though really more like the labours 
of the ‘Titans. Far in the deep profound, other excavations, lost 
in gloom and darkness, echoed the present labours of the pick, or 
reverberated with prolonged echoes from blasting 
—a world of danger and constant peril. The limestone supply 
forms two thick parallel bands, separated by thirty yards of shale 
encircling the elongated hill, and presenting an outward quaqua- 
versal dip, in some parts assuming a position nearly vertical to 
the horizon, but occasionally broken and contorted by longi- 
tudinal and transverse Faults. The points of geological interest 
were popularly described by Mr. beckett in a running com- 
mentary, and many specimens of geological and botanical inte- 
rest rewarded the bold labours of the party. In the evening the 
whole party were conducted by Mr. I’, Smith (the vice-president) 
through the justly celebrated Silurian caverns in the grounds of 
Dudley Castle, which were specially illuminated for the occasion. 
Already the society numbers upwards of 200 members. If only 
one-sixth of these become working members, the existence of the 
society will contribute largely to the spreading of a practical 
familiarity with the science of geology, and greatly contribute to 
the increased development andthe more economical “ working” of 
that portion of the wealth of the West Midlands to which its pro- 
sperity is, perhaps, directly traceable. 

There is some faint reason to hope that Lord Lyttelton’s reproach 
expre ssed above, so far as it relates to Wolverhampton, may not 
long exist. On Tuesday evening last a meeting of gentlemen, who 
have been constant in their attachment to the Wolverhampton 
School of Art, met in that town, resolved—* That the Schvol of 
Art be reorganised,” and then appointed a provisional committee to 
carry out the motion. The students continue to meet, and are ready 
to double the fees that they have hitherto paid. 

We are not to be set down as altogether (he)artless in the West 
Midlands. As a further additional illustration to the above, we 
have to state that on Monday last the ceremony of laying the foun- 
dation stone of a new School of Design in Coventry was performed 
in the presence of Lord Leigh, the lord-lieutenant of the gcounty, 
the corporation of Coventry, and other local magnates, and was 
attended by processions headed by bands of music, aud the universal 
déjeiner. The ceremony of laying the stone was pei formed at mid- 
day by Samuel Carter, Esq., solicitor to the London and North- 
Western and other Kiailway Companies, that gentleman bang a 
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native of Coventry, and having contributed the handsome donation 
of £500 towards the building fund. The building, which is being 
erected by public subscription, will occupy » site almost in the 
centre of the city, and not far distant from St. Michael’s and Holy 
Trinity churches. It will be built at an expense of £2,300, and 
will be in the Gothic style, consisting of variegated brick, with stone 
facings. The architect is Mr. Murray, and the contractor for the 
erection of the building is Mr. Mault. 

The sentiments of the inhabitants of Wolverhampton have just 
been expressed by a writer in a local newspaper. We reproduce 
some of his remarks, because their spirit is of wide application. He 
says:—“Much has been done for the art education of the people, and 
many schools ef design have been formed with the view of improv- 
ing the public taste, and of combining ornament with utility. I be- 
lieve there is no class who should aim at attainment of beauty in 
their works more than architects, but with rare exceptions they have 
regarded the clements of beauty as being altogether distinet and 
separate from practical utility. I have been led into these remarks 
from having been frequently annoyed whilst traversing the road 
from Wolverhampton to Shiffnal to see the hideous chimneys erected 
by the Waterworks Company at Tettenhall and Cosford.”—He con- 
cludes by hoping the * public body” he has referred to may “ retrieve 
their error, and show their concurrence in the improved taste of the 
age,” by adopting the suggestions of Mr. Rawlinson in his recent 
work, in which he gives “ Designs for Factory, Furnace, and other 
tall Chimneys,” and shows that at a trifling cost they can be made 
to rival the Campaniles and Watch Towers of Italy, and the Mina- 
rets of the Kast. 

The defence set up and established, on Wednesday last, in the 
Petty Sessions Court in Wolverhampton, in a case in which the 
butty of a pit was charged with an infringement of the 8th see. 
of the Sth and 6th Vic., in having employed some women to receive 
and send down the skips, is of interest to mine proprietors. It was 
that the person amenable must be either the “owner, lessee, or 
occupier” of the pit, and it was maintained that the defendant 
possessed neither of those relationships. The bench admitted the 
defence and dismissed the summons. Hitherto it had been the cov- 
viction that the butty must be regarded as the occupier. Women 
may be employed upon pit banks, but they must not take any 
part in the tackling or untackling of the skips or cages, or in the 
management of any other portion of the machinery connected with 
any * vertical shaft, or pit, or inclined plane.” For the informer it 
was alleged that in this case three women received and sent down 
the skips, whilst a man ran away with the laden skips along the 
tramway into the * field” of the colliery. The facts were denied, 
but for the defence the point of law quoted was first pleaded, and, 
as we have remarked, successfully pleaded. Of course Mr. Bates, 
the proprietor, and the legal occupier of the colliery, remains liable 
to the fine which the statute enforces, if the allegation set up by 
the prosecution can be established. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
Norrnern Marrers: Blyth and Tyne Railway: United Kingdom 
Nlectric Telegraph Company: Stockton and Darlington Railway: 
Proposed Railway between Wooler and Glendale: (Quick Engineering 
of Steamers: River Tyne Commissioners—Otnen Norruern [res : 
Cleveland Iron Trade: New Foundry near Sunderland: Shields 
Steam Shipping Company—-F atau ACCWENT AT THE Kinkstaut Forer, 
Leeps—Srare or 'Trape: Sheffield: Manchester—Sream Cuuri- 
vation: The Late Trials at Leeds—Rauway Procness: Great 
Northern: North Eastern — Kauway Arvowntaents—RAmway 
AmaLgamation—Scortisn Tories: Clyde Shipbuilding: The End 
of the Ocean Mail Steamer Dee : Inverness and Perth Railway. 
We commence with the North. The extension of the Blyth and 
Tyne Railway to Neweastle has been commenced by the contractors, 
Messrs. Rosser and Smith. The extension is to leave the line at 
Monkseaton, and pass by way of Backworth and Long Benton, 
terminating at New Bridge-street, Newcastle. The directors of the 
United Kingdom Electric Telegraph Company, represented by Lord 
Alfred Churchill, M.P., and Mr. Andrews, the secretary and 
manager, are turning a very eager gaze to the northern towns, and 
unfolded their views at a meeting held at Newcastle last week. 
They solicit a contribution of £5,000 to their share capital from 
Neweastle, and if they obtain that amount they will at once extend 
their system to Tyneside. [Similar overtures have been made to 
Hull.| Thespeech of the chairman of the Stockton and Darlington 
railway meeting, just held, was, as usual, a kind of exposé of the 
commercial situation of the district. The honourable gentleman 
(Mr. Henry Pease) said he found from official returns that the value 
of the exports of iron over sea for the first six months in 1861, was 
£127,000; and in 1862, £206,000; the value of iron exported from 
the ‘lees being £78,000. Something had been said with regard to 
the probable effects of the improved tariff with France; and from a 
return before him, he found that the value of the exports from 
Middlesbro’ to France in the first six months of 1861 was £15,742, 
and in the same period of 1862, £48,914. Gentlemen who had had 
the opportunity of visiting the different ironworks of the district 
would have received information from various parties that they 
were gradually establishing a position on the continent of 
Europe, which, in all probability, nothing could effectually assail, 
The trade on the South Durham line had developed itself very 
much to the satisfaction of the directors, and they by no means 
wished to “hark back” from what they had said, as they had not 
exaggerated the importance of that line. Considering the state of 
trade in the country generally, when the line was opened it was 
quite practicable to send coals over this district to parties in Cum- 
berland, but since the cotton manufacturers in Lancashire had been 
almost wholly thrown out of employment, the coal owners had so 
far reduced their prices in order to force a trade that a profitable 
traflic to Cumberland could not be conducted, ‘The reason why the 
line had not more developed itself would be seen in the reduction 
in the export of goods. A large amount was sent from Yorkshire 
and Lancashire for export from West Hartlepool, Middlesbro’, and 
other places. Accordingly, the shareholders had a right to ex- 
pect a portion of the traffic over the South Durham line, but 
when they called to mind that the trade in export goods from 
West Hartlepool, which, in 1861, indicated a value for the month 
of July of £686,000, was in July, 1862, only £248,000, they would 
easily see an explanation of the present depression of trafic. A 
large amount of the tonnage which passed over the South Durham 
line consisted of coke, which, in the first half-year of 1861, was 
$52,000 tons, while in 1862 the tonnage of coke conveyed was 
474,000 tons, On the Stockton and Darlington line proper, the pum- 
ber of tons conveyed over a mile was 34,000,000 tons in 1858; but in 
1862, the quantity having been progressing annually, there were 
14,000,000 tons conveyed over a mile. With regard to the Saltburn 
ranch, there was very little to say. With the exception of two and 
ahalf miles, the line was used for the conveyance of ironstone; the other 
part was used for the conveyance of passengers to the seaside, and the 
progress of that place was very satisfactory.—A conference on the sul- 
ject of a proposed railway between Wooler and Glendale is to be 
held at Newcastle on the 29th inst. between the directors of the 
North-Eastern Railway and some district committees formed to 
promote the line.-—A paddle steamer, the Jaroslavits, built by Messrs. 
©. Mitchell and Co., Low Walker, with a pair of oscillating engines, 
indicating 250-horse power, manufactured by Messrs. Iobert 
Morrison and Co., Ouseburn Engine Works, Newcastle, was brought 
to the large crane, at Newcastle Quay, to receive her engines and 
boiler, on the 7th July, and steamed down the river on the 11th, 
being four days in getting her machinery on board and steam up, 
The vessel has since arrived at Cronstadt from the Tyne in 6} days, 
Hier sister ship, by the same builders, was launched on the 6th inst., 
and brought to the crane to receive her machinery, atfourp.m. She 
had steam up at four p.m. on the 9th, and made a preliminary trial 
trip down the river, thus putting her machinery on board and getting 
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steam up within three days of launching.—The River Tyne Commis- 
sioners had rather an interesting meeting yesterday week. The Piers 
Committee stated in a report, which was read and adopted, that on 
the 15th of July they had a conference with Mr. Walker. As the 
works under Mr. Lawton’s contract would be completed in two or 
three months from the present day, except some of the upper works, 
such as paving, &e., of no great cost, and about which there was 
very little probability of disputed claim, Mr. Lawton must now be 
asked by the committee if he would undertake to deliver a complete 
account of all extra claims beyond the contract account, before the 
end of October. If desired by Mr. Lawton, Mr. Messent would 
meet his agent for mutual explanation, and should the amount of 
the account be such as the commissioners could agree to, or nearly 
80, they would inform Mr. Lawton accordingly. If not, the deed 
of reference, to two arbitrators, with power to name a third, would 
be proceeded with immediately, Thecontract for the extension should 
include both piers, except the circular heads, and it was to be distinctly 
understood that the commissioners would not receive any tender from 
Mr. Lawton for the extension of the works unless the amount of his 
extra claim under the first contract was distinctly settled, or a deed 
of reference to arbitrators executed by him. The surveys required 
for the contract would be proceeded with forthwith by Mr. Messent, 
with such assistance as the directors might consider requisite in 
order that the plans and specifications might be ready for tenders in 
the month of January, 1863. At the second meeting, on the 12th, 
correspondence was read as to the proposal for placing a bell-buoy 
at the head of the North Pier. Mr. Messent had written to the 
Trinity House, asking their opinion as to whether the proposed buoy 
would be au advantage or otherwise, and the Trinity House had re- 
plied that they considered the proposed buoy would be of no use, but 
might be the cause of casualty, by drawing vessels into danger. The 
commistee recommended, as suggested by Mr. Walker, that a deed of 
conveyance be forthwith prepared for execution by the commis- 
sion and Mr. Lawton, referring to Mr. Leslie and Mr. Bidder, the 
question in dispute arising on the payment of the contract, with 
power to name a third person as referee. The Dredger and River 
Works Committee reported that ata meeting held on the 22nd of 
July they opened and examined tenders} which had been received 
for the construction of a steam engine, and it was resolved that the 
tender of Messrs. Losh, Wilson, and Bell for the erection of a steam 
engine for Howdon yard, for the sum of £1,085, be executed, leaving 
it to the option of the engineer to accept or not the offer to supply 
the engine with Spencer's condenser for £100 extra. The com- 
mittee also opened and examined offers which had been received for 
the construction of a steam-tug, and resolved that the tender of Mr. 
‘Thomas Hopple toconstructasteam-tug according to specifications for 
£1,875 be accepted. In connection with the report of this committee 
a letter was read from Messrs. Thompson and Co., of Spring Garden 
lronworks. ‘They submitted that several engineering firms on the 
‘l'yne, as well as themselves, had sent in tenders for two dredgers, 
and that they observed by the newspapers that the contract price 
of Messrs. Wingate and Co. was £2,800, higher than the amount for 
which they had tendered to construct the two dredgers. They sub- 
mitted that their firm was perfectly competent to undertake the 
work in question, having had considerable experience in the con- 
struction of heavy marine engines and of machinery of a similar 
character ; and they considered, as an act. of justice to themselves, 
that ne contract must be entered into with Messrs. Wingate and Co. 
without giving them an opportunity of being heard. The chair- 
man, however, moved that the contract with Messrs. Wingate should 
receive the seal of the commissioners; and the motion was carried 
with only one dissenticnt. The affair has excited some little talk 
in the mechanical circles of the Ty ne. 

We may add a few other items of interest from the North. The 
iron trade of the Cleveland district exhibits some signs of improve- 
ment, but the coke trade is exceedingly dull. ‘Taking things 
generally, however, it is admitied that they might be much worse 
than they actually are. A new foundry is in course of erection at 
Pallion, near Sunderland, and will be conducted under the manage- 
ment of Mr. Miller, late of the Bishopwearmouth Ironworks. ‘The 
Shields Steam Shipping Company has realised a profit at the rate of 
10 per cent. per annum for the past six months. The concern is 
one, however, of no great magnitude at present, the capital employed 
being only £10,000 

A disastrous accident at the Kirkstall Forge, near Leeds, was to 
form the subject of inquiry to day (Friday). It appears that a number 
of the workmen were engaged in casting an anvil block fora steam 
hammer, two crane handles being in use, when an explosion of a 
fearful character occurred, Marmaduke Wilson, a fettler, was helping 
to hoist at one crane when the explosion took place, and he, as well 
as seven others, were burnt. Four of them, including Wilson, were 
taken to the Leeds Infirmary. Wilson was suffering severely from 
burns on both his arms, both legs, the lower part of his body, and 
his face and throat, Ife never recovered the shock, and died from 
his injuries, At the inquest, which has been already commenced, 
John Dufton, a moulder, said he was assisting in casting the anvil in 
question, and he believed that the vent had got “struck.” At the 
bottom of the mould there were vents to allow the foul air to escape ; 
the vents were two pipes, one on each side. It was his (witness's) 
opinion that the metal had got somewhere down to the plate under- 
neath—had got to the cold iron, which would be damp from being 
in the sand—and blown up the metal. This plate was put in, and 
fitted tight, and loam put on the top of it, and then dried. Holmes, 
foreman of the moulders, said he did not examine the mould before 
they began to put in the metal, but he told Dufton twice to mind and 
make the bottom firm. Witness now believed that the metal had 
got underneath the plate at the bottom, and thus caused the explo- | 
sion. ‘The jury were of opinion that some evidence of a scientitic 
nature was required, and the inquiry was therefore adjourned until 
to-day (Friday iB 

The steel trade of Sheflield, although still the most active of local 
industries, is not so active as it was a short time previously. There 
is even a falling off in the demand, so long sustained, for erinoline 
steel, The railway spring trade is also dull, but there is some de- 
mand for saws, espeeiilly from the north of Europe. Capt. Palin, 
reporting upon the state of employment at Manchester, returns the 
position of the machinists and foundries of that city as follows :— 
Machinists—working full time with all hands, 8; working full time 
with a portion of their hands, 28; working short time, 1U ; stopped 
altogether, 1. Foundries—working full time with all hands, 5; 
working full time with a portion of their hands, 17; working short 
time, 2. Nearly one-fourth of the general operative population of 
Manchester are now out of employment, and considesably more 
than another fourth are on short time. p 

We noticed in a recent impression a trial which took place at the 
late meeting of the Yorkshire Agricultural Society of Fowler's and 
Hloward’s systems of steam cultivation. A report on the subject 
has just been delivered to the council of the society by Mr. J.C. 
Morton, the eminent agricultural Jittérateur, who observes :—“ We 
saw the speed of steam cultivation well illustrated yesterday, and the 
superior quality of steam cultivation was also sufficiently well shown, 
for the patches of clay land in the field were ploughed and cultivated, 
and the lighter soil was thrown about, so as no horse power could 
have done it. ‘The cost of the work cannot be illustrated by a few 
hours’ trial; but there is now experience, both of Fowler's and 
Howard's apparatus, over years enough and acreage enough to prove 
that their better cultivation is generally attained at much less cost 
than is incurred in horse labour. To have walked over many 
thousands of acres cultivated by both, and having been allowed to 
inquire particularly into the history of steam cultivation over man 
scores of farms in all parts of the country, and am able to speak with 
some confidence on this point. It will be found that, taking every 
particular of the expense into the account—wages, fuel, breakages, 
and tear and wear, and interest of capital—good ploughing may be 
done by steam for from 8s. to 10s. per acre, and one-way grubbing 
for from 5s. to 8s. per acre, which under horse labour would have | 
cost 12s, 
work.” 

Amid the general depression of the railway interest the pros verity 
of the Great Northern Company shines out a bright example for 
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other directions. Notwithstanding every obstacle the balance now 
available for dividend is £109,390 against £90,094 at the correspond- 
ing period of 1861. The receipts from passenger and merchandise 
traffic have increased very satisfactorily. The coal traffic has, how- 
ever, been much less remunerative, owing to a reduction in the 
rates, and to a smaller quantity having been carried in the winter 
and spring of 1862, as compared with 1861, when the weather was 
peculiarly severe. The quantity of coal imported into London by 
sea, railway, and canal, in the first six months of 1862, was less by 
241,027 tons than in the same period in 1861. The expenditure of 
the half-year is less by £18,078 than in the first six months of 1861, 
the chief diminution being in the repair of carriages and wagons, in 
consequence of the decrease in the coal trade and of a reduced 
expenditure for tyres, which were largely renewed in 1861. The 
relaying of the permanent way with heavier rails has been steadily 
continued, and the revenue account is charged this half year with 
£15,000 on that account, as against £5,000 in 1861. At the half-yearly 
mevting of the North-Eastern Company held at York on Friday 
the chairman (Mr. H. 8. Thompson) said it was satisfactory to know 
that the decrease in the receipts was not owing to a failure in the 
resources of the district, nor to any want of energy in developing 
those resources, for the connection of the great coal districts with 
the North-Eastern system was being rapidly completed, and men 
of capital were beginning to erect large works both in Durham and 
Yorkshire. It was resolved to apply to Parliament again next 
session for powers to construct a line from the Hull and Selby 
Railway to Doncaster.—We understand that Mr. R. S. Mansel, of 
Liverpool, the superintendent of the passenger traffic for the northern 
division of the London and North-Western Railway Company, has 
been appointed secretary of the North London Railway. This has 
caused some changes. Mr. Charles Cooper, the passenger traffic 
superintendent of the uorth-eastern division of the great company, 
has been appointed to succeed Mr. Mansel, and has accordingly 
removed from Manchester to Liverpool. Mr. Cooper is succeeded 
in Manchester by his late assistant, Mr. J. C. Partington. 

Railway amalgamation and extension has been proceeding apace 
of rate, although the same cannot be said of the dividends. The 
great systems are every year swallowing up their small neighbours. 
The London and North-Western has now 1,096} miles at work; 
the Great Western, 978} miles; the North-Eastern, 878} miles; the 
Midland, 630; the Great Eastern, 650; the North British, 410; the 
London and South -Western, 400; the Lancashire and Yorkshire, 
396; the Great Northern, 330; the South-Eastern, 306; the London, 
Brighton, and South Coast, 342; the Caledonian, 220; and the 
Manchester, Sheffield, and Lincolnshire, 232. We make bold to 
say that ten oe hence there will not be more than twenty or 
twenty-five distinct companies in England, amalgamation being the 
only means of reducing expenditure, and saving something out of 
the wreck. 

With respect to Clyde shipbuilding, we may note the launch by 
Messrs. J. and G. Thomson of a finely modelled screw steamer, 
which has received the name of the City ef Melbourne. The 
steamer is 950 tons burthen and 250-horse power, and has been 
built for the Australian Steam Navigation Company. She is the 
fifth vessel which Messrs. Thomson have constructed for the com- 
pany. On Saturday a paddle steamer, named the Apollo, was 
launched from the building yard of Messrs. Caird and Co., of 
Greenock, for the Bristol General Steam Navigation Company. Her 
dimensions are—length, 230ft. Gin.; breadth of beam, 26ft.; depth 
of hold, 14ft. 6in. She will be fitted with a pair of oscillating 
engines of 260-horse power collectively, and will trade between the 
ports of Bristol and Cork. On the same day Messrs. Charles Con- 
nell and Co. launched from their building yard at Overnewton a 
screw of 460 tons, named the Messina, and built for Messrs. 
Handysides and Henderson, who propose to employ her in 
the Mediterranean trade. The largest vessel which ever en- 
tered Dundee Harbour has just come in there. She is the Dee, 
of London, which was formerly employed as an ocean mail 
steamer, carrying the West Indian mails, and registers within 
a fraction of 1,700 tons n.m. The Dee, though now fitted as a 
sailing vessel, was formerly a paddle steamer, and was built at 
Glasgow about twenty years ago. Having been stranded she is now 
unfit for a mail steamer, and, after being greatly repaired and 
strengthened, she is to be employed as a coal store ship on the west 
coast of Africa, lying principally at Sierra Leone. It is believed 
she will carry 3,000 tons of coal. The contract for repairs, 
which is a very heavy one, has been taken by Messrs. Hall.— 
A railway is now making good progress between Perth and 
Inverness. At some points the way is almost completed, and 
already small service engines have begun to be used upon it, in 
conveying material to and from different parts of the line. In the 
neighbourhood of Pitlochry particularly, and between that and 
Dunkeld, the different contracts are far advanced; but the many 
streams which have to be forded, and the uneven nature of the 
ground, make the work one of great labour. In the Blair Atholl 
district, too, the line is being vigorously projected; but here, too, 
the difficulties encountered are unusually great. In Killiecrankie, 
for instance, the railway runs along the steep face of the hill, a short 
distance below the public road, and a very large amount of embank- 
ing and bridging is required. At the head of the Pass, a short 
tunnel through the hill is formed. From thence towards Blair the 
country iscomparatively level ; but still further north towards Dalua- 
cardoch the same difficulties of ground are likely to be experienced 
in the coutract recently entered into for the construction of one 
part of the work. On the whole extent of the line only a single 
line of rails is being laid. The district is “famed in story,” but the 
iron way will tend to destroy some of its romance, although it will 
familiarise the public with its beauties. 








Briston Cuannet Derences.—The projected fortifications for the 
defence of the Bristol Channel and the estuary of the Severn are at 
once to be erected. On the English side of the channel a heavy 
battery will be erected on the extreme western point of Brean 
Down, a promontory which runs out a considerable distance into 
the channel, having a high elevation throughout. The second de- 
fence will be batteries on each side of the Steep Holmes, the third 
similar batteries on both sides of the Flat Holmes, and the fourth 
defence a fort mounting heavy ordnance at Lavernock Point, a pro- 
montory just below Penarth Roads. Between these defences a 
very formidable crossfire could be maintained. In no case would 
the ordnance be required to command a greater range than 2,000 
yards. 

Ancient Move or Ligutina Lonpox.—John Wardall, by will 
dated the 29th of August, 1656, gave to the Grocers’ Company a 
tenement called the “ White Bear,” in Walbrook, to the intent that 
they should yearly, within thirty days after Michaelmas, pay to the 
churchwardens of St. Botolph, Billingsgate, £4, to provide a good 
and sufficient iron and glass lantern, with a candle for the direction 
of passengers to go with more security to and from the water side all 
night long, to be fixed at the north-east corner of the parish church 
of St. Botolph, from the Feast-dsy of St. Bartholomew to Lady-day ; 
out of which sum £1 was to be paid to the sexton for taking care of 
the lantern. ‘This annuity is now applied to the support of a lamp 
in the place prescribed, which is lighted with gas.— City Press. 

Foreign anp Co.ontan Jorrings.—The American advices to hand 
this week state that Mr. William H. Webb, of New York, had con- 
tracted with the Federal Government to build an iron steam ram, to 
be covered with Gin. iron, to have two turrets, like the Monitor, and 
a bow covered with 12in. iron. A solid iron ram is to run half the 
length of the vessel, for which Mr. Webb is to receive the sum of 
1,250,000 dollars, or £250,000.—A Toulon letter of the 6th states that 
the building yards of La Seyne have commenced delivering to the 
naval authorities the first of the eight iron gunboats which had been 
ordered by the state for service in Cochin China. Those small 
boats, which are made on the most improved models, may be taken 
to pieces and put together in thirty hours. The machines are of 





20-horse power, and the artillery they carry is one 12-pounder 
rifled gun in bronze.—An extensive coal mine is now working in 
the province of Auckland, New Zealand, and the coal obtained from 
it is gelling at the nearest port for 12s. a ton. 


“tubes, for winding engines, for steam cranes, as well 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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Rats have been more inquired for, and the market is firm at £5 10s. 
per ton for erdinary sections, f.0.b, at the shipping port. 

Scorcn Pie Iron has continued very firm throughout the week, and 
prices are a little higher, the market in Glasgow closing firm at 55s. for 
cash, and with buyers at {55s. 6d. (but no sellers) for three months open, 
Mixed Nos. Warrants f.o.b. in England. 

SPELTER inactive, and but few sales reported. 

Coprgr in moderate request. 

Leap rather flat, but prices unaltered. 

Tin.—English continues in fair request. Foreign quoted lower, viz., 
Banca £114 to £115, and Straits £110 per ton, with but little doing. 

TIN-PLATES quiet. 

August 21st, 1862. 


PRICES CURRENT OF TIMBER. 
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Fire Encrves.-—Ten gentlemen, including the Duke of Suther- 
land and the Earl of Caithness, have formed a committee for the 
purpose of raising a fund for the offer of prizes for the most efficient 
steam fire-engines, hoping that by thus inducing competition a great 
improvement upon anything yet invented will be obtained. They 
ask for the co-operation of insurance companies and parochial au- 
thorities. 

Armour-pLatep Cvrota VesseL or War. — The Board of 
Admiralty has fully approved the model of an improved armour- 
plated cupola vessel invented by Mr. Turner, master shipwright at 
the Woolwich Dockyard, and one of these vessels is ordered to be 
construéted. The iron cupola will be fixed instead of movable, 
200ft. long, 50ft. broad, and 10ft. deep. Guns will be placed round 
the vessel from fore to aft, and will be able to sweep the water at 
such a depression that no gun-vessel can approach. She will be 
fitted with a ram 8ft. under the surface of the water, 8ft. long, and 
her rudder-tiller and propeller will be under the water. The ship 
will carry twenty-six guns, and her dimensions will be as follows : 
—330ft. ben 64ft. broad, 2dft. draught, and 8,700 tons displace- 
ment. 

FrictionaL Geartnc.—In the western passage of the western 
annexe will be found a steam winch, exhibited by the Patent Fric- 
tional Gearing om of Glasgow, which will well repay in- 
spection. As most of our readers are probably aware, the frictional 
gearing is intended as a substitute for toothed wheels of every 
description, a few, we think, who examine the working of the 
wheels can doubt that the improvement is very great. The mode 
by which the motion is communicated is extremely simple; the 
peripheries of the wheels are provided with continuous and endless 
A-shaped grooves, the extreme points of the A being removed to 
ensure a good bite, and each A fitting into the recess formed between 
two W on the other wheel; the smallest possible pressure is thus 
made to give a very large amount of force. It is calculated that the 
adhesion or driving hold of the surfaces of these grooved wheels is 
about nine times that of plain surface frictional wheels. When 
working at 1,000 circumferential feet per minute the contact pres- 
sure requisite for transmitting a standard horse-power is 22 1b. ; at 
double that circumferential speed, 111b.; and in the same relative 
proportions at other speeds; a wheel 8ft. in diameter, working at 
forty revolutions per minute, gearing with a pinion, requiring about 
1 ton of contact pressure to transmit 100 indicated horse-power. 
This system of gearing seems to be thoroughly adapted both to 
heavy and light machinery; and wherever there is liabality to 
sudden concussion or strain they are invaluable, since, from their 
very principle, it is evident that they cannot be damaged ; for, in 
case of a sudden jerk, a slight and immaterial slip is the sole in- 
convenience, the wheels being left in quite as good order after the 
jerk as they were before, instead of, as would be the case with 
ordinary teeth gearing in use, broken teeth having to be repaired 
before the working could be continued. The smoothness with 
which the frictional gearing works is remarkable. Some of the 
wheels upon this system have been in use for more than four years, 
and continue to give the greatest possible satisfaction; and it is 
considered that where the wheels are properly proportioned to the 
work to be done they are more durable, and transmit power with 
less waste by friction than is incurred by using toothed gear. As 
an evidence of the advantages derived being really of a practical 
character, it will suffice to state that this system of gearing has been 
adopted by many of the principal ironmasters, manufacturers, and 
others in Scotland and South Wales, and with such satisfactory 
results that many of them have given permission for the gearing to 
be examined at their works in operation. Even for such heavy 
work as the rolling of iron the grooved wheels have been found 
applicable; and in their application to heavy and light rolling at 
poses they may be seen in use at_the works of Messrs. Sharp an 
Brown, Birmingham; of the Dundyvan Tron Company, Coat- 
bridge; of Messrs. William Baird and Co., Muirkirk; of —_ 
Strang and Hamilton, Glasgow; of the late Mr. Anthony Hill, 
Merthyr Tydvil; and at several — yer , Hs a —. o : 

s > ye ing rolls for straightening bars a 
also been employed as screwing g yon ies 





fans, circular saws, rotary pumps, &c, 
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GLEANINGS FROM THE EXHIBITION 


(Continued from page 105.) 





Tye transition from the Indian court in the gallery to that 
portion of the middle avenue where China, Japan, and Madagascar 
exhibit their multifarious productions is very suggestive. The 
different races, although not separated geographically by any very 
wide interval, are yet as distinct as can well be imagined. 
inhabitants of India belong to what ethnologists call the pelasgic, 
or Indo-Eurcpean variety of mankind. ‘Lheir features, their 
manners, and their language differ nearly as much from those of 
the inhabitants of China and Japan as they do from those of 
modern Europe. It is now a well-ascertained fact, that almost 


all the languages of Europe have been derived from the sancerit, | 


or ancient language of the Hindoos; and both history and tradi- 
tion point to India and the high table-land of central Asia as 
the source from which the various races now inhabiting Europe 
have been derived. Successive migrations from this region, at 


widely-separated intervals of time, first peopled Asia Minor, | 


Eastern Europe, and the shores of the Mediterranean, and gradu- 
ally spread themselves over the whole Continent. Each successive 
swarm from the central hive overlaying the previous one, and 
driving the aboriginal settlers, as the Saxon coes the American 
Indian, farther and farther west, until their further progress was 
arrested by the Atlantic. Here for many ages the tide of human 
progress was stayed, until, in accumulated strength, it found a 
passage across to the new world of the west. This continually 
westward movement of human civilisation is a favourite theme 
with some authors, who have even constructed charts delineating 
its progress, as a great tidal wave following the sun. The opening 
up of Japan by the Americaus is certainly a curious corroboration 
ot the idea. In crossing the Pacific and rousing the dormant 
energies of the Japanese, the Americans have, as it were, com- 
pleted the cycle. The vital stream of human thought and energy 
which started from Central Asia, had, after flowing westwards, and 
accumulating the experience of every intervening clime, returned 
upon itself. The visit of the Japanese Ambassadors to the Interna- 
tional Exh bition had, therefore, a peculiar significance. It will not 
be matter of surprise that when they came to inspect the contents of 
the Japanese stall, they expressed themselves as rather disgusted 
with the affair—and, with things in general. 

A great German philologist who had attentively studied the 
Japanese language, stated his conviction that, from its peculiar 
structure, it must have belonged to a people wholly distinct from 
any with which he was acquainted. As a race, the Japanese have 
scarcely any but accidental affinities with the Chinese, whose 
language is monosyllabic—while that of the Japanese is polysyl- 
labic. In whatever way the Chinese are related to the Indo- 
European race it is certain that the Japanese separated from the 
parent stem at an earlier period, had migrated eastwards, and be- 
come a distinct people, long before the Chinese empire had been 
constituted. It is true the Japanese are familiar with the Chinese 
character and language, and most of their scientific and sacred 
books are written in Chinese. This circumstance, however, is 
attributable to the early commerce wiich existed between the 
two peoples, and to the fact that, at the best period of Chinese 
literature, when the religious system of Confucius began to stir 
up the Eastern world, the Japanese then, as now, eagerly availed 
themselves of foreign ideas. On the other hand, Chinamen do 
not understand Japanese unless when written in the Chinese sym- 
bolic character, which has no more reference to special language 
than the numerals 1, 2, 3 have to the sounds by which they are 
known in different parts of the world. 

Tie Chinese and Japanese collections are only separated by a 
narrow passage, so that we have excellent opportunities of com- 
paring their several productions. The contrast between the two 
is very striking. The Chinese are a conceited, dirty, hide-bound 
race of pedants, andtheir works show it. The one redeeming 
feature im their character is their indomitable and unwearied 
industry In this respect they are fully equalled by the Japanese, 
and both contrast favourably with the natives of Hindostan. There 
is this speciality, however, in Japanese industry : it is of a cheer- 
ful, joyous, and spontaneous character, full of playful fancy and 
humour in all its developments, Chinese art is essentially con 
vertional, sordid, and mean. 

One of the most interesting features of the Japanese collection is 
the lacquered and inlaid cabinets, tables, boxcs, and other specimens 
of carpentry of a high order, both in design and execution. On 
examining these, one is naturally led to inquire whether the 
Japanese workman has the same facilities in the way of tools 
which an Englishman enjoys. Every one is familiar with the 
extensive assortment of tools employed by a cabinet-maker in 
this country. It is with some surprise, therefore, that we turn to 
the collection of carpenters’ tools exhibited as the stock in trade 
of the workman who has turned out the highly finished specimens 
of his skill which we see around us. The planes are without 
wooden wedges or top irons; the saws like those which have 
been used in India and in Egypt from time immemorial—slender 
blades of steel, too feeble to bear the thrust by which our saws 
operate, but made to cut by being drawn through the wood by 
the point, which forms the handle. A much more extensive kit 
of carpenters’ tools may be seen any day in the Egyptian depart- 
ment of the British Museum. The Pasoola or hand adze which 
forms the most useful tool of the Hindoo carpenter does not 
appear to be known to the Japanese. I suspect, however, that the 
few rude tools exhibited give but an imperfect idea of the 
resources of the Japanese workmen. I had un opportunity some 
months ago of examining a very extensive collection of Chinese 
tools brought over to this country by Sir John Bowring. Although 
partaking of the same mechanical defects as those shown 
in the Japanese court, they were much more varied, and 
shows indications of that special adaptation to particular ends 
which characterise the tools of the European workman. Judging 
by the results, I cannot suppose that the Japanese are behind the 
Celestials in this respect. but rather imagine that the collection 
of carpenters’ tools exhibited is partial and imperfect. I remem- 
ber seeing an exhibition of Japanese furniture collected by the 
Dutch East India Government at Batavia, in 1854, of a far more 
complete and varied character than that at present shown at Ken- 
sington. There was much less of lacquer work, which hides 
imperfect joinery, and more of fine cabinet and inlaid woodwork, 
where any defect in the finish could be more readily detected. As 
was remarked of the blackwood furniture in the Indian depart- 
ment, although the ornamentation of these articles was almost 
purely of native design, one could readily distinguish, in the 
general form and arrangement, the influence of Dutch ideas of 
utility. The samples of Japanese cabinet work exhibited on the 
Present occasion seem to be pretty free from this defect; and 
consequently we meet with some most original ideas for the ar- 
Tangement of drawers, cabinets, &c. One little contrivance is 
especially worthy of notice, as I am not aware that it has ever 
been used in this country. It consists of a nest of drawers made 
in the form of a quadrant. In place of drawing them out in the 
usual way, each drawer revolves upen the central axis of the 
quacrent, and is swung cut and aside, so that the contents of eact 
Grawer can be iuspected to the utmost extent without risk oi 
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TH 
pulling the drawer out of the frame, and having to spend time in 
getting it to fit into its proper place again. By this arrangement 
too, the contents of four drawers can be seen at once, by disposing 
the quadrants radially like a fan. 
| We are told that the Japanese, with their usual tact, have begun 
| to copy our best English lock:, but those exhibited are of an ex- 
| ceedingly primitive description, much the same, in fact, as those 
usually found on a Chinese workbox. 

It seems to be an universal rule in all countries that the wooden 
| platter comes into use long before the earthenware dish has been 
| invented. In Japan, what we may call the wooden age of crockery 
' has become a permanent institution, which even the possession of 
| the most delicate of china ware has not been altogether able to 





| ings. 
| patterns. 


| It consists of a powder said to be pounded tale. 


displace. This anomally is due to the peculiar mode cf lacquering | 


employed by the Japanese. 

There is an extensive assortment of this lacquered—crockery, I 
suppose we must call it, in the form of tiffin or luncheon boxes, 
and bowls and platters of various shapes and sizes. 
| boxes consist of some half dozen trays, each about the size of a 
hot-water plate, placed one over the other, each forming a sepa- 








fitting into a case with an arched handle like a basket, which 
allows them to be transported from place to place without 
difliculty. When the Earl of Elgin and his suite were entertained 
by the Tycoon, all the dishes were borne from the Imperial 
kitchen by means of these appliances. Everything—even to 
spoons, tumblers, and cups—were of the same material, It is 
singular that although the varnish which forms the outer surface 
of this ware is in itself poisonous, so hard and insoluble does it be- 
come that even when hot tea is poured into lacquered cups no bad 
efiects are ever known to result from its use. The varnish 
in question is obtained from a plant, the Rus vernix, called 
orosino by the Japanese. It is applied in five successive coatings, 
and ground down between each coating until it becomes a hard and 
firm surface. Those raised ornaments, representing birds, flowers, 


Chinese, there is a good deal of conventionalism apparent in these 


tion, there is a great deal of variety in the various combinations 
made with them. 


unlike the Chinese, there is nothing loud, vulgar, or revolting in 
Japanese grotesques. It generally consists in representing 


with dragons’ heads united to the body of a horse, or tortoises 
brandishing enormous bushy tails, &c. The Japanese appear, 
too, to possess what is a rare endowment among semi-civilised 
races—a sense of landscape beauty. The willow pattern and the 
monstrositics depicted on tea chests give an idea of landscape as 
understood among the Celestials. The series of coloured litho- 
chromic prints exhibited by the Japanese display great variety of 
scenery, and a keen appreciation of its beauty. 

_In these, as in the drawing of those spirited representations of 
birds, animals, &c., which characterise the Japanese style of deco- 
ration, there is no appearance of laboured efiort. Every touch is 
sharp, clear, and defined, as if the artists were perfectly masters of 
the subject. Those who have had an opportunity of seeing them 
at work declare that the draftsman never hesitates or makes a 
false touch, but strikes the outline at once boldly and freely. 

It was remarked when in the Indian department that when 
ever the Hindoo artist introduces an animal figure into his tracery 
he bungles it. The best style of Indian decoration is a species of 
flowery arabesque. With the Japanese, on the contrary, the 
arabesque is rare. and when it does occur it is decidedly scraggy 
and bare. The Chinese arabesque reminds one of a heap of knotted 
firewood faggots. 

At the corner of the stall where the carpenters’ tools are dis- 
played, there is au article exhibited which has puzzled everybody 
who hasseen it. It is a small screen of what appears to be slender 
glass rods, woven together with string. Glass, however, in the 
strict acceptation of the word, it is not. So perfect is the trans- 
parency, so hard and vitreous the appearance of the surface, that 
it does indeed require faith to believe it is what it is represented 
to be— boiled rice! It was only after I had succeeded in scratching 
with a pen-knife the end of one of the rods that I was able to give 
any credence to the statement made by the attendant at the stall. 
According to his account, the rice is boiled until it becomes 
gelatinous. The starchy portion is then washed out, and the 
boiling continued until it becomes a clear transparent jelly, which, 
on drying, assumes all the characteristics of malleable glass, and 
can be drawn and twisted into any form which may be desired. 
He told me that as silica or flint forms a considerable constituent 
of rice as indeed it does more or less of all cereals, that the rice 
glass was a combination of silica with vegetable albumen. How- 
ever this may be, it appears to be something altogether novel in 
the form in which it is displayed. Iam not aware of any similar 
substance, at once hard,itransparent, and insoluble which can be com- 
pared with 1t. I remember to have seen a peculiar substance which 
the Chinese manufacture from boiled rice, but that was an opaque 
material, similar to what we make bread seals of, and which is 
unquestionably capable of being softened in water. Schonbein’s 


rate dish, and containing a different kind of food, and the whole | 
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and pieces of landscape are produced in this way. As with the | 





gigantic fishes lashing the sea into foam with their tails, animals | is evidently a copy from a European model. 





glass paper, formed by a process analogous to that by which cotton 
fibre is converted into collodion, seems the nearest approximation 
te the rice glass that I have ever met with. There cannot bea 
dcubt that this material, if it can be at all cheaply prepared, may | 
be extensively employed for decorative and other purposes. A | 
cable about an inch thick made of human hair is a fit pendant to 
the rice glass as a curiosity. As the Japanese gentlemen shave 
their heads with the exception of a few tufts, it is more than 
probable that in this cable we have samples of the back hair of a 
goodly number of Japanese damsels utilised in a way scarcely in 
accordance with the chivalrous ideas which the Japanese are said 
to ontertain with regard to the fair sex. 

The display of paper fabrics is very extensive. We have paper 
pocket handkerchiefs, finer and softer than the costliest cambric, 
anc really, but for their fragile and perishable nature, a not in- 
eligible material for the purpose. On hearing of paper handker- 
chiefs, one is apt to conjure up the idea of a rigid piece of thick 
cream laid, the crumpled application of which to the nasal organ 
would be anything but pleasant. There were, too, ladies’ pocket 
han¢kerchiefs in great variety, but of a larger size than those used 
by gentlemen. Some of these were of great delicacy, and marked 
witt a pattern in the texture of the paper which gave them the 
appearance of lace. These were ticketed “papers used by ladies 
ot rank for various purposes, price forty-four cents per quire.” 
String made of paper for tying up parcels, is simply fillets of 





paper rolled up and twisted. It ought to be observed, however, 


rags or cotton fibres, but from the bark of the mulberry and other 
ligneous plants. Papers made to resemble stamped leather are 
really good imitations of that material. Samples of wall papers 
in great variety give us an opportunity of studying the peculiari- 
ties of Jupancse taste. With the exception of a few which were 





evidently imteuded as curiosities, or to amuse children, the preacer 


that the various papers alluded to are not made like ours from | 
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portion of the patterns, both in colour and design, were exceed- 
ingly chaste and quiet. There was nothing at all approaching 
the vulgar hideousness of the mass of our common paper hang- 
We were informed that some of the London paper-hangers 
have not thought it beneath them to take cop‘es of these Japanese 
The colours used are generally of a very unobtrusive 
One of the pigments deserves notice as a curiosity. 
When spread 
on the paper it looks like silver with a subdued lustre. The idea 
has been eagerly caught up by our manufacturers, who will, no 
doubt, soon put it into practice. It has the advantage of being 
cheap, not subject to tarnish, and presenting a particularly agree- 
able surface to the eye. 

There are paper umbrellas, paper waterproof overcoats for the 
rainy season, paper shoes, paper shirts, paper bats, and though 
last not least, paper money. ‘This latter article is not a printed 
promise to pay like our paper currency, but a small piece of 
embossed card resembling somewhat in appearance the coin which 
it represents. 

In china ware there are some exquisite samples of what is called 
egg-shell ware, so thin and transparent are those tiny cups, that 
it is difficult to conceive how they can be used without great risk 
of fracture. Another curiosity in china ware is some cups with 
little brass lids in the bottom, on opening which a select party of 
ladies and gentlemen are scen enjoying themselves after the 
Japanese fashion. Some have a small figure of a tortoise 
moored to the bottom of the cup. When the tea is poured 
in, the tortoise rises to the top, and becomes a most lively 
reptile. What is the nature of the peculiar material em- 
ployed for this and similar purposes! I am at a loss to conjecture. 
There is a string of such articles exhibited externally, and when 
dry they have much the appearance of withered and rumpled 
petals of flowers; throw them into water, however, and they 
expand into the most horrible and unexpected forms, some of them 
scarcely decent, nay, decidedly indecent. A more commendable 
species of ingenuity is that shown in the construction of a clock 
with a crown escapement and spring balance. The hours are in- 





character. 


designs, which consist mainly of representations of the three mys- | dicated by the descent of the weight, in place of by a dial, with 
terious emblems of the stork, the tortoise, and the pine tree. | hour and minute hands. What we would call the face or dial of 
Although these, together with the famous burning mountain | the clock has a beautifully finished model of a butterfly in bur- 
Fusi-yuma, form the staple of the ordinary style of ornamenta- | nished silver ; it is fixed on the extremity of what would be the 


seconds arbor. At each beat of the escapement it jerks itself 
round in a way which almost makes one fancy it alive. It is cer- 


Like the Chinese, they have a great fancy for the grotesque, but, | tainly the prettiest little conceit of the kind I have ever seen, 


One never tires looking at and admiring it. 

A thermometer, marked and graduated with Japanese numerals, 
Microscopes, tele- 
scopes, revolvers, and even steam engines, have been fabricated by 
native artificers in Japan from European copies. 

They have long been famous for the manufacture of a peculiar 
kind of stecl, which, when fashioned into sword blades, and 
tempered according to their method, is capable of cutting through 
an ordinary English sword. There is also an extensive collection 
of surgical instruments of no mean finish, Compared with a 
Chinese set, which we saw the other day in the museum of the 
College of Surgeons, they indicate a much more advanced stage of 
the «iu: col art than prevails in China, Although ~~ in 
grinding and polishing steel, it seems strange that they should 
never have found out the art of cutting precious stones; jewels 
which the lapidary has a hand in making are consequently 
unknown to the Japanese. In the same way, although they know 
how to blow glass, and to fashion it into clegant little vials and 
vases, &c., they have never been able to make plate glass. ; 

The grotesque little ivory carvings called curios, which are 

made to answer the purpose of buttons, and are sometimes 
appended to a gentleman’s pipe, much in the way in which an 
English dandy disposes of charms on his watch-guard, are espe- 
cially deserving of notice. ‘hey show the Japanese to be an 
exceedingly humorous people. Some of the curios, for quaint 
drollery, are not to be surpassed by anything in the Exhibition. 
Any enterprising publisher who would have copies of them 
engraved, or, better still, have casts of them taken in plaster of 
Paris, or gutta percha, might depend upon a rapid sale. As it is, 
the greater part of the originals have been already sold at high 
yrices, 
‘ There is just one article more which I must mention before 
leaving this very interesting collection. It is a very delicate and 
curious kind of silk scarf, which Japanese ladies are said to wear 
when in an interesting condition. It is studded all over with 
delicate white papilla, rising from a rose-coloured ground, The 
way in which this curious result is obtained is, by tying tightly 
up with thread the little puckered papilla, so that the rose- 
coloured dye cannot penetrate them while in the dyeing vat. 
The effect is very peculiar, giving the fabric an appearance of the 
most exquisite delicacy. G 


. 





New System or War Sicnars anp TeLecrarny.—A course of 
experiments lately carried out at the camp at Aldershott, under the 
superintendence of Captain Bolton, 12th Regiment, with his newly- 
invented lime-light signal apparatus and system of telegraphy, 
having been brought to a conclusion, Lieut.-General Sir J. L. 
Pennefather, K.C.L., commanding the division at the camp, accom- 
panied by his staff, attended at the Bell Hill, on Thursday night, to 
test the merits of the system. Telegraph stations were established 
at Caesar's Camp, Cove Common, and Bagshot, and messages were 
sent to and from the various places with great rapidity and correct~ 
ness, the lights being peculiarly bright and beautiful, although the 
state of the atmosphere was very hazy. ‘The trial lasted from half- 
past eight until eleven o'clock, when Sir J. L. Pennefather ex- 
pressed to the inventor his entire satisfaction at the successful 
results he had witnessed, and at the proficiency of the men who have 
been so short a time under instruction. This invention is likely to 
wove of great value in our future warfare, as by its means commu- 
nication can be established when the laying of the electric wire 
would be impracticable, and signals made at a distance hitherto 
deemed impossible for ordinary signals, while it has the advantage 
of not being liable to interruption from the enemy,—Army and Navy 
Gazette. 

Foreign AND Corontan Jortincs.—A report with reference to the 


| works for boring the tunnel through Mount Cenis mentions that 


a distance of 1,200 yards has been attained on the French side, and 
720 on that of Savoy. The air at the former distance is perfectly 
pure.—During a recent storm in Iron Mountain (says a New York 
paper) the lightning struck a large ore bank in one of the furnace 
cuts, and dislodged and threw down from 2,000 to 2,500 tons of ore. 
To have dislodged the same by powder would have cost several 
hundred dollars. Count d’Escayrac de Lauture describes, in a 
pamphlet lately published, a system he has invented, which, by the 
aid of 1,680 characters or signals, easily assembled on a table less 
than a foot square, the whole Chinese language may be written and 
transmitted. The count observes that “ of all known languages, 
the Chinese is the one of which the telegraphic transmission is the 
easiest.” That remarkable statement concerning a language which 
has its tens of thousands of characters is corroborated by Dr. Mac- 
gowan, of New York, who several years ago contrived a plan by 
which 15 signals founded on the six elementary strokes of the 
Chinese alphabet, suffices for all telegraphic purposes in that country. 
As the French Government has now extensive possessions in Cochin 
China, Dr. Macgowan, we learn, is about to submit his invention 
for trial in Annam, 
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NOTES FROM NEW SOUTH WALES. 


Some months have elapsed since we called attention to the 
material progress of the great and rapidly advancing colony of 
New South Wales. We have now, however, received advices hom 
Sydney to June 21, and may communicate a digest of them with 

vantage. Messrs. Peto and Co. have completed their contract for 
the extension of the Western Railway. Since the opening of the 
line to South Creek the railway has absorbed nearly all the traffic 
between Sydney and the western districts, and consequently the 
returns of the tolls will in future exhibit an improvement. The 
quantity of supplies required for the large population assembled at 
the Lachlan goldfield has given an impetus to the traffic which has 
already told upon the railway receipts. Hitherto, so far as railway 
communication has been opened on each of the three trunk lines, 
drays have successfully competed with the trains, and have taken a 
large proportion of the goods traffic; but now that the railway comes 
close to the main road, about 32 miles from Sydney, the teamsters 
find it a considerable saving of time and expense to make use of the 
railway in preference to the road. The extension of the Grea 
Western line into Penrith—an additional piece a mile and a half in 
length—which Messrs, Peto and Co.’s agents refused to construct, 
because the Government required that it should be finished in five 
months, was, upon tenders being invited, contracted for by Mr. 
Thomas Dixon. In consequence, however, of his being unable to 
obtain from the Government the use of their plant for the works, 
Mr. Dixon threw up the contract, which was thereupon given to 
Mr. Gibbons, who was the next lowest of the tenderers. ‘lhe line 
is to be finished in October. The southern extension, from Camp- 
belltown to Picton, is in a forward state, all the culverts and timber 
viaducts being finished. The line as far as Menangle is almost 
ready for opening, and there is some talk of a station being placed 
there shortly. Beyond Menangle, with the exception of a portion 
of one cutting, all the excavations are finished, and nearly all that 
remains to be done is the ballasting and laying the permanent way. 
A statement describing the position of the works in June observes : 
—"One of the locomotive engines belonging to the contractors is 
at preseut employed on the northern portion of the line, and on the 
completion of this it will be taken across the river and used for the 
ballasting of the southern portion ; a temporary railway will be 
laid along an incline on the southern bank of the river, and the 
ballast will be drawn up by means of a stationary engine. A large 
number of men are employed upon the piers for the Menangle 
viaduct, but the formidable character of the work causes the progress 
made to appear rather slow. ‘The first of the four stone piers was 
finished several months since; the second is now up to within 7ft. 
of its final height, and will be finished in a fortnight. The third 
pier has to be carried about 40ft. higher, and is likely to be finished 
in six or seven weeks. Great difficulty was experienced in obtain- 
ing the foundation for this pier, excavations having to be made 28ft. 
below the water level. The fourth pier will rest upon piling; the 
platform is now completed, and the masonry will shortly be com- 
menced. The timber viaduct to form the northern approach to the 
Menangle bridge is nearly finished, and several of the piles 
have been driven for the approach on the southern side. The 
staging upon which the iron plates will be temporarily 
fixed and rivetted, is completed between the first and second 
piers, and almost finished between the second and third. It 





now appears certain that all the other portions of the extension | 


to Picton will be finished some time before the completion of the 
Menangle viaduct will enable the line to be brought into use. The 
ship containing the ironwork for the first and third spans was 
wrecked soon after leaving Liverpool, and though every ex rtion 
seems to have been made to supply the loss, the girders will pro- 
bably not be landed in Sydney before October or November next; 
and as it will take some time to fix the ironwork, it is scarcely pos- 
sible that the extension beyond Menangle can be opened for traffic 
before February or March in next year.” On the northern exten- 
sion, from Black Creek (where a station was opened two months 
ago) to Singleton, the works are in an advanced state. A locomotive 
engine, recently used upon the western line, is being taken up tothe 
northern extension for the purpose of carrying the ballast, which 
will chiefly be obtained from the bed of the Hunter, at Singleton. 
The extension will be completed at the end of the year. The 
Government were about to advertise for tenders for the further 
extension of the Great Southern Railway. The first contract will 
be for a length of 13 miles, towards Berrima. Mr. Whitton’s esti- 
mate for the southern extension was £8,500 per mile ; but although 
the works just beyond Picton will be heavy, it is expected that the 
cost will be under £8,000 per mile. The plans have been laid on 
the table of the Assembly, of the western extension from the Nepean 
River to within three or four miles of Hartley, a length of 39 miles, 
and of the northern extension from Singleton to Muswellbrook ; 
and upon the approval of these plans by the House tenders 
are to be called for their execution, Parliament having voted 
the sum of £250,000 for the western and for the northern 
extensions, to be carried out simultaneously with the southern. 
The construction of a short line, to connect the Great Northern 
Railway at East Maitland, with the head of the navigation 
of the Hunter at Morpeth, has been commenced, Mr. J. Martindale 
having contracted for the work. In the first instance the Govern- 
ment proposed to form this line, but the Assembly refused to vote 
the money for it. Subsequently, a company was formed for the 
purpose of carrying it out, and an incorporation bill had been read a 
second time in the Assembly, when that Chamber reversed its deci- 
sion, and passed a vote for the construction of the line by the 
Government. A portion of the expenses incurred by the company 
in the preparation of working plans for the line has been allowed 
them by the Government. ‘The line recommended starts from the 
Government railway close to the Erskineville bridge at Newtown, 
and, following a straight course of about 3 miles, terminates near the 
city waterworks at Botany, its total length being 44 miles. The 
line is extremely level, and the works will consequently be light. It 
is proposed to dispense altogether with ballasting, and to lay down 
the rails upon a succession of ironbark sleepers, upon a cheap plan 
recommended by Mr. Lucas, who estimates that the cost of the line 
so constructed will not exceed £2,000 per mile. A bill is about to be 
preparedand brought into the Legislature for the incorporation of the 
company, and upon its passing the formation of the line will be pro- 
ceeded with. 

Telographs continued to advance in the colony, whith is already 
supplied with a very extended network of the magie wire. A 
series of extensions were authorised in the last session of the 
colonial Parliament, and of these the section between Campbelltown 
and Wollongong has been completed. On the extension from Orange 
to Wagga, which will pass through the Lachlan and Burrangong 
diggings, the posts are fixed for a length of 10 miles, and the land 
beyond has been cleared for some distance. On the extension from 
Mudgee to Wellington the posts are fixed for about 33 miles; and 
on the line between Grafton and ‘Tentertield the posts are up, and 
the wire stretched for a length of nearly 17 miles. 

As regards general public works, we may add that the operations 
commenced some time since for the improvement of the harbour at 
Newcastle are steadily progressing. One of the contracts for the 
extension of a public wharf is completed, and the other is consider- 
ably advanced; upon its completion the wharf will be 1,700ft. in 
fength. As a preliminary step towards the construction of a northern 
breakwater, to run parallel with that to Nobby’s, a wharf has been 
constructed within the harbour, and vessels are discharging upon it 
their ballast, which will be carried across upon a short railway to form 
the breakwater. A stone dyke is being formed in front of Bullock 
Island, for the purpose of converting it into a sluicing reservoir, a 
lighter being employed in conveying ballast from the ships to the 
places indicated. Satisfactory progress is being made with the harbour 
works of Wollongong. ‘Two steam engines have been erected, one 
for drawing up the trucks from the excavation in the inner harbour, 
and the other for driving a newly invented drilling machine about 
to be brought into use. Pending the application of this apparatus 
tue excavation under water, for the deepening of the present basin, 





has been stopped. The excavation already performed amounts to 
25,000 yards. The eastern breakwater is about 3v0ft. in length. 
Considerable advance has also been made with the harbour improve~ 
ments at Kiama. The breakwater is carried out for a length of 
about 200ft., and some 25,000 yards of rock have been excavated— 
more than a half of the entire quantity. A considerable amount of 
work has been done towards the construction of a breakwater at the 
entrance of the Clarence river. A railway, 600ft. in length, has been 
laid to connect the site of the breakwater with the quarry from 
which the stone is obtained. About 5,000 yards have been exca- 
vated for the approach to the breakwater, and three large derrick 
cranes have been erected. The quarry supplies a very superior 
description of hard stone, which comes out in blocks of from 20 to 
30 tons. The actual operation of forming the breakwater is only 
just commencing, extensive preliminary preparations requiring to be 
made in the erection of cottages for the workmen, powder magazines, 
blacksmiths’ shops, and other buildings, besides the collection of a 
large plant. Upon the works of the Moruya river about 500ft. of the 
breakwater are completed. Already the effect of this work has been 
to deepen the channel along the face of the breakwater. A length of 
about 6U0ft. more is required to complete the first section of the 
breakwater. Some officers of the Department of the Engineer for 
Harbours have just completed a survey of the Manning river, with a 
view to the preparation of plans for improving the navigation of 
the river. 

Destined by its natural advantages to become one of the great 
maritime centres of the world, Port Jackson has now 
the additional attraction of several important sbipbuilding and 
docking establishments. Among these may be mentioned the 
Government dry dock, Waterview Bay dry dock, and the Pyrmont 
patent ship. The two latter are now under lease to Mr. J. Cuth- 
bert, who, in addition, has his private building yard. The patent 
slip, perhaps one of the finest in the world, is hardly ever available 
from the increased number of the Australian Steam Navigation 
Company’s ships; but the possession of two docks remedies any 
inconvenience arising on this score. The Waterview Bay dock, on 
which the Peninsular and Oriental Company’s steamers receive the 
necessary cleaning and painting, is capable of taking in the largest 





merchant ship afloat; and recently the British Trident, a vessel of | 


2,000 tons, and the Caroline brig, were both docked together. 


Extensive engineering works are attached to this establishment, at | 





present under lease from Mr. Cuthbert to Messrs. P. and N. Russell, 
so that steamers or sailing ships have equal facilities for repairing. 
Within a period of three months four large steamers and eighteen 


ships have been placed on this dock alone for repairs, &c., amounting | 


to over 13,000 tons of shipping ; to which may be added the vessels 
placed in the Government dock, or under repairs at Mr. Cuthbert’s 
and other yards. 








HISTORY OF THE SODA MANUFACTURE. 
Reap py Wiriram GossaGe Esq., oF Wipnes, AT THE LAst MEETING 
or THE British Assocation. 

Baron Lresie has suggested that the wealth and civilisation of a 
country may be measured by its consumption of sulphuric acid. 
am of opinion that if soda were substituted, in place of sulphuric 
acid for this test, the estimate would be more correct; in fact, the 
greater part of all the sulphuric acid made is applied to the manu- 
facture of soda, or mineral alkali; and when we refer to the various 
purposes for which this alkali is essentially necessary, such as the 
production of glass, of soap, of bleached and printed fabrics, of 
paper, of glazes for porcelain and earthenware, &c, &c., we see 
that all its applications are those closely connected with the civilis- 
ation and retinement of the human race; to which we may add the 
fact, that this is the most extensive of all chemical manufactures, 
both as regards the employment of capital and of labour. 

Previously to the establishment of the French Republic, in 1793, 
soda was obtained almost entirely from the ashes of certain plants 
growing on the sea coast, the chief localities for these being Alicant, 
in Spain, the islands of Sicily and Teneriffe, and our own coasts of 
Scotland and Ireland. There was also imported into this country, as 
well as into France, from Russia and America, a large quantity of 
potash, and this alkali was then used for many purpeses for which 
soda is now exclusively employed; and it may be noticed that such 
a remarkable change has been effected by the cheap production of 
soda, that we now export large supplies of this alkali to those 
countries from which we formerly imported alkali in the form of 
potash. 

One of the first effects of the war, consequent upon the French 
revolution, was to cut off all supplies of alkali from other countries 
into France, and the progress of those important manufactures 
dependent on the use of alkali having been thus impeded, the Con- 
ventional Government of the French Republic issued az appeal to 
the chemists of their country in the following terms :— 

“Considering that the republic ought to extend the energy of 
liberty to all the objects which are useful in the arts of first necessity 
—free itself from all commercial dependence—and draw from its own 
sources all the materials deposited therein by nature, so as to render 
vain the efforts and the hatred of despots, and should place equally in 
requisition for the general service all industrial inventions and pro- 
ductions of the soil, it is commanded that all citizens who have 
commenced establishments, or who have obtained patents, for the 
extraction of soda from common salt, shall make known to the con- 
vention the locality of these establishments, the quantity of soda 
now supplied by them, the quantity they can hereatter supply, and 
the period at which the increased supplies can be rendered.” 

A commission was appointed in the first year of the French Re- 
public, consisting of Citizens Lelievre, Pelletier, D’Arcet, anc 
Giroud, and they made their report in the following year, 1794. 
This report gives a summary of thirteen different processes, cf 
which particulars had been submitted to the commission, six of 
these commencing with the production of sulphate of soda by the 
decomposition of salt. The preference, in the judgment of tae 
commission, was given to the operations devised by “un Pharma- 
cien” (a term equivalent to our apothecary or druggist), named Le 
Blane, who had already erected a soda manufactory near Paris, in 
conjunction with two of his countrymen named Dizé and Shée. 

It has been thought generally that the invention of Le Blanc’s 
process was a consequence of the appeal made to their countrynen 
by the French Convention. It will be seen from the following par- 
ticulars that this notion is erroneous. The commissioners say in 
their report, “ Citizens Le Blane, Dizé, and Shée (co-partners) were 
the first who submitted to us particulars of their processes; and this 
was done with a noble devotion to the public good. ‘Their establish- 
ment had been formed some time previously at Franciade, but the 
consequences of the French revolution, and of the war which 
followed it, having deprived them of funds, the works were sus- 
pended, and for some months past the manufactory had become a 
national establishment.” 

And further, “ This establishment had been erected entirely with 
the private funds of the partners. It would be difficult to ecllect 
together, in so moderate a space, more means and conveniences than 
are met with in this manufactory. Furnaces, mills, apparatus. and 
magazines, all arranged in the best order for the convenience of the 
service.” 

The report then gives a full description of the various processes 
which constitute Le Blanc’s invention, which had evidently been 
perfected previously to the revolution. These consist of — 

Ist. The decomposition ofcommon salt by means of sulphuric acid, 
and the consequent production of sulphate of soda. 

2nd. The decomposition of sulphate of soda by means of chalk and 
carbon, and the consequent production of black ash or rough soda, 
containing carbonate of soda and sulphide of calcium. 

3rd. The separation of the two constituents of the last product, by 
lixiviation with water, and the obtainment of carbonate of soda in a 
state fit for application in the arts. 

These are the processes now used for the manufacture of scda on 
the largest scale. 

In my recent perusal of this report of the commissioners, I have 
been much struck with the completeness of Le Blanc’s invention as 


| therein described; in fact, as regards the main principles of the in- 
vention, and even the proportions of materials used, these are 
indentically the same as those now in use in this country, as well ag 
in France, after the lapse of seventy years from the date of the in- 
vention. 

Thus was given to the world, by an humble apothecary, an in- 
vention which has done more to promote the civilisation of mankind 
than any other chemical manufacture, as well as affording employ- 
ment to a larger number of workmen, and yielding wealth to their 
employers. I regret to add that the poor inventor met with the too 
common reward for the application of his talents to the public good. 
After a life of great privation he ended his days in an asylum for 
paupers. 

| ‘The manufacture of soda from common salt having been thus made 
clear to the chemists of France, the requirements of that country for 
this alkali were speedily met by the erection of sundry establish- 
meuts for its preparation. The chief of these were located near the 
Mediterranean Sea, afew miles from Marseilles, this locality being 
selected on account of its proximity to Sicily, from whence sulphur 
was imported for the manufacture of sulphuric acid, anda cheap 
supply of salt was obtained by solar evaporation of sea-water; and 
limestone was found on the spot. But this situation had the grave 
disadvantage of being far from asupply of coal, which is now 
chiefly imported from England. An additional inducement for the 
manufacture of soda near Marseilles arose from this city being the 
chief seat of the soap manufacture in France. 

The whole art of the extraction of soda from common salt having 
been made patent to the French community by its publication, in 

797, in the Annales de Chimie, it would appear extraordinary that 
| so many years should have elapsed before these processes were 
adopted in our own country. This was probably occasioned, in the 
first instance, by the war then raging, which cut off nearly all com- 
munication between the two countries; but a still greater obstacle 
existed (also a consequence of the war), namely, the duty of £30 per 
ton on salt, and this continued to exist until 1823, eight years after 
the restoration of peace. 

In the latter part of the last century, viz., 1774, the Swedish chemist 
Scheele was the discoverer of chlorive (then called oxymuriatic acid), 
also of its property to destroy vegetable colours, and this property 
was studied by the French chemists Lavoisier and Berthollet, 
who succeeded in founding upon it a successful process for bleach- 
ing linens. 

This process was brought over to Scotland in 1787 by Professor 
Copeland, of Marischal College, Aberdeen, who communicated it to 
Messrs. Gordon, Barron, and Co., bleachers, of Aberdeen, and these 
gentlemen applied the process successfully as a practical operation 
for bleaching calicoes. In the following year a large bleaching 
establishment was formed near Bolton, founded upon the employment 
of this process. Thus was commenced the application of one of the 
many discoveries contributary to the establishment of the great 
* cotton trade,” which has done so much to provide employment and 
create wealth for the inhabitants of this country. 

Previously to the use of chlorine, bleaching was effected by the 
exposure of fabrics to sunlight and air, and nearly all goods requiring 





] | to be bleached for this country were sent to Holland or Germany, 


| where a period of many months was required before the operation 
Was completed, and the goods returned to be finished, while the same 
operation can now be effected in a few hours. 

It is obvious that, without the discovery of some more rapid method 
than the former one, we should have been compelled eitber to do 
without bleached fabrics, or without the existing and astounding 
cotton manufacture. 

In the first instance chlorine was used in the state of solution in 
water, but in this form its use was attended with grave inconvenience 
to the workmen employed. This was remedied by the addition of 
potash to the water, producing a solution called “eau de javelle ” by 
the first makers of it. 

The next step was to subs‘itute lime for potash, thus producing 
solution of chloride of lime. This was the idea of the late 
Mr. Charles Tennant, of St. Rollox, who was engaged in business as 
a bleacher, anda patent was granted to him for the invention in 1798, 
but this was setaside in 1802, In 1799 Mr. Tennant obtained a 
patent for the manufacture of chloride of lime in the state of powder, 

This manufacture was carried out by Mr. Tennant’s then existing 
firm, and subsequently by himself and sons, to an extent which has 
surpassed that of all other manufacturers eugaged in the same busi- 
ness. 

1 have already referred to the obstruction to the establishment of 
the soda manufacture, occasioned by the excise duty on salt. In 
proof of this I may notice the regulations which at that time prevented 
the use of bleacher's residua, containing large quantities of sulphate 
of soda, for any purpose whatever; and, consequently, these were 
then rejected as useless, although now the same material forms the basis 
of a most important business. As this affords a very striking 
example, amongst many others, that manufactures, as well as com- 
merce, must be free from fiscal restrictions, if they are to be carried 
on for the benefit of the many, as contradistinguished from that of the 
few, I may give some particulars of the manner in which this 
obstruction operated. 

At the period of the French revolution the duty on salt in this 
country was £10 per ton. This was subsequently raised, as a war 
tax, to £30 per ton, cr thirty times the value of the salt; and this 
rate was continued during the whole period of the war, and until 
1823, when the duty was repealed, 

Iz 1798 an act was passed to allow a drawback of the duty paid 
on salt used and consumed in making oxy-muriatic acid. This boon 
was confined to those who used the chlorine produced for bleaching 
purposes, and did not extend to the manufacturers of chloride of 
lime for sale. It also required that the residua, containing sulphate 
of soda, should be thrown away, thus effectually preventing its 
application to the manufacture of soda. ‘These regulations continued 
until 1814, when the law was altered, and the manufacturers of 
chloride of lime were allowed a drawback of the salt duty, and the 
restriction as to the use of the residua was removed. About this 
time, Mr. Tennant’s patent for bleaching powder having expired, 
other parties began to manufacture this article, and attention was 
directed to the utilisation of the mixed sulphate of soda and sulphate 
of manganese resulting from this manufacture; and some quantity 
of carbonate of soda, in the state of crystals, was gradually intro- 
duced into the market, the value at that time being about £30 per 
ton. The processes usually employed consisted in drying down the 
solution of mixed salts, roasting the product, mixed with small coal, 
so as to decompose the sulphate of manganese, then dissolving out 
the sulphate of soda, drying down the solution and fluxing the 
sulphate of soda with small coal, adding some iron scales, or scrap 
iron, near the end of the fluxing. The product contained some 
quantity of carbonate of soda with sulphide of sodium, It was 
lixiviated, and carbonate of soda obtained from it by crystallisation. 

During this period the late Mr. W. Losh (who has recently died 
at the patriarchal age of 91) was making crystals of soda by Le 
Blane’s process, and this gentleman may be considered as the father 
of the soda trade iu this country, although not the first to introduce 
the manufacture of soda-ash, on the Jarge scale, by the special 
decomposition of common salt for that purpose. Mr. Losh was 
born in 1770, and finished his education on the Continent, where he 
was a fellow coliegian with the renowned Humboldt. He was 
resident in France when the French Republic was established, and 
had to fly from thence with others of his countrymen. On his 
return to this country he commenced some experiments at Walker, 
on the River Tyne, for the manufacture of soda crystals (which 
were then obtained from kelp, and sold at £60 per ton, the present 
price being £4 10s., or about one-fourteenth part); and during: the 
short peace of Amiens, in 1802, he again visited France, and obtained 
a more complete knowledge of Le Blanc’s processes. 

After Mr. Losh’s return, he applied to Government for permission 
to avail himself of a spring of weak brine (which he had discovered 
to exist at Walker), for the manufacture ot soda, aud having been 
permitted to use this, without any payment for salt duty, and having 
associated himself with Lord Dundonald, Lord Dundas, and some 
other gentlemen, he proceeded to erect a vitriol chamber, and to 
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uric acid to the decomposition of salt contained in the 
weak brine, so as to produce sulphate of soda, and from this to 
mauufacture soda crystals by Le Blanc’s process. The extent of 
these proceedings were necessarily limited by the use of weak brine 
in place of dry salt. : . 

Notwithstanding these previous essays 1823 may be considered as 
the Natal year of the soda trade, as a special manufacture in Great 
Britain ; and my inquiries lead me to the conclusion that this county 
of Lancaster was its birth-place as a special trade. In that year 
common salt being relieved from fiscal impost, Mr. James Muspratt 
commenced the erection of works at Liverpool, wherein salt was 
decomposed by sulphuric acid, specially for the production of sul- 
phate of soda to be used for the manufacture of carbonate of soda, 
Mr. Muspratt at ence adopted Le Blanc’s processes in their entirety, 
and he thus led to the establishment of the most important chemical 
manufacture of the present day. As might be expected Mr. Mus- 
sratt had to contend with many difficulties, but these were overcome 
by indomitable energy and perseverance, and it is gratifying to know 
that he has realised a satisfactory reward. 

About the same time, but subsequently, other manufacturers, who 
had been working with mixed sulphates, commenced to make sul- 
phate of soda, by the special decomposition of common salt, for the 
purpose of making soda; and it has since been found advantageous 
to adapt this method of working to the production of bleaching 
powder by using {hydrochloric acid so obiained to generate chlorine 
by its action on oxide of manganese. 

“In the early days of the soda trade the decomposition of salt was 
effected in open furnaces, without any attempt to condense the 
liberated hydrochloric acid gas, and so long as the extent of manu- 
facture was comparatively small, the inconvenience arising from 
this was borne by the neighbouring public ; but when this noxious 
gas was evolved from Mr. Muspratt’s chimneys in torrents beyond 
endurance, the corporation of Liverpool instituted proceedings, by 
indictment, to suppress the nuisance, which resylted in Mr. Mus- 
pratt being compelled to remove his works from the town of Liver- 
pool to Newton. This caused the attention of practical men to be 
directed to the provision of means by which the hydro-chloric acid 
could be condensed, and obtained in a form to be commercially 
useful. The difficulty of this arose chiefly from the immense 
volumes of gaseous matter evolved. The old apparatus of cylinders 
and Wolfe’s bottles were totally inadequate to the purpose, Many 
plans were suggested, and, amongst others, I devised certain means 
for effecting this object, for which I obtained a patent in the year 
1836. Having demonstrated the practicability of effecting a com- 
plete condensation of hydrochloric acid, by the erection and working 
of acomplete set of apparatus at the soda works with which I was 
then connected, I introduced the plan to the trade, and it has 
been subsequently adopted by every manufacturer of soda in the 
kingdom. ; 

The principle of this invention consists in causing the acid gas to 
percolate through a deep bed of coke in small lumps, coutained in a 
high tower, at the same time that a supply of water flows very slowly 
over the surfaces of the pieces of coke. By these means an 
almost unlimited extent of moistened surfaces may be presented to 
the gas (the currents of which are being continually changed in 
their direction) for effecting its absorption; and, as the same fluid 
descends through the tower, it meets with more gas, and gradually 
becomes charged to saturation; whilst, at the upper portion of the 
tower, any gas which might otherwise escape is exposed to the 
absorbing power of unacidulated water. When this apparatus is 
used judiciously, a perfect condensation of the hydrochloric acid 
gas can be effected. This has been proved satisfactorily at 
the works of Messrs. Crosfield Brothers and Company, at St. 
Helens, where the acting partner, Mr. Shanks, my friend and former 
pupil (who was the first, after myself, to adopt my invention), has 
effected such complete condensation of the gas proceeding from the 
decomposition of 25 tons of salt per diem, that, the escaping gases 
passing from the apparatus being caused ‘o bubble through solution 
of nitrate of silver, contained in a set of Liebig’s bulbs, not the 
slightest turbidness was produced, although the same solution was 
retained in the apparatus and used for many trials. By these means 
was removed one great obstacle to the development of the soda 
manufacture; and, although my reward for this has been the reverse 
of a pecuniary benefit, it is highly satisfactory to know that all 
the soda manufacturers are reaping great advantages from my 
labours. 

Iu the year 1838 a curious episode occurred in the soda manu- 
facture, which again shows that freedom from restrictions is neces- 
sary for the existence of a successful trade. In that year a French 
house, Messrs. Taix and Co., of Marseilles, persuaded the King of 
Sicily that his miserable revenue would be improved if he granted 
to them a monopoly of the export of sulphur. The first conse- 
quence of this was an advance in the price to £14 per ton, from 
the previous rate of £5. This insane measure produced its own 
proper remedy. It was soon found that in our own Cornish mines, 
and more particularly in those of Wicklow, in Ireland, we possessed 
an inexhaustible supply of sulphur in the form of pyrites, and our 
practical chemists speedily devised the means to avail themselves of 
this source for the manufacture of sulphuric acid. In this manner 
the feeble-minded king bestowed, although uniutentionally, a great 
boon upon this country, as we were relieved from his monopoly, 
and a large amount of money was beneficially circulated in 
Ireland. 

In working with pyrites, it was found that a great portion of this 
mineral contained sulphide of copper, as well as of iron ; and, at an 
early period, I commenced to extract the copper from the burned 
residuum by smelting. I was then engaged in the soda manufacture, 
in Worcestershire. The ordinary pyrites contained only one per 
cent. of copper, and this being deemed so small a proportion as to 
be worthless, the residua were thrown away, and accumulated in 
large heaps in this county, and on the banks of the Tyne. In 1850 
I purchased some of these large accumulations of so called rubbish, 
and erected works at Widnes for the extraction of copper and silver 
therefrom. This led tomy smelting upwards of 50,000 tons of this 
rejected material, affording employment to nearly 100 workmen. 
The practicability of such an operation having been thus demon- 
strated, other manufacturers adopted the same proceeding, and fine 
specimens of copper, obtained by these means, are exhibited by 
Messrs. Evans and M‘Bryde, in Dr. Roscoe’s laboratory, adjoining. 
Subsequently to the time I have referred to, large importations of 
coppery pyrites for the use of the soda trade have been made from 
Spain, from which also copper is extracted by smelting. 

In giving directions for the decomposition of sulphate of soda, 
Le — recommends the following proportions of materials to be 
used :-— 


apply sulph 


1,000 parts of 
1,000 ,, of 
550 ,, of carbon. 
These proportions are in the ratio of about three equivalents of 
chalk for two equivalents of sulphate of soda. They are the same 
which are now generally employed by the soda manufacturers of the 
present day, except that ‘about 750 parts of small bitumous coal is 
substituted for the 550 parts of carbon. 

The mixture is fluxed in reverberatory furnaces, producing black 
ash containing carbonate of soda and sulphide of calcium, and, 
according to the skilfulness of the workman in conducting this 
operation, there remains in the black ash or rough soda obtained 
less or more of undecomposed sulphate of soda, and there is produced 
less or more of soluble sulphide of calcium. 

The true composition of black ash or rough soda, also the rationale 
of its formation, are not settled questions. It has been held by 
Dumas and other eminent French chemists, when explaining the 
reactions which occur in Le Blanc’s masterly process, that a peculiar 
compound, insoluble in water, consisting of sulphide and oxide of 
calcium (called by them oxy-sulphide of calcium) is formed during 
the decomposition of sulphate of soda by carbon in the presence of 
lime; also, that it is essential that sulphide of calcium should be 
thus combined with oxide of calcium to destroy the supposed 
solubility of the former in water, and thus prevent the formation of 
Sulphide of sodium at the expense of carbonate of soda; and they 
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assumed, that in consequence of the necessity to form this supposed 
compound, it was needful to employ more than one equivalent of 
lime for each equivalent of sulphate of soda used for the production 
of rough soda. 

According to this theory, it is essential that the supposed insoluble 
compound should continue to exist in its integrity, so long as it 
is exposed to the re-action of water or of solution of carbonate of soda, 
Now, I pointed out in the year 1838, in the specification of a patent 
obtained by me for improvements connected with the soda manufac- 
ture, that the undissolved residuum remaining from the lixiviation of 
black ash with water, consisted almostentirely of mono-sulphide of cal- 
cium and carbonate of lime; in fact, when the lixiviation is effected 
with a large proportion of water, so as to produce a weak solution, 
the oxide of calcium may be converted entirely into carbonate of 
lime, which is then found mixed with the mono-sulphide of cal- 
cium; and yet this conversion of oxide of caicium into carbonate 
of lime, and consequent disintegration of the supposed insoluble 
compound, is effected, and the supposed soluble sulphide of calcium 
is set at liberty, in the presence of solution of carbonate of soda; and 
this takes place without occasioning the production of sulphide of 
sodium in solution. The fact is that mono-sulphide of calcium is 
perfectly insoluble in water, and it is only to the extent to which 
poly-sulphide of calcium is formed that solution takes place, and con- 
sequent production of sulphide of sodium. The real advantage 
obtained by the use of an extra proportion of lime arises from this 
affording a larger amount of surface for reaction, and thus expediting 
the fluxing operation, and thereby preventing the formation of poly- 
sulphide of calcium. 

In connection with this view of {the subject I pointed out that, 
when well-made black ash is digested in alcohol, there is no caustic 
soda dissolved, although the same black ash yields caustic soda 
abundantly by lixiviation with water. From this, I inferred that 
caustic soda did not exist in the black ash ready formed, and that 
it was produced, during lixiviation with water, by the reaction of 
caustic lime on carbonate of soda, which could not have been effected 
without the disintegration of the supposed insoluble compound. 

Assuming these views to be correct, and omitting the minor pro- 
ducts of the black ash operationa—also assuming the decomposition 
of the sulphate of soda and formation of carbonate to be perfect—we 
mav form this diagram as exhibiting the reaction of the materials 
employed, and of the products obtained :— 
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In this formula T have assumed pure carbon to have be en used, also 
that the gas evolved is entirely carbonic oxide, whilst, in fact, a large 
proportion of carbonic acid is produced. Small coal is also used in 
practice instead of pure carbon, and it is desirable that the finished 
black ash should contain a considerable proportion of unconsumed 
pieces of coke, therefore a proportion of small coal is used in the mix- 
ture about double the quantity indicated for carbon. 

I have already referred to the presence of caustic soda in the 
liquors obtained by the lixiviation of black ash. In the ordinary 
course of manufacturing soda ash, as this was formerly effected, 
these liquors were boiled down in open furnaces, and the salt obtained 
was roasted so as to produce a salt consisting mostly of dry carbonate 
of soda. During these operations much of the caustic soda was con- 
verted into carbonate, but the product still retained sufficient caustic 
to give it the objectionable property of deliquescing when exposed to 
air. For some years past the evaporation of black ash liquors has 
been conducted in iron pans, so as to yield crystals of mono- 
hydrated carbonate of soda, which are transferred to open furnaces 
to be desiccated ; also yielding residual liquors containing a great 
part of the caustic soda originally present in the black ash liquors. 
These residual liquors were the cause of additional expense to the 
manufacturer, and a course was pursued with them which was very 
similar to “advancing backwards,” inasmuch as much labour and 
expense was applied to convert the ready-made caustic soda into 
carbonate, and this product being sold to the soap manufacturer he 
incurred much expense to re-convert the carbonate of soda into 
caustic. In 1853 1 obtained a patent for certain modes of working, 
by which this “ backward” course was rendered unnecessary, and a 
large proportion of the caustic soda found ready made in black ash 
liquors was obtained in a solid state convenient to be supplied to 
consumers. This process has been adopted by sundry manufacturers 
under my patent. I have specimens here manufactured by Messrs. 
J. C. Gamble and Son, and Mr. A. G. Kurtz, of St. Helens: and 
Messrs. Muspratt and Huntley, of Flint; Messrs. Muspratt and 
Scns, of Liverpool; Mr. F. Muspratt, of Widnes; and Messrs. 
Gaskell, Deacon, and Co., of Widnes. 

1 have endeavoured to define the “rise” of the existing soda 
maaufacture as consisting in the invention of Le Blanc’s process 
and the carrying this into practical working by himself and partners, 
the raw materials consumed being sulphur and nitre (used for the 
production of sulphuric acid), common salt, chalk, carbon, and fuel, 
yielding, as products, hydrochloric acid, carbonate of soda, and a 
material containing nearly all the sulphur previously consumed, but 
in stich a state that it has so far resisted all attempts to make it use- 
ful, and it has acquired the expressive designation of “ alkali 
wast».” At this period the commercial value of carbonate of soda in 
crystals was about £60 per ton in England. 

I lave also endeavoured to trace the “ progress” of this manufac- 
ture in Great Britain to its present state, beginning with the first 
operation of Mr. Losh with his weak brine, and those of other 
manufacturers who were using bleacher’s residua, and arriving at the 
period of the salt-duty being remitted, when Mr. Muspratt com- 
menced that development of the manufacture which has now become 
one of national importance. 

When Mr. Muspratt commenced his operations the value of sul- 
phur was £8 per ton, of common salt 15s. per ton, of lime about 15s. 
per toa, and of fuel about 8s. per ton. When the works arrived at 
activity the products obtained were soda ash, of which the value was 
£24 yer ton, and soda crystals worth £18 per ton. At the present 
time the products obtained by the soda manufacturers are soda ash 
worth £8 per ton, soda crystals about £4 1s, per ton, bleaching 
powder £9 per ton, bi-carbonate of soda £10 per ton; while the 
costs of raw materials now used in Lancashire are—sulphur £8 per 
ton, for which is substituted pyrites, at a cost equivalent to £5 for 
sulphur ; salt 8s., limestone 6s., and fuel 6s. per ton. It will be thus 
seen that, with a reduction in the cost of raw materials, not more 
than equal to 10 per cent., the public is supplied with the products of 
the soca manufacturer at a reduction of at least 60 per cent. It may, 
therefcre, be fairly assumed that, although the British manufac- 
turers :an lay no claim to the invention of the soda process, they are 
entitlel to much credit for having worked this out in the most 
econonical manner. This result has been facilitated by the inven- 
tion 0: new apparatus employed, and sundry modifications in the 
detailsof working. _Amengst the former I may notice the decom- 














posing furnaces of the late Mr. Gamble, the salting pans of Mr 





As nearly as [ can obtain information, there are now fifty establish- 
ments in Great Britain in which soda is manufactured by Le Blanc’s 
process, producing— 

about 3,000 tons of soda ash............per week. 


9 2,000 ,, of soda crystals........ ” 
» 250 ,, of bi-carbonate of soda ” 
ua 400 of bleaching powder.. ” 


The total annual value of these products may be estimated as 
exceeding two millions sterling, which is so much entirely added to 
the annual income of the country, excepting about £100,000 paid for 
materials obtained from other countries. 

The number of workmen actually employed in the several manu- 
factories may be estimated as being at least 10,000, exclusive of 
those engaged in the manufacture of salt, and in mining for pyrites, 
limestone, and coal; also exclusive of the men engaged in the 
transport of raw material and manufactured goods by sea, canals, 
aud railroads. 

In reference to this part of the subject I must not omit to notice 
the promise of a new market for British-made soda which has been 
opened up by the successful labours of Mr. Cobden in negociating 
the Commercial Treaty with the French Government. ‘The first 
scale of new duties will come into operation in the ensuing month 
of October; and, although our manufacturers will have to meet an 
import duty of 15 per cent. on soda-ash, or 36s. per ton (exclusive of 
the commutation for salt tax), also to provide for cost of transit, it is 
anticipated that the cheap supplies of salt and coal at their command 
will enable them to carry on a trade in that country where the soda 
process was first brought into existence. The import duty will be 
reduced in 1864 to 10 per cent., or 24s. per ton. 

At the time of this treaty being negociated it was estimated that 
the consumption of salt in France for the manufacture of soda was 
59,000 tons, while that in Great Britain was 260,000 tons per annum. 

I will now attempt to give a prospective view of the soda 
manufacture, but which must necessarily be to a large extent con- 
jectural. 

Many attempts have been made to supersede Le Blanc’s process by 
some more direct means of operating on salt. so as to eliminate its 
soda atonce. Up to the present time the result of all these attempts 
has been the wasteful expenditure of large sums of money ; there- 
fore I will confine my further remarks, which shall be very short, 
to processes depending on the decomposition of sulphate of soda, 

By the existing mode of working there is required for the produc- 
tion of a ton of soda-ash the following raw materials :— 
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The other charges consist of interest on capital, wages, repairs 
packages, freights, &c. 1 may remark that, at the present moment, 
the soda trade is suffering from great depression of demand and 
price consequent upon the unfortunate war in the formerly United 
States. 

It will be seen from this table that two-fifths of the total cost for 
raw materials is incurred for pyrites, from which to procure a 
supply of sulphur ; and it is a well-known fact that more than nine- 
tenths of this sulphur is retained in the material called “ alkali- 
waste,” which is thrown away by the manufacturer. Thus is pre- 
sented a problem which, if it can be solved, would effect a large 
reduction in the cost of soda. Many chemists, both scientitic and 
— have given a great amount of attention to the subject. I 
nave been so unfortunate as to be among the number, as [ have 
devo'ed a great portion of my time, during a quarter of a century, 
and a large amount of both money and labour to this hitherto 
delusive subject. 

I commenced by demonstrating, in 1838, that one equivalent of 
carbonic acid would decompose an equivalent of sulphide of 
calcium, producing mono-carbonate of lime and sulphide of hydrogen 
in the state of gas. ‘This decomposition was contrary to the received 
views of scientific chemists of that day, as it was held that an excess 
of carbonic acid was needful to effect the perfect decomposition of 
sulphides. 

[ am convinced that whenever the utilisation of the sulphur in 
alkali waste may be effected it will be by means of this action of 
carbonic acid. 

I demonstrated also, at the same period, that one equivalent of 
carbonic acid would decompose one equivalent of sulphide of 
sodium, producing mono-carbonate of soda and sulphide of hydrogen. 
My present impression is that Le Blanc’s process will be modified 
by the omission of lime when decomposing sulphate of soda, thus 
producing sulphide of sodium, and that the carbonic acid evolved by 
this decomposition will be applied to decompose the sulphide of 
sodium, producing carbonate of soda and eliminating sulphide of 
hydrogen, which latter will be absorbed by per-oxide of iron, and 
the product applied in the manufacture of sulphuric acid. 1 have 
proved the practicability of all these decompositions and actions, but 
the ideas have still to be worked out into a practical operation, and 
I have now left the subject to my juniors as one which presents an 
object worthy of their attainment. 

Let us hope, Mr. President, as members of a professedly Christian 
community, that when some new inventor comes forward, and either 
effects an important modification of Le Blane’s process, or devises 
some new method of making soda, by which the manufacturers may 
be further enriched and the pubiic benefitted, that he may not share 
the fate of poor Le Blanc, and neither lead a life of great privation, 
nor end his days in a poor-house. 


CHRONOLOGY OF THE SODA TRADE. 


Period. Raw materials used, and prices, gunnery Prices 
manutactured 
1790—Barilla and kelp — Not known, Not known, 
1792—Le Bilanc’s »rocess invented and | 
applied in France .. - = 


} 

1814 — Crystals of soda, made from | 
bleacher’s residua, and by Mr. 
Losh from brine 

1823—Mr. Muspratt’s wor 


Soda crystals 
. e +e ” £60 per ton, 
ks Commenced, 





and using— | Probably 100 | Soda crystals 

1824 Common salt at 15s per ton. tons per week of | £18 per ton. 
Suiphur at £5 per ton, crystals aud Soda ash £24 
Lime at 15s. per ton. | soda ash, per ton, 
Coal at 8s. per ton, | 

1861—50 works in operation in Great 


5,000 tons per 
week. 


Soda crystals 

£4 Lvs, per ton 

Soda ash £8 
per ton, 


Britain using Le Blanc’s process. 
Raw materials in Lancashire, cost- 

ing— 

Common salt, 8s. per ton. | 

Sulphur from pyrites, £5 per ton. | 

Limestone, 6s. 8d. per ton, 

Fuel, 6s. per ton. 





18(1—Annual value of produce, two millions sterling ; number of workmen 
employed in the manufactories, 10,000, exclusive of those engaged in 
mining for pyrites, limestone, and coal ; also those employed in naviga- 
tion and other means of transport, 


Tue Fortirications at Prymoura.—The works erected at Dly- 
mouth inside the breakwater, for constructing the new fort, were 
entirely carried away on Monday. They consisted of a circle of 
70ft. piles, with 5ft. iron shoes sunk in the rock round the founda- 
tion, to form the framework for the travelling cranes, by which the 
blocks of concrete were to be lowered into their places. The works 
had occupied six months in erection, and were approaching comple- 
tion. The accident occurred at low water, when about 40ft. of the 
piles was exposed, and a strong ey wind was prevailing. The 
eastern guys and piles first gave way, followed by the whole of the 
rest, all breaking off at the shoes. Eight men were on the piles, but 
escaped with a ducking. 
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THE ENGINEER. 





CHARLTON’S HORSE-SHOES. 
Tus invention, by Henry Charlton, of Birmingham, relates to 
the manufacture of shoes of the kind generally used in South 
America, particularly in Brazil, for mules and horses employed for 
transporting merchandise, which shoes havea sharp outer edge, and 
have large headed nails driven in them for the purpose of giving the 
animal's feet a firmer hold on the surface he has to walk over than 
would be afforded by ordinary horse-shoes. 

The invention consists in shaping by rolling bar iron, from which 
shoes of the kind described are manufactured, instead of shaping 
the said iron by hand forging as is ordinarily practised, and cutting 
or piercing the whole of the rectangular holes, or more than one of 
them, in the partially made shoes at one cperation by the use of a 
direct-acting press. 

In manufacturing the shoes the iron is rolled in nearly flat bars, 
but on that part of the iron which, in the finished shoe, constitutes 
the outer edge on the upper side, a rib or projection is made of 
about one-eighth of an inch deep, the projection being sharp at its 
summit and widening at its base. That side of the bar of iron 
which, in the finished shoe, constitutes the under side is not quite 
flat, but is bevelled off towards the outer edge. 

Fig. 1 represents in elevation a piece of bariron rolled of the 
shape described; Fig. 2 is an end elevation; and Fig. 3 is an edge 
view. ‘The rib or projection on the outer edge of the iron is marked 
«a, and the bevelled ecge at the opposite side of the iron is marked 4, 
The bar iron is made of the shape represented by passing heated 
plain bars of iron through rolls, the grooves in which rolls have 
the shape of the iron to be made. The rolls for rolling the iron 
do not differ in any essential respect from rolls used for rolling iron 
or other purposes. The iron rolled of the shape represented is 
cut into the required lengths, and the lengths of iron are bent or 
fashioned into shoes in the ordinary manner. 





FIG. 5 

















Pig. dvepresents in plan the upper side of a shoe made from the 
bar of iron, Figs. 1, 2,and 3; Fig. 5 is an edge view, and Fig. 6 is a 
vertical section. In the finished shoe, Figs. 4, 5, and 6, the rib or 
projection on the outer edge of the upper side of the shoe is marked a, 
and the bevel on the opposite edge and under side of the shoe is 
marked 6. After the iron has been bent or fashioned into a shoe, 
the shoe is finished by making in the flat parte the large rectangular 
holes d, d, in which holes large headed nails are driven, by which 
the shoes are secured to the animal's feet. 

In making the rectangular holes d, d, in the shoes, a pair of dies 
or cutting tools are employed whereby the whole of the holes, or 
more than one of them, are cut out at one operation, instead of 
cutting them singly. 

Fig. 7 represents a plan of the under side of the upper or movable 
die of the pair of dies; and Fig. 8 is a vertical section taken through 
the line 2 of Fig. 7; Fig. 9 is a plan of the upper side of the lower 
or fixed die of the pair of dies; and Fig. 10 is a vertical section 
taken through the line y of Vig. 9. The upper or movable die e, 
Figs. 7 and 8, is fixed to the ram of a hydraulic or other 
direct-acting press of the ordinary kind, and the lower die f, 
Figs. 9 and 10, is fixed on the bed of the press. There is 
fixed in the upper die e a series of cutting or piercing tools g, g, 
by which tools the whole of the rectangular holes in the shoe 
are cut at one operation. ‘The tools g, g, have the shape shown in 
Figs. 7and 8. Inthe lower and fixed die 4 is made a number of 
openings A, h, corresponding in number with the cutting or piercing 
tools g, g, in the upper die e, ‘The edge of the lower die / has a 
depression or recess ¢ made in it, into which depression i the rib or 
projection a of the shoe fits. The shoe is placed on the lower die 7 
with its upper side downwards, the rib or projection a on the upper 
tide engaging with the depression i in the edge of the die. ‘The 
upper die e being brought down upon the shoe on the fixed die 7; 
the whole of the holes d, d, are cut or pierced in the shoe at one 
operation, the shape of the cutting or piercing tools g, g, making 
the holes countersunk on the under side of the shoe. 





New Gun Merat.—The cannons newly cast in Austria for the 
marine service, and from which so much is expected, are formed 
from a new alloy called Aich metal from the name of the inventor. 
it is composed of copper, 600 parts; zine, 382; iron, 18, Itstenacity 
is said to be excessive; it is easily forged and bored; when cold it 
may be bent considerably without breaking; its resistance is far 
sreater than that of iron of the best quality. This announcement 
makes us earnestly wish to learn the fate of the cannon of aluminium 
bronze, which M. Christophe cast at his own expense, and which 
Was so severely tried at Vincennes.— Cosmos. 

Parents ror INventions.— In the year 1861 there wece 3,276 appli- 
eations for provisional protection of inventions, but above a third of 
them were allowed to lapse, and only 2,047 patents were actually 
passed; and but about a tenth of these probably will be renewed at 
the end of their third year by the further payment of £50 and again 
at the end of the seventh year by payment of a further £100. For, 
of the first 4,000 patents passed since the alteration of the law in 
1852, nearly 70 per cent. were allowed to lapse at the end of the 
third year, and nearly 90 per cent. became void at the end of the 
seventh year by nonpayment of the further £100. Of the 1,876 
sealed in the year 1854, only 142 paid the £100 duty for continuing 
them beyond 1861. The fees are high, but it is considered that 
tower fees would embarrass the public with an increased number of 
useless and speculative patents, and with many taken merely for 
advertising purposes. Of the income of the year the Attorney and 
Solicitor General and their clerks take about a tenth, the public 
purse (in stamps) nearly a fifth, and, after paying office expenses and 
the cost of printing and stationery, there is now an accumulation of 
surplus income amounting to £129,000, which will probably be ap- 
plied in building a patent office, public library, and museum, which 
will constitute a historical and educational institution for the 
benefit and instruction of the skilled workmen of the kingdom. 
Exact models of machinery are to be exhibited in subjects showing 
the progressive steps of improvement. For example, a series of 
exact models of machines, or, in the machine itself, each important 
invention and improvement, making a series from the first experi- 
mental steam engine that drove a boat of two tons burden, which 
engine is now in the Museum, to the powerful machinery of the 
present day. 
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JOHNSON’S APPARATUS FOR CLEANING WHEAT, Sc. 





Tus invention, communicated to Mr. Johnson, cf Lincoln’s-inn- 
fields, relates to a peculiar construction, arrangement, and combina-~ 
tion of machinery or apparatus for cleaning wheat and other grain, 
and consists in the employment for that purpose of a centrifugal 
apparatus of a peculiar construction. This apparatus consists of a 
vertical shaft provided with a number of dished or inverted trun- 
cated cones, having their peripheries higher than their centres. 
Betwe n each pair of these rotating plates is a stationary, conical, 
or dished plate similar to those carried by the vertical shaft, but 
secured to an outer casing which surrounds this portion of the 
apparatus. Inside the outer easing, which is provided with open- 
ings at intervals, is fitted a perforated or roughened metal plate or 
cylinder, against which the grain which falls on to the upper one of 
the set of revolving plates is directed or thrown by the centrifugal 
force generated by their rotation, and then falls on to the stationary 
plate beneath, which directs it to the centre of the next lower re- 
volving plate, when it is again thrown against the perforated 
roughened plate, and falls on to the next stationary conical plate, 
and so on, finally entering a coffer, and passing down a shoot to a 
riddle or sieve, being surrounded by a fan blast as it is leaving the 
mouth of the shoot. The degree of inclination of the rotatory and 
fixed plates will depend upon the speed at which the apparatus is 
to be worked, and facility is afforded for setting the rotating plates 
nearer to or further from the stationary ones, according to the 
amount of cleaning action desired. In order to facilitate the 

| 





changing of the cones, the outer casiag is made in a series of mov- | 
able rings, held together one above the other by vertical screw | 
spindles to lugs formed on the top and bottom rings, thus | 
enabling the parts to be easily separated when any change of plates | 
is required. 

Fig. 1 represents an external elevation of the apparatus complete ; 
Fig. 2 is a plan; Fig. 3 is a vertical section of the cleaning 
apparatus detached; and Fig. 4 is a corresponding plan of the 
same. 

A is a vertical shaft, carrying six dished or concave plates C, 
surrounded by a roughened or perforated shaft plate I’, the inclina- 
tion of the sides of the plate C being varied according to the speed | 
of rotation of the shaft, and the effect to be produced. These 
plates may be of the conical truncated form shown in Figs. 3 
and 3°, or they may be of the form of a parabola, or otherwise 
curved as shown in Fig. 4". The grain falling from a hopper on 
to the top oneof the series of plates C, is thrown by centrifugal force 
from the centre to the circumference of that plate, and comes in 
contact with, and rubs against the perforated plate I, whence it 
descends on to the surface of the first fixed or stationary cone C’, 
which has an aperture in the centre, through which the grain falls, 
as shown by the arrows on to the second rotatory cone (, to De | 
again thrown against the perforated plate F, and so on, till it | 
reaches the lowest of the rotatory cones, whence it is projected as | 
before against the perforated plate F, and falls into the hopper H. 
From this hopper the grain falls through the spout 1, and is win- 
nowed by a cross blast from the fan V, which completes the clean- 
ing process. The winnower contains a sieve J, vibrated by means 
of a cone or wiper K in the usual manner. The whole mechanism 
may be driven either by means of bands, toothed gearing, o> by | 
friction wheels as preferred. In order to facilitate the changirg of 
the cones C, the outer casing M is made in six sections or rings, 
held in position by lugs O, bolted together on the outside. and 
openings m are made in these rings to secure the perforated phte F 
(see Fig. 5). 

A nut E enables the spaces or intervals between the fixed or 
movable cones to be increased or diminished at pleasure, and 
means are also provided for varying the speed of the machne as 
desired. 














RAILWAY ACCIDENTS AND THE LAW. 


Art some of the railway meetings of the past fortnight thechair- | 
men have taken the opportunity to complain of the awards grante 
to sufferers from accidents, and it is worthy of remark that «n this 
question, as on most others, whenever the interests of the public are 
primarily concerned, the more narrow the view propounded by the 
board the more unanimous is the approval of the sharebolders. 
These points, therefore, must not be allowed to pass withaut ex- 
posure. Any alteration of the system which gives full compeasation 
tor every case of injury, so far as it can be measured by pecuniary 
calculations, would be similar in its effects to establishing a premium | 
for mismanagement, while it would also be attended with inealeu- | 
lable inconvenience to every railway traveller in the kingdom. Look- 
ing at the liability to accident, no prudent person would voluntarily 
be a railway passenger without the certainty that some kindof pro- 
vision existed to meet any expenses or loss he might sustain 
through being deprived temporarily or permanently of th power 
of gaining his living, or that might fall upon his fanily in 
case of his death. Under the existing law tbe railway com- 
panies are the assurers, and if this were not the case every individual 
traveller who might require to be protected—that is to say, every | 
sane person in the kingdom—would have to take an assuran:e ticket | 


a 








from some company es‘ablished for the purpose—a proceeding which 
he must on all occasions keep in memory, and which to ladies and 
infirm or nervous persons would furnish anything but an additional 
incentive to this kind of locomotion. At the same time the con- 
sequence would also ensue that instead of the railway company, by 
whom alone control can be exercised to prevent accidents, being the 
parties who would suffer the loss from accidents, the infliction would 
fall upona corporate body wholly unconnected with them. Of course, 
the idea of chairmen and shareholders is that if they could throw 
off their liability in these cases they might still charge the same 
fares, and that the difference therefore would be entire gain. 
Nothing could be more de!usive. ‘The public spenda certain amount 
on rai]way travelling, and all the most astute contrivances to extract 
from them a larger sum would be self-defeating. If 5d., or td., 
or Is. is to be paid on each journey for assurance, in addition to the 
regular fare, the result will be precisely the same as if the company 
raised its fares to that extent, and the problem of charging as 
exorbitantly as possible, without destroying traffic altogether, has 
already been tested to its extreme point. The extra tax, moreover, 
would be increased by the facts that the assurance company must 
make their own separate profit, and also that the liability to accidents 
would be greatly augmented the moment the pockets of directors and 
shareholders were exonerated. The real position of the case is that 
the public already pay to the railway companies their full assurance 
premium. ‘The companies are acquainted with the existing law 
and with this knowledge they make their calculations as to 
the fares at which they believe they can obtain the largest 
net receipts. If they find they have placed their fares too 
low to cover the liabilities to which as the law stands they are ex- 
posed they can try the experiment of raising them. But in this 
process the worst managed companies would find they might be 
overpowered by the competition of the safer ones, who could afford 
to carry cheaper, and that would be very disagreeable. Hence the 
companies that are most notorious for want of punctuality, &c., are 
those who are must clamorous for a change. If they cannot get rid 
of liability altogether they would have it upon the limited principle. 
It is “absurd,” they say, that the family of aman of large income, 


| who pays the same fare as one of more moderate resources, should 


receive a larger compensation in case of his death. They would 
like not to pay according to the pecuniary value of that which they 
have destroyed, but according to a scale which, unless there was a heca- 


; tomb of slaughter, would produce little inconvenience to them of any 
| kind. While they complain of some cases of compensation being excep- 


tionally heavy, they say nothing of those, like that of Dr. Baly, in which 
they escape entirely, although sisters and others may be permanently 
ruined, ‘The forget also that, as their general fares are calculated so 
they may cover all requirements, every passenger virtually contri- 
butes to supply the means of full remuneration to all who may meet 
with accidents. Any jargon will pass with shareholders when it is 


| put forth ostensibly to “ protect their interests,” and even people 


who would be shocked at any approach to irreligion are content on 
such occasions to applaud the practical atheism involved in the 
theory most popular with railway chairmen, that the world is partly 
governed by chaice, and that there is a large class of events which 
do not arise from any logical causes, and must, therefore, be 
treated as beyond control, and originating only in some in- 
serutable freak of malignant powers. Happily, however, the 


| shareholding public, although very extensive, aud enjoying every 


seat in both Houses of Parliament, are not likely, even with all 
their unanimity, to prove stronger in the long run than the people 


| at large, and it may, consequently, be hoped that juries will still, in 


the case of railway companies, enforce with unwavering rigidity the 
sound principle which pervades the law of England, that they must 
pay for such mischief as they create. The real interests of the 
railway companies are as much involved in its maintenance as are 
those of the public. Admitting even the directorial doctrine that 


| order is not Heaven's first law, and that things are constantly 


happening that have no rational antecedent, and for which, conse- 
quently, no one can be held responsible, it is still certain that. how- 
ever inexplicable it may seem to these gentlemen, there is observable 
in every branch of occupation a uniform diminution of “unpre- 
ventible ” accidents whenever the parties within whose sphere they 
are liable to occur are made to suffer for them, either in person or in 
pocket.— Times. 





—s 





Navat Gosstp.—Yesterday week about 500 tons of armour plating 
for the sides of the Caledonia were landed at Woolwich dockyard 
from the factory of Mr. Brown, of Sheffield, together with one 
sample slab of iron 7ft. in length, 4ft. broad, and 4in. thick, manu- 
factured at the ‘Thames Ironworks at Blackwall, to be tested at 
Shoeburyness for target practice. A hnge floating battery is in 
course of construction at Woolwich, to carry a number of 110- 
pounder Armstrovg guns, for the purpose of the experiments at 
sea. The floating battery Trusty, fitted with Captain Coles 
cupola, and destined for experiments with the 300-pounder Arm- 
strong gun, to fire a 150-pounder cylinder, still remains in basin at 
Woolwich, under a protest of Captain Coles, as not having been 
fitted in accordance with his design, nor under his supervision. 
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SHAW’S APPARATUS FOR STOPPING 
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Tuts invention, by Frederick Shaw, of Shefield, conte mpl ies an 
arrangement whereby all the carriages or wagons composing a 
train may be furnished with independent brake power. ‘To 
effect this brakes are applied to all the wheels of a four-wheel 
carriage, and to the four outer wheels of a carriage having six 
wheels. 

Fig. 1 represents a side elevation of the under framing of 
way carriage with the improvements adapted thereto; 1 2, atop 
plan view of Fig. 1; Fig. 3, a section through the line A, B, at 
Fig. 2. a, a, are two strong spring levers, fixed to each side of the 
under framing of the carriage between the wheels thereof; the fulera 






a rail- 











of the levers a, a, are upon pins or bolts at 4, 0, fixed in rigid plates | 


) 


¢,¢, securely fixed to the under framing A, said plates being 
connected together by horizontal plates d; e, e, are ordinary 
buffer rods and buffers; ff, brake blocks, hinged at z to the plate 
¢, aud connected below to the spring levers a, u, as shown ; g, g, the 
ruuning wheels of the carriage; A, h, helical springs for returning 
the buffers to their normal position; 7, ¢, pieces of metal hinged to 
d, said pieces being employed (in combination with other parts or 
pieces hereafter described) to lock the spring levers a, a, so as to 





prevent them acting on the buffer blocks 7,,/, in shunting or back- | 


ing a train; 7,7, are guide bars or connecting rods attached to the 
lock bars i, i. , 
tothe arms of a collar &, tixed on a rod /, J, supported in bearing 
pieces m, m, connected loosely to the axles r of the wheels 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SHIPS’ RUDDERS. 
Sir,—With reference to the official trial, by order of the Admiralty, 
of the plan proposed by Commander Warren, R.N., for steering 
ships with an auxiliary rudder fixed in the deadwood forward, 


The bars j, j, are connected by their opposite ends | 
¢ ° | : 
} andthe brakes being acted upon. 





although it took place under unfavourable circumstances, the result, 
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9d, g, vetween the collars 0, 0; each end of the rod /, J, is 
formed square, aud fits in a tube p, in which is formed a long 
square hole to allow for the play of the buffers, and also to turn the 
rod 7 partly round by the means hereafter described. ¢, t, are or- 
dinary grease boxes. ‘The above arrangement of mechanism is 
adapted to the under framing of each carriage composing a railway 
train, and the rods /, /,are connected together (when making up a 
train) by bolts or other suitable fastenings, or the rod J, J, instead of 
being attached to the axle, may be attached to the frame of the car- 
riage at about equal distances between the frame and the axle, and 
work the lock bars i, i, by means of a pinion fixed upon the rod J, J, 
and the semi-cirele of a cog wheel placed under the pinion and upon 
the axle of the levers which act upon the lock bars. The operations 
of this improved apparatus are as follows :—The buffers acting on 
the brake blocks push them into contact with the peripheries of the 
wheels and the springs i, h, removing the brake blocks from the 
wheels when the impetus of the train has been checked render the 
brakes of all the carriages self-acting. 

In order to prevent the brakes from acting on the wheels when it is 
desired either to shunt or back a train, the engine driver, by means of 
a lever fixed on the rod /, J, adapted to the engine or tender, turns the 
rods J, J, of the several carriages partly round, thereby forcing the 
pieces i, 7, behind the spring levers a, a, and thus preventing them 
A reverse movement of the 
aforesaid lever withcraws the pieces 7, i, from the levers a, a. 






power to the stern-rudder, which it ought to be. In this case the 
Warrior would require some fifty men, with relays, to work her 
rudders. But as our mer-of-war require to be turned and manceuvred 
in as little time as possible to be perfect, why not at once give those 
which have to be constructed two powerful rudders, one fore, and 
the other aft, and connect. them together as in the annexed diagram? 
from waich it will be seen that the pressure of water coming against 
the fore-rudder is made available to pull up the aft one, or in other 
words, the power to turn a ship in motion is derived from its own 
momentum. ‘The power of rudders on this principle need not be 

















hevertheless, showed an improvement in steering; but it is not 

Stated how many men were required to work the fore rudder. 

Jt our Warriors and Black Princes require twelve men to get their 

an red ler over fourteen or fifteen degrees, it is evident that 

tity Would require as many more to hold in the fore-rudder at 
© same angle, or pull it back agaiust the pressure of water, sup- 

Posing them constructed on this principle, and the fore equal in | 


confined to their present limits, as, however large they are made, an 
equilibrium s established, and a child may work them. 

Lut this seering question is one of such vital importance to our 
navy that it cught not to rest with the best application of the rudder. 
What is waned in a man-of-war is a power, not only toturn adroitly 
when in motion, but when at :est, by two screws, properly applieu. 


tant matter will necessitate the reconstruction of our navy again, 
when it will be found that the present form of hull is not adapted to 
embrace all that is needed. Time, which wears away prejudice, 
will show the necessity of abandoning the barrel-formed hull, which 
tumbles and rolls like a porpoise, and topples over when stranded 
on a beach. 

_If our Government would try an experiment in steering, at a 
little cost, there are plenty of vessels in the Mersey and elsewhere 
that have rudders fore and aft (both ends alike, as I think all ships 
ought to be built), These ferryboats are so built to prevent the 
necessity of turning round, and the rudders are used alternately. 
Now, if one of these boats had its rudders connected together as | 
propose, the effect would be seen at once. 

In the annexed sketch, a, a, are two rudders, on the post of each 
of which a strong chain, c, works. ‘Two tension rods, or wire ropes, 
d, which cross each other in the middle, are attached to the ends of 
the chains. The strength of the chains and rudders must, ef course, 
be calculated to resist the pressure of the water, which can be done 
easily. The helms may be actuated in any ordinary manner, but J 
prefer to work them by worm, e, and sector wheel, 7; as shown. 
The helmsman may steer from either end of the ship, by throwing 
the worm at the opposite end of the vessel out of gear. Now, 
whichever helm is moved (if the ship be in motion), an immense 
pressure of water comes against the fore-helm, the power derived 
from which is transmitted through the cross-band to pull up the 
aft-helm, and the ship swings round with great rapidity, consequent 
on being acted upon at both ends at once, like the head and tail of a 
fish. When the helms require to be brought back, the pressure on 
the aft counterbalances that on the fore-helm, and a child's power is 
sufficient to restore them to the position they were moved from. 
Theory would indicate that a vessel on this principle might turn 
round in half the time, but practice, which generally runs panting 
after theory, in this case outsteps its fantastic companion; for it will 
be perceived that the rudders may not only be put about instantly, 
but may be constructed individually of double or treble the power of 
ordinary ones, the necessary strength of the different parts coming 
within the province of the engineer. 

Collyhurst Ironworks, Manchester, 

August 20th, 1862. 
SUSPENSION 











Evan Lean, 





j BRIDGES. 

| Sm—In your leading article of the 22nd 

| Bridges ”"—is given a general description of my method of con- 
structing railway suspension bridges, concluding with “ but the 
iron employed would considerably exceed that required in the 
ordinary suspension bridge.” I differ from this remark, and submit 
that my system is capable of being constructed with even a less 
quantity of material than an ordinary suspension bridge. 

The question at issue for determining the best method of apply- 
ing iron or steel in the construction of a large bridge, so that the 
strains shall only be those of tension in the material employed, is an 
important one, it being generally acknowledged that the most 
economical results are obtained by so employing the material. 

In an ordinary suspension bridge the stability of the structure 
under traflic is dependent on the ratio between the weight of the 
structure and the weight of unequal loadings thereon, i.e., on a sus- 
pension bridge when loaded unequally with a comparatively light 
load, the curve of equilibrium is not disturbed to so great an extent 
as when loaded heavily and unequally with a great load as compared 
with its own weight. 

Various systems for stiffening suspension bridges have been pro- 
posed and adopted; but decided success, both mechanically and 
commercially, has not yet been attained. 

Absolute freedom from wave in the platform—except that neces- 
sarily resulting from the elasticity of the material employed—is the 
requirement for a good railway suspension bridge. To arrive at 
this result by means of an inverted arch, asystem of bracing must 
be resorted to, so as to maintain the normal curve of the inverted 
arch under all conditions of unequal loading, and this bracing must 
be additional material added to the structure in excess of that re 
quired to carry an equally distributed load on the entire length of 
the bridge. Therefore, to carry out the principle of the inverted 
arch, it is evident that bracing is required, and bracing means struts 
and ties, which is departing considerably from the apparently 
simple case of an inverted arch forming a pure tension bridge. 

The term “ inverted arch” appears to be now applied to that form 
of suspension bridge comprising a deep inverted flanged rib, the web 
being formed of either plate or lattice bracing; and, in addition to 
this, a horizontal member or girder, connected by bracing with the 
inverted rib, this being the construction of the Pimlico Railway 
Bridge, which has been assumed to be the correct model, when 
inverted, for a railway suspension bridge. 

The ordinary suspension bridge is, in fact, an inverted arch. The 
Chelsea and Niagara Suspension Bridges are examples of inverted 
arches stiffened or braced by means of horizontal girders. The new 
Lambeth ridge is also an inverted arch bridge stiffened by means of a 
horizontal member connected to the main curved member by diagonal 
bracing. 

In each of these cases the bracing is additional material, and also 
requires an increase of section in the main curved chains or cables 
to carry the additional weight in the structure. 

The system of construction known as “ Ordish’s Rigid Suspen- 
sion Bridge” is a pure tension bridge, so far as concerns the main 
chains or supports to the platform of the bridge, and consists of a 
combination of inclined straight chains retained in position by equi 
librated curved chains, forming an inflexible system for supporting 
the platform and moving loads. 

The inclined straight chains are applied to support the permanent 
load of the platform and moving loads only, and are so disposed that 
no extra material is required as bracing to prevent distortion when 
the structure is unequally loaded. ‘Tuese straight chains are sup 
ported and retained in straight lines by being suspended from the 
curved chain by vertical rods. The load on the curved chain being 
a constant under all circumstances, the curve of equilibrum is main- 
tained in all cases of equal and unequal loads on the platform, From 
the weight of the platform and any equally or unequally distributed 
or moving direct loads, tensile strains only are induced and taken by 
the straight chains and conveyed to the abutments. 

To return to the question of comparative quantities of material in 
this system, and the ordinary suspension bridge, 1 will take the 
Chelsea suspension bridge as a standard for comparison, The plat- 
form of this bridge, including the stiffening girders, will well repre- 
sent a platforin as required for my system, so that the weight of 
material in the main chains only requires to be considered. 

The Chelsea bridge has a versed sine of about ~,th of the span; 
or, say that the height of the towers from platform level to the saddle 
is j;th of the span in each kind of bridge under comparison, 
then the Chelsea bridge system would have less material in the 
main chains than the system in question: but increase the height 
of the towers to ;)th of the span, then my system would have less 
material in the main chains (the load and strain being equal in both 
cases) than the Chelsea bridge system, the height of the towers being 
ysth of the span. To increase the height of the towers in the Chelsea 
Bridge would require extra material in the stiffening girders to give 
the same amount of rigidity as at present. By increasing the height 
of the towers in my system the weight of metal in the chains is 
reduced, as is also the deflection of the bridge under traffic. 

By tolerably careful investigation the weight of material in a 
well constructed inverted arch bridge of from 300ft. to 600ft. span is 
found to be double that required for an ordinary suspension bridge. 
As thespan is increased the difference between these two systems 
becomes gradually less on the principle previously mentioned, viz., 
the ratio between weight of structure and load. : 

The apparently wonderful results as to economy in material ob- 
tained by Pauli’s system, as stated in your leading article “ Iron 
Bridges,” is, to some extent, due to the great comparative depth of 
the truss, which in the Mayence bridge, is one-seventh of the span ; 
this great depth, consequently, requiring extra workmanship and 


instant —* Tron 





Depend upc it, Sir, before long the neglect of this impor- {| increased value per ton; but principally the economy of material is 
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derived from the moving load being taken low (18 cwt. per foot 
lineal), and the strains per square inch being taken high (61 tons 
persquare inch). The practice of English engineers is generally to 
take from 25 to 30 cwt. per foot moving load, and from four to five 
tons strain per square inch. The Dutch Government have lately 
received designs and tenders for large railway bridges, where the 
requirements for determining the y di ions of the parts 
and the quantity of material in the bridges were 244 cwt. per foot 
lineal moving load, and 3} tons strain per square inch. If these 
loads and strains are applied to Pauli’s system a considerably 
modified result would be shown, and the system would not bear 
favourable comparison with ordinary girder bridges of large spans. 





18, Great Creorge-street, Westminster, 


August 28th, 1862. R. M. Orpisu. 





LOCOMOTIVE BOGIES. 


Sim,—Having lately had my attention directed to the “ bogie” as 
applied to locomotive practice, a peculiarity regarding it has 
struck meas being worthy your notice. I am informed by superin- 
tendents and others that the ordinary four-wieeled bogie with the 
pin in the centre cuts its flanges to pieces in a very short time. 
Where sharp curves exist on the road this is more especially the 
case, and where, indeed, it is most required. The peculiarity I allude 
to, and as explanatory of the above, is that, with the four-wheeled 
truck, the pin is still retained in the centre (as in the long American 
cars having a swivel at each end), instead of being placed over the 
hind axle, or in rear of both. Were the group of wheels in rear 
enabled to swivel this difficulty could not occur, but when we have 
in lieu thereof a couple or three fixed axles the case is different. 

I am inclined to think that the bogie has been placed under the 

locomotive without sufficiently cousidering the position the pin 
ought to occupy when the axles in rear are fixed. For the purpose 
of illustration we inight say that the pin is the centre, on and around 
which two triangles vibrate laterally, the leading axle being the base 
of one and the hinder axle the base of the other, the apex of each 
mecting at the pin as at“. 
_ On entering a curve (say to the right) the leading pair and axle 
incline in that direction, and, the whole bogie frame swivelling on 
the pin, the hind pair are driven in the opposite direction, viz., to 
the left; if the curve is sharp the flange, perhaps, touching the rail. 
It will, } think, be seen from this that the greatest lateral play of 
the front pair of wheels is limited to the amount of clearance given 
to the back pair, and no more. 

Properly speaking, both pairs ought to “lead off” in the direction 
in which the curve is trending, though the front pair to the greatest 
extent, the pin being necessarily in rear of both axles of the truck. 
It appears little wonder that the flanges “cut out” rapidly, the real 
wonder being that, with the pin in the centre of the truck, the 

engine can be forced through a sharp curve at all. I have little 
doubt that it is owing to the absence of the above peculiarity that 
the Bissell truck stands in such favour, the cure with the present 
“four-wheeler” being to place the pin either over the hind axle or 
in rear of both of them, 8. E. Pear. 


_—- 


LOCOMOTIVE TRACTION, 


Sir,—As a pendant to your late article on Locomotive Traction, 
1 beg to forward you an account of a trial trip made with the 
“London” engine on the Copetown grade of the Great Western 
Railroad of Canada, July 29th, 1862. 

Characteristics of engine, grade, and train:—Engine, 16 X 22in. 
eylinders, four driving wheels Oft. 8in. in diameter, distance between 
centres of driving wheels, 7ft.; from centre of trailing wheel to 
centre of truck, sft. 6hin. ; and extreme wheel base, 20ft. 2in.; 
heating surface of fire-box, 99ft.; of tubes, 933°81ft.; area of fire- 
grate, L671it.; weight of engine in running order, §64,950 Ib. ; on 
driving wheels, 41,350 1b.; and of tender with full supply of water 
and fuel, 40,330 1b. Total, engine and tender, 105,300 Ib. ; diameter 
of each of the “tips” or exhaust pipes, 2Zin. 





Cirade rises 45-00ft. per mile for 5-922 miles (leaving Hamilton) 
» 49-90 3-276 
55°00 ” 


3276 
1151 ,, (into Copetown) 
or a total length of 54,679ft., having a clear rise of 4,943ft., which is 
equal to an average rise of one in 110-62. 
The curves are long and range from 1,495ft. to 7,640ft. in radius, 
their aggregate curvature amounting to 2,793 deg. 


” 
” 


Train and Traction—The train consisted of seventeen eight- 
wheeled and two four-wheeled cars, all fully laden with grain, and 
making a total weight of 675,100 Ib., which, added to weight of en- 
gine and tender, will show the gross weight of train to be 780,400 Ib 
or 348 tons Tewt. 3qrs. 12 Ib. at 2,240 Ib. to the ton, 

The resistance of the grade will, therefore, be— 





Gravity of 780,100 1b. on grade of 47°73ft. per mile (1 in 110°62) = 7,054 Ib. 
‘Traction at 10 Ib. per ton of 2,240 Ib, = 3,480 ,, 
Total traction required .. .. 10,534 


PERFORMANCE, 








The train was started out of a level siding, 
at 10.284 a.m., and 


with 150 Ib. of steam, 


= 





Passed the 44 mile post at 10.30} with steam at 165 1b, per ineb. 
a 44} 9 O35 a 160 9 
45 a 10.344 * 155 ” 
as 45! a 10.563 as 150 os 
46 * 10.58! a 146 = 
46} i 10.41- an 155 sr 
, a 10.43 160 ‘s 
. 47} - 10.45 ee 15 " 
s is ¥ 10.47 ” 152 ” } 
48} a 10.49 ‘s 150 aa | 
: 49 Me 10.51 a 160 | 
: 4yt oe 10.53 is 162 
* 50 a 10.544 ” 162 ” 
» a0} ma 10.565 pa 13 ss 
a dl os 10.584 “ 156 ~ 
: 51h eS 11.03 wy 160 a 
= 52 Ss 11.3 ws 150 - 
, 2h es 11.5 “ 155 a 
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The time occupied in going over the 104 miles was 44 min., which 
is equivalent to a speed of 14:18 miles per hour. It will have been 
observed that the net length of the grade proper is 10°356 miles, 
while the distance registered is 10-5 miles, and this extra length of 
one-seventh of a mile will about balance any advantage derived 
from the short start on the level. 

The water used amounted to 1,038 gallons, being at the rate of 
1,416 gallons, or 227 cubic feet per hour. This evaporation may 
appear rather small as compared with the size of the boiler, but it 

“may be accounted for thus :—-The peculiar construction of the stack 
affords such a free exit to the exhaust steam and gases, and gives so 





little resistance to the piston, that the consumption of fuel, and, con- 
sequently, the amount of water used, is very much reduced. 


As the trial was simply intended to test the engine's capability 
of haulage and power of maintaining a sufficient head of steam 
with “tips” of 2jin. in diameter, the quantity of wood consumed ; 
Was not accurately measured, but, judging from observation and 
taking the engine's every day performance, the consumption during 


the 44 min. would not exceed 3,1501b. The average pressure of 
steam throughout the journey was 156-6 lb. per inch, and the 
average pressure of piston requisite to overcome the calculated 
resistance of 10,534 Ib. would be 127 lb. per inch, which is equal to 
an exertion of 396-5-horse power. 

I should add that the rails were dry, and there was no slipping, 
consequently the adhesion or bite of the driving wheels was at least 
equal to one-fourth of the superincumbent weight. The “ London” 
engine has been running about four months, and was built at the 
company’s works, Hamilton, and she was specially designed with a 
view to being used either as a freight or passenger engine, and is, 
moreover, provided with one of our latest improved smoke stacks, 
by means of which either coal or wood, or a mixture of both, can 
be used as fuel, without requiring any alteration in the netting. 

The boiler is of the best Low Moor iron, double rivetted through- 
out ; the fire-box is of the best homogeneous metal made by Messrs. 
Cammell and Co., of Sheffield, and both fire-box and boiler are 
stayed in a new and peculiarly strong manner. With the excep- 
tion of the boiler and the smoke stack, there is nothing specially novel 
about the engine, which is constructed generally upon the American 
principle, combined with the best points of English practice. 

Hamilton, C.W., RcHARD Eaton, Loco. Supt. 

August 4th, 1862. 
JOY’S PATENT STEAM HAMMERS. 


Sir,—I am sorry that I have not before noticed Mr. Joy’s reply to 
my objections to his steam hammers. There appears little room for 
more to be said upon the subject. Mr. Joy's answer, that the sup- 
posed objections have, by experience and experiment, been proved 
not to exist, being the most satisfactory possible, supposing, as in 
this case we may from his general tone suppose, Mr. Joy to be, 
although an inventor, not carried beyond reason by faith in his own 
invention. Willingly accepting on these grounds Mr. Joy’s state- 
ment, | forbear from further criticism until 1 may have some oppor- 
tunity of witnessing experiments ,with the hammer, and perhaps 





examining one which has done a_ considerable amount of 
work. May I not suggest that, as steam hammers are really excit- 


ing attention at present, and that as we have some very simple and 
perfect specimens, it would be very interesting and useful to watch 
and record, with a view to comparing their economy and efficiency, 
as is done with steam engines; for after hammers have, as they now 
have, succeeded in accomplishing certainly and satisfactorily the 
tasks expected of them, which can do it the cheapest will become as 
important a question with them as it is acknowledged to be with 
steam engines. Hoping that Lam not trespassing too much on your 
spice, I will take this opportunity of observing that I shall soon 
tax Mr. Joy’s politeness to the extent of visiting him at Middlesboro’ 
to see and, if permitted, experiment with his hammers, 
EB. 1. 





THE FATAL BOILER EXPLOSION NEAR WIGAN. 


Tne inquest on the bodies of Robert Hilton and Peter Chadwick, 
two men killed by the explosion of a boiler at the Scott-lane 
Colliery, Blackrod, near Wigan, worked by Messrs. Woods and Son, 
was resumed on Monday, August 18th, befure Mr. Price, deputy 
county coroner. The boiler was one of a series of six, placed down, 
according to the evidence of John Smethurst, the colliery manager, 
five years ago. ‘The boilers were all new, were made by the Haigh 
Boiler Company, and were considered of excellent construction. 
‘The exploded boiler, situated close to the colliery, was used for the 
purpose of winding coal during the day, and for pumping during 
the night. On the evening of the 9th inst., about nine o'clock, 
Robert Hilton (the engine tenter), William Hunter (the fireman), 
aud Peter Chadwick («a farm labourer), were seated in the fire-hole, 
immediately in front of the boiler, which was one of the pair in the 
centre of the half-dozen above named, and of an egg shape, when it 
exploded. One of the plates near the fire-hole was forced com- 
pletely off, and the boiler was divided into two portious, one of 
which was thrown into the fire-hole, and the other, about 4 tons in 
weight, was forced against the chimney in connection with the 
boiler, which was kuocked down by the concussion. The brick- 
work was scattered in all directions, doing considerable damage. 
The engineer was killed on the spot, and Chadwick, who had 
visited the works for chat and pastime, was so severely injured that 
he died on the following day. The fireman escaped with some 
serious injuries, from which he had so far recovered as to be able to 
give evidence at the opening of the inquest on the 11th inst., when 
he stated that on the Thursday evening he examined the water 
gauges and safety valves on the six boilers, and found them all 
right; and Hilton, the deceased engineer, examined the gauges a 
few minutes before the explosion. ‘The glass on the boiler which 
exploded showed Gin, of water, which made sin. above the fire. 
The inquest was adjourned for the attendance of Mr. Dickinson, the 
Government Inspector. Smethurst, the manager, said Hilton was a 
very careful and experienced man. Seven months ago the exploded 
boiler was repaired by Messrs. Scholes and Schofield, of Wigan. 
‘They put in two new plates over the fire-place, in two separate laps, 
but adjacent to each other. The boiler was worked at a pressure of 
from 40 Ib, to 50 Ib. to the square inch above the atmospheric pressure, 
and was supposed to be able to stand a pressure of 100 lb. He was 
of opinion that the cause of the boiler exploding was from the iron 
between some of the rivets having corroded, and that the corrosion 
had been going on for some time.—Mr. Joseph Dickinson, Govern- 
ment Inspector of Coal Mines for this district, said:—On Monday, 
the 11th inst., he examined the boiler which exploded at the 
Scott-lane Colliery, and found the state of things as described by 
the witnesses, and, so far as his examination of the mater.al used 
went, he saw no cause to account for the explosion. He detected 
no corrosion, or anything from which it could be said that there had 
been any unperceived crack going on. On consideration, Lowever, 
he thought that such might have been the case. As to the steam 
gauges, they were not, perhaps, in accordance with the strict letter 
of the act regulating coal mines, that act requiring that there should 
be a steam gauge attached to each steam boiler. When that act 
came into operation, it was the exception, not the rule, to find any 
steam gauge whatever attached to colliery steam boiers; and, 
although not strictly literal, it had been held, that when the boilers 
were attached to a proper gauge by a pipe specially for that purpose, 
and not on the steam pipe which supplied the engine, it was sufli- 
cient compliance with the requirement of the act. In this instance 
the boilers were fitted up with greater care than was to te met with 
in the majority of collieries; and the late explosion he snould attri- 
bute to pure accident. He should regret, however, to see it put 
down in the list of mysteries, so often attributed as the cause of 
boiler explosions. There must be a cause, and he was of opinion 
that the sooner they ceased to be looked upon as mysteries the 
sooner the true cause would be ascertained. Up to the present time 
it had been looked upon by boiler makers, well known and of good 
standing, and also by many of our leading engineers, that the thick- 
ness of the plates of similar construction to the explojed one was 
quite sufficient for the pressure which it bad to bear, and he did not 
feel himself at liberty to set his individual opinion against such 
concurrent testimony. He had, however, given the subject some 
attention, and he found that, although such a construction of boiler 
is admissible in this country, it was prohibited by law in Belgium. 
He had a copy of the laws under which the mines in Belgium are 
required to be worked (Nouveau Code des Mines, 1846, ¢ Supplement, 
1852), and he found that the thickness to be given to the plates of 
cylindrical boilers is expressed by the formula T = D (P—1) 1,8 +3; 
Y being the thickness expressed in millimetres, D being the 
diameter of the boiler expressed in metrés, and P pressure of the 
steam expressed in atmospheres (the pressure of steam in the 
oiler being one atmosphere above that usually indicated by steam 
gauges in England), By this formula he found that the plates for 
the exploded boiler ought to have been 0-46 of an incl in thickness, 
when in reality they were only 0°375. The Belgian law also pro- 











hibited any boiler from being worked with plates of a greater thick- 
ness than 14 millimetrés, which is equal to about 0°55in. With 
measures in English he had made a formula which gave similar 
results to the Belgian one, the formula being as follows :— 


T= x P)+98, 

as 
T being the thickness of the plates in inches, D the diameter of the 
boiler in feet, P the pressure of steam above the atmospheric pressure, 


5 X 50 + 98 
— =0-46in. as 





Applying this to the exploded boiler gives 750 


the thickness which the plates should have been (or the same as 
with the Belgian rule), instead of 0375, the thickness of the plates 
of which the boiler was made. He gave this Belgian law, as it was 
manifestly at variance with the thickness at which boilers are 
worked in this country, and he trusted that the matter would 
receive further attention from our engineers, as it might result in 
uniformity of practice. In the manufacture of iron it was im- 
possible to get plates always of a uniform strength, and it was 
always better to have the plates a little stronger, to meet such cases 
as the one under notice, it being quite possible that the very large 
margin which engineers allow for safety is not sufficient, and may 
be the cause why so many explosions take place without any 
assignable reason. The practice of piecing boilers must also tend 
to cause a difference in the contraction and expansion of the new 
and old parts. Making them partly of Low Moor and partly of a 
different kind of iron will also give rise to different amounts of 
contraction and expansion, which might be avoided if boilers were 
constructed of uniform quality and thickness.—The jury expressed 
themselves fully satisfied with the explanation given, and returned 
a verdict of “ Accidental Death.” 





Table of Thicknesses for the Plates of Cylindrical Boilers of Iron or 
Copper, calculated according to the Belgian and Mr. Dickinson's 
Formule, as given in the above evidence :— 




















Diam.| Pressure of steam in the boiler, being the pressure over and above 
of the atmospheric pressure, per square inch. 
Boiler | 0 1b. | 20 1b. | 30 10. | 40 1b. | 50 ib. | 601b. | 70.b, S801. 90D. 1001b 
Fe. | In. | In. | In. | In. In. In. In In, In. In. 
3 | O17 | O21 | 925 | 0°29 | 0°33 O37 | O41 | O45 | 0°49 | O53 
4 “Is "2 35 (0°40 | 045 | 0°51 
5 40 | 0-47 | 0°53 | 
6 0°53 | 
7 | 








ADULTERATION OF FOOD. 


Nor the least attractive piece of light reading provided at this 
season of the year for the amusement of legislators during the recess 
is the Report of the Commissioners of Inland Kevenue, published on 
Thursday week. 

Successful as the exciseman continues to be in extracting money 
from our pockets, it is but fair to acknowledge one incidental benefit 
which the public derives from his visits ; they answer the purpose of 
a check on adulteration. There is no part of this blue-bvok so in- 
teresting to general readers as the report from Mr. Phillips, the 
principal of the laboratory. ‘There is reasun to believe that the risk 
of being detected by him is a greater terror to dishonest tradesmen, 
and a greater protection to consumers, than all the penal laws against 
this species of fraud. During the last three years 32,v0U samples 
have been analysed in the chemical department, and, during the 
past year alone, 103 persons were, upon scientific evidence fur- 
nished by the laboratory, prosecuted to conviction ; the penalties 
imposed amounting to upwards of £3,000.” This is very encourag- 
ing, but Mr. Phillips assures us that we “have but a taint idea of 
the massiveness” of the evil against which we are contending, and 
he despairs of making much impression on it until the buyers of 
eatable commodities lean less on mere outward show, and learn to 
consider quality more and price less. Mr. Phillips’ analyses range over 
a great variety of articles, though not so large as that embraced in the 
famous researches of Dr. Hassall. 

The most inveterate of adulterations, however, is changing the 
appearance of black tea to green tea, by colouring it with the same 
colour the Chinese use on green tea, and upon this point the consciences 
of tea-dealers seem to be hopelessly callous. Oue of them addressed 
a letter to the Commisioners of Inland Revenue, which really de- 
serves publicity. It was in these very words:—“ London, April 29, 
1562. Gentlemen,—A scarcity of green tea having taken place, while 
we have an abundant supply of black tea this season, I shall be much 
obliged by a reply to the following questions:—Is it legally right 
to colour black tea of a green hue, or vice versa, the tea having duly 
paid the legitimate duty —Your most obedient servant This 
is much the same as asking whether, there being asad scarcity of 
sovereigns and a good supply of shillings, it is allowable to turn the 
latter into the former by the aid of a yellow wash; for the original 
cost of low black tea is only one-tenth as much as fine green. ‘The 
commissioners fear this use of green pigments, and the “ facing” of 
old tea leaves with Prussian blue and gum, have become “a regular 
and recognised part of some tea-dealers’ business.” This kind of 
fraud may receive a check by increased vigilance on the part of the 
public. 

‘he worst is, that the most subtle “ sophistication” of tea is effected 
in China by mixing it with nodules made up of sand, gum, and dust, 
and “ blackened fragments of quartz.” It is high time that vigorous 
steps should be taken to stup this wholesale peliution of ourfavourite 
beverage. If all tea was from this time imported uncoloured, who 
then could get rid of “nodules made up of sand, gum, and dust, and 
broken quartz?” Even old brown wintery leaves could not be longer 
disguised, and so made to counterfeit the finer descriptions, We 
cannot legislate against the Chinese, as our ancestors legislated 
against those at home who counterfeited tea ; but Government might 
make such Custom-house regulations as would teach our acute tea mer- 
chants that honesty is the best policy. Suppose all their importa- 
tions of coloured tea to be forfeited, or even if they were cuarged 
double duty on the painted sorts, we should have no fear of their 
continuing to allow the Chinese to send adulterated tea. —Times. 











Tue American Navy.—Alexander L. Holley, Esq., an American 
engineer, is now on a visit to this country on business connected 
with floating batteries, and other means of defence for the American 
Government. 

Tus Tames EmpankMENt.—The Queen has been pleased to ap- 
point the Right Hon. the Lord Mayor of the City of London ; 
Major-General Sir Joshua Jebb, K.C.8 ; Mr. John Thwaites, ¢ hair- 
man of the Metropolitan Board of Works; Captain Douglas Galton, 
of the Royal Engmeers; Mr. Edward Burstal, Commander in her 
Majesty’s Navy, Secretary of the River Thames Conservancy 
Board; Mr. Henry Arthur Hunt, Surveyor of her Majesty's Works 
aud Public Buildings ; Mr. John Robinson M‘Clean, and Mr. William 
Tite, to be her Majesty's Commissioners to consider plans for 
making a communication between the embankment at Blackfriars 
Bridge and the Mansion House, and also between the embankment 
at Westminster Bridge and the embankment at Millbank. s 

A Warer Spout on A Ramway.—A singular railway accident 
is related as having occurred in Spain on the line from wagered 
Alicante, near Villarobledo (proviuce of La Mancha), on the nig : 
of the 18th inst. A terrific tempest took place, and a waterspoul 
stripped up nearly 180 metres of the rails. ‘here was mo posit 
or time, it appears, to warn the conductor of the mail train : 
Alicante to Madrid, which came on just afterwards and dashe sce 
the line. Most of the carriages were smashed, and there were 
persons killed and wounded—bow wmauy is not stated; but it is 
be feared the casualties were numerous. 
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PROPOSED NEW PATENT OFFICE BUILDINGS. 
(From the Mechanics’ Magazine.) 

Ar length a ray of hope’s sunshine illumines the dark horizon of 
the Great Seal Patent Office, and there appears some chance of that 
ray developing itself into broad daylight. It is not necessary for us 
to expatiate upon the inconveniences and annoyances which have 
for many years past beset the footsteps and hampered the move- 
ments of would-be patentees. Those inconveniences and annoy- 
ances are, alas! themselves patent and notorious to very many of 
our readers, as well as to ourselves. The Patent Office of this 
country is one of its most important institutions, and yet the build- 
ings in which the ever-growing business connected with it is carried 
on are a standing disgrace and reproach to the scieutific community. 
The rooms of the Great Seal Patent Office are at once dark, ill- 
adapted for their purpose, and far too small. Thesolitary advantage 
attending the place is, its central and accessible situation. This is 
marred, however, by its internal unfitness for its purpose, as too 
many Witnesses are painfully capable of attesting. We are aware 
that much has been done by the present able and indefatigable 
superintendent of specifications, Mr. B. Woodcroft, to lessen the 
evils which those have to undergo whose duty calls them to the 
Patent Office; but that gentleman cannot achieve impossibilities. 
There is a limit, even, to his performances. He cannot convert the 
sow’s ear into the silken purse, although he has, perhaps, performed 
feats analogous to it in the dark recesses of the Chancery-lane 
sarcophagus. Out of disorder and confusion he has produced order 
and regularity ; and by what has been accomplished, under the 
greatest difficulty, he has shown what may be done in an open 
field, and with fair play. 

We must return, however, to the hopeful gleam of light which 
gladdens our hearts, and which,we trust, will prove no mere “ Will- 
o’-the-wisp.” The Commissioners of Patents have just communi- 
cated their report to the Lords’ Commissioners of the Treasury, on 
the subject of building a new patent office, library, and museum, 
and they report most favourably on the undertaking. To the 
analysation of that report we shall now, therefore, address ourselves. 
The document sets forth in the first instance, in extenso, the report 
made on the same subject by the Commissioners of Patents in 1855. 
With the substance of that report the readers of the Mechanics’ 
Magazine of past days are no doubt familiar; but, as the circle of 
our subscribers has largely extended itself since the publication of 
the new series of this journal, it may not be irrelevant to note again 
its salient points. “ In 1853,” says this report, “these oflices were 
sufficient in number and accommodation for the ordinary 
business of the patent department. In the year 1855 the 
Commissioners of Patents established a free library within their 
office, containing works of science in all languages, the pub- 
lications made by the Commissioners, and the works upon patented 
and other inventions published in the British colonies and in 
foreign countries. This library has increased, and continues to 
increase, partly by purchase, but in a great measure by gifts, of 
useful and valuable books. It was resorted to at its first opening by 
inventors, engineers, and mechanics, as well as by barristers, 
solicitors, and agents; it has now become a collection of great interest 
and importance, and the number of readers has so much increased that 
convenient standing room cannot be found in twosmall rooms within 
the office which only can be appropriated to the library. Itis the only 
library within the United Kingdom in which the public have access, not 
only to the records of the patents and inveutions of this country, but 
also to official and other documents relating to inventions in foreign 
countries, without payment of fees. A largely increased accommoda- 
tion is urgently required.” So said the commissioners of 1855; 
and when it is remembered that the intervening time has witnessed 
a continual extension of the library, and a steady increase in the 
number of inventors and patentees availing themselves of it, the 
state of the Chancery-lane Patent Office may be imagined, even by 
those who have not sad reminiscences of visits paid to it. We say 
nothing of the Patent Museum, driven to take refuge in a small 
portion of the remarkable edifice reared by the not less remarkable 
Captain Fowke, at South Kensington, and facetiously known as “ The 
Boilers.” 

It is needless to transcribe further the opinions of the commis- 
sioners of the year 1855. Their report was, at least, unmistakable 
on the main point to which their attention was directed—that of 
increased accommodation and facilities for the researches of persons 
interested in inventions and patents. 

The report of the commissioners of 1862 recapitulates the fruitless 
negotiations which followed the presentation of their predecessors’ 
ultimatum, and more especially those entered into for the possession 
of a portion of the gardens of Burlington House. As those nego- 
tiations were barren of results, it is not at all necessary for us to say 
more about them. Let the dead bury their dead: it is ours to treat 
of the living. After describing the arrangement of the varied con- 
tents of the Patent Museum at South Kensington, the commis- 
siovers state that they “ are also in possession of a large number of 
valuable models, which still remain in cases because room cannot be 
found for them in the South Kensington ” house of refuge. Indeed, 
they assert that “so limited is the space there, they are obliged 
to postpone the acceptance of many valuable models, offered as gifts 
by manufacturers and inventors. Several good models of machines 
have also, for the same reason, been removed, to afford room for 
machines of a higher degree of interest.” Thus it is that works 
which have cost their inventors much time, labour, and money, 
and which, under happier circumstances, might become excellent 
examples to young mechanists and others, are crowded out of sight; 
and might, for any practical use they are, be consigned to the care 
of the dealer in marine stores. It is truly remarked by the com- 
missioners of 1642, that, in connection with the erection of the ne- 
cessary buildings for the objects above specified, a most important 
consideration is the spot to be selected for that purpose. The readers 
in the library being of the class of scientific persons, barristers, 
mechanical engineers, chemists, inventors, skilled workmen in the 
various factories, solicitors, and patent agents, it is obvious that the 
readers shculd be enabled to read the books and examine the ma- 
chines and mudels at the same time and in the same place.” This 
position is so strong that we imagine no one will be bold enough to 
assail it. In fact, we have so often urged the desirability of uniting 
under the same roof, or at least of having in close proximity to each 
other, the whole of the adjuncts and ac ies of the Patent Office, 
that it is needless to reiterate here that conviction. 

So far, then, the commissioners and ourselves are atone. Wecan 
scarcely say the same with regard to the site they propose for the 
new buildings. It is of the very last importance that that should 
be central, and therefore of facile access to the classes of persons 
whom the commissioners very correctly designate as those most 
likely to require the aid of the Patent Office advantages. They state 
that in 1860, “we proposed to your lordships Fife House and 
gardens in Whitehall as a convenient site for the Patent Office 
buildings and Museum, and one that would unite a!l the necessary 
requirements. ‘The question of the embankment of the river stopped 
the way at that time, and hence negotiations again hung fire. This 
difficulty is now removed...and it is consequently open to her 
Majesty's Government, if it should think fit to do so, forthwith to 
& propriate the site of Fife House for the erection of the Patent Office 

ildings.” 

This then, is the culminating point in the last report, and it un- 
doubtedly has the merit of propounding a practicable solution to the 
verata questio. We have no desire to be unnecessarily fastidious, 
and would certainly prefer that the Patent Office buildings should 
be erected at Whitehall, to things remaining as they are. Whitehall, 
nevertheless, is not the centre around which revolve those practical 
but lesser luminaries who would delight to add to their lustre, by 
borrowing some from the Patent Office, the library, and the 
museum. 

With little difficulty we believe a site might have been found 
which would have fulfilled all the conditions that are essential to 
the full efficacy of the Patent Department of the State. It may be 
that some old buildings would have to be bought and removed to 














make way for the new institution, but the enormous funds available | 


to the commissioners would smooth the way for the accomplishment 
of this end, and in all respects the public would be the gainers. If 
Fife House and grounds occupied the only site available for the 
proposed buildings, why, then, we should endorse cordially the views 
of the commissioners; but as that is manifestly not so, we would 
ask them to cast a look in the direction of the existing’ Patent Office, 
and see whether it is not possible to obtain room in its neighbour- 
hood for the new buildings. 

The surplus revenue of the Patent Office applicable to building 
purposes amounts to £129,000 ; and as this amount is clearly derived 
from the pockets of inventors and patentees, it is plain that their 
convenience, as regards locality at least, should be a primary con- 
sideration. Still, as the Arabs say, “ a sparrow in the hand is worth 
a flock of cranes in the air ;” and if Fife House and gardens are to be 
had at once, we prefer having them, to entering into a seven years’ 
discussion about some other site. 

We are told that the Crown leases of Fife House, and the several 
buildings adjoining it, have lately expired, and that therefore the 
whole property is now at the disposal of her Majesty’s Commis- 
sioners of Woods and Forests in right of the Crown. This simplifies 
matters much, undoubtedly, and perhaps justifies the prayer for the 
appropriation of the site to the purpose named. The commissioners 
who append their names to the report, which is illustrated by a plan, 
are the Lord Chancellor, Sir John Romilly, Sir William Atherton, 
and Sir Roundell Palmer. 








BOILER EXPLOSIONS. 


Fis, collisions, shipwreck, and all the results of bad engineering 
come round in turn. If common disasters did not pale before war 
this would be kuown as the boiler explosion term. Seeing that the 
Government has nearly 300 steam vessels of its own; that the most 
momentous issues may hang on the safety of either of them, and that 
it can at little cost do what individuals will not--ascertain the cause 
and cure of a terrible and frequent disaster (boiler explosions), the 
attention of some board or bureau should be at once directed to this 
inquiry. At length the information is at hand by which the proper 
direction of inquiry and definite results may be ascertained ; and any 
further delay in settling this question is inexcusable. Recent dis- 
coveries, and the narrowing down of the list of possible causes, by 
actual trial, have placed the great fact almost within reach. Some of 
the highest authorities are already satisfied. In the first place, the 
lately received theories of explosions appear to be exploded them- 
selves. ‘Tuat electricity or any gas that can be generated in a boiler 
cannot account for its explosion, is settled by repeated experiment. 
A popular theory is “low water.” It would be just as explicit to 
say “ water.” Low water is not an exploding power—it is only a 
circumstance. When the heating surfaces are allowed to get red hot, 
other phenomena may indeed occur. The steam in the steam-room 
may be superheated; but it appears to be a mathematical fact that 
there is not suflicient heat in this steam, when heated nearly to red- 
ness, to vaporise enough water to cause an exploding pressure. Or, 
water may be suddenly vaporised upon a red-hot metallic surface. 
But it is an experimental fact that there is not heat enouvh in all the 
metal thus overheated to make the steam pressure required for an ex- 
plosion. Again, it is urged that explosions are only exaggerated 
ruptures, and that all boiler bursting is attributable to want of 
strength to carry ordinary pressures, with their normal variations. 
But the results of the two phenomena are totally different. A rup- 
ture is alWays in the weakest part, and just large enough to relieve 
over-pressure ; an explosion shatters everything—strong and weak 
alike. 

Just after the Great Eastern’s funnel-casing exploded, a party of 
engineers in London were attempting, with little success, to reconcile 
any old theory with the phenomena here exhibited, when a new 
theory was proposed, which, after running the gauntlet of profes- 
sional criticism, assumed such importance that Mr. Zerah Colburn, 
an American, and the probable author of the theory, wrote a book 
about it, and Mr. D. K. Clark explained it in the Encyclopedia 
Britannica. (Quite recently, while experimenting for a very different 
purpose, Mr. Edwin Stevens, of Hoboken, developed the great fact 
upon which its probability depends. Water cannot exist as water 
under the atmospheric pressure at a higher temperature than 
212 deg. Now, the temperature of the water in a boiler under steam 
pressure of 100 Ib. is 330 deg. If, then, the steam, pressing on this 
water, can instantly escape, as through a rupture caused by mere 
weakness of the metal or by over-pressure, a great part of this water 
at 330 deg. will instantly flash into steam, carrying the rest with it 
at about the velocity of a cannon ball. So far we know. The theory is 
that this flying body of inelastic water-particles operates like so 
many projectiles—like a broadside of grape—tearing into pieces 
everything within reach. Thus explosions start in simple ruptures, 
and ruptures always result from carelessness. ‘There is no mystery 
abo tthe latter fact. 

sut is it reasonable to attribute such terrific power to flying water 
drops—to mere rain? Mr. Stevens was experimenting on the 
resistance of water to projectiles. He filled a 46in. horizontal 
cylinder-boiler two-thirds full of water, and fired an 18-pound 
round shot with three pounds of powder into the end of it, through 
the head and into the water ten inches below the water-level. The 
result was that the boiler burst in several places below the water- 
line that were weakened by corrosion; but the greatest pressure had 
operated over the line of fire, and a foot above the water-level. The 
flying mass of water thrown upward by the ball had sheared off 
eleven jin. rivets and opened the seam. 

Even this hasty review of the present state of the science will 
render it evident that a few careful experiments would settle this 
great question. It is, of course, possible that one of the old theories 
may be correct. If superheated steam is an indirect cause of ex- 
plosions, the remedy is so certain that carelessness cannot prevent 
its operation. But if malconstruction or deterioration of boilers is 
the beginning of explosions—and there is little room for doubt of it 
—then a simple law, that can hardly be evaded, would deliver us 
for ever from this terrific source of slaughter and loss. Let every 
steam boiler be examined and tested once or twice a year by com- 
petent engineers; and let every boiler be confiscated, in case the 
— of such test cannot at anytime be produced.—New York 

imes. 











Tue Mippte Levet.—The restoration of the land swamped by the 
bursting of the Middle Level outfall drain is making steady although 
slow progress. One of the syphons proposed to be erected, to 
answer temporarily the purposes of the late sluice, has been fixed 
during the last few days, so as to secure the drainage of the level as 
hitherto. It remains, of course, to be seen whether the experiment 
wil! prove successful. The discharge of water from the swamped 
lands (which, as previously stated, are not under the jurisdiction of 
the commissioners at all) is advancing favourably, aud the watery 
waste has been so much reduced as to free the Marshland Smeeth 
drainage engine, which, with its neighbours, has been hard at work 
for some days, and with good effect. The branch line of the Great 
Eastern Railway (East Anglian division) from Watlington to Wis- 
beach has been completely cleared from the flood which so long 
rendered it useless for traffic ; but it has been found that the perma- 
nent way is a good deal injured, and the services of a large body of 
workmen have been required to render it ready for traffic, which, after 
having been suspended for nearly four months, is expected to be 
resumed in September. Repairs have been commenced on the 
ordinary roads which shared the general fate, and the deserted 
houses have also received attention, and will soon again become 
inhabited. In Short Fen some of the lately inundated land has been 
ploughed, but where the flood was heavier some time will yet elapse 
before the husbandman is able to resume his labours. The vexed 
question as to the compensation to be made by the commissioners 
does not appear to have made any progress, and it seems probable 
that it will have to be dealt with “in due course of law.” 


TRIAL OF THE BLACK PRINCE. 


Tue official trial of the speed of this noble vessel, at full power, 
| at her deep draught of water for sea service, commenced at Ports- 
‘mouth on Tuesday, under the most favourable circumstances of 
| wind and weather. The two previous trials of the ship took place 
| at light draught, and under somewhat exceptional circumstances, 
the first only being a trial of speed, made on the day after her 
arrival at Spithead from Greenock, on the 20th of November, 1861. 
| The second was her trip outside the “ Wight,” to test the action of 
| her enlarged rudder, in April last. In her speed trial she made four 
| runs at the measured mile, with the following results in knots :— 
First run, 15°859; second run, 12-950; third run, 15°319, and fourth 
| run, 13°043. Some disappointment was felt by many at the time at 
| this rate of speed, the Warrior having exceeded it on her trial at 
deep draught, when she averaged 14354 knots. Various causes 
were assigned to account for the difference between the two ships, 
but, perhaps, the real cause lay in the pre sures of steam on 
board each vessel during the trial. At any rate, this could be 
met and disposed of in the trial of Tuesday. The ship's draught 
of water on the 20th of November was 24ft. 2in, aft, and 21ft. 10in. 
forward. The second trial (not of speed) took place in April last, 
when the ship was taken off the Culver cliffs at the east end of the 
Isle of Wight to test the capabilities of her rudder, which had been 
enlarged from an area of 130ft. to 153ft. On this occasion she had 
twelve men at her wheel, and, taking three of the circles completed 
by the ship as the average of the whole, they were made respectively 
in 8 min. 5 sec., 9 min. 49 sec., and 9 min. 38 sec.—the angle of the 
rudder being in each case 16, 13, and 13 deg. The ship's draughtof 
water was—forward 22ft. ; aft, 23ft. lin. The Black Prince is now, 
however, in commission, with her stores on board and ready for sea, 
and made her trial of speed yesterday on equal terms with her sister 
ship the Warrior, tried on the 17th of last October. The Black 
Prince, so far as appearancesare of value, has enjoyed a great advan- 
tage in being fitted after the Warrior, all the little errors unavoid- 
ably committed in the former's fitment having been avoided in that 
of the latter, while many improvements suggested by the experience 
gained in fitting out the one ship have been applied to the benefit of 
the other. Owing to these causes the hull of the Black Prince hasa 
much handsomer and lighter appearance than that of the Warrior. 
The latter has a perfectly straight line of rail, which gives her 
bow and stern an appearance of dropping, as though the ship 
was, to a certain extent, what is technically termed “ hogged” 
amidships. ‘This has been avoided in the Black Prince, although it 
is a {act that her midship ports are above their proper level, and by 
a judicious sheer having been given to her line of rai) forward and 
aft the appearance of the hull has been greatly improved. The 
figureheads of the two ships, although both are splendid pieces of 
carving, are still very dissimilar in character, The Warrior is 
massive and stern looking, but cold. With the Black Prince, on the 
contrary, the figure, while equalling the Warrior in size, is full of 
fire and energy, and, with battleaxe at the swing, seems to be 
describing the career of the ship in the future. In the bows of the 
twoships there is, however, an actual difference in their dimensions 
abaft the catheads from the main deck upwards, the Black Prince 
being of less width here than the Warrior, which must also add to 
the lightness of her appearance in the water, although it cannot affect 
her either as regards her speed or behaviour atsea. Aloft, the Black 
Prince, like the Warrior since her cruise in the Bay of Biscay, looks 
anything but ship-shape to a nautical eye, in consequence of her 
reduced bowsprit. The original bowsprit was 49ft. in length by 
40in. diameter, but this was reduced before taking it on board to its 
present dimensions—25ft. in length and 24in. diameter. Other 
external fittings of the ship, including additional catheads which 
will carry the bower anchors some 20ft. further aft when at sea, 
bow linings of iron plate to preserve the ship's bows from the chafe 
of her anchors, and “ heads” abreast the funnels, for the use of the 
crew at sea, have been added in a similar manner to those of the 
Warrior. ‘The additional catheads are, however, something differ- 
ent in construction. The Prince’s were made in Portsmouth dock- 
yard. Their length is 15ft. each; width at top of sheave holes, 
l4in.; at bottom of rivetting to the ship's sides, 21}in.; breadth 
of side plates at widest part, 26in., and gin. thick; thickness 
of outside plates for sheave holes, 1jin.; angle iron for framing, 
4in. by fin. thick, angle iron to form connection with side 
of the ship, Sin. by fin. thick; diameter of rivets, }gin.; weight 
of each cathead, 49 cwt. The Warrior's are of a rather lighter 
character, and were made at Keyham factory. The armour 
plates on the Black Prince's sides are of two descriptions. Those 
bolted on her line of ports, each port being in depth just the width 
of the armour plate, are rolled plates, manufactured by Messrs. 
Beale and Co., of Parkgate Works. The remainder are hammered, 
manufactured by Messrs. Rigley, of the Parkhead Works, Glasgow. 
Inboard the Black Prince has also been generally fitted on the same 
plan as the Warrior, with here and there a deviation which the 
experience gained from that ship has suggested. The work done in 
the shipwrights’ department has been very extensive, as the ship 
arrived at Portsmouth from Greenock in a very unfinished state. In 
connection with the engineering department an auxiliary engine 
has been fitted of 40-horse power for working the capstan, pumping 
water from the different compartments, washing decks, and also to 
act as a fire engine. A cupola furnace and fan has been erected for 
molten iron shell. Tramways in coal-boxes and stoke-holes, with 
engines for raising ashes, &c., and a feed engine for the auxiliary 
boiler have also been fitted. 

The ship’s upper deck, being free from any rifle tower, such as 
encumbers the deck of the Warrior, presents a fine roomy space to 
the eye, and the sheer of the hammock rail forward and aft, to which 
we have before alluded, gives her a much smarter appearance than 
the Warrior on deck. Here she carries two 110-pounder Arm- 
strongs, four 40-pounders and two 20-pounders, also Armstrongs, 
besides rifled and smooth-bore guns for boat service. On the main 
deck she carries, in the two compartments, forward and aft of her 
armour plating, eight 110-pounder Armstrongs—four in each com- 
partment. Behind her armour plating all the guns are the 95cwt. 
smooth-bore, for 68-pound solid shot, mounted on carriages fitted 
with directing bars. On deck and below, iulevery partjof the ship, con- 
sidering the large number of dockyard men that has been daily 
employed on board, and the amount of work which has been in hand 
at one time, is in an exceedingly clean and orderly condition, and 
reflects credit upon her captain and officers for their management. 

The ship was appointed to have her anchor short a-peak at Spit- 
head by 9.30 a.m., and at that time the Pheasant gunboat embarked 
from the dockyard with Captain IH. Broadhead and the officials ap- 
pointed to execute the trial, and conveyed them out to the ship, which 
tripped her anchor at 10.30. In running the anchor up to the bows, 
however, by the steam capstan, the chain became jammed round the 
base of the capstan, with the ring of the anchor at the hawse pipe, 
and the auxiliary engine in consequence set fast below. This 
caused a considerable delay, and after this had been remedied in 
bringing the ship’s head round to the westward to go on the 
“ mile,” the screw steering apparatus was found so deficient in 
direct power upon the rudder that the ordinary tiller had to be 
shipped and connected with the common wheel, and both worked 
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together. This made it afternoon before the ship reached the trial 
ground, where four runs were made with the following results :— 
Time Speed  Revols. of Steam. Vacuum 
min, sec, in knots, engines, for. aft, 
First run...... 4 21 .- 18°46 .... 47° .. 20ibe... 2% 23 
Secondrun.... 5 58 .. 10056 .... 4 co (pl Cle OO OS 
Third run...... 4 9 . 14457 49 oe o. 24 23 
Fourth run.... 5 50 .. 10°286 seco 49° « 5, « 24 2 
Mean speed of the four runs 12'209. This result was so unsatis- 


factory as compared with the Warrior's trial, that ship having at- 


tained a mean speed of 14°354 knots, that it was resolved to abandon 
any further trial of speed, and to recommend to the Admiralty that 
the ship should be taken into the harbour on Wednesday and 
placed in dock to clean her bottom, and that the weight on her 
safety-valve should be increased to a level with that given to the 
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Warrior on her trial trip, the Black Prince having been worked on 
Monday with 5 1b. less than the Warrior. The screws of both ships 
are precisely similar, improved Griflith’s, and set at the same 
pitch; the draught of water of the two vessels was, however, 
different, and against the Black Prince, whose draught 
26ft. l0in. aft, and 26ft. 2in. forward, the Warrior drew 
26ft. din. aft, and 2dft. Gin. forward. ‘There is certainly a vast 
difference in the speed of the two ships, which is not accounted for 
either by a foul bottom or the increased draught of water. Looking, 
however, to the load on the safety valve in the two trials, we find 


in the five pounds difference in favour of the Warrior the cause of | 
nothing, therefore, peculiar about it except the upper slide and shear 


her, at present, superiority over the Black Prince; but, with a clean 
bottom and this difference in the weights rectified, it is expected that 
on the Black Prince resuming her trial, which it is intended she 
shall do this week, the speed of both ships will be found to be as 
nearly as possible equal. ‘The determination having been arrived at 


YULE’S MACHINE 


Was | 


by Captain Broadhead to postpone for the day any further trial of | 


the ship's speed, she was taken off the trial ground, and steered for 
the Bembridge lightship, to test her time in making complete circles 
to port and starboard. On reaching the desired position the vessel’s 
helm was put hard to starboard, the ship at the time going at full 
speed, and the time being taken from the word of command being 
given. The half circle was made in 5 min. 4 sec., and the full cirele in 
10 min. 11 sec., the angle of the rudder being 15} deg. ‘l'wo and a-half 
turns were got with the wheel, and the rudder was hove into 
position in 1 min. 3 sec.; revolutions of engines, 455. With helm 
to port the rudder was hove up to an angle of 16 deg., in 33 sec., 
with 3} turns of the wheel. 
in 7 min., and the full circle completed in 13 min. 33 sec. ; revolu- 
tions of engines, 45°5. 
and the helm put over to starboard before starting, and the circle 
was completed in somewhat less time. In the fourth trial, with the 
rudder amidships, the order was given to hard-a-port, and the 
rudder was hove over by the screw steering apparatus to 11 deg., 
the extent to which it could be got by this purchase, in 1 min. and 
20 sec, The ship's head was now turned towards Spithead, and in 
steaming in to the anchorage the engines were tested in their powers 
of changing their motion when at full speed. From te time of 
moving the handle of the telegraph on the bridge to give 
the signal to the engine-room, they were stopped dead in 
19 sec., and were started a head from standing still in 11 sec., 
and to going ahead at full speed in sec. ‘The tempera- 


The first half of the circle was made | 


In the third trial the engines were stopped | 


| 


ture averaged during the trial was as follows:— After stoke-hole, ; 





106 deg.; fore stoke-hole, 904 deg.: engine room, 96} deg. 
vibration whatever was felt in the ship throughout the day’s trial, 
even on the bridges nothing was felt, beyond the slightly tremulous 
motion of the plank flooring between the stanchions. The engines, 
which were in charge of Mr. Tucker, the chief engineer gf the ship, 
worked smoothly and. satisfactorily throughout, and the Doilers fur- 
nished a supertluity of steam. Captain H. Broadhead, commanding 
her Majesty's ship Asia and the reserve at Portsmouth, was in com- 
mand during the trial, the working of the machinery being under 
the supervision of Mr. A. Murray, chief engineer of the Steam Factory 
Department, Mr. Ward, assistant engineer of the same department, 
and Mr. Murdoch, inspector of machinery afloat. Mr. T. Holliday 
represented the makers of the engines, Messrs. John Penn and 
Sons. The Black Prince dropped her anchor again at Spit- 
head at the close of the day's proceedings at 4 p.m., and awaits orders 
at Spithead relative to the resumption of her trials of speed with full 
and half power to-day or to-morrow. 





Tuk Western Annexe or THE Exninrrion, — The average tem- 

perature in the annexe is found to be from 5 deg. to 7 deg. only 
reater than in the nave. ‘I'he back pressure in the steam pipes 
ardly exceeds 2} lb. per square inch. 





No | 


| gate plates, but constant manufacture and the constant practice at | 
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YULE’S MACHINE FOR CUTTING SCRAP IRON, 

Tuts machine, by Messrs. Yule, and Co., of Glasgow, was designed 
for cutting scraps in a large forge, to be placed in a part of the 
work where power from the large engine could not be so easily 
applied. 

‘he machine is very strong, and cuts with ease heavy tyre bars, 
rails or common bars 3}in. square. It is driven by a small steam 
cylinder fixed upon the framing, and has a headstock and gearing 
similar to the double-powered shearing machines used for boiler 
making and ship-building, with shears at both ends. ‘There is 


holder, which is simply a cast iron block, as shown in Figs. 1 and 2. 
The lower end of this block is 94in. thick, by 2lin. broad, and the 
upper shear blade is attached to it. On the back or inside behind 
the blade there is a groove 4}in. deep, by Zin. wide, by about 2ft. 
long, as seen by the dotted lines O, O, in both Figs. A square malle- 
able iron guide block Y, Fig. 1, fits into the groove, which block 
partly revolves upon a pivot I, as the crauk B moves round, and 
this serves to keep the slide in its place, instead of V pieces, as used 
in the common shearing machine; the bolt C, witb large brush 
washer, is for the purpose of keeping the slide in its place. The 
machine makes 12 cuts or 24 double cuts per minute, and from the 
headstock being cast in two pieces, weighing each about 7 tons, it 
makes it easily transported. 





Tue Arvwovr Pirate Question. — No question is invested at 
present with a greater degree of interest than the one relating to the 
production of plate armour for ships of war. That the Lords of the 
‘Treasury and the Admiralty are tully alive to the vast importance 
of the subject has long been evident. Scientitic committees assisted 
by the first metallurgists of the day, have been employed tu conduct 
all kinds of experiments and report upon them. A vast fund of 
informtion must also have been forwarded by Captain R. 8. lewlett, 
C.B., regarding the experimental firing at Portsmouth ; and testing 
“sample” plates still proceeds there as fast as they can be attached 
to the target ships. In testing these sample plates the knowledge 
gained of the structure of different kinds of iron has been very great. 
Some of the plates, on being struck by several 68-pounder shot in 
nearly the saine place, so as to compel a fracture, have exhibited a 


peculiar silvery appearance in the separated parts of the metal, which | 


at the same time have shown an extraordinary lengthof fibre. This 
was particularly the case with the rolled plates made at the Parkgate 
Works for the experimental angulated target of Mr. Josiah Jones, of 
Liverpool. In these plates, however, as in most other rolled plates 
manuiactured at that time, the greatest injury by the shot was tound 


to be inflicted on the reverse side of the plate, next the timber | 


backing, where, the layers of the metal being opened by the sudden 
shock of the 68-pound shot, they spread out with radiating cracks, 
and penetrated the timber to an average depth of from din. to din, 
‘he Atlas Works rolled plates were equally faulty with the Park- 


sample plates from both works on the sides of the target ship in 
Porchester Creek, which are witnessed by a representative from the 
firms, have supplied such an amount of valuable data to the manu- 
facturer that they have recovered for rolled armour plates the 
prestige they at first had in their competition with hammered plates. 
It has now become a moot point which kind can be manu‘actured 
that shall to a certainty possess greater shot-resisting powers than 
the other. Of hammered plates the Thames Iron Shipouilding 
Company are undeniably the best makers; in fact, it seems at 
present quite impossible, if their best sample plates tested ct Ports- 
mouth be selected, to manufacture a more perfect armour plate. 
Other makers, again, have bot been so successful, owing, no doubt, 
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| to want of experience in manufacture, but they evidently improve 
in each succeeding plate sent for testing. Of the condemned plates, 
some have broken clear through, like cakes of ice, with through 
rents in all directions. Others have separated into layers, so that 
the 4}in. solid plate has been transformed into half a dozen thin 
| sheets. In both cases, any ship covered with such armour would be 
more easily destroyed by shot than any common wooden ship could 
2. We have selected the best and worst description of plates as an 
illustration, but there are many other makers who have supplied 
| plates, which, although they may not stand in the first rank, de- 
cidedly do not in the last. It also happens at times that a plate 
of a very inferior quality is tested which has been supplied 
| 
| 





from a firm noted for the general excellence of their plates. 
In fact, this has happened with each of the three firms quoted 
above, and not in every instance can the cause of the plate’s defect 
be satisfactorily accounted for, The vast establishments which have 
been formed by private individuals for the manufacture of iron 
| plates by the roller and by the hammer, and in some iustances by 
| both combined, and the fine specimens of the manufactured and un- 
| manufactured metal in the International Exhibition, all prove that 
the great iron workers of the country are equally alive with the 
Lords of the Tieasury and the Admiralty to the daily increasing 
importance of iron in ship-building and in the manufacture of 
heavy ordnance. Perhaps if one part of the question is more open 
| than another to a definite settlement at the present moment, it is the 
| description of iron most suitable for the manufacture of the armour 
| plate. This appears to lie between the “puddled” and “scrap.” 
| both have their advocates, There are, however, now being manu- 
factured in the smithery of Portsmouth Dockyard, under the large 
| Steam hammer, two plates, expressly to settle this question for the 
| present, as far as may be possible. One is being made exclusively 
from the dockyard scrap iron, and the other from the best Shrop- 
shire “ puddled.” Each plate is being made 16ft. in length, 3ft. Gin. 
in breadth, and d}in. thick, but will be afterwards cut in two parts, 
one to be annealed, and the other not. When completed they will 
be tested in the usual manner by the Stork’s 68-pounder iu Porches- 
ter Creek, and the results cannot fail to be very interesting and 
important, Several plates were forged some time since in this same 
smithery, which proved, on being tested at Shoeburyness, to be o 
very good quality, and in the forthcoming trial a Government 
establishment may possibly take the first position on the list for the 
manufacture of ships’ armour. 

Tue Late Joun Lewis Ricarpo, M.P.—Mr. Ricardo was the son 
of Mr. Jacob Ricardo, and nephew of David Ricardo, the celebrated 
political economist. He was born in 1812, and entered Parliament 
in 184L as member for Stoke, which place he has represented for 
several years. Ile was one of the earliest advocates of free trade, 
in connection with Mr. C, P. Villiers, and he aided materially in car- 
rying the repeal of the corn Jaws. He made the navigation laws 
his particular study, and in 1847 he moved for a committee on the 

| subject, and warmly supported the repeal of the restrictions om 
| shipping. He was the author of a well-known work on that subject, 
and devoted much attention to the question of maritime rights in 
| time of war. He was chairman of the North Stafford and Nor- 
} wegian Railways, and founded the Electric Telegraph Company, 
and it was through his energy and ability that a commercial tele- 
| graph system was established in Great Britain. When the value of 
the invention was little understood — much less appreciated—he 
risked an immense sum in the support of the undertaking until 
success was finally attained. He declined a public testimonial when 
he resigned the chairmanship of the company. Mr. Ricardo was 
| much esteemed by his colleagues in the House of Commons. In 
| private life his many genial qualities procured him a large circle of 
| friends. He was an accomplished artist, aud a liberal patron of 
| painting and literature. 
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TO CORRESPONDENTS. 
*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 
P. S.—We know nothing of the Taventors’ Institute further than that it has 


» eea promoted by a patent agency. : es , oe 
C. S.—The power you would get from a pair of fin. cylinders, 5in. stroke, 


would depend upon the pressure of steam and speed of piston. With 50M. 
steam, and 200 revolutions per minute, you would have about 23 indicated 
orse-power. 





RAPID BRIDGE BUILDING. 
(To the Editor of The Engineer.) 

$1r,—In your publication of 23rd inst. we notice a paragraph respecting 
the short time in which Messrs. Kennard Brothers, of London, Falkirk, and 
C rumlin, our mutual friends, constructed a bridge for Portugal. We take 
the liberty of adding that the shipment was conducted by as, on behalf of 
our London firm, and that portion from Newport left, per steamer Urania, 
on the 10th inst. ; and the cylinders from Bowling (River Clyde), per steamer 
Corsair, on the 14th inst., and they arrived at Lisbon on the 15th and 20th 
inst. respectively. This is another proof of the advantages derived from 
steam power. G. E, BALLERAS AND Co. 

Liverpool, August 26 11862. 





SUPERHEATING APPARATUS. 
(To the Editor of The Engineer.) 

Sir,—In reading last week’s publication I see an invention of W. L. and 
William Allchin, of Northampton, whereby they propose to superheat 
steam on its passage to the cylinder by putting the steam pipes in the flues 
or smoke-box, which, as I have seen a practical test already somewhat 
similar, and which failed, I do not think they will get their pipes to 

d. 

“Tae in one of the Channel Islands about eighteen months ago repairing 
machinery, and a boiler, on which this experiment had been tested. The 
pipe was taken off the top of the boiler similar to that of Messrs. Allchin’s, 
and carried along the flue by the side of the boiler, then round the end of the 
boiler, and back the opposite side ; then wen: to the place where it was 
required for boiling purposes. r - : 

{hese steam pipes did not last very long. I think it was only some six 
or eight months when they had to open up the flues, and get new pipes put 
in, and taken in a new direction altogether ; they were burnt completely 
through, and several feet were wanting in places. i 

I send you this merely for a little information to those who may be doing 
anything of the same kind. A Workine Man, 

Belfast, August 5th, 1862. 
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BOILER FEEDING 4FPARATUS, 

Ir would be a lengthy task ‘o examine all the plans 
which have yet been brought forward for feeding steam 
boilers. ‘They are many in nunber and most diverse in 
character. In the days when pressures of from 2 lb. to 
5 lb. only were common the fecd water would enter by its 
own gravity if first raised into a pipe from 5ft. to 12ft. 
high only above the water level in the boiler. In the 
Great astern, indeed, the feed water was first pumped 
into the heater or chimney casing, and thence into a sort 
of stand pipe above, and thus with a “head” of about 
GOft. the water finally entered the boiler by gravity, 
exactly as the water supplied by the Southwark and 
Vauxhall Company will force its way from the stand pipe, 
185ft. in height, in Battersea-fields, into any boiler in the 
neighbourhood worked at not over 75lb. on the square 
inch. In Rochester, the water pressure in the lower parts 
of the town is 130 1b. per square inch, and steam boilers 
are filled directly from the mains. In Sheffield, the water 
supply of which comes from away near Penistone, the 
“ head” at Redmires and Crooks Moor might be, and, for 
aught we know is, similarly utilised in feeding boilers 
in the great works which skirt the banks of the Sheaf and 
the Don. And so in Manchester, and so in Glasgow, where 
boilers working at moderate pressures may be filled from 
the mains, from which a jet 90ft. in height may be thrown 
above the quays of the Broomiclaw. ‘There is another 
way, too, of filling boilers from street mains, no matter 
how great the pressure in the former, nor how little, 
within certain limits, the pressure in the iatter. We have 
only to suppose a pressure in the mains sufficient to raise 
the water into a ciose vessel two or three feet above the 
water level in the boiler. By then shutting off the com- 
munication with the main, and opening cocks in two other 
pipes, oue of which connects the upper part of the close 
vessel with the steam space of the boiler while the other 
opens a commanication between the bottom of the close 
vessel and the water space of the boiler, the feed water 
will immediately flow into the boiler by its own gravity, 
the steam pressure on both sides of it being now in equi- 
librium. Whatever steam may be condensed in the close 
water cistern will be utilised in warming the feed water, 
and the steam with which the vessel will remain filled 
after the feed water has left it will also be usefully con- 
densed in the next charge of feed water. There is, indeed, 
no real loss of heat other than that by radiation. ‘The 
supply of water, by this arrangement, is intermittent 
instead of continuous, but the interruption need be no 
greater than is tolerated with nearly all boiler feeding 
apparatus. The device which we have described is, we 
believe, that lately brought out by Mr. Routledge, of 
Salford. It is inapplicable to locomotive boilers and not 
well suited to marine boilers, but for land boilers, with a 
supply of water at all above the water level in the boiler, 
it must serve an excellent purpose. We suspect the plan 
is the same as that once employed by Trevithick, and to 
which our correspondent, Mr. Pendred (“ V. P.”) some time 
ago called attention, as being possibly an antetype of the 
Injector. Mr. Pendred finds, “in a work on the steam 
engine, written thirty years ago,” the following passage :— 








“The high pressure boiler employed in Mr. Trevithick’s 
“engines is supplied with water, previously heated in a 
“ separate vessel, by a small force pump worked by the 
“engine. In some of the improved, however, another and 
“more ingenious mode has been adopted, the water being 
“ driven in by the action of a volume of highly expansive 
“ steam.” The last sentence gives no real idea of what was 
the “ingenious mode,” but it is more probable that it referred 
to the gravity apparatus than to the Injector. Mr. Danchell, 
of Red Lion-square, obtained provisional protection in 
1854, for an apparatus in which water was impelled by a 
jet of steam in exactly the same manner as in the Injector, 
but the great purpose of the Injector was wanting, for the 
water was not projected, as it might have been, into a 
boiler, and thus an enormous quantity of steam was em- 
ployed to little effect. Mr. Danchell worked his ap- 
paratus for a shorttime in London, but as it served no 
really useful purpose it was soon abandoned, 

Reverting to the gravity apparatus, the addition of a 
pipe to supply a few cubic inches of injection water would 
afford the means of making a vacuum in the close water 
vessel, and thus, where a supply could not be obtained, 
under pressure from the mains, the water might be lifted 
20ft. or so, and the boiler afterwards filled as already 
described. In cases, too, where a small supplementary 
boiler could be afforded, and worked at a pressure 15 1b. to 
30 lb. higher than that in the main boilers, the feed water 
for the latter might be received in a close vessel several 
feet below their own level, as from a stream or pond, and, 
on shutting off the entrance of water to this vessel and 
opening a communication between it and the water space 
of the low pressure boilers, the admission of high pres- 
sure steam upon the surface of the water in the vessel 
would immediately force it to its destination, All the 
steam condensed in the apparatus would go on with the 
feed water, as so much useful heat for the contents 
of the low pressure boilers, There would be no loss that 
we can perceive. 

We next come to the force pump, of which there are 
many varieties, some driven by the main engines and some 
by a “donkey,” so called, we have been told, because these 
pumps are cften very stubborn and won't go. Without 
entering upon any consideration of the pump itself, we 
may note that it is now becoming common to drive it 
directly by a steam piston on the end of the plunger, or 
pump rod, as in Carrett, Mashall, and Co.’s, Hawthorn’s, 
Worthington’s, and others’ steam pumps. Most of the 
steam pumps are single acting at the water end, but the 
steam end is always double acting, the part or the whole 
of a cylinder full of steam being expended in order to get 
the pump ram back against the pressure of the atmo- 
sphere. In Hawthorn’s donkey, the piston rod is of the 
full diameter of the plunger, so that but a comparatively 
small piston area, and, consequently, but a moderate quan- 
tity of steam, is devoted to bringing back the plunger. In 
Carrett’s donkey nearly a whole cylinder full of steam is 
employed for the same purpose. Both the pumps just 
named have cranks and fly-wheels to control the stroke 
and to give a motion which shall not fail to open the 
valves, In the Worthington pump, which is double 
acting, rotary motion has been dispensed with. Originally 
this pump was made with one steam cylinder and one 
water barrel or cylinder. ‘The valve was moved directly 
by an arm or tappet on the piston rod, and to prevent 
stopping at the ends of the stroke, the water barrel 
was so contrived that, when the water pistoa was 
near the end of its stroke, it uncovered an opening 
in the bore of the water barrel, whereby a portion 
of the water could pass from one side of the piston to 
the other. Thus, by suddenly relieving the pressure on 
the water piston the steam piston was enabled to thrust it 
suddenly forward, completing the stroke with a jerk, and 
opening the steam port for the next stroke. This plan, 
however, did not make the pump absolutely certain in its 
action. To get over all difficulty in this respect, Mr. 
Worthington, the American inventor of the pump, placed 
two double acting steam pumps side by side, so connecting 
them that, when either steam piston is at half stroke, it 
shall open the steam port for the other cylinder. This 
pump is necessarily somewhat complicated, as all the 
working parts are duplicated ; but it is absolutely certain in 
its action, and as economical of steam as any non-con- 
densing and non-expansive pumping engine can be—much 
more economical in this respect, we believe, than the other 
steam pumps already named. 

As for the Injector, all our readers must by this time 
have seen it ‘and admired its wonderful action. Many 
have supposed that it works absolutely without the ex- 
penditure of power—that the feed water is not only forced 
into the boiler, but also that the whole heat of the steam 
employed in the process is also returned to the boiler in 
‘he mingled feed water and condensed steam. This, of 
tourse, would be perpetual motion on a commercial scale, for 
every gallon of water requires 2,310 foot-pounds of mechani- 
al power to force it intoa boiler in which the pressure is 
WO 1b. per square inch. A gallon of water may be con- 
sdered as a column, or liquid rod (to coin a term) 2773in. or 
23-1ft. long and lin. square, and it will require the same 
pwer to force it into a boiler as would be required to intrude 
aa iron rod of the same dimensions. Great must be the dy- 
nimical virtue of a mechanical contrivance which does this 
work for nothing. “ But, surely,” we often hear, “ there ts 
“90 loss of heat, there can be none, for it must all return 
“0 the boiler with the feed water.” But those who say 
sodo not appear to have made any experiment from which 
thy have a right to draw such a conclusion, which, there- 
for, is merely taken for granted. It is strange, indeed, 
thit no English experiments are on record to show what is 
th« real work done and heat expended by the Injector. At 
allevents we know of no such experiments as having yet 
bem made. It would be easy, however, to make them, and 
this to know what really is the dynamic efficiency of the 
Inpetor as a boiler feeder. It is laid down as a law, by the 
bet authorities, that no mechanical work can be performed 
without the disappearance of heat, and heat, we have no 
dovbt, would be found to have disappeared in working 
theIniector. We do not know, however, that it would be 


found less effective for the heat expended than a force 
pump; but the point is one well worthy of careful deter- 
mination. 


WEAVING MACHINERY IN THE EXHIBITION, 

THE only complete series of weaving machinery in the 
Exhibition was passed over without any notice whatever 
by the jurors of Class 7. The exhibitors, Messrs. J. Har- 
rison and Sons, of Blackburn, received, it is true, an 
“honourable mention” for their linen loom, but this had 
no necessary connection with the other machinery which 
they exhibited in motion. “ Weaving machinery ” is a 
somewhat inclusive term, understood to embrace winding, 
warping, sizing, and weaving machines, and this branch of 
construction has somehow become a distinct part of the 
cotton machine making trade, representing special expe- 
rience, and, in many cases, a distinct branch of the manu- 
facture of cotton goods. So the term “spinning machi- 
nery” is more commonly understood to include al/ 
the processes from opening the raw cotton to, its con- 
version into mule-spun or throstle yarn. In the se- 
ries of weaving machinery already noticed, the yarn, 
whether on throstle bobbins or cops, is first taken to the 
| winding machine, which may be made with almost any 
number of spindles, every two of which now serve to 
supply one loom. ‘The winding machine merely winds 
the yarn from a small bobbin or cop on to a larger 
bobbin, the yarn being passed, on its way through guides 
and brushes, to remove as much as possible any rough- 
ness of surface or irregularity of thickness. ‘The 
warping machine again unwinds the yarn from the 

“warper’s bobbins,” and coils it upon the large beams 
| for the sizing machine. Whether the yarn could not be 
wound directly from the throstle bobbins or cops on to 
the beam is a question which the machinists of Lanca- 
shire will, bye and bye, be sure to investigate, and, 
in the meantime, we can orly say that the warping machine 
in the series under notice combines some very elegant 
applications of mechanism. ‘To reduce, as much as pos- 
sible, the strain on the yarn, the rollers over which it is 
made to run in warping are made to revolve on sharply- 
pointed and well hardened bearings, whereby the resist- 
ance to motion is reduced to a very small amount. ‘This 
mode of making the bearings is attended with a consider- 
able reduction in the number of breakages, as compared 
with those where the warping rollers run in ordinary 
brasses. So also, whenever a thread breaks, the rollers 
run back of themselves, reversing the motion of the beam 
so that the broken end may be readily found and mended. 
Whenever the right quantity of yarn is wound upon the 
beam the machine stops automatically. The beam, as in 
all warping machines, revolves by friction upon the surface 
of a drum or cylinder, driven at a uniform speed, and this 
drum, in the present machine, may, by a sort of telescopic 
construction, be readily adjusted to any length of beam. 
The comb, also, through which the threads have to pass on 
their way to the beam, may be readily contracted or ex- 
panded to suit its length. As made, the very light drag 
on the yarn enables this machine to work very fine num- 
bers, as well as short stapled goods, and this with, perhaps, 
fewer breakages than now occur with coarser and longer 
stapled yarns worked on ordinary warping machines. 
And as the number of breakages is the sole limit to the 
rate with which cotton yarn may be passed through 
machinery, it follows that, with few breakages, the quan- 
tity got through in a given time may be proportionately 
increased. 

When, however, we look for the greatest recent improve- 
ment in weaving machinery we find it in the improved 
sizing machine now known in Lancashire as the “ Slasher,” 
a term indicative, we suppose, of the rapid rate at which 
it turns off its work. Previous to 1851 the sizers were a 
well-paid and most independent class of factory workers. 
They earned fron £3 to £3 10s. each a week, and 
a premium of some guineas was required before a 
novice could be admitted to the mysteries of the craft. 
The sizers had their clubs, were occasionally drunk, and 
were greatly given to strikes. But the “slasher” has 
been invented and perfected, and the warp sizers live only 
in history. A compact, low machine, with six warp beams 
at one end, now “ sizes” 3,000 threads of No. 32 yarn, or 
500 threads of No. 60s, at one operation, and at a rate 
which gives 100,000 yards of warp a weck, or enough to 
supply 300 looms. In 1851, the best sizing machines 
could only supply about 120 looms, and an attendant was 
required whose wages were £3 per week. Previous to 
that time, six men, each earning £3 a week, were required 
to size yarn enough for 120 looms. Now, a labourer with 
26s. a week does all the sizing for 300 looms. In other 
words, what cost £900 in wages a year before 1851, and 
not less than £150 a year from 1851 to 1858 or 1859, is 
| now performed for £35 a year, and one of the present 
| * slashers,” the attendance upon which costs £67 12s. a year, 
| does as much work as formerly cost £1,750 in wages alone ! 
| ‘The new machine, moreover, will work on yarns upon 
which the old sizers would have broken down altogether. 
It is certainly remarkably that a jury of manufacturers 
and others familiar with the “trade” could not have dis- 
covered such a machine, or if they really did see it that 
they did not distinguish it with as much as an “ honour- 
able mention.” 

In the sizing machine as now made, the yarn is brought 
from the warpers’ beams through boiling size, and after- 
wards passed over drying cylinders and on to the weavers’ 
beam. ‘The yarn does not take the “ lease” as it is called, 
that is to say, the use of the heald and reed is dispensed 
with in the machine, and herein, probably, lies its great 
working economy. For, with a friction driving gear for 
taking off nearly all the drag on the warp, there are few 
breakages, and these, when they do occur, are easily re- 
paired. ‘There are many elegant mechanical devices in 
the machine, especially among the provisions for accommo- 
dating the unwinding of the yarn from the warper’s beams. 
The sizing rollers are hooped with brass at their ends and 
run on brass pulleys, so that the motion is not only ren- 
dered smooth, but the rollers are protected also against all 











injury from the size. ‘The size roller is of heavy copper, 
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cast without a seam, so as to give no opportunity for the 
action of the acid in the size, and by its considerable 
weight it is also more effectual in expressing the size. By 
carefully arranged details no steam whatever is lost, the 
heat of the whole being saved for drying. A “ steam 
ressure diminishing apparatus” exactly regulates the 
Treat of the steam used in drying, and whenever the ma- 
chine is stopped no steam is allowed to flow through. 

In looms some changes have been made since 1851, and 
possibly a greater production of cloth has been obtained. 
in Messrs. Dickinson’s space is exhibited a 28in. or 
30in. loom which is said to be working at 360 picks 
per minute, but not only does the loom shake in 
an alarming manner, but it is being very frequently 
stopped to enable the attendant to repair broken 
ends, The loom has ‘Taylor’s patent “crank arm” (an 
engineer would call it a connecting rod), and by a simple 
arrangement this arm or rod is alternately shortened 
and lengthened during the half revolution of the crank, the 
effect being to check the speed of the “slay” or lathe 
while the shu'tle is passing through the warp, and to im- 
mediately drive the lathe home at a much higher speed the 
moment the shuttle is out of the yarn. It is clear, how- 
ever, that a mass of matter as heavy, even, as the slay of 
a loom, cannot be put into instantaneous and rapid motion 
and as instantaneously checked in its movement without 
producing a more or less violent shock, and if any doubt of 
this fact were entertained it would be at once removed by 
standing, for a few moments, beside the Taylor loom while 
at work. ‘The jurors, however, gave it a medal, notwith- 
standing that a French loom, near by, had the same motion, 
as applicdin France several years ago. Messrs. Harri- 
son and Sons’ looms have a positive taking-up motion, the 
taking-up roller being made of sheet iron, covered with 
composition, and always retaining the same diameter, the 
temples are self-acting, the reed is loose, or relieves itself 
whenever the shuttle may chance to stop in the warp, the 
picking motion appears to have been improved, and the 
“treading motion” is understood to save a considerable 
amount of wear in the healds. The looms of this construc- 
tion, weaving No. 32 goods, 30in. wide, are being driven at 
300 picks per minute, and a 30in, loom, exhibited by the 
same makers in 185], is, we are told, still at work in 
Blackburn at the rate of 290 picks per minute. It is 
believed, however, that a speed of from 200 to 210 picks 
~ minute is more economical, the diminished number of 

reakages enabling one woman to attend upon four looms. 

We believe the loose reed and weft motion on Bul- 
lough’s plan has already netted £120,000 in profits and 
royalties, and we have no doubt that had the picking 
motion, as now improved, been the subject of a patent, it 
would have earned £100,000 at the least. 

Messrs. Platt, Brothers, and Co., exhibit a 50-in. 
loom, worked at about 190 picks per minute, which has 
the picking motion worked direct from the crank shaft, the 
tappet being made to act upon the picking arm only at 
every alternate revolution. 

A number of other looms are exhibited by various 
makers, and we may here remark that, whereas, in 1851, 
there were very few—not perhaps half a dozen—esta- 
blishments in Ireland using power linen looms, between 
20,000 and 30,000 are now used there, and of the best 
pattern of these Messrs. Harrison and Sons exhibit a fine 
example along with their cotton weaving machinery. It 
is a very heavy but finely finished loom for 4lin, linens, 
and worked at 175 picks per minute. Perhaps its chief 
peculiarity is Collier's positive letting-off motion, now used 
for about six years, and which keeps the warp always at 
one and the sume easy tension, whatever the position of the 
healds. 

It is a sad reflection that the vast industry repre- 
sented by the display of weaving machinery in the Ex- 
hibition is now paralysed from the sole difficulty of 
obtaining raw material. It may be long before the north 
will again resound with the swelling roar of three hun- 
dred thousand shuttles, but while we may still cherish the 
hope of the return of prosperous days, let us be mindful of 
the grievous want which now darkens so many homes. ‘The 
nation is doing much for Lancashire, and we hope that 
among those who are doing most may be found the wealthy 
manufacturers of that great and stricken district. ‘They 
have grown rich upon the labours of those now starving, 
and who, we must believe, are not now to be neglected 
and forgotten by their masters. 


TYPE-COMPOSING MACHINERY. 

THERE are but very few branches of handicraft which 
have not been assailed by machinery, and type-setting is 
not likely to remain an exception to the general rule. 
Type-composing machines, greatly complicated, were, in- 
deed, brought out as long ago as 1840, and more lately we 
have heard something of Mitchel’s machine, in which 
however, the capitals and figures require to be pat in by 
hand. Mr. Robert Hattersley, of Manchester, patented a 
machine, five years ago, which appears to possess decided 
merits, and it is now about being brought into experimental 
use in some of the large London and Manchester printing 
houses. Instead of having keys, like a piano, it has an 
assemblage of 87 lettered and tigured pins representing 
nearly all the “sorts” used in a pair of ordinary 
“ cases.” By gently pressing down one of — these 
pins, cach of which has a button at the top to re- 
ceive the pressure of the tinger, the corresponding 
letter or figure is forced down, from the end of a horizontal 
row of that “ sort,” and directed through a suitably chan- 
nelled guide plate into the “ stick” which moves forward 
at the same time to an extent exactly equal to the thickness 
of the type. ‘The 87 rows of “sorts” are placed side by 
side, and held in channels formed by thin strips of hard 
toiled braces. A “ propeller,” as it is called, is kept con- 


stantly pressed, by means of a thin ribbon of caoutchoue, 
against the beck end of each row of “sorts,” so that, as 
any type is dropped, the whole row behind it is moved up, 
bodily, in readiness for the next resort to that row. The 
movements and working parts are exceedingly simple, and 
a lad, who has had a few weeks’ practice, readily manipu- 





lates the apparatus, setting a long line of 250 ens in two 


minutes, including “ justifying,” while in continuous work 
a good operator is said to be able to get through 30,000 ens 
in ten hours, or two or three times as much as an ordinary | 
compositor. 





LITERATURE. 
| 


Memoirs of the Distinguished Men of Science of Great Britain, | 
living in the Years 1807-8. With an Introduction by Roser | 
Hust, F.R.S., F.S.S., Keeper of the Mining Records. Compiled | 
and arranged by Wiitiam WaLKeEr, jun., London. W. Walser | 
and Son, 64, Margaret-street, Cavendish-square, W., and Messrs. 
Spon, 16, Bucklersbury. 1862. 

Messrs. WALKER’s great historical engraving of the | 
“Distinguished Men of Science,” noticed some weeks ago in 
these columns, is accompanied by a well written and 
handsomely printed octavo volume of 228 pages, containing 
condensed biographical sketches of the fifty-one subjects 
of the picture itself. ‘The book appears to have been first 
undertaken with the view of furnishing a mere outline of 
the life and achievements.of these eminent men, but the 
inevitable delay attending the production of a large 
engraving, and the gradual accumulation of personal 
and historical details, at last led Mr. Walker, jun., to | 
revise and considerably extend the scope of his work, | 
which now forms a very complete and desirable | 
compendium of long-neglected, and, popularly speaking, 
almost inaccessible biography, of interest and value as well 
to those who cannot possess themselves of the picture as to | 
the subscribers to that work. The whole is preceded by 
an introduction, not wanting in suggestive matter, from 
the pen of Mr. Robert Hunt, F.R.S. As we have 
before stated, the picture comprises astronomers, che- 
mists, engineers, and distinguished men of general 
science. Mr. Walker, jun., seems to have dealt fairly 
with all these in his book, but uniting in himself 
the acquirements of an artist, author, and engineer— 
being a graduate of Mr. Scott Kussell’s establishment 
—he has, perhaps, dwelt with greater care upon the lives 
of Watt, Rennie, Telford, Brunel, Stanhope, Cartwright, 
Crompton, and, more especially, upon those of ‘Trevithick, 
Maudslay, and one or two other engineers of whom very 
little is now generally known. The statement that, not 
long after 1790, Maudslay made “planing machines” 
may provoke some future controversy. A similar claim 
has been made for Rennic—the elder Rennie, we be- 
lieve—but Mr. Walker does not mention it.  ‘Trevi- 
thick’s erratic and, indeed, romantic career is cleverly 
treated, and a great deal of interesting information 
presented for the first time. It is not to be sup- 
posed, however, from the particular mention of these 
names, that Mr. Walker’s book does not duly record the 
lives of other and still more eminent men of science, but of 
many {of these, especially those of great fame, it is not 
difficult to find biographies elsewhere. As a whole, how- 
ever, there is probably no work—certainly none so well 
within the reach of the general public, which gives any- 
thing like as full and yet concise an account of the great 
men of science who lived and flourished half a century 
ago. The arrangement of the book is such as to facilitate 
the readiest reference to any part, and, while the matter is 
abundant, the style is clear and pleasing. We believe the 
book will be in large request. 





Ramway Bringes 1s Hottaxp.—Some months ago, the Dutch 
Government advertised for designs and tenders for railway 
bridges over the Yssel, at Zutphen, and over the Maas, at Venlo. 
The bridge at Zutphen to comprise one span of 98 metres, an opening 
bridge of 16 metres, six spaus of 30 metres each, and two spans of 
16 metres each. The bridge at Venlo to comprise four spans of 
53} metres each, We understand that some of the best firms in 
Holland, France, Belgium, and England, have sent in designs and 
tenders; aud we shall look forward with much interest as to the 
result of the competition. 

Navau Enarnecrs.—The following appointments have been made 
since our last:—IHliram J. Bailiffe, in the Megera, promoted to the 
rank of engineer; Ossian L, Carlisle, in the Asia, promoted to the 
rank of engineer; Albert 8. Reeve, supernumerary in the Asia, 
contirmed to second-class assistant-engineer ; James Williams 
and John ‘IT. Morgan, acting second-class assistant-engiueers, 
to the Cumberland, as supernumeraries; Richard T. Rundle, 
acting second-class assistant-engineer, to the Indus, for the Princess 
Royal; Frederick §. Scott, acting second-class assistant-engineer, 
to the Indus, as supernumerary; Fdward 8. Scorrer, acting 








second-class assistant-engineer, to the Asia, as supernumerary ; | 
Johu Cooper, in the Pembroke, and William Nicholson, in the Ajax, 
promoted to the rank of first-class assistant-engineers; James 
Rogers, in the Melpomene, Alfred H. Rogers, in the Neptune, 
Thomas 8S. Grice, in the Amphion, Walter H. Brinctield, in 
the London, and Henry Onions, in the Imperieuse, promoted to 
the rank of acting first-class assistant-engineers ; George E. Foote, 
secoud-class assistant-engineer, to the Terror. 

Tne Secunrry or ovr Briwces.—The object of this communica- 
tion is to draw some attention to the mode of carrying the roadway 
of the new railway bridge at (Hungerford Market, 1 suppose,we must 
not say any more, but) Charing-cross. Having lately had occasion 
to cross by the old, and now by the assistance of a portion of the 
new, bridge, I have been greatly interested in the progress of the 
construction of the works. On the south side, the engineer having 
commenced the formation of the roadway, 1 eagerly looked to find 
to what use those peculiar angle-irons, which drop below the tw« 
main girders, were devoted. These angle-irons consist of two o1 
each side of each girder, that is, there are four on each side the 
roadway. ‘They are each fastened to the side of the bsttom iron d 
the girder by five rivets; they are each about four inches wide o 
the inside (I say about, because they cannot be reached from tle | 
temporary roadway to be measured, but they do not look even fow | 
inches), and have seven rivet-holes in the portion below the girde. | 
‘Yo my astonishment I now see that they are intended to carry tle | 
iron beams which are to form the roadway ; these are made in ote | 
piece, to go past the angle-irons and project beyond the girder, 0 | 
form, | suppose, the footpath outside of it. Thus the roadway, aid | 
of course the railway trains, are carried by 7 X 4 = 28 rivets! aid 
this same weight is secured to the girders by 5 X 4 = 20 rivets—a 
simplicity of construction to which, as an architect, | should hare 
never thought of trusting. In my simplicity 1 had always pe- 
sumed that these same road beams would, at least, have been carrrd 
on the lower tlange or plate of the girder, as is usual; and never or 
once imagined that those huge constructions now spanning the river 
were only required to drop ropes with some nails stuck through 
them (in comparison of size), to carry the main way and trafficof 
the bridge. 1 have only to add that these road beams are placedat 
distances of eleven feet; and that, while expressing not my ovn 
feelings only of an insecurity of construction in this matter I 
would respectfully ask the eminent engineer of this bridge to 
afford the public some assurance on this point.—Correspondent ofhe 
Builder. 





Tue Aucertan Ramway.—The inauguration of the railway from 
Algiers to Blidah took place on the Léth, according to previous 
announcement. At half-past seven in the morning the train of 
honour left Algiers with Marshal the Duke de Malakoff, General 
Martimprey, and others of the superior military and civil authori- 
ties, and arrived in due time at Blidah, the station at which place 
was handsomely fitted up for the occasion, and where an immense 
crowd of Arabs had assembled. The governor, on alighting, was 
received by the mayor of the place, who made an appropriate 
speech, which was replied to by the Marshal in suitable terms. A 
Te Deum was afterwards sung in the church, although the building 
is not yet finished. After the mass the Marshal and a numerous 
party went to the Olive-garden, where a splendid luncheon was 
prepared under the trees. M. Bosland, vice-president of the Board 
of Directors of the railway company, proposed a toast to the 
prosperity of the colony and to the health of the Governor-General, 
which was drunk with loud applause, and to which the Duke de 
Malakoff replied in expressions which were received with loud 
applause. The guests returned to Algiers in the afternoon. 

Tue Iron and Macuine Traves,—The exportation of iron in its 
various forms experienced some reduction last year, the total value 
of the iron and steel sent abroad having been £10,341,574, against 
£12,154,997 in 1860. There was an increase in pig from £974,065 
to £1,047,318; but bar, bolt, and rod iron declined from £2.385,871 
to £1,885,605: railroad iron, from £3,408,759 to £2,9.3,357; cast 
iron, from £832,638; wire, from £250,087 to £207,317; wrought 
iron of all kinds, from £3,317,349 to £2,868,923; and unwrought 
steel from £956,228 to £727,840. It was in 1853 that the export 
iron trade assumed its present large proportions, having increased in 
that year to £10,845,422 as compared with £6,684,276 in 1852, 
£5,830,370 in 1851, &c. The value of the machinery exported last 
year was never exceeded in any previous twelve mouths, steam 
engines having figured for £1,243,467, and other kinds of mecha- 
nical apparatus for £2,976,221, while in 1860 the totals were 
£1,238,333, and £2,599,458 respectively. In 1850 the value of the 
steam engines exported was only £423,977, and of the general ma- 
chinery £618,189, so that during the last ten or eleven years a vast 
development has taken place in the demand for British machinery in 
foreign countries and in the colonies. 

Tue Desrrvction oF Tre Works at tHe Breakwater Fort.— 
The structure destroyed at Plymouth on Monday was a large frame- 
work of timber erected on the Shovel Rock, in the Sound, to assist 
in constructing the foundation for the fort proposed to be erected 
just inside the breakwater. This foundation is to be a massive piece 
of masonry, formed of large blocks of concrete made to dovetail in 
each otherin courses, faced with proportionate blocks of stone, also 
dovetailed together, and to be carried up to within a few feet of low 
water mark. Large works iave been erected at Laira, on the border 
of the Catwater, about thre? miles from the site of the fort, for the 
yreparation of these blocks of concrete and stone, which were to be 
taken to the site, all ready tobe lowered into their places, For severa 
mouths a large number of workmen, sometimes amounting to 190, 
have been employed in preyaring the rock, and in February last the 
erection of this scaffolding which has been destroyed was com- 
menced. It was to consist of a circle of piles driven in the rock 
round the foundation; the viles to be about 70ft. in length, and 
formed of balks of timber, bolted together with iron shoes, 4}in. 
square and 5ft. in length. The piles, supported by guys, carried 
to “ Lewises,” suitable fasterings also driven in the rock. Large 
pieces of timber, technically ‘ermed “ longitudinals,” to be fastened 
across the piles as ties and braces. Along the top tramways were to 
be laid for the trollies or travelling cranes, from which the blocks were 
to be lowered to their places ir the foundation. Up to yesterday the 
piles had been driven the guys.secured, and the men were employed 
in laying the longitudinals, laving reached to about the water's 
edge. At low water about 40f.. of the piles were exposed to the 
action of the wind and waves without having been consolidated by 
the courses of longitudinals that were yet to be erected, and the 
tramways. A strong easterly wind prevailed, and at about low 
water, some of the eastern piles znd guys gave way, and a destrc- 
tion of the whole of the rest of tae structure within a few minutes 
was the consequence. ‘The piles broke off, nearly all at their shoes, 
and floated to the surface. ‘here were about seven men on them 
at the time of the accident, who fortunately all escaped, two of them 
being rather severely bruised. Mr. Brown, the foreman, also had a 
narrow escape, being on board a pinnace which was crushed and 
sunk by a falling pile. Another boat was also destroyed, but its 
occupants escaped. By the accident the laying of the foundation 
stone has been retarded at the earliest ior several months. The con- 
tractors, Messrs. Lee and Son, of London, are heavy losers: the 
whole six months’ labour having been sacrificed, in addition to the 
damage done to the materials. 

Grimator’s Rotary Borter.—The IMteing Journal gives the follow- 
ing particulars of one of these boilers ilustrated in the last number 
of THe Engineer. The boiler is now exhibited, after having been 
long used, in the Italian machinery department ( beyond the refresh- 
ment courts in the western annexe), an] with it a new boiler, with 
some trifling modifications, to adapt it tc larger sizes. The greatest 
advantage possessed by Dr. Grimaldi’s boiler is that as the fire acts 
upon every part of the boiler in succession, instead of upon a single 
point continuously, it promises increased durability, but it must also 
be stated that the mere rotation is likewis: productive of considerable 
economy ; thus with the boiler mentioned it was found to be equal 
to fully 12 per cent., the steam-gauge showed 72 lb. pressure when 
the strap was thrown off by which the rotation was effected, and in 
three minutes the pressare had fallen to €41b.; the strap was then 
replaced, and within three minutes of replacing it the former pres- 
sure of 721b. had beea regained. During the whole time of the 
experiment neither the fire, furnace, nor machinery were interfered 
with in any way whatever. The engineer, tpon whose premises the 
boiler had been fixed, assured us that the cmsumption of coal was 
i22 Ib. in six hours, and that he had proved by actual and careful 
trial that 90 gallons of water were evaporated during that period, 
and he anticipated that with trifling modifications in the arrange- 
ments which had suggested themselves since the boiler had been in 











| use—this being the first boiler made—he would be enabled to obtain 


results nearly twice as favourable. The large boiler exhibited is of 
23-horse power, its dimensions being 8it. Gin. long by 4ft. diameter ; 
it may be described as of tubular construction ; but the fire, by the 
introduction of the revolving principle, not only plays upon the sides 
of the four tubes which pass through the boiler, but upon the entire 
outside shell also. The mode by which the revolving motion is 
obtained has been so fully explained that our readers are doubtless 
familiar with it, but we may repeat the facts that the Grimaldi boiler 
is not liable to get out of order; that a rotating boiler iin. long is 
equal to an ordinary boiler of 6ft., other dimensions beiag propor- 
tionate; and that the first cost is not greater than that of an ordinary 
tubular boiler, while the durability of the rotating boiler is much 
greater. Dr. Grimaldi had also designed a marine builer; itis a mul- 
titubular boiler, with 3in. tubes. The advantage of the rotating 
principle applied to marme boilers is that the tubes may be very 
readily cleaned, all that is necessary being to turn it rapidly, when 
the water, washing between the tubes, instantly cleans them. Th 
fact should not be lost sight of that, owing tothe entire suriace o 
the boiler being in contact with the fire, the steam space, as well as th 
water space, is subjected to the heating process, and that, consequent! 
the steam passes to the engine superheated, yet not so dry as to be 
non-lubricating. Thesteam passes from the boiler to the engine 
through the trunnions, and, to prevent the possibility of priming, 
six tubes are provided, which radiate from the centre, and are open 
at each end; steam can only pass out through the tube, which is, fo 
the time being, uppermost, that being the only one in communica 
tion with the outlet pipe By the position of the tubes in relation 
this pipe, any water which might be lifted ina rising tube wou 
flow back to the water space through the lower open end, and leay 
the tube perfectly dry, to receive the steam from the highest poin 
in the boiler, and convey itto the outlet pipe. The Internationa 
jurors have made honourable mention of the boiler, and we under 
stand that Dr. Grimaldi has succeeded in securing its adoption to 
considerable extent, 
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METALS IN THE INTERNATIONAL EXHIBITION. 
(From the Times.) 


Havine completed our survey of the great subject of iron, we 
now proceed to the other departments of metallurgy represented in 
the Exhibition; and, verily, we have a guodly array of metals 
to pass in review, which we shall consider in the following order :— 
Copper, zine, cadmium, tin, lead, arsenic, nickel, cobalt, bismuth, 
antimony, mercury, silver, gold, platinum and the associated metals, 
and aluminium, It is not pretended that this arrangement is scien- 
tific; but, as our object is practical, it will probably be found as con- 
venient as any other that might be proposed. 

It is estimated, in round numbers, that in 1860 237,000 tons of 
copper ore were raised in the United Kingdom, which yielded 
16,000 tons* of copper, exceeding £1,500,000 in value. Bat the 
total amount of copper annually smelted at Swansea and elsewhere 
in Great Britain may be taken at about 30,000 tons, of which rather 
more than half is derived from native ores, chiefly obtained from 
Cornwall and Devon. The representation of these ores in the pre- 
sent Exhibition is unsatisfactory and far inferior to that in the first 
Exhibition. The Cornish series is conspicuous for slovenly dis- 
order. The contributors are probably not to blame for this, as 
the specimens exhibited are generally characteristic and well 
selected ; and they will, no doubt, be mortified that their interest 
should have been so sadly neglected by somebody or other. Cupri- 
ferous iron pyrites is now an ore of considerable importance, its 
sulphur being applied to the manufacture of sulphuric acid, and its 
copper subsequently extracted by the smelter. Is this prophetic of 
the future of copper smelting ? Is sulphur for ever to be allowed 
to escape into the atmosphere, as at t wansea, and destroy all vegeta- 
tion within its reach ? ‘lhe money value of the sulphur thus lost is 
enormous ; but how is the evil to be prevented? Verhaps the soda 
makers will one day solve the question to the satisfaction of Lord 
Derby’s commitiee on “noxious vapours,” and to the advantage 
of the copper smelters themselves. The Connorree Mining 
Company, Wicklow, Ireland, No. 65, exhibit iron pyrites, 
containing 1 per cent. of copper, and other ores of copper, of which 
some are argentiferous, containing from 10 oz. to 12 oz. of silver to 
the ton. ‘The ores shown by Mr. Bradley, from Richmond, York- 
shire, No. 35, are worthy of attention, as coming from a newly dis- 
covered locality. They consist of vitreous copper and blue and 
green carbonate. A well-arranged collection of all the copper ores 
imported into Swansea, accompanied with information respecting 
localities, quantities raised and sold, »roduces, &c., would have been 
extremely interesting. Who could have done this better than 
Messrs. Barth ? There is a collection of this kind exhibited by the 
Swansea Local Committee; but it is not so satisfactory as might 
have been expected. Copper ores from nearly every part of the 
world will be found in the present Exhibition, and in proof of this 
we may refer to the following departneuts :—Swedish, Norwegian, 
Russian, Zollverein, Austrian, [talan, French, Spanish, Portu- 
guese (inclusive of Vortuguese African possessions), Canadian, 
Nova Scotian, Newfoundland, British Columbian, Danish from 
Greenland, United States, Brazilian, Uosta Rica, Venezuela, Jamaica, 
Indian, Australasian, and New Zealuynd—and possibly we may have 
made some omissions. ‘Those who «re interested in the metallurgy 
of copper would do well to examine all the copper ores in each of 
these departments ; but some present special features of interest, and 
on these we shall offer a few renarks. In the Zollverein depart- 
ment, No. 817 (N 1,049 to 1,051 in the Zollverein catalogue) 
is a series from the Prinz Wilhdm mine, near Langenberg, illus- 
trating the dressing of ores consisting of copper pyrites, galena, 
and blende, whereby these minesals are separated in a satistactory 
manner from each cther. It is stated that the dressing process at 
this mine is one of the most skifully conducted in Germany. We 
may refer the reader to the Zollv2rein catalogue for copious informa- 
tion on this subject. In the Italian department the fine ores from 
Monte Catini, near Volterra, wil excite the admiration and, perhaps, 
the cupidity of our smelters. The boulders of vitreous copper 
occurring in a serpentine dyke are curious and instructive to the 
geologist. The mine is extremely productive, and one of the most 
profitable in the world. We have seen a fine specimen of vitreous 
copper from Corsica, which is reported to occur under conditions 
simular to those of Monte Catini. In the Portuguese department 
are several copper ores which merit attention—especially the 
malachite from Western Africa, exhibited by Flores and Monteiro. 
There are unlucky mine adventurers in whose minds African 
malachite may excite disagreeable reminiscences; and they will 
learn with regret that the specimens in question are not from the 
locality where, it is reported, £100,000 lie buried without hope of 
resurrection. The Canadian copper ores—copper pyrites, varie- 
gated copper ore, &c.—are well represented, and will, no doubt, 
make many a mine <dventurer’s mouth water. Sir William 
Logan states that he has recently discovered a bed—not a 
lode—coutaining on the average 5 per cent. of copper, and 
extending over a consicerable area. There is evidently plenty of 
good copper ore in Canada; but whether it may be profitably 
worked under the preseat circumstances of the colouy will no doubt 
be soon ascertained by capitalists seeking mining investments. 
Specimens of native copper from Lake Superior are shown in the 
United States department, but they are rather mineralogical than 
metallurgical. Native copper occurs in enormous masses in this 
remarkable locality—a single one of which has weighed 500 tons— 
and disseminated through an earthy matrix, from which it is sepa- 
rated by dressing processes, A series of the products thus obtained 
would have been desirable. The annua! production of copper from 
Lake Superior bas mpidly and greatly increased within the last few 
years. In 1858 it amounted to 6,000 tons, and in 1861 to 10,0uU 
tons. The whole of this isconverted into marketable copper ai Bos- 
ton, United States This copper should 9¢ excellent in quality. In 
the Russian department are several large pieces of mative copper. 
Magnificent specimens and large masses of copper ore are exhivited 
in the department of South Australia, and very great expense must 
have been incurred by many of the exhibiturs. Under Ne. Gu 
is amass weighing six tous, from the Cornwall Mining Com- 
pany, Yorke’s Peninsula, Wallaroo; it consists of red oxide 
and green carbonate. Under No. 53 is a fine and instruc- 
tive series of copper ores from the Great Wallaroo Mine, in 
the same district as the preceding. No. 49, from the Burra Burra 
Mines, about 100 miles north-east of Adelaide, are specimens of 
variegated copper ore from the 60-fathom level; and there are also 
green aad blue carbonates. It will be remembered that the ores 
originelly obtained from these wonderful mines, while they were 
superficial, consisted of red oxide and green and blue carbonates; 
whereas it is now found, as was anticipated, that at a certain depth 
from the surface these ores are replaced by pyritic ores. We 
subjoin brief notices of other Australian copper ores, which may be 
interesting to the mining world. No. 51, Cumberland Minin 
Company Kulpara Plains, Yorke’s Peninsula, green carbonate. No. 
55, Worthing copper mine, Mount Barker district, 38 miles east oi 
Adelaide, yellow ore, red oxide and green carbonate. No. 52, Gre 
Northern Mining Company, 160 miles north of Port August, 
Spencer's Gulf, red oxide and green carbonate. No, 47, Dury» 
Mining Company, new locality, Wallaroo, yellow ore. No. &, 
Kapunda Copper Mine. No. 59, Mount Rose Copper Mine, 2é 
miles north of Port Augusta, Spencer's Gulf. The attention »/ 
chemists, interested in mineralogy—and we trust that some yt 
survive in Great Britain—should be directed to these Australia 
ores, of which many have never been investigated by competert 

analysts. 

Let us here digress for a moment, and inquire what ends ar 
sought to be attained by the exhibition of raw mineral product 
such as copper ores? It may be desired to illustrate the mineral re 
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* The amounts stated in works are considerably below the truth, The 
ave calculated from the publi-hed assay produces by the Cornish method a 
assaying, which are notoriously inaccurate, as the smelter obtains 8 or D 
per cent, more copper than these produces indicates 





sources of some particular county, district, or kingdom; and collec- 
tions judiciously and honestly formed with this view, either by 
individuals, local committees, or, in some cases, governmental depart- 
ments, may convey accurate and valuable knowledge, but only when 
accompanied with suitable descriptive notices. ‘The official cata- 
logue, regarded as a source of information, is beneath contempt, 
and so is the illustrated catalogue, which, as far as Class I. 
is concerned, is a ridiculous sham and unworthy of criticism. Of 
itself what does a small lump of a common copper ore, such 
as copper pyrites, mean? Nothing. If of large dimen- 
sions it may be interesting on account of its size, and afford 
some indication of the character of the lode, Copper pyrites 
is copper pyrites all the world over. From external appear- 
ance nothing can be predicated with certainty as to quality 
of the copper which it will yield, nor does the exhibition of a speci- 
men of it indicate the value of the mine from which it may have 
been extracted. A specimen shall be selected from each of two 
mines aud placed before a practised observer, and, comparing them 
simply as specimens, he shall pronounce the one to be good aud the 
other bad; yet the former may have come from a worthless mine, 
and the latter from a good mine. The mistake is constantly made 
of confounding specimens with samples. A specimen is a selected 
bit; while a sample represents the average produce of a mine. 
An exhibition of copper or other ores may, except in specilic 
cases, greatly mislead inexperienced persons, and do wore 
harm than good. The late Professor Dufrénoy drew up the Jury 
Report of Class [. at the Exhibition in 1851, and therein remarks, 
“'lhe prizes have been awarded entirely on the examination of the 
objects exhibited ;” and he dilates upon the impossibility of deriving 
inturmation of any practical value from a mere inspection of speci- 
mens of ores. But, if Dufrénoy’s principle of awarding prizes were 
acted upon, any jury decisions as to ores must in general bea farce ; 
and, no doubt, in many cases they are unsatisfactory even when arrived 
at with the aid of knowledge from without. Collateral information 
is absolutely essential to enable the observer to form a correct judg- 
ment as to the commercial value of any specimens, or even samples, 
of ores which may be presented in an Exhibition like the present ; 
and therefore a really trustworthy and sufliciently descriptive cata- 
logue is an indispensable requisite. Collections of ores, such 
as that of the British iron ores of Mr. 8. H. Blackwell in the first 
Exhibition, and that of raw mineral products in the Zollverein 
department of the present Exhibition, both evidently formed bona 


Jide, may, as we have previously remarked, be of great practical 


value. On the other hand, it should be borne in mind that some 
exhibitors may be actuated solely by interested motives, and avail 
themselves of a public exhibition for the display of specimens, or, 
in Cornish phraseology, of “slocking stones,” which are intended 
as baits to catch unwary adventurers, and which, if they really come 
from the Great Wheal Diddler, do not fairly represent its average 
preduce. ‘The public—especially country parsons with large 
families and small incomes, and venerable maidens who are seldom 
averse to a little respectable gambling, provided they don’t lose— 
would do well to beware of “ slocking stones.” ‘There are not afew 
in the present Lxhibition, 

The Welsh system of copper-smelting in reverberatory furnaces 
is well illustrated by the Swansea Local Committee, No. 546, in the 
British department. Fine aud characteristic specimens of the pro- 
ducts obtained during the successive stages of the process are 
shown, aud there is an excellent display of the various kinds and 
forms of copper known in the English market. There are also 
specimens which have been subjected to severe proofs to demon- 
strate the good quality of the metal with respect to malleability duc- 
tility, and tenacity. ‘The great works of Mr. Hussey Vivian, M.P., 
have been laid under contribution for this collection, and the town of 
Swansea is indebted to the public spirit of this gentleman for having 
maintained its long-established reputation as the emporium of 
copper-smelting in the world. Mr. Vivian is the only exhibitor from 
Swansea. Messrs. Sweetland, ‘Tuttle, and Co., of the Briton-ferry 
Works, have sent a neat and instructive, though small collection 
illustrative of the Welsh system of copper-smelting, No. 347, Newton, 
Keates, and Co., Liverpool, exhibit a collection of manufactured 
copper, Class VLIL., No. 1,944, of which many articles might come 
under Class I. This house, it is well known, can produce excellent 
copper, and their contributions to the Exhibition fully sustain their 
character. ‘he Mona Mining Company, Amlwch, Anglesey, have 
a small, yet instructive, collection of products of the ordinary smelt- 
ing process and of the extraction of copper from the water of the 
mines, which is charged with sulphate of copper. The copper is 
precipitated by iron, and the process which is old and in operation 
in various parts of the world, is known as that of cementation. 
Mona copper 1s of first-rate quality, aud hasalways been in request 
in Birmingham for certain kinds of stamped work requiring great 
malleability, such as deep jelly moulds. In the Swedish department 
are excellent collections iliustrative of copper smelting in blast fur- 
naces. ‘I'hat from the Atvidaberg works of Baron Adelswiird, No. 
1, which are the largestin the kingdom, is perfect, and just what 
snch a collection should be when designed for instruction. From 
1846 to 1860 the average aunual make of copper at these works was 
327 tons, and in 1861 the selling price of fine copper in Sweden 
was between £91 and £92 perton.. The series from the Gustaf 
and Carlberg copper works, No. 19, is very good; it includes 
specimens of foil and fiue wire. The mine yielding the ore is 4,000ft. 
above the level of the sea, and formerly the copper was considered 
to be the best in Sweden. Swedish copper has long been justly 
esteemed for its superior quality. In the Norwegian department 
are ores from the mine of Selbo, Trondhjem, and smelting pro- 
ducts obtained therefrom in the blast furnace. We do not tind 
any specimens from the Alten Works, Lapland. Good copper in 
ingots, sheets, foil, and fine wire, will be found in the Russian 
department; and there is one complete series of smelting pro- 
ducts fromePerm, which possesses many points of interest for the 
scientific metallurgist, In the Zollverein department there 
are several instructive examples of the metallurgy of copper. 
the old Manstield works send two large pans for beetroot 
sugar-bviling, each hammered out of one piece; one weighs 1,724 lb. 
(Prussian), and the other 1,833 1b, The width is 8ft. Llin., exclu- 
sive of the flange, which is div. wide. In the French department 
there is also a large, well made copper pan of a similar shape, 
hammered out of one piece; it is 8ft. lin. in diameter, and weighs 
1,486) 1b. The Staatberge collection, No. 849, is deserving of 
tttention, as it illistrates a wet process of extracting copper from 
poor ores containing the metal in the state of carbonate. Hydro- 
chloric acid, sulphuric acid, and sulphate of iron are the solvents 

mployed; but tor further details we must refer to the descriptive 
catalogue. Hydrochloric acid is used in this country as a solvent 
for extracting copper from certain poor ores. in the Austrian 
lepartinent there 1s nothing remarkable respecting the metallurgy 
£ copper, except the thin sheets of Hungarian manufacture, which 
wre interesting on account of the uniform rich red superticial coloura- 
tion, due to a film of red oxide. In the Italian department are a few 
llustrations of copper smelting, among which may be particularly 
nentioned a hammered elliptical vessel, exemplifying great mallea- 
vility. In the Spanish department the most iteresting specimens 
ure, perhaps, those from the Rio Tinto works. Other specimens 
relating to the metallurgy of copper may be seen in the Australian 
department, such as the Kapunda series, No. 58, and others; aud 
the specimens illustrative of Kodda’s process should be inspected. 
in this process, ores, in which the metal exists as oxide or carbonate, 
are heated in charcoal, or in contact with carbonic oxide gas, 
whereby the copper is reduced to the metallic state. The ore is 
then stamped and dressed, by which means the earthy particles 
are washed away aud the metallic copper left. There may be 
something in this process, but its merits can only be tested by 

‘xperience on the large scale. 

The metal which comes next for consideration is zinc. In com- 
nerce it is termed “ spelter” when in the state of ingots, and “ zinc” 
when in the state of rolled sheets. ‘The chief ores of zinc are cala- 
mine and blende or “ blackjack.” They occur in various parts of 
Europe. Calamine was formerly abundant in England, and was at 
one time exported as ballast, but is mow rare. Blende is raised in 











| (No. 29) produced in a blast furnace. Seve 


various mining districts of the United Kingdom, especially Cornwall, 
North and South Wales, and the Isle of Man; aud in 1860 the total 
amount produced, inclusive of a small proportion of calamine, was in 
round numbers 15,600 tons (Mineral Statistics, 1861). In the British 
department the Connorree Mining Company, Ovoca, Ireland, No. 65, 
exhibit calamine from a new locality, and the discovery promises 
to be valuable. Ores of zinc will be found in various departments, 
among which may be mentioned the Belgium, Zollverein, Austrian, 
Swedish, Spanish, Portuguese, and United States. Within the last 
few years large deposits of fine calamine have been found, and ex- 
tensively worked, in the north-west of Spain. The well-known 
Vieille Montague Company, are large consumers of it, and in 1860 
about 3,500 tons of this ore were imported into England. Previously 
to the discovery of the Spanish locality, Belgium and Silesia pos- 
sessed the largest deposits of calamine. Sweden possesses blende in 
abundance, and the specimens of it in the Exhibition merit atteution 
(No. 66); so, al-o, do those in the Portuguese department (Nos. 27, 
35, 43), and the New Jersey “red oxide” in the United States de- 
partment (No. 3). 

With regard to the metallurgy of this metal, as illustrated in the 
Exhibition, there is not much to say. Mr. Vivian is the largest 
smelter, and exhibits spelter and zinc through the Swansea local 
committee. Messrs. Courage, of Bagilt, Flintshire, present a well- 
arrauged series of ores, and the products obtained in the process of 
extraction. The spelter which they show is apparently of good 
quality. They have recently patented the application of common 
salt as an ingredient of the smelting charge, and allege that great 
saving in fuel is thereby effected. In the old Carinthian process it 
is notorious that salt was always employed in a similar manner, but 
whether with the same object does not appear, This firm also exhibits 
specimens of lead pipes tinned internally, A patent was granted in 
1836 (No. 34) for the manufacture of similar pipes But 
Messrs. Courage add a small quantity of silver to the tin. 
We should, however, require very strong proof to convince 





| us that the silver is uot entirely wasted in this application. 


In the Belgian department, A. Muller and Co. exhibit spelter 
ral attempts have been pre- 
viously made to effect the reduction of zine ores in this manner, but 
all have signally failed, and much money has been lost, especiall 

near Swansea. M. Muller, in a published notice accompanying his 
specimens, states that he has surmounted every difliculty; but in- 
ventors are proverbially sanguine, and sometimes deceive themselves. 





| No details as to cost are given. It is to be hoped that M. Muller may 





| succeed, and to be feared that he will not. In the Zollverein depart- 


ment, Ruffer and Co., Ohlau, Silesia, exhibit a large rolled plate 
of zinc jin. thick, about 15ft. long and 3ft. broad, and stated to 
weigh Lo ewt. It is a good piece of rolling, but the edges on one 
side at least ought to have been left unshorn, as more would have 
been learnt from an inspection of the plate in the state in which it 
came from the rolls. On the upper edge we have detected the in- 
sertion of pieces of considerable size, one of which is 4in. long, din. 
broad, and Ijin. deep. ‘The patching is very skilfully done, but 
why was such an expedient resorted to? Attempts to conceal de- 
fects in a world-competition like the present deserve public exposure, 
and they have got it. On the southern wall of the Zollverein terri- 
tory is suspended a large well-rolled sheet of zinc from the works 
near Gleiwitz (No. 767»). ‘The names of the proprietors, Xc., are 
printed in such conspicuous letters upon it that it might readily be 
mistaken for a gigantic placard. 

We may direct the attention of persons interested in zinc to the fur- 
nace calamine from the tops of blast furnaces in which zinciferous 
iron ore had been smelted (No. 695, Zollvereiu). About 100 tons of 
this substance are annually produced at the furnaces in question. It 
consists, iu great measure, of oxide of zinc. Metallic zinc is reported 
to have been first observed at Goslar, in the Harz, in an iron-smelt- 
ing furnace in which zinciferous ore was employed. ‘The desidera- 
tum in the extraction of zine is economy in tuel, and, though con- 
siderable improvement in this respect has of late been effected, yet 
much more remains to be accomplished in the same direction. 
Siemen’s furnaces appear to supply this desideratum, and we shall 
be much mistaken if we do not tind them adopted before long. 

The metal cadmium, which has a tin-white colour, and generally 
occurs in small proportions in zinc ores, has received important appli- 
cations. In combination with sulphur it forms a fine yellow, opaque 
durable pigment, which has long been prized by artists. At the time 
cadmium, in admixture with tin and mercury, was much in vogue 
for stopping teeth, and now it is in request tor the preparation of 
Wood's newly discovered fusible alloy, which melts at a temperature 
far below boiling water. In price it has been greatly reduced, and 
it was never sv cheap as at present. The mining department of 
Poland, No. 15, exhibits a fine specimen of cadmium foil. In the 
list accompanying the Polish products the price stated is 3s. per Ib. 
Cylindrical sticks of metallic cadmiuin will be found in the Zollverein 
department, No. 754. 





Experiment with A Traction Exoins.—An experiment of some 
interest, as illustrating the power of Bray's traction engine for 
drawing ponderous loads, almost impracticable to horses, along our 
public thoroughfares, took place on Friday night and Saturday 
morning. <A large wrought-iron girder, of the hog-back construc- 
tion, 74ft. long, Sft. 8in. high iu the centre, and weighing 20 tons, 
had to be removed from the works of Mr. HH. Grissell, Kagle Wharf- 
road, New North-road, to the Manor-road, Dulwich, where it is to 
form part of a bridge for the London, Chatham, and Dover Railway. 
The journey had to be performed between ten p.m. and sixa.m., the 
hours to which the use of traction engines is restricted by the police 
regulations within the metropolitan district. ‘The first difficulty 
was how to get the huge, unwieldy mass out of the yard where it 
had been constructed. Placed upon rollers, it had vo be raised by 
means of jacks to a height of Gft. or 7[t. from the ground. Two 
strong trucks were put underneath it, the one in front being a large 
four-wheel boiler truck, and the secoud, which bore the weight 
behind, a very heavy “ trolly” with two wheels. ‘These trucks 
together formed the carriage, the girder being kept in its position 
by stout chains passing over it and under the trucks. A wooden 
bolster was placed under the load on the larger truck, with a swivel 
between the fore and hind wheels, by the action of which facility 
was obtained fur turning corners with comparative ease. Naphtha 
lamps, to light the workmen and give warning to all passers-by, 
were fixed along the whole line of the girder; and, thus equipped, 
with the traction engine yoked in front, the massive load weut upon 
its journey, multitudes turning out of their houses aud crowding 
the fvotways to witness the unusual apparition. Indeed, so great 
was the curiosity to see it, and so deafening the shouting of the ex- 
cited urchins who came throngiug round it, that it was occasionally 
almost impossible for the workmen to understand the directions 
given to them, and no little nerve and coolness were required to 
prevent coufusion or accidents. At Pittield-street, Hoxton, an ugly 
corner presented itself, but good management and address overcame 
all obstacles. ‘Then all went smoothly until the end of Moorgate- 
street was in sight. Llere the crossing lamps at the beginning of 
Princes-street, by the Bauk, suddenly take away one-half the availa- 
ble width of the road. This impediment safely overcome, the moving 
mass went on to London Bridge, which was crossed in capital style, 
At the foot of the bridge, by ‘I'voley-street, there is a sort of double 
declivity, the effect of which was counteracted by keeping well to 
the right hand side in passing. St. George's Church, Southwark, 
was reached about midnight, and the real difficulties of the route 
were then all surmounted. It was daylight when the final destina- 
tion (Dulwich) was attained. A great many more of these girders 
are to be conveyed to the same place by the same means. ‘The ex- 
periment on Friday night was eminently successful. Loads quite 
as Leavy have been taken through the streets of London betore ; 
but we understand that this was almost the first combining such 
length (24 yards) with so great a weight (20 tons). It would have 
required twenty-five horses to draw it by the ordinary method, and 
the difficulty of getting such a uumber of animals to pull altogether 
to say nothing of the obstruction they would cause to the regular 

may be readily imagined 
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Tron Surppuitpixc at Stockton-on-Tres.—On the banks of the 
river there are two extensive shipbuilding yards, and a smaller one 
to the east of Stockton Bridge. One of the former yarés, that of 
Messrs. Pearse and Co., gives employment to 400 hands ; has been 
established nine years in the iron shipbuilding trade, and is paying 
£900 per fortnight in wages to its workmen. Their own words are, 
“ We have as much work as ever we can do; iron shipbuilding is 
still maintained asa separate branch, but we employ from fifteen to 
twenty wood shipwrights.” The shipwrights of the old school, it 
would appear, cannot be dispensed with entirely in iron shipbuild- 
ing ; and there is no doubt that ultimately they will all forsake the 
“caulking-iron” for the rivet aud be merged in the ironwork. Trials 
all over the country are showing that they can do the iron ship- 
building as thoroughly as they did the old work; and there is no 
reason, one would suppose, why they should not prove equal to the 
new description of work, seeing that iron shipbuilding has been 
mainly executed by unskilled labour—a great numler of Irish 
jabourers taking itup in a few months, and receiving higher wages 
than were ever earned by wood shipwrights. In all kinds of 
shipbuilding the truth is that the men work according to the plans 
of the draughtsmen, and are superintended in every stage by a few 
intelligent men, upon whom all the honour of success, or the blame 
of failure falls. The iron shipbuilding has been executed hitherto 
by a heterogeneous group—boiler-smiths—whose former avocation 
is closely allied to iron shipbuilding; strikers from smiths’ shops,” 
and Jrish labourers. here can, therefore, be nothing in the manual 
dexterity required that men like ship carpenters cannot easily acquire. 
Those who have reaped a good harvest in the iron building line 
would invest their performance with great skill and mystery, and 
exclude all those hardy fellows who have supplied our commercial 
marine not only with ships but with sea-going carpenters, from all 
participation in their good things. This is notjlikely to be continued 
forever :the barriers will, doubtless, be broken down by time. Itisa 
very selfish, and aungenerous thing besides, on the part of those who are 
theexccutive of theiron building trade, that, while there are men needed 
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1090. Tuoomas Woop Gray, Fenchurch-street, London, ‘‘ Improvements in 
the manufacture of explosive compounds.”—A communication from 
Julian John Revy, Vienna —Pelition recorded 15th April, 1862. 

1153. Epwarp Henry Crapock Monckton, Thurloe-place, South Kensington, 
London, ‘‘ Improvements in the preparation of metal to be used in the 
construction of cannon, rifles, armour plates, and other objects used in 
naval or military warfare or otherwise.”—Petition recorded 21st Apri, 
1862. 

116°. Epwarp Henry Crapock Monckton, Thurloe-place, South Kensington, 
London, *‘Improvements in umbrellas, parasols, awnings, tents, and 
covering cloths, and in waterproofing the same.”—Petition recorded 22nd 
April, 1862. 

1184. ALFRED Hopoktnson, Glenville Bleach Works, Belfast, Antrim, 
Ireland, ‘“* A mixture or composition to be used in the process of boiling, 
preparing, or bleaching vegetable substances, whether they are in the 
manufactured or unmanufactured state, which mixture may also be used 
in the manufacture of soap.”—Petition recorded 23rd April, 1862. 

1766. Joun Ropinson, Rochdale, Lancashire, *‘ Improvements in machi- 
nery or apparatus for sawing wood.”—Petition recorded 13th June, 1562. 
1902. James PeTri£, Rochdale, Lancashire, ‘* Improvements in slide valves 

for steam engines.”—Petition recorded 28th June, 1862. 

2032. Epwarp Draper and Epwarp Tuomas, Birmingham, “fA new or 
improved method of strengthening wooden shutters and doors,”—Petition 
recorded 15th Julu, 1862. 

2051. Joseru Witicock, Chancery-lane, London, ‘‘A new ornamental 
fabric, and the machinery for producing the same.”—A communication 
from Amos Hanes Boyd, Medway, Norfolk, Massachusetts, U.S. 

2053. Freperick Luke Stott, Rochdale, Lancashire, ‘* Improvements 
applicable to mechanism or apparatus for warping yarns or threads.”— 
Petitions recorded 18th July, 1862. 

2083. Roperick GroGAN, Westbourne-gardens, Bayswater, London, “ Im- 
provements in screw propellers of steam vessels, and in the arrange- 
ment thereof.”— Petition recorded 22nd July, 1862. 

2093. CuarLes Joseru Keene, Shrewsbury Villas, Bayswater, London, 
* A new or improved winding apparatus for raising and lowering canvas 











in their branch, and so many shipwrights are walking about, they 
will accept of anything sather than allow a wood-hand to be | 
employed. They will bring a hornet’s nest about their ears, and | 
find themselves stung beyond remedy by their own folly. Messrs. 
Pearse have never built other than iron ships; and most of those | 
have been of large tonnage. A short time back they launched a | 
troop-ship, 4,000 tons burthen! She was for Government, was | 
ealled the Indus, and is to be used in transporting troops from place 
to place in India; drawing a very small quantity of water, | 
and capable of carrying 1,000 men and officers. | Messrs. | 
Pearse have been “ honourably mentioned” by the Royal 
Commissioners of the International Exhibition on account 
of this vessel. At the present time they have one of 2,000 tons on 
the stocks; and three others of 500 tons each; and there was a 
barque of 750 tons, which they launched a few wecks ago, lying 
alongside their works when 1 paid their yard a visit. In all they 
have built somewhere about 40,000 tons of iron vessels.—]mme- 
diately opposite to Messrs. l’earse’s yard, namely, on the south side 
of the river, is a still more extensive iron shipbuilding establish- 
ment, the property of Messrs. Richardson and Duck, whose operations 
have extended over eight years. During the period named Messrs. 
Richardson and Duck have built eighty vessels, and at the present 
time have four on the stocks—all iron, namely, one of 819; one of 
1,116: one of 775 tons (sailing vesscls); and one steamer, 519 tons, 
all Om. Messrs. Richardson and Duck employ upwards of 600 
hands, and pay considerably more than £1,000) per fortnight in 
Special correspondence of the Newcastle Chronicle. 








wage 


Tur Inox ‘Trave on tar Tres.—The Stochton Malleable Tron 
Company isan infantile concern as regards the period of its existence, 
having only been opened out in February last. The managers are 
gentlemen who were formerly connected with the working depart- 
ment of the Consett Ironworks, which, en passant, I may say, are 
not likely to be improved by the opening of ironworks on the 
‘Tees. ‘The position of these new works will be best told in a literal 
transcript of notes taken on the spot:—“ Our works cover tive acres 
of ground, within easy access of the water-side, and our manufactures 
are boiler and ship plates. Prior to the establishment of these 
works, the iron shipbuilders drew their supplies entirely from 
Consett and Leeds. We have one puddling and one plate-mill, and 
ean turn out 100 tons per week of finished iron; but we are putting 
up another pair of shears, which will give us 20 tons more per 
week, It is contemplated extending the works. We employ 250 
hands, and pay from £400 to £500 per fortnight. Plenty of orders, 
and the prospect is all we could desire. During the last month 
or two (June and July) both here and at Consett the price 
obtained for iron has considerably advanced.” ‘The Stockton-on- 
‘ees Lronworks are close neighbours to the rolling mills above 
named, and consist of three blast furnaces. They have been 
established between seven and eight years, and employ 80 men with 
only two furnaces going. Here the third furnace is kept as a re- 
serve. ‘The intelligent manager says:—“ We turn out about 1,000 
tons of pig iron per fortnight; but for the last three years prices 
have gradually fallen, and have got worse since the commencement 
of the American war. When we commenced, pig iron ruled at about 
44 15s.; now it is down to from £2 ds. to £2 9s." At present we 
are only slack, though, from the commencement of these works up 
to within three months ago, we were fully employed. We have 
had three furnaces going occasionally, but never for more than 
three months at atime. In those cases we would employ 110 or 
120 men, and produce 1,400 or 1,500 tons per fortnight. We have 
exported to some extent, and are now in expectation of ex- 
tensive orders from France, where we recently sent heavy samples.” 
The Teesdale lronworks are situate on the south bank of the river, 
and are the property of Messrs. Head, Ashby, and Co. ‘They had been 
established some time when the present firm purchased them, six 
years ago. They cover three acres of grownd, and include within 
their walls a very extensive, lofty pile of buildings, now used as 
engineers’ fitting shops—the whole giving employment to 300 hands, 
paying £600 per fortnight. The chief manufacture is cast iron 
railway bridges, the manufacture of punching and shearing ma- 
chines, the construction of steam engines, the casting of metal 
columns, railway chairs, kc. The foundry is very extensive, and is 
melting from thirty to forty tous of metal per day. “ Busy as ever 
we can be,” says one of the proprietors, “in every depart- 
ment.” The iron bridges constructed here are of great size, chiefly 
for railways in foreign parts. One of these I saw set up in the 
yard. It contained 1,000 tons of wrought iron, and is intend +d for 
the Ancona and St. Benedito line, in Italy. The huge building I 
have named was, some twenty-three years ago, a spinning mill. 
Not far from the last-named stand the Thornby Tronworks, the 
property of Messrs, W. Whitwell and Co., consisting of three blast 
furnaces, all new—only two being in work at present; the third 
about to be blown in in consequence of increase of orders for im- 
mediate execution. ‘lhe iron seems to be of a superior make, 
though the stone employed is deficient in yield, not giving more 
than from 35 to 37 per cent. of metal. These furnaces are reported 
to me as being the largest in the world—* being 2uft. in the bosh”— 
“We pay £500 per fortnight. ‘The works were only blown in 
in March last. We are well sold forward at Middlesbro’, and the 
reports of our make from the Middlesbro’ districts are highly 
fluttering.” For the sake of keeping our report of the iron 
trade altogether, | will now go on to Norton—a quiet, pretty village, 
about two miles N.W. of Stockton, with which town, by the way, it 
disputes a greater antiquity. Passing by the village green, with its 
group of roysterous youngsters engaged in cricket, the village pond, 
the village hostelry, and the village blacksmith, for another half 
mile, the visitor comes to these works, which consist of three blast 
furnaces, “ three” being the favourite number; the property of 
Messrs. Warners, Lucas, and Barrett, which have been in operation 
since 1856. All the furnaces here are at work, and there is also an 
extensive foundry attached for casting railway chairs; and where, 
also, all the castings for the ponderous machinery at work here were 
Messrs. Warners and Co. employ 250 hands, and pay £410 





made. 





per fortpight.—Special correspondence of the Newcastle Chronicle. 
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on easels,” 
2°95. Epwarp Kenwortny Dutton, Stretford, Lancashire, ‘Certain im- 
provements in steam engines,” 
Winitam Cuark, Chancery-lane, London, ‘‘ Improvements in the 
manufacture of manure.” A communication from Alfred Frangois 
Mosselman, Boulevart St. Martin, Paris. 





| 2009. Roper? BELL, Westland-row, Dublin, ‘‘ Improvements in the manu- 


facture of bricks.”"—A communication from Joseph Mamelin, Boulogne- 
sur-Mer, France.—Petitio: s recorded 23rd July, 1862. 

2101. James Dickson, Tollington-road, Holloway, London, ‘* Improve- 
ments in treating copper ores and solutions of copper to obtain copper 
therefrom.” 

2104, Witttam CLissoLp, Dudbridge, Gloucestershire, ‘‘ An improved mode 
of manufacturing cylinders.” 

2105. Toussaint LEMAISTRE, Rue de Grammont, Paris, ‘ Improvements in 
privics.” 

2107. WittiAM Hexry Perry, Seymour Villa, Sudbury, Middlesex, ‘‘ Im- 
provements in printing and dyemg when aniline and analogous coal tar 
dyes are employed, also in preparing colouring matters.”—A communi- 
cation from Alexandre Schultz, Rue St. Fiacre, Paris. —Petiticns recorued 
24th July, i 

2111. James Revoate, Sneinton, Nottinghamshire, and Herbert REDGATE, 
Nottingham, * Improvements in machinery or apparatus for the manu- 
facture of fabrics on bobbin net or twist lace machines.” 

2113. Perer Rowertson, Glasgow, Lanarkshire, N.B., 
producing brushing or frictional surfaces.” 

2115. JAMES SrymovuKk, Queenstown, Cork 
Southampton, ‘* Improvements in steering 
same.” 

2117. Vincenzo Manzint, Modena, Italy, ‘Certain improvements in the 
construction of locomotive engines used on railways for facilitating and 
controlling the ascent and descent of locomotive engines and trains on 
inclined planes of lines of railway, and for sunplifying the construction 
of locomotives used on railways,” 

2119. Apotpuvs Lavovssr, Brussels, Belgium, “ An improved construction 
of railway wheel.”—Petitious recorded 25th July, 18% 

2121. Tuomas Sagar and Joun Rocuirr, Burnley, Lancashire, ‘ Improve- 
ments in moulding.” 

2l23. WituiamM CiLark, Chancery-lane, London, ‘‘ Improvements in obtain- 
ing or extracting silver from ores and other bodies, and in apparatus for 
the same.”—A communication from Messrs. Charles Edward Auguste 
Vattier and Alfred Joseph Gustave Becourt, Boulevart St. Martin, Paris. 

2125. Tuomas Lone, Clarendon place, Notting- hill, London, ‘* Improve- 
ments in the manufacture of open metal work, applicable to various 
useful purposes.” —Petitions recerded 20th July, 1802. 

2130. Wibttiam Spesce, Chancery-lane, London, * !mprovements in the 
preparation of a red colouring matter.”—A communication from Nicolas 
Philibert Guinon, Jean Aimé Marnas, and Frangois Bonnet, Lyons, 
France. 

2131. Patrick Sars¥irLp DevLax, Commercial Foundry, Commercial- 
street, Manchester, ‘*Certain improvements in the manufacture of tele- 
graphic cables.” 

2132. WittiamM Spence, Chancery-lane, London, ‘‘ Improvements in the 
preparation of a blue colouring matter.”—A communication from Nicolas 
Philibert Guinon, Jean Aimé Marnas, and Frangois Bonnet, Lyons, 
France. 

2135. Tuomas Cook, Manor-place, Walworth, Surrey, “ Improvements in 
apparatus employed in the manufacture of envelopes.” 

2137. Joseru Fourprinier, Grove-terrace, Peckham, Surrey, “ Improve- 
ments in apparatus for removing knots from pulp.” 

2139. FRASER SELBY, Surbiton, Surrey, “ lmprovements in surface con- 
densers.”’ 

2141. Epmunp Buryett, Ashford, Kent, ‘An improved combined cart and 
sleigh.” 

2143. CHARLES WILLIAM S!EMENS, Great George-street, Westminster, ‘* Im- 
provements in gas engin Petitions recorded 28th July, 1862. 

2145. Zeran Couisury, Tavistock-street, Bedford-square, London, ‘ Im- 
provements in steam pumping engines.” 

2147. ARTHUR BoYLe and THomas Warwick, Birmingham, ‘ Improvements 
in the manufacture of the ribs and stretchers of umbrellas and parasols, 
and in machinery to be employed in the said manufacture.” 

2149. PATRICK SARSFIELD Devian, Commercial Foundry, Commercial- 
street, Manchester, ** An improved composition to be employed for 
covering projectiles and the internal and external surfaces of vessels, 
which is also applicable to the manufacture of tubing and to other useful 
and ornamental purposes.” 

2151. CuanLes Tuomas Bureess, Brentford, Fssex, ‘An improved stand 
for beer and other casks.” 

2153. JaMES MareLe, Newman’s-place, Kentish-town, and Danxrget Mapp.e, 
Queen's-road, Homerton New ‘Lown, London, ** Improvements in telegra- 
phic apparatus.” 

2155. MICHAEL Henry, Fleet-strect, London, ‘‘ Improvements in obtaining 
fibrous materials and paper pulp, in treating, cleansing, and scouring 
fibrous materials and fabrics manufactured thereof, in producing soap for 
the said operations, and in obtaining products from liquors used therein.” 
—A communication from Jean Baptiste Vasseur and Victorien Joseph 
Janssens, Boulevart St. Martin, Paris,— Petitions recorded 29th July, 1862. 

2159. Joseru Hype and Jessta Hype, Bradbury, Cheshire, ** Certain im- 
provements in governors for steam engines, water wheels, mills, and for 
other similar purposes.” 

2163, Joun Bexyon, Swinton, near Manchester, “ Certain improvements 
in looms for weaving.” 























Improvements in 





nd Danie, Grorcre Hatcuer, 
ships, and in apparatus for the 
























2165. Winuam Cuark, Chancery-lane, London, ‘‘ Improvements in gas 
burners."—A communication from Jean Jouvet, Boulevart St. Martin, 
Paris.” 


2169, Jounxn Wyman Wooprorp, Sutherland-street, Walworth, Surrey, “ Im- 
provements in machinery for raising or forcing water.”— Petitions recorded 
80th July, 1862. 

2171. WiitiaM Weitp, Manchester, “Improvements in machines for 
cutting, shaping, rolling, drilling, screwing, milling, and fluting metals.” 

2173. CaLes Beveis, Leicester, “Improvements in the manufacture of 
braces.” 

2175. ALFRED Vixcent Newtox, Chancery-lane, London, “Improved ma- 
chinery for planing metal."—A communication from William Sellers, 
Philadelphia, U.S.—Petitions recorded 31st July, i862. 

2177. Jamxs List, Carisbrooke, Isle of Wight, ‘‘An improved means of, 
and instruments for, obtaining distances and heights, and distances 
between distant objects, without computation.” 

2179. Daviv Tuorre Lee, Birmingham, “ An improvement or improve- 
ments in ornamenting surfaces of wood and of papier maché.” 

218]. Gkor@k ARTHUR BippELL, Ipswich, Suffolk, “* Improvements in rail- 
way crossings.”” 

2187. Tuomas Groner Wess, Manchester, ‘‘ Improvements in the manufac- 
ture of flint glass,""— Petitions recorded 1st August, 1862. 

2189. James Bricos, Blackley, Lancashire, * Improvements in the manu- 
facture of be'ts, webs, braids, tapes, laces, and other similar articles pro- 
duced by weaving, plaiting, or twisting.” 

2193. Grorex Cotes, Gresham-street West, London, JAMES ARCHIBALD 
Jaques, and Joun AMERicUs Fansinaw ‘ottenham, Middlesex, ** Im- 
provements in the manufacture of grinding and polishing tools and sur- 
faces.”"— Petitions recorded 2nd Avgus', 1862. 

2194. ABRAHAM Denxy and Epwar>d Mayyagb Denyy, Waterford, Ireland, 








‘Improvements in the manufacture of bacon.”—Petition recorded 4th 
August, 1862. 

2195. Sieerarep Simon, Tuilerie-street, Hackney-road, London, “An im- 
pr t in or ting ladies’ and children’s slippers.” 

2198. Josep Townsend, Glasgow, Lanarkshire, N.i., ‘‘ Improvements in 
damping cotton and other fibrous materials and fabrics, in pre-erving 
the same from mildew, and in preserving size or stiffening from decom- 
position.” 

2199. Witi1aM Cuark, Chancery-lane, London, ‘‘ Improvements in the 
purification of water, and in apparatus employed therein.”—A communi- 
cation from Maurice Laschi, Bou levart St. Martin, Paris. 

2201. Joun Ricnarp Nicnou, Streatham, Surrey, ‘‘ Improved means of, 
and apparatus for, utilising and disposing of the sewage of towns and 
villages.” —Petitions recorded 5th August, 1862. 

2203. WILLIAM WuarTON BuRDON, Newcastle-upon-Tyne, ‘‘ Improvements 
in reducing wood fibres to pulp.” 

22)5. MARIE CELESTE Six1BaLvi, South Villas, South-street, Greenwich, 
Kent, ‘Improvements in the manufacture of chains, and in the appa- 
ratus employed therein.” 

2207. FERDINAND NavuuneiM, Cecil-street, Mile-end-rcad, London, ‘‘ An im- 
provement in the ornamenting of boots, shoes, and goloshes.”—Petitions 
recorded 6th August, 1862. 

2. Joun Wulpp, Rochdale, Lancashire, ‘An improved arrangement of 
apparatus and means for cleaning articles of ornament and jewellery.” 
2224. RICHARD ARCHIBALD BrooMan, Fleet-street, London, “ Improve- 
ments in 7” ating fire-arms.”—A communication from Rafael Rafael, 

Ss 








New York, U. 

2226. Epwarp Humpurys, Deptford, Kent, ‘‘Improvements in steam 
engines.” —Petitious recorded Sth August, 1862. 

2230. GEORGE HASELTINE, Fieet-street, London, ‘“‘ Improvements in carriage 
wheels.”"—A communication from Charles Leavitt, Cleveland, Ohio, U.S. 

2234. ALEXIS JEAN Moreav and ADOLPHE Ernest RaGon, Bernard-street, 
Russell-square, London. ‘* Improvements in the manufacture of gas and 
coke.” — Petitions ree rded 9th August, 1862. 

2234. Hucu Fenton, Queen’s Ferry, Flint, and WiLLIAM Stvupss, Liverpool, 
“Improvements m telegraph wires.” 

2240. Jacos GooprELLow, Blackburn, Lancashire, “‘ Improvements in steam 
or water engines.” 

2242. WiLtiaM CLARK, Chancery-lane, London, ‘An improved carriage for 
conveying sugar moulds in sugar refineries..—A communication from 
Theodvre Augustus Havemeyer, New York, U.S. 

2246. WiLLIAM Epwarp GepGr, Wellington street, Strand, London, ‘‘ Im- 
provements in the construction of ladders."—-A communication from 
Joseph Bomblin, Paris. 

2248. Hveu Donatp, Renfrew, N.B., ‘Improvements in machinery for 
shearing, punching, and rivetting metals.” 

2250. Roger Gresty, Packington-street, Islington, London, ‘‘ Improve- 
ments in scarfs or cravats.”— Petitions r-corded 11th August, 1862. 

2254. JAMES DICKSON, Tol. ington-road, Holloway, London, “ Improvements 
in treating ores and solutions of lead to obtain lead therefrom.” 

2258. CHARLES Martin WestTMacotr, Noble-street, London, * Improve- 

ments in cements.” 

32. CHARLES SenGRY, Great Queen-street, Lincoln’s-inn-fields, London, 

‘An improved smoking pipe, which may also be adapted as a tube for 
smoking cigars,” 

2204. Joun Bowser, Carlow, “ Improvements in railway sleepers.”— Petitions 
recorded 12th August, 1562. 

22°6. James Dickson, Tollington-read, Holloway, London. ‘‘ Improvements 
in obtaiming sodium from certain sources of that metal.” 

2270. CHARLES WILLIAM SMmiTH and WILLIAM MoULD, Belmont, and SAMVEL 
Cook aud WILLIAM Henry Hactine, Bury, Lancashire, ‘* Improvements 
in looms for weaving ” 

2272. Joseru Peters, Wouldham Hall, Rochester, Kent, ‘An improved 
hydraulic cement.” 

2274. GrorGe TURNER, Woolwich Dockyard, ‘‘ Improvements in fastening 
armour plates of ships.” 

2276. Lronanpo Gatui, Lucca, Tusany, ‘f Improvements in apparatus for 
propelling vessels.” 

2278. JouN Henry Jounson, Lincola’s-inn-fields, London, ‘‘ Improvements 
in carts and other vehicles.’"—a communication from Pierre Henri 
Dubreuil and Jean Baptiste Dulreuil, Paris.—Petitions recorded 13th 
August, 1862, 

22s. Joun Key and Enenezer Hoskiss, Birmingham, “ An improvement or 
improvements in the mannfacture of plain and ornamental metallic 
pillars for bedsteads, cots, couches, tables, and other like purposes.” 

2284. CHARLES Epwunp WiLson, Montwe |-street, London, ‘‘ An improve- 
ment in buckle fastenings for braces ind belts.” 

2288. Hexry Ricuakp Passty and Levis NimAN, Little Newport-street, 
Leicester square, London, ** An improved cigar tube or holder.” 

2290. WittiaAM Josern Curtis, Tufnel Park-road, Holloway, London, 
“An improved mode of, and apparatus for, ascertaining the fares and 
earnings of public vehicles.” 

2294. WiLtiAM Biro Hereratu, Old Market-street, Bristol, ‘* Improve- 
ments in decolourising solutions of sugar, and also vegetable juices con- 
taining sugar.” 

2296. WitLiaAM Birp Hereratu, Old Market-strect, Bristol, *‘ Improve- 
ments in treating crystallixable sugar 5o render it more suitable for fer- 
mentation and conversion into alcoholand vinegar.”—Petitions recorded 
14th August, 1862. 

2302. Tuomas Freeston Kinsy, Aldersgate-street, London, ‘* Improve- 
ments in garments for gentlemen and ladies’ wear.”—Petition recorded 
15th August, 1862. 


























Invention Protected for Six Months by the Deposit of a Complete 
Specification. 

2208. Marc ANTOINE Francois MENNoNS, Rue du Mont Thabor, Paris, “ An 
improved apparatus for the production of sealing wax impressions.”—A 
communication from Louis Jules in, Rue des Jeuneurs, Paris.— 
Deposited and recorded Lith August, 1862. 








Patents on which the Stamp Duty of £50 has been Paid. 

1905, WILLIAM Tuomas HENLEY, St. John-street-road, Clerkenwell, London. 
Dated 19th August, 1859. 

1914. GEORGE WILLIAM PeTTER and Tomas Dron Gatpry, Belle Sauvage- 
yard, Ludzate hill, London.—Dated 22nd August, 185y. 

1915. WILLIAM ARISTIDES VEKEL, Macduff, Barff.—Dated 22nd August, 
1859. 

1944. MicarL Joun STARK, Norwich.—Dated 26th August, 1859. 

1917. Joseru JErsoN Oppy Taylor, Mark-lane, London.—Dated 22nd 
August, 1859. 

1970. Joun Hexny Jounsox, Lincoln’s-inn-fields, London.—A communica- 
tion.—Dated 20th August, 1859. 

1958. Emi, Retric, New-cross, Kent.—Partly a ommunication.—Dated 

h August, 1859. 

Joseru HeExny, Bury, and JaMes Epwakp HypEANDREWw, Audenshaw, 
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Lanecashire.— Dated 24th August, 1859, 
1950. CHARLES Hansox, Haddersfield, Yorkshire.—Dated 27th August, 
1859. 





Patents on which the Stamp Duty of £100 hes been paid. 
1877. ALFRED SavaGE, Eastcheap, London.—Dated 18th August, 1855. 
192], C. SCHLICKEYSEN, Berlin, Prussia.—Dated 24th August, 1856. 





Notices to Proceed. 
100. Thomas Harper Bexnett, Winchester House, Southwark, Surrey, 
; ae ements in the manutacture of hats, caps, or other coverings for 
1e head.” 

1085. George Bepson, Manchester, “‘ Improvements in the mamifacture of 
wire ropes, and iu the preparation of wire for such manufacture.” 

1090. Tuomas Woop Gray, Fenchureh-street, London, “ Improvements in 
the manaiacture of explosive comy is."—A x ication from 
Julian John Revy, Vienna. —Petitions recorded 15th April, 1>62. 

196, Tuomas Epwarps and JoserH Hakrison, Liverpool, * lmprovements 
in letter receiving boxes, and other like receptacles.” 

10). Davin Stott, Firth House Mills, Stainland, Yorkshire, ‘* Improve- 
ments in the manufacture of rings from paper, millboard, or pasteboard, 
applicable for steam or other pipe joints, bobbin ends, or other purposes, 
and in the means or apparatus employed therein, which are also appli- 
cable to the manufacture of rings from other flexible substances.” 

106. WILLIAM JouN MaRsveN, Sheffield, Yorkshire, ** Improvements in eye 
shades.”— Petitions recorded lth April, 1362. F 
120, WittiaM Haring, JOHN MaiTHEW Topp, and Tuomas HARLINe, 

Burnley, Lancashire, ** Improvements in looms for weaving.” 

125, JEAN Lovis Perin, Rue du Faubourg St. Antoine, Paris, “ Improve- 
ments in machinery for mortising wood,”— Petitions recorded 17th April, 

$62. 

1136, RoBERT DENNIsON, Lancaster, “ Improvements in reaping and mow- 
ing machines.” 

1142. Bexsamin Ruopes, Old Ford-road, Bow, London, “ Improvements in 
the machinery for, and in the method of, making, as also in the materials 
to be employed in the manufacture of, cylinders, tubes, and other vessels 
from paper and other matenals or fabrics.” 

1150. Henry Lumigy, Chancery-laue, London, “An improved rudder.”— 
Petitions recorded 1th April, 1862. 

1159. RICHARD ARCHIBALD BrooMAN, Fleet-street, London, ‘‘ Improvements 
in jackets or protectors for covering metal and other surfaces to prevent 
lo-s of heat by radiation.”—A communication from Charles Louis Kuquois, 
Marseilles, France. 

1161. Tomas ATTwoop,' Lewes, Sussex, ‘‘ Improvements in kitcheners,"— 
Petitions recorded 2let April, 1862, 
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1167. Epbwarp Henry Crapock MonckTox, Thurloe-place, South Kensington, 
London, ‘‘ Improvements in umbrellas, parasols, awnings, tents, and 
covering cloths, and in waterproofing the same.” 

1174. Ropert Bosy, Bury St. Edmunds, Suffolk, “Improvements in the 
construction of apparatus for rolling or crushing land.” — Petitions recorded 
22nd April, 1862. ’ 

1184. ALFRED Hopekivson, Glenville Bleach Works, Belfast, Antrim, 
Ireland, ‘‘ A mixture of composition to be used in the process of boiling, 
preparing, or bleaching vegetable substances, whether they are in the 

factured or factured state, which mixture may also be used 
in the manufacture of soap.” : 

1186. GEorGE ToMLINSON BovsriELD, Loughborough Park, Brixton, Surrey, 
« Improvements in the construction of elliptic springs for wheel carriages 
and other purposes.”—A communication from Jabez Marshall Woodward, 
Brooklyn, Kings, New York, U.S. 

1188. WiLu1AM Epwarp Newton, Chancery-lane, London, ‘An improved 
fertilising position.” —A ication from John MecAnley 
Gallacher, Roxbury, Norfolk, Massachusetts, U.S.—Petitions recorded 
23rd April, 1862. 

1201. FREDERICK DANGERFIFLD, Bedford-street, Westminster, ‘‘ Improve- 
ments in lithographic or zincographic presses.” 

1202. Rospert Musuet, Coleford, Gloucestershire, ‘‘An improvement or 
improvements in the lining, repairing, or ‘fettling’ of puddling fur- 
naces.” 

1203. JoserpH Orrorp, Wells-street, Oxford street, London, ‘‘ Improvements 
in carriages.” — Petitions recorded 24th April, ‘862 

1221. WILLIAM Fisken, S'amfordham, Northumberland, “ Improved appa- 
ratus for cultivating land by means of steam power.” 

1229, EMILE ALCAN, Coleman-street-buildings, London, “ An improvement 
in or addition to carding engine~."—A communication from Celestin 
Martin, Pepinster, Belgium.— Petitions recorded 26th April, 1862. 

1243. Ropert VaiLe, Auckland, New Zealand, “ Improvements in pro- 
pellers for ships and boats.”—Petition recorued 28th April, 1862. 

1253. Joun Ross, South Parade, Brompton, London, ‘* Improvements in 
grinding stones or surfaces for grinding grain aud other substances.”"—A 
communication from Charles Ross, Stapleton, New York, U.S. 

1262. WILLIAM Epwarp NewTow, Chancery lane, London, ‘‘ Improvements 
in the construction of mowing and reaping machines."—A communi- 
cation from L uis Adolphe Faure, Rue St. Sébastien, Paris. 

1263. MicHAEL HENRY, Fleet street, London, ** Improvements in apparatus 
for erating liquids, and in fastenings for the said apparatus and for other 
articles.”—A communication from Etienne Sébastien Fran¢ois, Boulevart 
St. Martin, France.—Petitions recorded 29th April, 1362. 

1289, CHARLES PIERRE ALEXANDRE Dovcualkn, St. Cloud, France, “ Im- 
provement in apparatus for letting in or shutting off water or other 
liquids.” — Petition recorded 1st May, 1862. 

1373. Joun McCann, Dublin, *‘ Improvements in the mode of, and appa- 
ratus for, drying, cooling, and cleaning grain.” = 

1376. WitttaM Rippie, Gerrard-street, Islington, London, ‘‘ Improvements 
in hydraulic and other presses, and apparatus used theréWith, adapted to 
packing cotton and other fibrous substances.”— Petitions recorued 7th 
May, 1862. 

1414. Henry WittaAM Samnrirer, Birmingham, “Improvements in sliding 
chandeliers, gaseliers, and other pendent lamps.”— Petition recorded 10th 
May, 1862. 

1506. PREDERICK Eusworti SIckELSs, Goldea-cross Hotel, Strand, London, 
“ An improved apparatus for steering vessels.” 

1507. Joun Curistopuer Gore, Jamaica Plain, Norfolk, Massachusetts, 
U.S., ‘Improvements in belt shippers."—Petitions recorded lith May, 

62. 











1862. 

1529. HENRY BERNOULLI BARLOW, Manchester, ‘‘ Improvements in presses 
for cotton and other substances "—A communication from Isaac Mason, 
Bombay, East Indies.— Petition recorded 2.st May, 1862. 

1606, RICHARD ARCHIBALD BRoomMAN, F.eet-street, London, ‘‘ Improvements 
in circular looms or machinery for the manufacture of looped or knitted 
fabrics."—A communication from Charl.s Amédée de Laire de la Brosse, 
Boulevart de Strasbourg, Paris, and Emile Adrien Le Cur, Rue Ecureiul, 
Rouen, France.— Petition recorded 28th Hay, 1862. 

1699. PERCEVAL Mosts Parsons, Blackheath, Kent, “ Improvements in 
ordnance, and in tools for rifling the same, parts of which improvements 
are applicable to small arms.”— Petition recorded 5th June, 1802. 

2039. WILLIAM Henson, Nottingham, and WILLIAM WILLIAMS CLAY, 
Sneinton, Nottinghamshire, ‘‘ Improvements in knitting machinery, and 
in apparatus connected therewith.” — Pitition recorded Wth July, iso2, 

2057. CHARLES ARTHUR Day and Tuoyas SuMMErs, Northam lronworks, 
Southampton, ‘** Improvements in sheer legs.”—Petition recorded 18th 
July, 1862. 

2078. SimzoN Lorp and Joun Lorp, Fact, near Rochdale, Lancashire, ‘‘ Im- 
provements in carding engines.”— Peition recorded 22nd July, 1862. 

2093. CHARLES JosePi KEENE, Shrewsoury Villas, Bayswater, London, “A 
new or improved winding apparatas for raising and lowering canvas on 
easels.” 

2097. Winu1amM CLARKE, Chancery-lare, London, “Improvements in the 
manufacture of manure.”—A communication from Alfred Frangois 
Mosselman, Boulevart St. Martin, Paris.—Petitions recurdet 23rd July, 
1862. 

2105. Toussaint LEMAISTRE, Rue de Grammont, Paris, “ Improvements in 

rivies.”— Petition record:d 24th July, 1802. 

2111. James REDGATE, Sneinton, Nvitinghamshire, and HERBERT REDGATE, 
Stoney-street, Nottingham, ‘‘Improvements in machinery or apparatus 
for the manufacture of fabrics on bobbin net or twist lace machines.” 

2113. PETER Ropertson, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
producing brushing or frictional surfaces.”—Petitions recorded 25th July, 
1862 


2162. WiLL1AM WANELYY, Albion Mills, Bury, Lancashire, ‘‘ Improvements 
in apparatus for opening anc conditioning East India and other tightly 
compressed cottons.”—Petitior recorded 20th July, 1862. 

2189. James Briges, Blackley, Lancashire, ‘‘ improvements in the manu- 
facture of belts, webs, braids, tapes, laces, and other similar articles pro- 
duced by weaving, plaiting, o> twisting.”"—Petition recorded 2nd August, 
1862. 

2226. Epwarp Hvumprurys, Deptford, Kent, ‘Improvements in steam 
engines.”—Petition recorded Sth Avgust, 1862. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issuec. 





List of Specifications publishe’ during the Week ending 
23rd August, 1862. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
acm, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus ENGINEER, at the office of her Majesty’s Commissnoners of Patents. 





Ciass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


377. J. Peters, Ulverstone, ‘‘ Portable steam engines.” —Dated 13th February, 
1862. 

In this improved engine the cylinder is constructed on the oscillating 
principle, and is placed within the steam of the boiler. The bearings of the 
trunnions are fixed on the top of the boiler, and the inietand exhaust passeges, 
as in all cylinders of this construction, are mage in the srutnions, one of which 
is provided with an exhaust pipe and a valve, whereby the action of the 
engine may be reversed when required. The piston rod is connected toa 
crank on the end of the crank shaft which works in steam tight stuffing 
boxes, secured to or fixed on the side of the steam dome. ‘This bearing 
may be made long enough to support the crank shaft without further 
assistance, or the outer end of the shaft may if desired be supported in 
another bearing on a sta:.dard secured to the side of the boiler, or some 
other convenient part of the apparatus. The crank shaft carries a band 
wheel or driving pulley, whereby motion may be transmitted to any machi- 
nery that requires to be driven, A force pump for supplying tue boiler 
with water is also mounted on one side of the boiler, and the piston of this 
pump is worked by an eccentric on the crank shaft.—Not proceed: d with. 
384 T. Davison, Belfast, ** Preventing the corroding of steam boilers.”"— 

Dated 13th February, 1862. 
Tb x:invention con-ists in introducing into the water a salt or salts, 








such as the carbonate of soda, potash, or lime, capable of neutralising the 
corrosive action of the injurious agent present in the water. 
390. E, E. ALLEN, Parliament-street, Westminster, and J. Stewart, Black- 
wall, ** Steam engines.” — Dated 13th February, 1862. 
This invention cannot be described without reference to the drawings. 


391. J. E. McConneuh, Wolverton, “‘ Improvements in parts of boilers and 
Surnaces for locomotive and other engines.” —Dated 13th February, 1862. 

This invention consists in making the upper surfaces of such bars of a 
convex form, in lieu of straight, so as to leave an increased bulk of metal 
towards the middle of the bar, where the fire acts more fiercely upon it, 
thus strengthening the bar, at the most advantageous part, and still 
enabling it to be made generally lighter than the ordinary ones. Bars of 
this peculiar form may be either cast singly or in sets of two or more, or 
they may be produced by rolling in suitably grooved rolls. The inventor 
also proposes to dispose these, or any other fire-bars, transversely in place 
of lougitudinally in the furnace or fire-box, whereby shorter and lighter 
bars may be uscd. The Second part of the inveution relates to a peculiar 
manufacture of the tubes employed in steam generators of all kinds, where- 
by they are rendered m re durable, ond are better protected against the 
action of the fire. For this purpose he proposes to line the tuves with zine, 
spelter, or other hard metal, applied either in the frm of an inner tube, or 
otherwise coated over the mterior of the tube’s surface during the process 
of their manufacture or atterwards.—Not proceeded with 
406. G. H. Law, Camden New-town, “ Steam and otier boilers.”—Dated 15th 

February, 1362 

This invention consists in constructing the bottoms, and those portions 
of steam und other boilers which are the heating surface thereof, as far as 
practicable, in the form or manner of pyramids, or halves, quarters, thirds, 
or other definite portion of pyramids, or as triangular, or approximatively 
triangular troughs, or as cones, conoids, or the approximation thereof, or in 
manner of the forms aud figures the reverse of these, or in honeycomb form. 
—Not proceeded with. ° 


Crass 2.— TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, dc. 


382. W. H. Brown, Cambervell, Surrey, “ An improvement in yards, fore and 
eft booms, and ga ffs.” —Dated 13th February, 1862. 

This invention in yards consists in forming the central part of yards of 
metal and tubular, and in inserting arms of wood into the ends of the 
tabular centre to complete the yard. The invention in booms and gafts 
consists in forming the parts near the mast called the jaws of iron with a 
socket into which the inventor fits wooden spars to complete the booms and 
gaffs.— Not proceeded with. 

383. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘ Towing 
— or other vessels on rivers.” —A communication.—Dated 13th February, 
$62. 

This invention consists in laying an iron chain along the bed of a river to 
the extent to which it is required to tow vessels, which chain is made to 
pass up on board a vessel, acting asatug boat, at one end of the same, 
whence it passes over guide pulleys to the middle of the vessel, and is there 
wound several times round one or more drums fixed on a shaft or shafts 
connected by suitable gearing to a steam engine, or to steam engines fixed 
in the boat. After leaving the drum ordrums before mentior ed, the chain 
is made to pass over guide pulleys along the deck to the other end of the 
boat, whence it again descends to the bed of the river. 

893. J. E. McConnetn, Wolverton, “* Improvements in railway brakes and 
in warming railway carriages.” —Dated 12th February, 1862. 

This invention relates to that system of railway brakes wherein the 
brakes are applied simultaneously to any or all of the carriages in the 
train, and consists in the use of a force pump situate in the guard’s van, or 
other vehicle forming part of the train, or on the engine or tender, or both 
in the van ant on the engine or tender, and worked either by the guard or 
by the engine, or by eccentrics on the axles of the tender or van, for the 
purpose of forcing air or water into a pipe or pipes extending along the 
entire train, and connected at suitable intervals with horizontal cylinders 
placed between the pairs of wheels in each carriage, such cylinders being 
provided with pistons or plungers which, on being forced outwards by the 
action of the force pump, Will apply the brake blocks directly to the wheels 
or axles simultancously throughout the whole train. A safeiy pipe is 
applied to the main pipe for the purpose of allowing of an escape of the air 
or water when the brakes are applied, and means are employed for causing 
such escape to work a signal, whereby the cuard or driver, as the case may 
be, will be warned that the brakes are ful! on, while at the same time the 
bursting of the pipes will be prevented by such escape, These brakes may 
also be worked by steam pressure from the boilec if desired. The pipes 
above referred to may serve to warm the carriages by passing steam or hot 
water through them from the boiler. 

400. J. H. Jonnsoyx, Lincola's-inn-fields, London, * Propelling ships and 
boats."’— A communication.—Du ted 14th February, 1862. 

This invention consists in the employment of two shafts or strong rods 
sliding longituuinally to and fro in suitable bearings placed near the 
bottom of the ship or vessel, and inside the same, such shafts or rods being 
parallei with each other, and with the kelson, one being p'aced on each side 
thereof, and the ends of the two passing out through stuffing boxes at the 
stern, situate respectively on each side of the dead wood, Near the outer 
extremities of each of these shafts or rods is fitted a pair of hinged blades or 
wings, carried on a block secured to the propeller shaft, and so arranged as 
to be capable of expanding when pushed forward by the resistance uf the 
water, and of closing again by the same resistance when drawn back, both pro- 
pellers being either wholly or partially submerged. In combination with each 
propeller are two movable stops or cross arms, made capable of adjustment 
longitudinally upon the propeller shaft by suitable coupling rods passing 
into the interior of the ship, the object of such arms or stops being to form 
a support for the wings to bear against when opened out or expanded. The 
object of having two of such stops or arms placed one in front and the other 
in the rear of each propeller is to enable the propellers to act in either 
direction, and so pro, el the ship either a-head or “ a-stern,” as required. 
For this purpose it is simply requisite to bring one or the other of the arms 
close against the wings, and to move the opposite one away therefrom, so as 
to allow the wings to expand either at the forward stroke (when the stops 
or arms are in a position close up behind them) or to expand at the back 
stroke, when the opposite stops or arms are brought close up to the wings. 
The two propellers are moved to and fro alternately, so that a constant pro- 
pelling action is maintained. 


410. J. Cooke, Willington, Durham, “ Propelling ships and other vessels.”— 
Dated ith February, 1862. 

This invention consists in certain improved methods of arranging screw 
and other propellers, whereby a high rate of speed may be attained with a 
comparatively small expenditure of power, such results being effected by 
pressing or forcing the water to the sides of the ship or vessel to be pro- 
pelled. For these purposes the patentee employs either screw propellers of 
any of the known kinds, or any other propellers which may be adapted for the 
purposes of the invention, which does not consist in the form, but in the 
arrangement and disposition, of the propellers with regard to the hull of the 
vessel. In order that the water may be pressed or forced into the * run” 
of the ship or vessel, meaning thereby all that part of the vessel which 
tapers towards the stern, he places the screws or other propellers at certain 
convenicnt distances from each other in the rear of the midship section, the 
same being arranged at such angles as to effect the purpose before men- 
tioned, and being supported, when necessary, by bearings on the exterior of 
the huil. The screws or propellers are thus placed on each side of the hull 
opposite or nearly opposite to each other, and are driven by a shaft extend- 
ing along the ship or vessel in the ordinary way, and actuating the whole 
system of screws or propellers by means of suitable gearing. 
til. D. D. KyLe, Westminster, ‘ Communicating or signaling in and with 

rai way trans.” — Dated 15th Fevrurry, 1862. 

This inv: ntion consists in the production and maintenance of a continuous 
und or alarum in any part or parts of a railway train, and in effecting the 
ommunication or signal by the interruption or stoppage of this constant 
sund or alarum. The means of effecting this is bya tube or tubes extended 
aong the train, through which air or steam may be forced or allowed to 
pass, which current of air or steam, acting on whistles or other apparatus in 
cmnection with the tubes at the required points, will produce the contin- 
wus sound or alarum, and also by stop cocks, or other ordinary means for 
ostructing or diverting te current, or rendering it intermittent, so as, by 
the absence or cessation of the continuous sound or alarum, to attract the 
atention of those for whom the communication or signal is intended. — Not 
proceeded with. 

















Ciass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ¢c. 

38 J. F and J. Lawton, Micklehurst, near St lybridge, Ch: shire, “ Flannel 
Sor shirtings, dc.” —Dated 13th February, 1862. 

‘lhe objects of this invention are to give increased strength and durability 
to wuch flannel, and to obviate or prevent the liability of its shrinking in 
wahing, at the same time that the appearance of the material and the bril- 
liatcy of the colours are considerably improved. The invention consists in 
thecombination in flannel, for such purposes, of silk and wool (instead of 
usiag all woul, as heretofore), the combination which the patentees prefer 
being to employ a woollen warp and a silk weft, but other combinations of 
silkand wool may be substituted with a similar effect. 


408 C. TurNER and J. Suaw, Leeds, ** Felted fabrics.” —Dated 15th February, 
1862. 


Tais invention consists in the introduction of threads or yarns of wool, or 





any suitable materials, betwixt the layers, sheets, or films transversely or 
crosswise of the fabric, the whole being felted or wrought together into a 
compact substance or body by the usual process of felting, whereby felted 
fabrics are very much strengthened, or rendered more adhesive in their 
texture. 
419. H. and J. and R. Crawrorp, and R, Tempieton, Beith, ** Looms.”— 
Dated 17th February, 1862 
The patentees claim, First, the arrangement, construction, and combina- 
tion of parts forming the self-acting movement or mechanism for actuating 
the rotatory shuttle boxes of looms for weaving, so that, when the weft in 
the shuttle becomes expended or broken, the shuttle box is shifted round, 
and a new shuttle is brought into operation, as described. Secondly, the 
arrangement and construction of shuttles with spring spindles and lateral 
springs ; also the forming of pirns with end recesses to be used with such 
shuttles, so that, when the weft is exhausted or nearly so, the lateral spring 
is liberated, which brings intoaction the movement by which the shuttie box 
is shifted round a cell, as described. Thirdly, the system or mode of causing 
the rotatory shuttle boxes of looms to be moved round to the extent of one 
cell upon the weft breaking or becoming exhausted, which is accomplished 
by means of the mechanical movement or combination of parts c nnected 
with the weft fork or protector, as described. Fourthly, the system or mode 
of letting back the “take up motion” one or more teeth of the ratchet 
wheel while the loom is weaving, which is accomplished by the arrangement 
and combination of parts described. Fifthiy, the system or mode of 
weaving checked, striped, figured, and other similar fabrics, by means of the 
mechanical arrangement or combination of parts for bringing the cells of 
the shuttle box round in the required succession, as described. 
420. J. Hopekinsow and D, Greennatoen, Bolton, Lancaster, “ Apparatus 
Jor preparing or combing cotton, wool, &c."—Dated 17th February, 186!. 
This inveution consists, First, in the employment of one or more 
stationary knives in conjunction with a brush for pressing the fibrous 
materials into the comb, Secondly, in the employment of an endless 
travelling apron for the purpose of removing the waste from the comb. 
The apron is composed of wire or bristles, set in canvas or other suitable 
material, or upon metal bags hinged together and working over the 
ordinary chain wheels, and is kept clean by a revolving or oscillating stripper. 
425. J, Compr, Belfast, ‘‘ Jiaprovements in machinery for winding cops, and 
in the tr atment of cops Jor warps and other pur poses.” —Dated 1, th Feb- 
ruary, 1862. 
This invention cannot be described without reference to the drawings 


—_—— 


Crass 4.—AGRICULTURE, 


Incuding Agricultural Engines, Windlasses, Implements, Flour 
Mills, §e. 

. R. Hornssy, jun., Grantham, ** Improvements in apparatus for thrash- 
ing elevating, cleansing, cnd separating grain, and in apparatus sor 
elevating straw.”—Dated 13th February, 162. 

According to this invention the patentee much simplifies the machine by 
mounting the Jacob's ladder at its lower end on the axis of the fan, and at 
its upper on the axis of the thrashing drum. This arrangement it is true 
causes the Jacob’s ladder to run much more rapidly than is necessary for 
simply lifting the grain ; from this, however, no inconvenience arises, but, 
on the contrary, the lifting instruments, in consequence of their high speed, 
cause the grain to be lifted to be thrown about within the apparatus, and 
rubbed both amongst itself and against the parts of the apparatus, a treat- 
ment which brightens it and improves its appearance ; and further to 
increase this effect he roughens both the case and the lifting instruments of 
the Jacob’s ladder. When this arrangement is employed it will not be 
nece-sary to add to the thrashing machine a separate apparatus for horning 
or removing the spike from barley, as is now usual, as when this grain is 
being thrashed, the elevator, in consequence of the speed at which j, :uns, 
will effectually remove the horn or spike from the grain ; it also serves vs 
the barley horner does usually to complete the removal of the husk when 
wheat is being thrashed A separate barley horner may, however, be 
employed, if preferred, ond if this be done the axis of the horner, as it rans 
at a high speed, may be made to carry one end of the elevator. In order to 
elevate the straw on to a stack after it has been thrashed, he employs a tube 
of sufficient length to give the elevation rquired. As the lower end of the 
tube feeding apparatus is mounted, this feeding apparatus is, by preference, 
a pair of rollers; these take the straw as it escapes from the thrashing 
machine, aud convey it into the tube, where it is coutinually pushed onwards 
by other straw similarly entering between the rollers, until it is pushed out 
at the upper end of the tube at the elevation required, The tube may 
be jointed, and with its feeding apparatus may be mounted on wheels, so 
that it may be readily removed from place to place, and the tube may be 
fixed at any inclination when at work, so that the straw may be discharged 
at the height required. When in operation the feeding apparatus of the tube 
is driven by the same power as the thrashing machine. Apparatus, such 
as endless bands with spikes or otherwise, may be employed within the tube 
to assist in carrying the straw up. In constructing a rotary screen he winds 
wire round into a spiral of the required diameter. The coils or convolutions 
of this spiral he does not as heretofore connect by cross wires or con 
nections running lengthwise from end to end of the drum, but he connects 
the coils or convolutions together in couples, each joint connecting one coil 
or convolution to that which is next it, and to that alone. Each coil or con- 
volution is connected with that next to it, say on the right hand side, by 
several such joints around the circumference of the screen, and intermediate 
of each pair of such joints another joint is made connecting the first wire 
with that next it on the left hand side. In this manner a screen is formed 
which can be, to some extent, extended in the direction of its length by 
drawing its two ends further apart ; this increases toa corresponding extent 
the distance between the individual wires, and this with sufficient regularity 
for practical purposes ; and in order to make this screen self cleaning he 
sets the end of the screen to revolve in planes slightly inclined the one to 
the other, so that the top of the screen is always somewhat more extended 
than the bottom ; this causes any grain which becomes jammed between 
the wires at the bottom to be set free at the top. 

416. J. Green, Newtown, Worcester, ‘ Signals used with steam ploughs or 

cultivators.”"—Dated ith February, 1862. 

This invention consists in the employment of a cord or rope formed of 
wire or other material through which signals from the ploughmen or 
anchormen can be made to the engineer. In order to effect this the 
inventor attaches one extremity of the cord or wire to a pulley or drum 
which is fixed on the framework of the engine or windlass in any suitable 
manner. The other extremity of the wire is attached to the anchor and 
plough, and, consequently, will be extended from one side of the field to the 
other. By this means the ploughmen and anchormen can signal to the 
man in charge of the engine or windlass. ‘he wire or cord is kept at the 
required tension by means of two cog wheels of suitable diameter with 
corresponding pulley or drums acted on by a weight. This last apparatus 
is fixed on the engine or windlass, and is connected with a whistle or bell, 
or anything which can be conveniently used for the purpose of attracting 
the attention of the man at the engine or windlass,—Not proceeded with, 
421. J. Wurraker, Leigh, Lancaster, “‘ Apparatus for pulping roots.” —Dated 

17th February, i862. 

In carrying out this invention the inventor employs a number of shafts 
mounted with cutters in a spiral direction, and gives to each shaft and 
cutters a compound revolving motion. All the shafts are placed upon a 
revolving frame, and each shaft turns on its own axis in a similar way to 
the well-known sun and p'anet motion by means of toothed pinions gearing 
juto a stationary spur wheel. The roots are placed in a box or case, and 
are pulped by coming in contact with the aforesaid compound revolvin, 
action of the cutters,—Not proceeded with, 


Crass 5,—BUILDING. 


os 


Ciass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
375. W. E Newton, Chancery-lane, London, ‘* Projectiles."—A communica- 
tion. —D «ted 13th Febrwary, 1862, 

Th s invention consists in inserting within the outer periphery of the pro- 
jectile antifriction rollers or wheels placed at an angle to the line of motion 
of the sime. These diagonal wheels, by bearing against the inner surface of 
the barrel, wil! cause the projectile to rotate on its axis in the same manner 
as the grooves of rifled ordnance act upon their projectiles. At the rear of 
the projectile, and behind the antifriction rollers, a packing is adapted to 
the projectile, and, being fitted on a conical seat, this packing will expand 
and fili the bore of the gun when the explosive force of the powder acts on 
it behind, and by this means windage is prevented.—Not procee/ed with. 
304. A. JANSEN, Brussels, “ A new ball for filre-arms.”—Dated 18th February 

1862. 




















52. 
This ball is made of lead, and is of a cylindro conical form. The point or 
conical part of the projec’ile is solid, but at the « ylindrical part two or more 
deep grooves are cut round the projectile, leaving corresponding flanges. 
The point or front end of the projectile wiil, consequently, be the heaviest, 
and upon the explosive force of the gunpowder acting against the flat rear 
end, the cylindrical part will be crushed or crowded up against the forward 
end, and in so doing will be made to expand and fill the bore and grooves of 
the rifle. —Not proceeded with. 
409. T. Horsuey, York, “‘ Apparatus for turning and closing the cartridges 
of breech-Loauing firearms.” —Dated 1ith February, 1862. ; 

The cases of these cartridges, as is well known, consist of cylinders of 
pasteboard closed at one end with a metal disc ; the charges of powder and 
shot, separated by a wad, are introduced into this case, which is then closed 
at the end by means of another wad, which js hejd in its place by turning 
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over it the edges of the pasteboard cylinder. The improved apparatus is 
designed for pressing down the wads into their places, and fur securing the 
upper one ; aud it consists of a metal standard on which is cast or formed 
a jaw, running at right angles to the length of the standard, and under- 
neath the jaw is a screw, carried by a projection from the standard, and 
these ports are so arranged that the apparatus may be secured to a table 
with the standard in a vertical position by nipping the edge of the top of 
the table between the jaw and screw before mentioned. To the lower end 
of the standard a lever is jointed, and this lever is also connected to the 
lower end of a piece which is capable of sliding up and down through a 
passage formed for it in a projection formed on the standard ; this sliding 
piece carries on its upper end a shallow cup in which the lower end of the 
cartridge rests during the operation of turning and closing ; a portion is 
notched out of the side of this cup to allow the explosion wire to pass. The 
upper end of the standard carries a suitabie bearing or bearings for a spindle 
or axis, the upper end of which has a handle mounted on it, by which it 
can be turned by hand, and the lower an inverted cup ; within this cup is a 
groove, which fits over the upper edge of the cartridge case, and the groove 
is so formed as, when the case is pressed into it, to tend to turn the edge 
inwards in the manner required. The spinde or axis is made hollow, and 
contains within ita rod or rammer which is held within the spindle or axis 
by a spiral spring, but the rod or runner may, when desired, be pressed 
downwards either by means of a knob or handie at the top, or by wings 
passing out through longitudinal slots in the side of the spindle or axis. 
hen the rod or rammer is thus depressed, it descends below the lower end 
of the spindle or axis passing through a hole in the centre of the inverted 
cup.—Not proceeded with, 


Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


379. W. Witiiams, Bath, ‘* Pianofortes.” — Dated 13th February, 1862. 

This invention relates, in the First place, to horizontal grand pianofortes, 
and consists in arranging the strings on the sounding board diagonally, that 
is to say, inclining towards the right hand in proceeding from the tuning 
pins to the back, instead of in the ordinary manner at right angies to the 
line of keys. By this means the length of string in proportion to the length 
of the case is increased, so that, for a given amount of power, the instru- 
ment may be shortened, and its form aud general appearance improved, or 
fora given length of instrument the power may be increased. And the 
invention relates, in the Second place, to horizontal pianofortes general y, 
and consists in arranging the hammers so that they may be caused to strike 
down upon their respective strings underneath the back parts of the keys, 
which communicate with the hoppers for working the hammers, thereby 
increasing the length of vibratory action of the strings, by allowing the 
bridge on the rest plank to be placed uuder the front parts of the keys, and 
reversing the action of the hammers. The keys, instead of resting on the 
key-board, as usual, are supported on pieces of wood or metal called ** key- 
rests,” working on wires as centres of motion supported by the key-board. 
The front end of each ‘ key rest” has a saw cut in it, which admits of the 
tightness of the key-pin being adjusted by means of a screw, for the pur- 
pose of giving the required freedom to the key, instead of by enlarging the 
mortice, as usual, 





381. A. C. Espurt, Blackman-street, London, ** Reclining, easy, and other 
chairs.” — Dated 13th Februrry, 1862. 

This invention consists in lowering or altering the inclination of the back 
and seat by means of a wood, or wood and metal, frame to which the back 
is fastened being hinged on the bottom frame of the chair, and on which 
frame, or rollers attached thereto, rests a hinged seat, and by which 
arrangement, by the action of a person sitting in the chair, the back and 
seat may be raised or inclined to any desired position, and retained in 
such position by means of a spring catch and toothed quadrant, which 
= is drawn back by handles couveniently placed at the sides or else- 
where. 


389. G. C. Burrows, Stoke Holy Cross, Norfolk, “ Lounges, seats, dc.”— 
Dated 13th February, 1862. 

By these improvements a pleasant gravitating, oscillating, adjusting, or 
rocking motion is obtained. For this purpose the apparatus is formed of 
one or more triangles, resting each on one line or angle of or between each 
of such triangles. These lines form fulera on which the triangles (which 
are the legs) may turn, whil-t other parts may also rest on the frame of the 
apparatus, or against each other, and at such point of rest they may be 
connected by elastic or other suitable means. The parts muy also be con- 
nected by their opposite upper surfaces. Upon any one reclining on either 
end of the apparatus, when made up of more than one triangle, the ten- 
dency of such part is to separate from the other end; this tendency is 
controlled and counteracted by the connections by which a gravitating, 
oscillating, or rocking motion is obtained, and which may be assisted by 
springs. The apparatus may have castors or other wheels, and is applicable 
to, or in substitution of, rocking horses. 


396. S. B. Wuitrie.p, Birmingham, “Tron bedsteads.” — Dated 14th 
February, 102. 

This invention consists in the use of parts made of stamped or pressed 
iron, the said parts being joined to the other parts by junctions of cast iron 
cast in metal moulds, that is, cast by the process commonly called chill 
casting, or by rivetting or otherwise. The parts which the patentee princi- 

ally makes of stamped or pressed sheet iron are parts of the piilars and 
head and foot rails. The manner in which this part of the invention is to 
be carried into effect may be illustrated with refere.ce to the foot rail of an 
iron bedstead. Instead of employing cast iron in making the ornamental 
parts, and such other parts of the said foot rail as are commonly made of 
cast iron, the patentee makes the said ornamental and other parts of sheet 
iron stamped or pressed in dies by the ordinary manner of stamping or 
pressing, and he applies these stamped or pre sed ornamental and other 
parts to the manufacture of the foot rail, exactly in the same way as like 
parts made of cast iron are ordinarily applied, and he joins the said stamped 
or pressed parts to the other parts of the foot rail by junctions of cast iron 
cast in metal moulds, as is well understood, or by rivetting or otherwise. 
This part of the invention is applicable to the manufacture of all such parts 
of iron bedsteads as are ordinarily made of cast iron and joined to the other 
parts by the process of chill casting or rivetting. The ornamental tubes 
ordinarily used in the construction and ornamentation of iron bedsteads 
consist of tubes either of the same diameter throughout, or tapering from 
end to end. and plain, twisted, fluted, or otherwise ornamented, the said 
tubes terminating abruptly in the corner block, or engaging in collars on 
the said corner block. The improvements in moking ornamental iron 
tubes or columns for the construction and ornamentation of iron bedsteads 
consists in attaching to the bottoms or tops, or bottoms and tops, or other 
parts, of pieces of any kind of iron tubing, stamped mounts, or terminations 
ofiron., the said mounts or terminations, when applied to the bottom and 
top of the tube, form a base and capital respectively. The tube to which the 
stamped mounts or terminations are applied may also be ma le by stamping. 








415, A. H. Harrison, Highbury, “* An improved under garment for gentle- 
men and ladies wear.” - Deted Lith February, 1862. ited 

This invention consists of an under garment in which are combined in one 
article the two garments known as the under vest or “jersey” and the 
“drawers.” The patentee makes the garment open down the front, and 
also behind upwards from the fork of the drawers as far as the waist, and 
he fastens the same by means of buttons or other fastenings. He makes 
the sieeves and legs (by preference) of half length, thongh he makes them 
of full length if required, and the garment may be composed of cotton, 
— silk, woollen, or other material suitable for the use of gentlemen and 
tulles, 





CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Ful 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ec. 


805. W. G. VALENTINE, Oxford-street, London, “ Coking coal.”"—Dated 18th 
February, 1862. 
This invention consists in submitting the coal to the coking operation in 
a close vessel or retort of a peculiar kind, and also in heating the retort by 
means of the combustible gas evolved from the coal during the coking 
operation. 
424. T. and J 
Dated 17th February, 1862. 
This invention relates to means of killing the lime which is employed in 








Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galcanic Batteries, §c. 


413. J. CHartertoN, Highbury, Middlesex, and W. Siti, Dalston, Middlesex, 
“* Telegraph cables.” —Dated ith February, 1862. f : 

The object of this invention is to render submarine cables incorrodible, 
and it consists, First, in coating or covering each iron or steel wire or strand 
of wires or strips which are to be used for the external protection of the 
core or insulated conductor of the cable with lead or other soft metal incor- 
rodible in sea water. Secondly, the invention consists in coating strands of 
wires. by pref strands comy lof three wires of iron or steel, with a 
suitable compound and gutta-percha. The “ serving” generallyased may be 
di-pensed with, the gutta percha covering acting as a cushion between the 
core and metal protecting wires. 


CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 
388. W. D. ALLEN, Sheffield, ‘* Stamp heads and beds employed in crushing 
ores, &c."—D ted 13th February, 1862. 

This invention cousists in the manufacture of stamp heads and beds, by 
founding or casting them in molten steel, which, for this purpose, the 
patentee prefers to use in a hard or highly carbonised state, or to add to the 
molten steel as much cast or pig iron as will give the degree of hardness 
required. 




















Armour AND OrpNance.—The Sultan target ship, at Portsmouth 
is now having six sample armour plates bolted on her sides for test- 
ing by the Stork gunboat. They consist of four from the Mersey 
Steel'and Iron Works, two from the Thames Iron Shipbuilding 
Company, one from the Monkbridge Works, and one from Messrs. 
Hilland Smith. In February last a 4}-in. plate from the Thames 
lron Shipbuilding Company was tested on the sides of the Java tar- 
get-ship and received six solid 681b. shot (the ordinary cast shot) 
within a space of Gin. before any parts of the metal could be de- 
tached. The excellent quality of this plate attracted consider- 
able notice at the time. Shortly afterwards, in the course of some 
similar experiments on the sides of the same ship, Captain Hewlett 
determined to test the plate’s resisting powers still further by 
firing a wrought-iron shot at it from the 95-ewt. gun at the 
same distance at which the cast iron shot had been fired—200 yards, 
but with 23 1b. charge of powder, instead of 161b., which is the ordi- 
nary full service charge on all such occasions. ‘The result was that 
the shot embedded itself in the plate to the extent of one-half its 
own diameter, flattening its diameter on the plate’s surface at the 
point of entry from sin. to 9in., thus increasing its diameter here 
lin. <A bolt hole is within Zin. of the blow; but there is not the 
slightest appearance of a crack in the metal, surface or otherwise, 
anywhere in the vicinity of the shot, which now remains embedded 
in the plate as though it were stuck into a mass of putty. Small 
fringes of the plate are squeezed out round the shot. This plate has 
now lwen taken off the side of the Java, and this week will be re 
turned to the makers, on their application, by order of the Lords of 
the Admiralty. Asaspecimen of ship's plate armour and its power 
of resisting shot, this plate is, perhaps, unequalled, and it should be 
at oneé placed ia the International Exhibition. 

Fine Osservatory in Lamperu.—A lofty and slender tower of 
singular appearance has, for the last few weeks, been observed by 
perhaps half of the inhabitants of London from every point com- 
manding a view of Lambeth. Frederick Hodges, Esq., the proprietor 
of the large distillery in Church-street, Lambeth, and who is dis- 
tinguished for the resources and zeal with which he has applied 
himself to the protection of life and property from fire, determined 
some time ago to erect a lofty observatory from which his watchman 
could identify the exact position of any large tire which might 
break out within a radius of three or four miles from his establish- 
ment. Mr. Charles B. King, of Abingdon-street, Westminster, 
engineer to Messrs. Hodges and Co., accordingly designed and 
directed the construction and raising of a boiler iron mast, of a total 
height of 135ft. from the ground, and 21in. in diameter at the bottom 
and 12in. in diameter at the top. The mast rises from within the 
distillery, which is about 50ft. high, and on the roof of which and 
around the mast is a watchhouse, or look out. On the discovery of 
a fire from that point the watchman can, if he finds it requisite to 
do so, soon hoist himself, by means of a light set of Weston’'s 
differential pulleys, to a balcony at the top of the mast, going up of 
course on the outside. He ascends and descends in a sort of cage 
from which he cannot accidentally fall. The mast is made of 3-in. 
plate at the bottom, which is secured by a heavy angle iron toa 
broad wrought iron plate bedded on concrete, and the thickness of 
the sides falls off to jin. at the top. The whole was constructed by 
Messrs. Lewis and Stockwell, the cost being about £450, The upper 
part of the mast, 72ft. long, above the distillery, was successfully 
raised in a single piece. 

Banquet to Frenca Workmen.—An entertainment, under the aus- 
pices of the Foreign Workmen's Reception Committee, was given on 
‘Tuesday evening in the British refreshment department of the Exhi- 
bition to the French ouvriers now in London. The entertainment 
was the first of a series, it being the intention of the committee to 
welcome in asimilar manner the workmen of Italy, Germany, and 
Belgium. Mr. H. Berkeley, M.P., presided last evening, and the 
company numbered about 160,includiug Sir IR. Clifden, M.P., and 
M. Donnat, French commissioner at the Great Exhibition. The 
dinner having been disposed of “ The Health of the Queen” was 
drunk with great enthusiasm, while the memory of the Prince 
Consort was honoured in solemn silence. The chairman then pro- 
posed “The Health of the Emperor of the French,” who, he said, 
having lived among us, knew and respected England. The Em- 
peror had shown that he was a good soldier, but he had also shown 
that he possessed an innate knowledge of the superior advantages 
of peace. Sir R. Clifden, who spoke to the same toast, addressed 
the company in French, and added the names of the Empress 
and the Prince Imperial. The Emperor was, he was convinced, 
the friend of his people, a lover of peace, and an enemy of war. 
The toast was drunk amid loud cheering. M. Donnat responded, 
and said he believed the Emperor was truly a friend of peace, and 
he could not but believe that Englishmen entertained similar feel- 
ings. When he examined the magnificent collection of war- 
like implements, the Armstrong and the Whitworth guns, in 
the Great Exhibition, he was not surprised or alarmed, becaus® 1 
great nation like England had a right to act upon the principle of 4 
vis pavem para-bellun. But the treaty of commerce negotiated 
between the two countries by Messrs. Cobden, Rouher, and Cheyal- 
lier was not only a proof of a desire for peace, but a pledge of its ez- 
istence. M. Donnat concluded by proposing the health of the chair- 
man, who in returning thanks observed that the time for nourishing 
national prejudices had gone by, and that now Englishmen coud 
aTord to remember how much they owed to France; that the eam- 
quest of William the Norman had led to the civilisation of Englani ; 
that the English language, now the most comprehensive of the word, 
was mainly based upon the French; that the French had first taught 
us to make war until at last our own half-French kings had been 
enabled to invade France and to occupy whole provinces. In 
future he hoped our contests would be of a more peaceful natuire, 








| and having that desire in view, he proposed “ Our Guests, the Frexeh 


Birpsauy, Leeds, “ Preparing hides or skins for tanning.”— | 


the process of removing the hair from hydes or skins previous tothe tanning | 


process. Heretofore after the hides have been subjected to the process of 
“liming,” they have been put through another process called “ baking” or 
* pureing,” consisting of steeping them in the dung of certain animals or 
fowls dissolved in water, which kills the lime and opens the pores of the 
hides or skins, the residuum of lime, dirt, and other matters being afterwards 
worked out or extracted by well-known means, but which 1s a very filthy 
and disagreeable process, and oceupying or requiring a considerable length 
of time. To remedy or obviate this the patentees employ instead of dung a 
solution of hydrochloric acid, diluted to about one thousand and ten specific 
gravity, in which the hides or skins are submerged, which, in a short time, 
kills the lime and opens the pores of the hides or ski s, the residuum being 

rwards worked out or extracted by usual means or processe-. 
means of this i 


By 
»vention all nuisance is avoided, and the process of ** baking” 





or * pureing” is accomplished with much greater facility than heretofore, 


Workmen.” Mr. B. Jerrold, the secretary of the committee, andthe 
originator of the movement, read an address welcoming the Freach 
workmen, and stating that if England and France were rivals inthe 
markets of the world they were at least generous rivals. Ont of 
the objects of the International Exposition of Industry was attaned 
when they were enabled to shake hands with the ouvriers of France 
who had been attracted to this country. Such meetings as tose 
would tend to efface unhappy prejudices which had formerly 
existed, and a mutual respect would be generated between the two 
nations. M. Pariset briefly responded, and observed that worknen 
could never desire anything but peace, as their interests were brand 
up in the maintenance of friendly relations with all their neighbours. 
Several other toasts were drunk, and the company dispersed. The sand 
of the Ist London Brigade of Volunteer Artillery was in attendance 
and performed a variety of national and other airs during the evering. 














Tue InptaAN TeLecrapH.—Major Patrick Stewart has returned 
to England from India, where he acted recently as secretary to the 
Cholera Commission, after an extensive journey through Persia and 
Russia. Major Stewart went out to the East to superintend the 
Singapore cable; and his recent journey was made, in part, witha 
view to overcome the difficulties which have arisen between Persia 
and Great Britain respecting the continuation of the electric tele- 
graph from Bagdad to Kurrachee. It had been almost settled that 
the line should be carried by Teheran and Ispahan down to the 
mouth of the Gulf, and thence by submarine line to Kurrachee along 
the coast of Belochistan ; but at present that route is diplomatically 
and officially blocked, and it may be necessary to continue the line 
from Bagdad to Ali, west of the Euphrates, on the borders of Arabia, 
and thence through friendly territories, by consent of the tribes, 
down to the head of the Gulf, where it can take refuge in the water, 
and be carried along from point to point as far as Kurrachee.—Army 
and Navy Gazette. 

Trarric Recerrs.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 16th of August, on 
10,421 miles, to £636,157, and for the corresponding week of last 
year, on 10,103 miles, to £596,291, showing an increase of 318 miles 
and of £39,866 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,111 miles, to 
554; and for the corresponding week of 1861, on 6,885 miles, 
077, showing an increase of 226 miles, and of £29,477 in 
the receipts. The increase on the Caledonian amounted to £1,106 ; 
on the Eastern Counties to £730; on the Great Northern to £4,639 ; 
on the Great Western to £10,126; on the London and North 
Western to £8,999; on the London, Brighton, and South Coast 
to £956; on the London and South Western to £4,892; on the 
Midland to £2.239; on the North British to £476; and on the South 
Eastern to £3,225; total, £37,288. But from this must be deducted 
£119, the decrease on the Great Southern and Western; £5,968 on 
the Lancashire and Yorkshire ; £726 on the Manchester, Sheffield, 
and Lincolnshire; and £998 on the North Eastern; together, 
£7,811, leaving the increase as above, £29,477. The goods and 
mineral traffic on those lines amounted to £205,843, and for the 
corresponding week of 1861 to £203,748, showing an increase of 
£2,095. The receipts for passengers, parcels, &c., amounted to 
£297,711, against £270,329, showing an increase of £27,382. The 
traffic receipts on sixty-four other lines amounted, on 3,310 miles, 
to £132,603, and for the corsesponding week of last year, on 3,218 
miles, to £122,214, showing an increase of 92 miles, and of £10,389 
in the receipts. The increase in the traffic of the past week, as 
compared with the correspoading period of 1861, arises from the 
passenger trafiie to the International Exhibition, and there isa 
small increase in the goods traffic from an improvement ‘n trade. The 
traffic receipts of the past week show a decrease of £7,383 as com- 
pared with those of the preceding week, ending the 9th inst. 





Tue New Mostrors.—Captain Ericsson has made acontract with 
the Government to construct two large iron-plated ships, which he 
believes will be the fastest and best sea boats, the most completely 
invulnerable, and the most formidable for attack, either at long 
range or in close quarters, as rams, of any ships in the world. 
They will bear a general resemblance to the Monitor, with such 
modifications as have been suggested by experience. One of them 
is to be 82"ft. in length, and the other 341ft., with 40ft. beam. The 
vertical sides are 6ft. in depth, and are to be protected with iron 
armour plating 10}in. in thickress, backed with 4ft. solid oak. The 
turrets are to be absolutely invulnerable. The contract provides 
that they shall be 2ft. in thickness, but the contractor has leave to 
reduce the thickness, provided he can satisfy the Department that 
less will be sufficient. <A target has been constructed of thickness 
less than 2ft., and forwarded to Washington for trial, but Captain 
Dahlgren, who has been sending his Llin. balls through a target like 
the side of the Warrior, with 30 bb. of powder—making a clean hole 
at every shot—says that there s no use of firing at this target of 
Eriesson’s until the 15in. guns are finished. The turrets will be 
made of sufficient thickness to withstand the force of the 425< 
pounders with the maximum charges of the big guns. The vessels 
are to be furnished with more powerful engines than any now afloat. 
Each ship will have two engines of 10Uin. diameter of cylinder, 
with 4ft. stroke, to make 70 revolu:ions per minute, with boiler sur- 
face of 35,000ft., and 1,180ft. of grate surface. The boilers are of 
the upright water tubular pattern—a modification of Martin’s. The 
propellers are Ericsson’s pateut, 214ft. in diameter, and 80ft. pitch. 
‘he contractors guarantee a speed of 16 knots per hour—nearl 
19 miles. The armament will consist of l5in. guns, and will 
probably equal in destructive power taat of any French or English 
ship. It is, however, as rams that these vessels will be the most for- 
midable. Where the plates at the sides meet at the bow they form 
an iron wedge, 2lin. thick at the bas», and terminating in a sha 
edge. This wedge is sustained by the plates behind it, 104in. in 
thickness, 6ft. in depth, and extendng the whole length of the 
vessel, forming the most powerful butting instrument that it is pos- 
sible to conceive of. Captain Ericssoa says “ it will split an ice- 
berg.” —Scientific American. 

Noxrovs Varovrs.—The report of the Lords’ committee appointed 
to inquire into the injury resulting from noxious vapours evolved in 
certain manufacturing processes has beer published. The following 
is the most important portion of it :—* The committee think that it 
would be most desirable that the laws respecting nuisances gene- 
rally should be consolidated and made uniform throughout the 
country ; but whether this be practicable or not, there are certain 
points on which amendment appears to them to be urgently re- 
quired. They recommend that the provision of the Smoke Preven- 
tion Act respecting offensive trades should be made of universal 
application; that gases evolved in manufacturing processes from 
furnaces or chimneys should be placed on the same footing as smoke 
from furnaces; that full effect should be given to the 23rd and 24th 
of Victoria, cap. 77, sec. 13; that medical inspectors, when ap- 
pointed, should have the right of free access to all works productive 
of noxious vapours at all hours when such works are in operation ; 
that the power on the part of the defendant, cf demurring to the 
jurisdiction of the magistrate, should be abolishec, and if any appeal 
be allowed to the superior courts they would be inclined to restriet 
it to cases in which the magistrate should certify that they involved 
questions of law fitting to be there heard and decided. While, how- 
ever, the committee think that the alterations they have suggested 
will be found adequate for the more ordinary nuisances, yet, looking 
to the very serious injury caused by alkali and other chemical works 
of a like description, to the great extent of those trades, and to the 
proved and admitted preventibility of any nuisance by proper pre- 
cautions, they concur with the manufacturers engaged in those 
trades, that they ought to be dealt with by special legislation. They 
do not hesitate to express their opinion that the Legislature should 
not attempt to prescribe the specific process by which the nuisance 
should be prevented, but that a substantial penalty should attach to 
the escape of gas or vapour during the process of manufacture ; that 
any person should be at liberty to sue for such penalty; and that it 
should be recoverable at quarter sessions without appeal to the 
superior courts, except in cases in which the magistrate should 
certify that they involved questions of law fitting to be there heard 
and decided. But the committee feel bound to record their opinion 
that, for the effectual suppression of this nuisance, it will be neces- 
sary that inspectors, properly qualified, should be appointed, who 
should at all times have free access to the works, with or without 
notice, so far as may be necessary for ascertaining that nuisance is 
effectually prevented, and who should be officially charged with the 
duty of enforcing the law; and, without desiring toimply any suspicion 
of the local authorities, they concur in the opinion, expressed by more 
than one witness, that such inspectors, by whomsoever appointed 
and paid, should be wholly independent of all local control, and re- 
moved as far as possible from all local influence. The committee 
have reason to believe that, in framing a measure on these principles, 
her Majesty's Government will have the cheerful co-operation of all 
so a respectable manufacturers engaged in the trades affected 
vy it. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, ANDOTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Weex’s Trape IN Iron: Complaints of Underselling: The 
Price of Sheets in Liverpool: Their Quality: Prospects of the 
Future: Garibaldi and his Doings—Pi1a Iron Trave: Rise in 
Price of the Workington Iron: “ Talking-up” the Market—Tue 
Ironstone Trape—Coat Trape: Diminished Demand for 
Domestic Samples—Tue Recent Act OF PARLIAMENT RELATIVE TO 
Dovste-suart Pits: The Provisions of the Act—GreNeRaL Harp- 
ware Trapes: Marked Improvement: Branches and Towns 
Specified—Tue Lasovr Marker: Birmingham and the Lan- 
cashire Distress — Tue Stemke in THE Hortow Ware Trave: 
Alleged Intimidation—Mivianv Borer Ixspection AND ASSURANCE 
Company: First Me eting of Proprietors : Prosperity of the Concern 
—Wotvernampron Gas Company: Jen Per Cent.—Locat Ra- 
way Scuemes: Stafford to Uttoreter: Evesham to Birmingham. 





Piates and sheets continue in good demand at the first-class iron- 
works in South Staffordshire and East Worcestershire, most of 
them still for shipbuilding purposes; but we have not experienced 
an improvement in the demand for merchant bars for general con- 
sumption. The rise in the price of bars in South Wales has, how- 
ever, slightly stiffened prices at some works here, but as a rule the 
marked absence of orders in that department of the trade throughout 
this district keeps prices at the low level which they have for some 
time maintained in all bar transactions. The improved state of 
things in South Wales is reported to be traceable to the better de- 
mand from France since the completion of the harvest in that 
country. To the Continent, chiefly, the masters are now looking for 
the leading portion of the demand to be experienced between this 
time and Christmas. At the present time a good trade is being done 
with Russia, the North of Europe generally, and Holland; but in 
about six weeks most of the orders on account of those markets will 
have been worked out. The Canada trade is now closing, and the 
States are taking only a very little. From the inquiries that have 
been made there is reason to conclude that under the terms of the new 
tariff with Belgium we shall be able to do some business in iron with 
even that country, and sample lots have already been sent out from 
South Staffordshire. On account of the hopes for the future being 
in great part based upon Continental demand, the present extraordi- 
nary condition of affairs in Italy is exciting much anxiety. The 
prices that are being obtained are mostly remunerative. Complaints, 
however, are rife of the rates at which some sheets are leaving this 
district and North Staffordshire for Liverpool. Sheets which both 
the makers and also the intermediate men by whom they are in the 
first place purchased maintain are of good quality, are now being 
bought in that port at £8 45s.aton. The makers of first-class iron, 
however, allege that the iron cannot be good at that price, or else 
must be made without a profit being realised. 

{In anticipation of quarter day there is an evident attempt on the 
part of pig makers to make the best they can of any favourable 
feature in the trade. They maintain that stocks are very low, as 
well in the hands of makers as of consumers, and that an increase 
upon the prevailing rates may be fairly demanded. Buyers, on the 
contrary, assert that they are not short of pigs; that there is no 
feature in the present condition or the future prospects of the trade 
to justify any increase; and, further, that they will not give it. 
Certain, however, itis that whether they will give it or not some pigs 
cannot now be obtained at the prices at which they might have been 
purchased a week ago—we refer to the Worthington Company’s forged 
pigs. For these £3 11». a-ton is being now demanded, and if con- 
sumers purchase them they must give that figure, inasmuch as the 
ageuts of the company are prohibited from accepting orders under 
that price. Last week the selling price of this iron was £3 9s. 

¥ oubtless this iron stands high in the market, and it is because of 
the excellency of its quality that the demand for it is so good as to 
justify the present demand, though, doubtless, its price lately has 
been much below its intrinsic worth. The company have not 
recently been busy in their shipping department, but they have 
been making large sales to the tin-plate makers of South Wales and 
elsewhere. The makers of native pigs are delivering quite as fast 
as some consumers desire. Indeed we know of cases in which the 
delivery in the past week has had to be checked. This circumstance 
does not look very favourable to the position which the pig-makers 
are now taking up. 

Best native ironstone continues to meet a ready sale at tolerably 
good prices. 

The recent fine weather has checked the demand for coal for 
domestic uses, but the requirements for the various works of the 
district are rather large, and keep the pits, with few exceptions, fully 
at work—the collieries contiguous to railways and canals. 

It may be well here to call attention to the Act which was passed 
at the close of last session in consequence of the report presented 
by the commission appointed to inquire into the Hartley calamity, 
and which commission strongly recommended the construction of 
two shafts in pits under certain circumstances. The Act is to apply 
to coal mines and ironstone mines mentioned in the 7th section of 
the Act 23 and 24 Vic., c. 151, and referred to as the “ Principal 
Act.” An “existing mine” is to mean a mine that is actually being 
worked at the time of the passing of this Act, and a “new mine” is 
to mean a mine opened after the passing of the Act, or an old mine, 
the working of which is begun afresh after the passing of the Act. 
It is now enacted that it shall not be lawiul for the owner of a new 
mine, and after the first of January, 1865, it shall not be lawful for 
the owner of an existing mine, to employ any person in working 
within such mine, or to permit any person to be in such mine for 
the purpose of working therein, unless there are in communication 
with every seam of the mine, for the time being, at least two shafts 
or outlets at work, separated by natural strata of not less than 10ft. 
in breadth, by which shafts or outlets distinct means of 
ingress and egress are available to the persons employed 
in the mine; but it shall not be necessary for the two 
shafts or outlets to belong to the same mine, if the persons 
therein employed have available means of ingress and egress 
by not less than two shafts or outlets, one or more of which may 
belong to another mine. The provision is not to apply to cpening 
a new mine for the purpose of searching for or removing minerals, 
or to any working for the purpose of making a communication 
between two or more shafts, so long as not more than twenty 
persons are employed at any one time in the new mine or working. 
If the owner of an existing mine objects to the Secretary of State 
that, by reason of the nature of the mine, or from other special cir- 
cumstances, le cannot comply with the new law, a reference is to be 
made to arbitration, and an extension of time may be granted, or 
the owner required to make two outlets for the safety of the work- 
people, or otherwise. Further, the Act provides a summary system, 
by way of injunction, to restrain the owner working a mine to 
which there are not two shafts or outlets. Any of the courts of 
equity or common law may, upon the application of the Attorney- 
General, acting on behalf of the Secretary of State, prohibit by 
injunction the working of any mine in which any person is 
employed in working, or is permitted to be for the purpose of 
working, in contravention of the provisions of the Act, and may 
award costs; but the section is to be without prejudice to any other 
remedy permitted by law for enforcing the Act. No person is to be 
precluded, by any agreement made before the passing of the Act, 
from doing anything that may be necessary for providing any addi- 
tional shaft or outlet to amine where the same is now required, 
nor be liable under any agreement to any penalty or forfeiture 
for doing what may be necessary to comply with the present Act. 

Relative to the general manufacturing trades of Birmingham and 
Wolverhampton and their surrounding districts we are happy to be 
able to report not only a continuance but even an advance upon the 
improvement noticed last week. On most hands there are evidences 
of this more gratifying state of things. Manufacturers who were 








complaining a month or six weeks ago that there was scarcely any- 
thing being done, now concede that that state of things does not 





now prevail, at the same time that they are not prepared to admit 
that the demand generally, whether of this country or of continental 
markets, is other than decidedly without animation. The improved 
state of things is attributable for the greater part to the brilliant 
harvest weather with which the agriculturists are favoured. And, 
notwithstanding that the population of that class are now mostly 


engaged in the customary out-door occupations of this season, yet | 


the country ironmongers are making up the decreased stock which 
they have for some time held. ‘They thus display their confidence 
that so soon as the farmers come to market they will buy much more 
largely than they have recently bought. The accounts from Ireland 
and Scotland partake of the improvement mentioned. France and 
other portions of the Continent are also forwarding some 
good orders, more especially for tin-plate goods for the 
The tin-plate workers are, therefore, doing in this de- 
partment named as good a trade as most trades here. Japanners, 
however, still keep slack of orders. At Willenhall matters have not 
greatly improved. At Darlaston there is not much unemployed 
labour, owing to the demand for fire-arms for America. The hollow 


Masses. 








ware houses are pretty well occupied; but the nail and railway spike | 
trades, with the chain and anchor and anvil makers of East 


Worcestershire, are slack. 


Totally unemployed labour of the artisan class is still the excep- | 


tion to the rule. 

A short time ago a committee of gentlemen were appointed, by 
the manufacturers of Birmingham, to visit Manchester and report 
upon the distress there, and upon the best means of distributing any 
money that might be subscribed in Birmiugham. The committec 
have returned to Birmingham, and their report will be made public 
at a meeting to be held on the call of the Mayor, in the theatre 
next Tuesday. 

The partial strike in the hollow ware continues ; and, as is not 
unusual, it is beginning to assume features which show that coercion 
is being brought to bear upon men who are willing to work by the 
fellows who are not se disposed. It seems somewhat strange that 
there should be any disposition on the part of the artisans to return 
to work at the shops against which the strike is being maintained, 
inasmuch as all men on strike are receiving very little short of what 
they would receive if they were at work. 
Sessions, on Tuesday last,atinman, named Lambert, was charged with 
neglecting his work with Messrs. George Warring and Co., at West 
Bromwich. It appears that the accused commenced an engagement 
with the complainants on Thursday last, but, after working half a 
day, he quitted his work, and never returned to it. He had agreed 
to give a fortnight’s notice of any intention to quit his employment. 
He pleaded that he had been compelled to leave his employment by 
threats held out to him by men who were “out on strike,” or 
persons connected with them, to do him violence if he did not cease 
working. He was cross-examined as to who the persons that had 
threatened him were, but evaded the question by saying that they 
were some men who called at his house. He ultimately admitted 
that he had named to his employers two men whose names were 
mentioned in court. It was eventually decided to remand the case 
for a week, then to be heard at Wednesbury, proceedings in the 
meantime to be taken for bringing to justice those who had 
threatened Lambert, and by their threats induced him to leave his 
work. 

The Midland Boiler Inspection and Assurance Company, which 
was formed about two or three months ago, held its first general 
meeting, under its deed, on Wednesday afternoon in Wolverhamp- 
ton. ‘The report of the directors showed that 1,875 shares—repre- 
senting £18,750 paid-up capital—had been subscribed, and that 
Mr. E. B. Marten had been appointed engineer to the company 
Mr. Marten’s report showed that, up to the date of the meeting, 
particulars had been taken of 1,332 boilers, with a view to assurance; 
and that proposals had been completed for the assurance of 204 
boilers and the inspection of 120, ‘The concern evidently promises 
to be successful; and soon to be equally successful with the only 
similar society—the one in Manchester, which has, if we mistake 
not, about 4,000 boilers in its care, and is dividing about 9 per cent. 
profit. It will be remembered that the object of this company is to 
place at the disposal of all persons desiring them, at the least possible 
cost, the means of securing responsible supervision of steam boilers 
by an engineer and inspectors, who will make it their especial 
object to give every information and assistance in their power to 
promote a more secure system of working; aud the company have 
also determined to provide the means of assurance to those desiring 
it as a guarantee of the most complete inspection, and also as a pro- 
vision against the great loss that frequently adds to the evils of such 
accidents. The cause of most accidents to boilers may generally be 
found in the ignorance or carelessness of the attendants. It is be- 
lieved that perfect security in steam boilers may be attained by due 
attention to their material and construction in the first instance, and 
proper care that the ordinary aud simple apparatus, or appliance for 
safety or warming usually to be found on all boilers, is in working 
order and regularly used. It will, therefore, be the especial duty of 
the officer of the company to take all such particulars of boilers under 
his inspection as will enable him to judge of their suitability for the 
work required of them, to test their strength when practicable by 
hydraulic pressure, and also to verify all gauges, and try the efficiency 
of all cocks, valves, and other apparatus. ‘lhe inspector of the com- 
pany is intended to aid and assist all those who have the care of 
boilers and not to supersede any private system of supervision; and 
it is clear that the amounts insured in case of accident will not be 
suflicient to induce indifference to explosion. For purposes of 
assurance the company classes boilers according to their freedom 
from risk in working. The classes are three in number (A, B, C). 
Class A includes boilers heated after the usual method. Class B, 
boilers heated by the superheat from puddling or other furnaces, 
and Class C, boilers which by the action of the adjoining machinery 
or by any other means, having become unsteady, are supposed to be 
especially liable to accident. Assuring a boiler insures its inspec- 
tion, but the company will if required inspect without assuring. 

The Wolverhampton Gas Company held a half-yearly meeting on 
Tuesday last. ‘The report showed that the income in the six months 
nding with June 30 was £11,547 2s. 5d., and the expenditure 
£7,151 18s. 4d., showing a balance of profit amounting to 
24,395 4s. 1d, After paying out of this sum a dividend at the 
rite of 10 per cent. per annum, £287 12s. 5d. could be placed to the 
reserve fund, and £49 3s. 8d. to the profit and loss account for the 
next half year. Cheques for the amount of their dividends were 
handed to the shareholders before they left the meeting. The com- 
piny have two works at opposite ends of the town; at one of these 
new and improved hydraulic mains and new tar and ammonia pumps 
um now being erected. The price charged by this company is 
3s 9d. per thousand, A reduction was declared last March, and 
anther is promised on an early day. 

A meeting of the shareholders of the Stafford and Uttoxeter Rail- 
way Company was held on Monday in Stafford. The report of the 
premoters of the scheme was of a very sanguine and congratulatory 
chiracter. The solicitor to the company stated that the line would 
be sommenced so soon as the harvest was got in, and added that 
there were about a hundred shareholders whose shares averaged 
about five each; but he had good reason to suppose that this would 
be considerably increased, and his anticipations were borne out by 
several shareholders present increasiag their number to fifty each. 

Another local railway scheme will soon be before the public. On 
Moaday evening a public meeting of the inhabitants of Evesham 
andthe district was held in the Guildhall of that borough to con- 
sider a proposed line from Evesham station through Alcester to 
Redlitch, there to join the Midland Railway direct to Birmingham. 

his line, if carried out, will be a continuation of the Midland Rail- 
way from Ashchurch station on the main line near Tewkesbury and 
Evesham, which is in course of vonstruction, and also the Tewkes- 
bury «nd Malvern line, so that there will be acommunication between 
Mu7-rn, Upton-on-Severn, Tewke-bury,Evesham, Alcester, Studley, 
A-tvood Bank, aud Redditch to Birmingham and the north. The 
length of the proposed line is seventeen miles, and it will save some 
ten niles in the journey between Evesham and Birmingham by 
the shortest route that can now be travelled. In the article of coals 
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alone Evesham would save by its construction some £1,000 a-year, 
while, in the more speedy transit of its perishable products, that 
borough would be greatly benefitted if it should be carried out. 
Of this there is great probability, inasmuch as, with only one ex- 
ception, all the great landowners in the district are favourable to it, 
and as the Midland Company would undertake to work the line 
when made, to find all the railway plant, and to allow the promoters 
of the line fifty per cent. of the takings, the project was warmly 
approved at the meeting by all classes of persons. The chairman 
(Mr. E. Holland, M.P. for the borough) in closing the meeting said 
he should be glad when he could travel to Birmingham without 
having to be “ lagged” up the Lickey. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Visit or Forei@n Acricutturists To THe OrwshLL. Works, Ipswica : 
Interesting Proceedings—Srate or Trave: Sheffield: Manchester: 
Twat or Rearing Macnines iy Yorksurre—Tue Expiosion at 
THe KieksTALt Force, Leeps—LAncasume ano Yorksatre Ra- 
way: The Undertaking viewed with reference to the Position of the 
District accommodated—Laivervooi: Mersey Docks and Harbour 
Board: Gas: The Lords ofthe Admiralty and the Mersey—NonrtHexn 
Marrers: Sunderland Docks: Warkworth Harbour: Coal on the 
Netherby Estate—Scorrisn Marrers: Clyde Shipbuilding: Railway 
Pre IQVESS. 

Tue Exateer has always displayed a warm interest in agricultural 

progress and in the application of approved mechanical appliances 

to the cultivation of the soil. We need make no apology, then, for 
referring at some little length to a visit paid yesterday week to the 
works of Messrs. Ransomes and Sims on the shores of the Orwell 

(from which the establishment takes its name), by about 200 foreign 

noblemen and gentlemen, The visitors, after partaking of lunch, 

were couducted through the worksin divisions, the inspection oc- 
cupying nearly two hours. The strangers were generally highly 
intelligent gentlemen, deeply interested, both intellectually and com- 
mercially, in the operations carried on at the works. ‘There were 
many things which surprised them, and many with which they 


| seemed greatly delighted; but there was no operation, either in its 





action or result, which they did not appear thoroughly to under- 
stand. The moulding department attracted a great share of their 
attention, and the modes in which the moulds are formed were 
watched with minute and careful scrutiny. ‘The steam carpentry, 
the ploughing, planing, beading, and morticing of boards by ma- 
chinery were also a great attraction, and, hastily as the survey was 
made, many gentlemen made in their pocket books rough sketches 
of the machiuery, with a speed and readiness not often shown by 
English draughtsmen, ‘The processes of iron turning were 
watched with great interest; as was also the work in the 
pattern making department. On the shop where the latter 
description of work is carricd on was a flour mill at work, grinding 
wheat reaped the same morning, the flour from which was after- 
wards made into bread for the table at dinner in the afternoon, 
although from the dampness of the corn the bread did not turn out 
very good. In the afternoon the visitors passed on to Wester- 
field, a neighbouring village, where they saw at work Ransomes’ 
self-raking Victorian horse- power reapers for sheaf delivery. The 
piece of wheat was thin and not very favourable for the experiment, 
but when the machine was got fairly to work it cut the corn 
beautifully clean and even, generally laying it in excellent parcels 
for sheafing. These reapers are of Australian invention. Ran- 
somes’ improved horse-rake was also shown at work; the teeth are 
made adjustable in every way that convenience requires. Before 
the steam ploughing commenced some fine specimens of horse 
ploughing were shown; the work was doue by the patent truss 
beamed plough for producing crested furrows, and the trussed 
beam plough, for ploughing wide, especially adapted for use 
in a country like Russia, where the land must not be laid 
too much open to the cold, and where labour is scarce. At 
half past three o'clock the steam ploughing commenced. he imple- 
ment was a three-share balance plough, aud was worked by a port- 
able engine, with a combined anchor and windlass, the engine 
and windlass being moved along the headland at intervals 
by a chain attached to an anchor, By this means the 
tackle only covers the lines of furrows where the ploughing 
is immediately going on, and does not lie all over the field, 
as by some other systems of working. The work was deep and 
thorough, and left in beautiful order. The plough used was on 
Fowler's patent, Messrs. Ransomes and Sims, as is generally known, 
having entered into an engagement with Mr. Fowler to make and 
supply the ploughs and tackle. On another part of the field steam 
and horse threshing machines were at work. The steam power 
machine exhibited was what is called the “ patent combined double 
blast finishing steam thrashing machine,” delivering five qualities of 
corn; andattached to it was Wilkinson and Wright's ~~ straw 
elevator, made and supplied by Messrs. Ransomes and Sims, for 
stacking straw. A horse-power thrashing machine was also shown 
at work, similar in construction to the other. Inthe evening about 
300 gentlemen were entertained at dinner by Messrs. Ransome. 
Alderman Mechi was among the guests, and, as is his wont on such 
occasions, made a terse and amusing speech. ‘The worthy alderman 
said it was extraordinary to go into Messrs. Ransomes’ factory, and 
reflect what was the state of agricultural economy | or thirty 
years ago. Englishmen had given up a great many of their preju- 
dices, and he believed they would have to give up a great many 
more during the next fifty years. He had no doubt if they could 
have asked their friends, the Messrs. Ransomes, thirty years ago, 
where all the money was to come from, those countless thousands 
they had spent in machinery, they would have said, what so many 
of his agricultural friends said now, “ It is all very fine, but how 
are we to find the money for these experiments and changes?” 
He believed they had only to get rid of a littke more prejudice, and 
they would be able to find the money for a great many more im- 
provements. ‘hey must make up their minds to a very altered 
state of things. ‘Their population was rapidly increasing; there 
were many more mouths to be fed, and many more millions to be 
employed, and there must be a large investment of capital in agri- 
cultural improvements. 

At Sheftield the cutlery trades are showing a little more anima- 
tion; but fears are entertained that the amendment will not be of a 
permanent character. Good orders have been received from Ger- 
many and Russia for edged tools, and, taking trade generally, some 
improvement has resulted from the splendid harvest weather which 
has prevailed of late. At Manchester Captain Palin, reporting on 
the state of employment in that city, returns the position of the 
machinists and foundries as fullows: —Machinists: On full time, 
with all hands, 8; on full time, with a portion of their hands, 27; 
on short time, 71; stopped altogether, 1. Foundries: On full time, 
with all hands, 6; on full time, with a portion of their hands, 15; 
on short time, 3. Fully one-fourth of the operative population of 
Manchester are now wholly out of employment. 

A trial of reaping machines will commence on ‘Tuesday under the 
auspices of the Yorkshire Agricultural Society. The trial will take 
place at Heslington, near York. : 

The explosion of a large casting at the Kirkstall Forge, near 
Leeds, was noticed last week, and we now proceed to append the 
conclusion arrived at at the inquest on the sufferer, which was 
brought to a close on Friday. Scientitic evidence was offered by 
Mr. J. Hetherington, engineer, of Leeds, who produced a plan of 
the model and of the box in which the casting was in process of 
being made. He said he was of opinion that the explosion had 
taken place either from the box not having been properly rammed, 
or from some temporary removal of the foundation plate. He also 
pointed out that a mass of molten metal weighing nearly ten tons 
ought to have been carefully supported on the pivot and carefully 
rammed, or else the gas generated under the plate must necessarily 
explode and drive out the metal. If the two vents were stopped by 
any accident the whole body of metal would have been blown out 
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at the top. When the metal was blown up it had got intermixed 
with sand and air, and when he saw it it resembled a huge cinder. 
Accidents of this kind might be prevented by making a better 
foundation, and by “ramming” the sand better. He had seen a 
similar quantity of metal cast on the previous Wednesday with safety 
and ease. ‘The other sufferers by the explosion are progressing 
towards recovery, though two of them are not yet decidedly out of 
danger. The jury found a verdict of “ Accidental death.” 

The meeting of the Lancashire and Yorkshire Railway Company 
was interesting, from the light thrown on the present commercial 
situation by the speech of the chairman (Mr. H. W. Wickham, M.P.). 
The hon. gentleman, of course, did his best to take a hopeful view 
of the position of affairs, and submitted the annexed table, showing 
the course of the company’s affairs during the last four and a half 
years :— 














Working 
Half-year Ending Revenue Expenses, Dividend, 
£ £ 

June, 1858 se 716,519 oe 817,595 oe 3} 
December, 1858 ae $50,254 + 359,487 a“ 4 
June, 1850 “a $24,490 wa $34,429 a 45 
December, 1859 oe ee 3H ee 5 
June, 1860 ee a oe 5k 
December, 1860 ae oe 417,274 oe 6 
June, IS6L ee “ 404.683 “a 53 
December, 18>1 ee . 430,517 oo 5 
June, 1362 8 oe 360,518 ee 3} 


He proceeded to argue that the interests of the company were not 
likely to be affected longer than the present want of the raw material 
of our manufactures existed. In the Yorkshire district, where the 
people were in full employment, the revenue of the company had 
been fully maintained, and he believed even exceeded the returns of 
any former half year. Turning to the general condition of affairs 
he found, however, that the receipts for passenger traffic were less 
by £37,537 than at the corresponding period of 1861, and the num- 
ber of passengers carried was less by 732,000, or 24 per cent. 
of the first-class and 10 per cent. of the second and third classes: 
The distance travelled had decreased by nearly 16 per cent., 
and the receipts by nearly 10 per cent. The receipts for mer- 
chandise traflic were less by the large sum of £14,602, or nearly 
17 per cent. upon the whole. The quantity of merchandise moved 
was less by 236,696 tons, or nearly 9 per cent. ; and the number of 
miles the traflic had been moved less by nearly 11 per cent. The 
average earning per ton for the six months ending June 30 was 
3s. %}d., while in 1861 it was 4s. 13d. ‘The coal and mineral traffic 
had veen kept up to its marimum; but in merchandise traffic, cotton 
and manufactured goods, there was a falling off to the extent of 
204,253 tons, on which the loss was £93,000, or an average of 9s. 1d. 
per ton. The working expenses for the six months amounted to 
£360,518, which showed a reduction of £44,170, or 10 per cent., 
against a reduction in traffic of 14 per cent. This large decrease had 
been effected without impairing the efficiency of the stock, or permit- 
ting the deterioration of the permanent way, the expenditure upon 
the latter being more than at the corresponding date last year. 
Taking the different branches of expenditure, there were first 
locomotive charges amounting to £81,807 for the half-year, against 
£98,348, showing a saving of £16,491, or nearly 17 per cent. on that 
head. ‘The coaching charges were nearly the same as twelve months 
ago; the expenditure this half-year being £56,470 against £56,679 
last year. ‘lhe reason of this was that they were obliged to run the 
same number of trains, though the number of passengers had dimi- 
nished. ‘lhe merchandise charges were £126,865, against £151,088 
in the corresponding period of 1861; that was a reduction of 
£24,223. The reduction in the tonnage moved was nearly 9 per 
cent., and the cost of handling about 16 per cent. The maintenance 
of way had cost more this half-year than in the corresponding period 
of 18613 it had cost £42,860 against £42,003. The directors had 
found that, from the increased weight of the engines and from the 
running of express trains, the rails had not lasted so long as pre- 
vious experience had led them to anticipate. It was of the utmost 
importance that the permanent way should be kept in first-rate order ; 
and, on this account, the directors had had to transfer from revenue 
to the eredit of the renewal fund £30,000, instead of £15,000. 
He, for one, and he believed the whole board agreed with 
him, should never be satisfied until the whole amount spent on 
renewal of the permanent way was paid off during the time the 
expenses accrued. ‘There ought to be no balance standing to the 
debit of that account at the end of the half year, and he hoped that 
in future they should be able to bring that to bear. At the same 
time they did not trespass upon the account to such an extent as 
many other lines did. The renewal fund to the debit of the Lanca- 
shire and Yorkshire was £48,453; North Eastern, £124,616; and 
the London and North Western, £93,097. The canal charges were 
slightly increased in consequence of some of the banks requiring 
some additional outlay. ‘The general charges amounted to £13,605 
against £15,604—a satisfactory diminution; and the compensations, 
instead of being £8,528 as in 1861, were only £4,680, 

We turn to Liverpool. At the last meeting of the Mersey Docks 
and Ilarbour Board it was agreed to appropriate as steam docks the 
west side of the Huskisson dock, the south-east corner of the 
Huskisson dock, the Huskisson branch dock, the Wellington half- 
tide dock, the south side of the Bramley Moore dock, the west end of 
the Nelson dock, the south-west end of the Collingwood dock, the 
Clarence half-tide dock, the Trafalgar and the south side of the 
Coburg dock. A long discussion arose on a motion by Mr. 
Laird, M.P., that a committee should be appointed to confer with 
the corporation as to the purchase of the land, baths, and other 
property belonging to them lying to the westward of the George's 
dock. Mr, Laird said he wished to confine himself simply to the 
question of the improvement of the George's dock, and the import- 
ance of getting proper access to the board's property on the other 
side of the water, instead of there being the present disagreeable 
approaches to the pierhead. He had no doubt that, if a committee 
Was appointed to see the corporation upon the subject, the corpora- 
































tion would meet the question in a fair spirit; and if they 
received from the board a large sum of money for the 
land and baths, he hoped that they would think it was 


thei interest and duty to appropriate it in improving the land 
approaches down as far as the margin of the dock property. With- 
out committing himself to the high level or low level of Mr. Lyster’s 
-plan, he believed that some suggestion for the continuation of 
Branswick-street would meet the requirements of the case, and 
would give them approaches worthy of the town. ‘I'he estimate 
Mr. Lyster had given was about £450,000, and the alterations to 
enable the cart and horse traflic to be carried on to the Birkenhead 
side would amount to about £50,000; but he had no doubt that an 
equitable arrangement could be made as far as the Birkenhead Com- 
missioners were concerned ; and he should hope that the corp ration, 
with the interest they had on the other side, and the money they 
would receive for the baths and the adjoining property, would be 
ready to meet the board in a fair spirit. With regard to the dock 
part of the question, he found that by Mr. Lyster’s plan of altering 
the George's dock it would give them five acres of increased dock 
accommodation. ‘These tive acres would be a very valuable addition 
to the water space; and taking it simply according to the receipts 
from the Prince's dock, £3,000 an acre, if they got by the improve- 
ment an increased revenue of £15,000 a year, that would go a very 
long way towards paying the entire cost of what he proposed that 
the board should do. The motion was strongly opposed in the 
course of subsequent discussion on the ground, inter alia, that 
the policy recommended would not put a shilling into the funds 
of the dock estate, although it would take a very large amount out 
of them. Eventually Mr. Laird withdrew his motion.—The Liver- 
pool Gas Light Company is in such a prosperous condition that a 
reduction of 2d. per 1,000 cubic feet is about to be made to consu- 
mers within the borough, and 3d. per 1,000 cubic feet to consumers 
in the out-townships. This reduction will make the price within 








the borough 3s. 7d., and in the out-townships 4s. per 1,000 cubic 
feet.— The Lords of the Admiralty visited the Mersey last week, and, 
proceeding to Messrs. Laird’s yard, where two ships of war are now 
the large iron-cased frigate Agincourt, of 


building, inspected 





7,000 tons, and the troop ship Orontes, of 3,000 tons, now building 
at that establishment for her Majesty's service. ‘I'hey also made a 
minute inspection of the graving docks, and other parts of the 
works. Their lordships then passed on to the Birkenhead dock 
works, accompanied by Mr. Laird, M.P. They first visited the 
Morpeth and Egerton docks, aud the Low Water Basin, and then 
proceeded to the upper end of the great float, tosee the new graving- 
docks. Returning down the Wallasey side to the new iron bridge 
and chain-testing machine, they crossed to Liverpool, and, after 
calling upon the Mayor, at the Town-hall, proceeded to the 
works of the Mersey Steel and Iron Company, over which they were 
taken by Mr. Clay, and shown the armour plates for the iron-plated 
ship Agincourt, which are being made at that establishment, several 
shafts for engines of the largest class, and other descriptions of 
manufacture in iron for which these works are famous. 

The north next invites attention. It appears that in about a fort- 
night cart and carriage traffic will be conducted across the north end 
of the south dock at Sunderland by the completion of the new iron 
swing bridge. The iron sections of the structure, manufactured by 
Messrs. Hawks, Crawshay, and Co., are now in course of erection, 
and the bridge will resemble in appearance that at the south entrance 
of the dock.—A meeting of the commissioners of Warkworth 
harbour was held yesterday week, Earl Grey in the chair. A plan 
and specification of a proposed new quay was produced by Mr. 
Harrison, and it was agreed to advertise for tenders for the execution 
of the works. It appears that after long-sustained efforts coal has 
been discovered upon the Netherby estate, at a distance of about two 
miles from the North British Railway. The management of the 
affair was placed in the hands of Mr. Gibson, formerly manager 
of the Duke of Buccleuch’s Canobie pits, who had a few years ago 
made a report to Sir James Graham upon the geological features of 
his estate, and who, in fact, has had more or less to do with all the re- 
cent searches for coal. After various trials that entleman succeeded 
a few days ago in discovering, in the township of Solport, a fine seam 
of coal about 6ft. thick, lying at the moderate depth of 34 fathoms 
from the surface. The samples obtained by the bore prove the coal 
to be equal to the Newcastle coking coal, quite clean, and of excel- 
lent quality. To the immediate district, as well as to the North 
British Railway, and the Silloth Railway and dock, the discovery 
of coal on the Netherby estate must be attended with very great 
advantages. 

Scottish advices state that a few days since Mr. A. Denny, of 
Dumbarton, launched from his yard an iron screw steamer, of 350 
tons, old measurement. She was named the Ava, and is to be em- 
ployed in the Indian trade. Mr. J. G. Lawrie, of Whiteinch, 
launched on Saturday ascrew steamer of 755 tons, named the Messina. 
She has been built for Messrs. Accosato, Pefrano, and Co., and is 
to carry mails and passengers. She is the first of six or eight 
steamers now in progress on the Clyde for the same company. ‘The 
Monkland railway system, which is based on one of the oldest 
locomotive lines in the kingdom, continues to pursue the even 
tenour of its way, the ordinary shareholders haviag just received a 
dividend at the rate of 5} per cent. per annum. ‘The company has 
now 72} rails in operation. The Shotts branch was opened for 
traffic in February, and has realised the expectations formed 
respecting it. ‘The Coatbridge and Bathgate line has also been 
opened for passenger traflic this month. The remaining sec- 
tion of the Portpatrick Railway from Stranraer to Portpatrick 
was to be opened yesterday (Thursday). New harbour works at 
Portpatrick, which are being carried on at the national expense, are 
not yet completed. Conferences have taken place between the 
directors of the Scottish North-Eastern and Great North of Scot- 
land Railways, with the view of coming to an amicable understanding 
as to the formation of a through-junction at Aberdeen, and this 
object is likely to be attained. 











Tue Great Eastern —A proposition which we made before the 
Great Eastern went to sea, to wit, that the paddle engines should be 
removed, and the ship worked by the screw alone, is now being 
discussed among the shareholders. 

Sinking or Tevecrapa Cabntes.—An important improvement was 
introduced during the recent submersion of the additional cable just 
laid by the Electric and International Telegraph Company from 
Lowestoft to the Dutch coast. Fishing boats were stationed every 
five miles to prevent the waste of cable by the “slack” usually 
attendant on the ordinary process of submersion. It is understood 
that as much as five miles of cable were thus saved. 

Tue Inventor or “Fiax Corroy.”—There is, or was until re- 
cently, a tall handsome man confined in a lunatic asylum at Cam- 
berwell. He used to sit mournfully for days and weeks in a corner 
of his lone room, little given to talk and less to physical exercise, 
Now and then, however, he broke out in a sudden blaze of excite- 
ment, repeating incoherent sentences, in which only the word “ flax 
cotton” was distinctly audible. The unhappy man's name was 
Chevalier Claussen. By birth a Dane, and a man of high scientific 
education, he gave himself up early to the study of practical 
chemistry, particularly those branches connected with the manufac- 
ture of textile fabrics. After years of labour and many experiments 
he came to the conclusion that the fibre of flax, if rightly manipulated, 
is superior to cotton for all purposes in which the latter isemployed, 
and, therefore, ought to supersede it, as well on this account as 
being an indigenous plant, for the supply of which Europe might 
remain independent of serf or slave. Claussen’s experiments were 
well received in his own country, and his king gave him the title of 
chevalier; but, unfortunately, little other substantial encouragement. 
The inventor then went to France, married a young French lady, 
was presented at court, and received the Order of the Legion of 
Honour; but again got little else but promises of future reward for 
the years of labour devoted to the one great object he had in hand. 
Somewhat weary of his work, and sorely pressed by poverty, 
Chevalier Claussen next came to this country, arriving just in time 
for the International Exhibition of 1851. He displayed in the Hyde- 
park Palace some beautiful articles made of flax-cotton, and set all 
the world in raptures about the new invention, the more so as he 
freely explained the secret of the process fur converting flax-strav 
into a material equal in all, and superior in some respects, to the 
cotton fabric. The manipulation was simple enough, according ‘o 
Claussen’s showing. The flax, cut into smnall pieces by machinery, 
was left for a short while to the combined action of alkaline solvents 
and of carbonated alkalies and acids, which converted the fibre into 
a material very similar to cotton, and fit even, to some extent, to 
be spun with cotton machinery. The English manufacturers to 
whom the process was explained were delighted; nevertheless, they 
refused with many thanks the chevalier’s offer to work his inven- 
tion. It was found that flax-cotton could not be profitably spun 
without making various alterations in the existing machinery, nd 
to this the Lancashire millowners objected, saying, ** Why shoulc we 
trouble ourselves about the new raw material as long as we lve 
got cotton in abundance?” With something of a prophetic win, 
M. Claussen remonstrated, arguing that the supply was not all t> be 
depended upon, and that, besides, it would be better and cheaper in 
the long run to make European hands feed European mills, by the 
aid of perfected steam agencies, than to leave the task to the cude 
manual labour of unwilling bondsmen. It was the voice of the 

oreacher in the desert. Lancashire listened not; and wher the 
{yde Park Show was over, Chevalier Claussen and his inveation 
were no more thought of than the man who discovered the compass. 
Sorely troubled in mind, and with abject poverty staring him ia the 
face, Claussen then pursued his pilgrimage, crossing the Atlantic to 
America. What happened to him in the great Western Repuliiec is 






| not accurately known; but it is presumed that some ‘cute nitives 


laid hold of the young man from the old country, squeezing his 
brains, and then throwing him overboard. It was rumoured that 
Chevalier Claussen had got a “ partner;” and not long after some- 
body, partner or otherwise, brought him back to this country, 
shutting him up in a lunatic asylum at Camberwell. Her the 
history of flax-cotton ends; the inventor ip a madhouse ; Lancashire 
without food for her mills and her people.— Spectator, 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Rats continue firm, with a moderate demand. 

Scorcu Pia IRon.—A good business has been done during the past week 
at advanced prices, and the market in Glasgow closes firm at 56s, for cash, 
and 57s. three months open, Mixed Nos, Warrants f.o.b. there. 

SPELTER continues dull of sale. 

Coppex much firmer this week. 

Leap in fair demand. 

Tin.—English and foreign have been more inquired for. 
£116, and Straits £113 per ton, 

Tin PLates in good demand 

August 28th, 1862. 
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MoateE anv Co., 65, Old Broasd-street, E.c. 
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SCOTCH PIG IRON REPORT. 
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Glasgow, 27th August, 1962. 
The market has been very stirring during the past week, and the specula- 
tive demand has been very active. Prices have advanced to 57s. 3d. cash, 
but to-day are rather easie 3. Gd, cash being the highest price obtained 
Exports last week were 11,341 tons, against 11,489 tons in the same week 
last year, 







Suaw, Tuomson, AND Moore. 


An Uxpercrounp Rattway ror Paris. — When the Prince 
yas in London, lately, he went over the underground 
line; and, on his return to Paris, he reported so strongly in favour, 
of it that the Emperor has already, it is said, ordered a subterranean 
line from Montmartre to the Louvre, to be commenced forthwith 
and has appointed Mr. Fowler consulting engineer to the under- 
taking. 

Frexcu Ramway Trarric.—(From our correspondent.) — The 
traflic of the French railways has been better sustained, all things 
considered, than that of the English systems this year; still on the 
Western, Orleans, and Eastern networks there has been rather a 
serious decrease. The Minister of Public Works has this week 
issued a reportas tothe receipts of the various French undertakings 
in the six months ending June 30; and the returns indicate the 
following results :—1862, receipts£8,864,526, acquired on 6,390) miles : 
1861, £8,422,702, acquired on 5,905 miles; 1860, 47,463,859, 
acquired on 5,748 miles. The increase of traffic, although con- 
siderable this year, appears to have scarcely kept pace with 
the progress effected in opening new lines which have come 
into working under very unfavourable circumstances. It will be 
seen that the French railway system is now advancing quite as 
rapidly as that of England, if indeed it does not develope itself more 
quickly. 

Firine Cannon sy Evectricity.—A letter from the camp of Chalons 
dated Wednesday last, states that the Emperor assisted that day at 
the experiment of tiring cannon by electricity. This new mode of 
firing cannon is called electro-telegraphic, and has been practised at 
the camp for the last two months, in presence of commissioners 
selected from the superior officers of artillery. The following is an 
explanation of the new system. When the firing takes place ata 
distance of 2,000 or 3,000 metres from the object to be struck, it 
requires a certain time to ascertain the accuracy of the aim. With 
the system at present under trial at the camp the indication of the 
accuracy of the aim is instantaneous, and if imperfect it may be in- 
stautly rectified. The Emperor arrived at the practice ground at twelve 
o'clock. He was accompanied by Marshals Canrobert and M’Mahon, 
Generals Lebceuf, Courtois d’Hurbal, ’Admirault, and Alexandre, 
and by two Russian officers of artillery, who were permitted to wit- 
ness the experiments. On the arrival of the Emperor the firing 
commenced, and the experiment proved most successful, The 
target, formed of planks placed at a considerable distance, was 
literally riddled with grapeshot. The indication of the precision of 
the aim was made with great accuracy. 
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RIGGENBACH’S 


IMPROVED ARTILLERY CARRIAGE. 


Fig 














From that old storied land, thrilling with brave deeds—that High- , 
land seat of freedom still existing, without a sea-gate through a 
fountain of great rivers—that land 

“* Where once the Austrian fell 
Beneath the shaft of Tell !” 

from that land comes a warlike contribution, neither cross-bow nor 
rifle, but a carriage for mountain or other artillery, in which judg- 
ment is displayed superior to any like construction in the Exhibition. 
Our English gun carriages are clumsy, wooden affairs, offering large 
marks for the enemy’s shot, and dangerous materials for splinters in 
the masses of timber of which they are composed. A carriage by 
Berger and Co., of wrought iron plates, supports a gun with an 
imitation Whitworth breech ; but the carriage does not show much 
judgment, being a combination of flat plates,with angle iron rivetted 
to it, to form a frame in such mode as to offer every possible chance 
of destruction by shot both between the two sides and in lodg- | 
ments formed by the angles. 

The Swiss carriage of Herr Riggenbach is also formed of wrought 
iron plates about Zin. in thickness, with a cover of the same kind 
rivetted together in form of a hollow box open below. The carriage 
is in two parts, a lower and upper. The lower rests upon an iron 
axke with wooden wheels. The upper carriage is pivotted on the 
lower, so as to permit horizontal adjustment of the gun by a screw, 
while the usual screw gives vertical adjustment, so that one man 
suffices to aim the gun without movement of the trailing end of the 
carriage. There is a hinged step on which two gunners can 
ride while the gun is in motion, thus saving two horses and their 
risks. 

These carriages have been in practical use a sufficiently long time 
to have determined the Swiss Government to adopt them in the 
construction of an additional hundred for rifled 4-pounders. | 

The evident advantages of these carriage are— | 

Virst, they are more durable. 

Secondly, they offer a smaller mark to shot. 

Thirdly, they may bruise when struck, but will not splinter as 
wood does. 

Fourthly, they are more easily manceuvred. 

Fifthly, they are made in railway workshops by a railway engi- 
neer, who will probably not be long in adapting them to run on 
rails as well as on common roads, enabling 4-pounders to grow into 
40 and 400-pounders. 

Why this gun carriage should have been overlooked by the jury 
we can form no reason, but it is one amongst the many proofs that 
neither the solid metal of the “ medal” nor the empty breath of the 
“honourable mention,” are definitive proof of merit. : 

We will now point out what we consider the shorteomings of 
Herr Riggenbach’s plan. 

In the first place the rivets should have been countersunk, to offer 
only a plain surface to shot. 

Secondly, the front portion of the carriage below the gun should 
have been covered by a sharp angle plate, to deflect shot from pass- 
ing and destroying the elevating serew and other portions. 

Thirdly, the arrangement for the gunners to ride should have 
been on springs, for great danger of being jolted off will occur. 
How far it may be desirable to apply springs between the carriage 
and axle is still’a point to be worked out. 

Fourthly, the axle, in section a square beam, should not have been 
placed with its flat sides horizontal and vertical, but with the angles 
in those positions, for thus the resisting strength to horizontal and 
Vertical blows in traction would be increased, and so also would be 
the chance of deflecting the enemy’s shot. 

Fifthly, the wheels are not of the best form to insure easy repair, 
which is a most important point in field artillery. They are common 
wheels, with tyres shrunk on hot. The objection to this mode of 
Structure is so great that in the English system what are called 
strake tyres are always used, ée., short lengths of iron bar nailed on 
to the fellies; but these also are imperfect wheels. 

The true wheel for this work should have a ring tyre in one piece, 
the face of it formed to an angle to deflect shot, for the damage done 
to a road by a wedge-form tyre need not be considered in military 
work for battle purposes. Every spoke should be fitted to a single 
felly as a leg to its foot, instead of two spokes to a felly ; for in this 
mode smaller and straighter-grained timber will suffice for the 
fellies. The box for the axle should be of wrought iron, with | 
flanges at the centre on the line of the spokes, which should be made | 
to abut on it. The spokes and fellies being placed in the tyre, a pair 
of wrought iron discs are made to clip the centre against the 
flanges ; and bolts passing through the flanges and the joints of the 
spokes make a perfectly true wheel, firm and solid, with the advan- 
tage that in case of accident it may be taken rapidly to pieces and 
the parts replaced; or the undamaged parts of one wheel may be 
applied to replace the damaged parts of another. And the width of 
the spokes should be in the direction of the plane of the wheel 
Instead of across it as at present. In this mode the spokes would be 
elastic, rendering the wheels more durable in work, and less exposed 
to the effects of shot. 

Some years back the writer proposed this plan of wheel to the 
Woolwich authorities. The mechanical superiority was acknow- ' 











ledged, but the objection was that it interfered with'the “ system ;” 
i.e.,a bad system having been once adopted was to be continued for 
ever, for fear of involving trouble. In the case of Sir William 
Armstrong's gun this trouble was not considered, but enormous 
trouble and enormous cost were incurred to introduce another bad 
system. 

The system of wheel here proposed has been adopted by the 
Federal Americans for their field artillery, after careful study, and 
will probabiy sct the fashion for wagon wheels generally. 

Meanwhile Herr Riggenbach has done good service in this depart- 
ment of national defence by taking the lead, and we are glad to be 
able to point it out. Railway workshops are admirably adapted to 
originate improvements in defensive strategy. 


RIPLEY’S PISTONS. 

Tus invention, by Abraham Ripley, of Brook-street, Lambeth, 
consists in a method for causing the rings forming the metallic pack- 
ing of steam pistons to expand and press against the sides of the 
cylinder, so as to render it steam tight, 
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Fig. 1 is a side view and Fig. 2 a transverse section of the piston, 
showing the parts of the invention relating to the mode of causing 
the expansion of the rings. Fig. 3 is a view of the top with part of 


| the upper plate removed. Fig. 4 is a plan showing the top of the 


piston. a, a', the top and bottom plates of the piston connected by 
screws ; 4, b', the expanding ring composed of two segments; J? a 
tongue piece to steady the segments of the rings, and keep them 
tight ; ¢, c, the spindle or stud terminating in the conical part c!, c 





which works in the conical seatings d, d, d', d'. It will be seen that 
dand d' are attached to different segments of the ring (see Figs. 2 
and 3), the face part d? forming a cover along the joint of the rings 
at b?; ¢, e, the gland and stufling box of the spindle or stud, the 
steam acting on the stud at a (Fig. 1) forces in the wedge or cone 
which acts on the faces of the seats d and d', and urges them apart. 
These being connected with the segments of the ringsin like manner 
urge them outwards also. 


A RAILWAY THROUGH THE PYRENEES, 

Tue successful completion of a Spanish railway across the 
Pyrenees, and the first which has actually passed over either of the 
two greatest of the mountainous ranges of Western Europe, may 
perhaps be deemed of sufficient interest in several respects to 
deserve a passing notice. 

On the 2ist of August, 1862, the first railway train, drawn 
by locomotive engines, crossed the chain of the Cantabrian 
l’yvrenees, over the northern division of the Tudela and Bilbao 
Railway, from the seaport of Bilbao to the town of Miranda on the 
Ebro. On the 22nd the Minister of Public Works for Spain 
made his inspection from Miranda to Bilbao, returning on the 23rd, 
the passage across the mountains being made by trains running 
also in both directions each day. The distance from Bilbao to 
Miranda is about sixty-six English miles, of which more than forty 
miles are in ascending from the coast to the summit, which is 2,163ft. 
above the sea, being the lowest pass in the whole range of the 
Pyrenees. ‘The northern slopes are almost invariably steep, Here 
the difficulties to be overcome are concentrated. In the present case 
they have been surmounted by winding along the shoulders of the 
mountains, with heavy works of excavation, tunneling, and embank- 
ments, until the railway resembles a turnpike road more than such a 
line as is usually considered should be made to enable a locomotive 
engine to travel over it with speed and safety, and dragging heavy 
loads. ‘The average rate of ascent from the sea is 54ft. per mile; 
the maximum is 76{t. The predominant curvature has a radius of 
300 yards only, and the curves are constantly reversing. There are 
two points on the line at the entrance of the Concha, or Basin of 
Ordima (the ancient capital of the province of Biscay), distant 
only 600 yards apart measured horizontally across the neck or 
gorge of the basin, which are distant fully eight and a half 
miles from each other in travelling along the line, and which 
differ 456ft. in level. A technical description of the railway 
would be out of place here, and it would occupy pages to paint in 
words the grandeur of the mountain scenery, seen as it was seen, in 
full perfection, under the beautiful sunny sky which beamed over 
each day's passage of the trains. The changes of view were almost 
as rapid as the motion of the locomotive engine, owing to the tortu- 
ous character of the course, forced upon the engineer by the rugged 
country traversed. The last glimpse of the northern landscape 
which the passengers had was over the Gujuli waterfall, and down toa 
depth of 400ft. to the bottom of the ravine into which it fell; after 
which the carriages rushed into the summit tunnel to emerge into 
a wide meadow with a geutly falling stream ; forthe descent on the 
southern side is very gradual, the average rate from the summit to the 
Ebro being less than 24ft. to a mile. The valley being wide tho 
curves are also much easier. The most remarkable point in the 
descent is the pass or gorge of the Techas, through which flows the 
river Bavis at the village of Subijana-Morillos, where Wellington 
had 1, } ad-quarters a night before the battle of Vittoria, in the 

of 1813. 

The time occupied by trains between Bilbao and Miranda is two 
hours aud three-quarters. ‘To the powerful locomotives of this 
railway the sharp reversing curves and steep gradients in ascend- 
ing from the north to the summit appear to make no difference with 
trains of seven or eight carriages. 

On the occasion of the crossing of the mountains on the 22nd of 
August, there was the usual cortége of authorities and officials meet- 
ing the Minister of Public Works and the gentlemen of his party. 
The usual breakfast was set out, but there were no toasts and no 
speeches. Upon arriving in Bilbao a small steamer took the dis- 
tinguished group down to the mouth of the river (Nervion) where 
a good view was obtained of the deep Bay of Bilbao, where it is 
proposed to construct a breakwater more than a mile in length, 
within which nearly 1,000 acres of sheltered anchorage will be at- 
tainable—in fact, a safety harbour, so much required at the extremity 
of the Bay of Biscay. 

The southern division of the Tudela and Bilbao Railway (which 
is to be completed by the early part of the year 1863) proceeds east- 
ward from Miranda for nearly ninety miles, always on the right or 
south bank of the Ebro, for strategic though not for engineering 
reasons. 

The amount expended and to be expended on the 155 miles of the 
Tudela and Bilbao Railway is about £2,500,000 sterling. The sixty- 
six miles from Bilbao to Miranda (including twenty miles of the 
most difficult of railway works known, principally through the 
Pyrenees) have cost merely for construction more than £1,000,000 ; 
the eighty-nine miles along the Ebro have been made for four-fifths 
of that sum. The rest of the money has been spent on stations, 
rolling-stock, management, &c. ‘The total with all paid and capital 
account closed is £16,000 per English mile, and is within the capital 
of the company. The whole of this capital is Spanish money, 
mostly subscribed by Bilbao and its commercial connections. Not a 
share is held out of Spain or the colonies of Spain. No bonds have 
been issued, nor any mortgages given. ‘The credit of the company 
and of its directors stood high enough to procure them all the 
financial aid they wanted; and they were spared the necessity of 
having to issue their obligations at the ruinous discount common to 
other railway companies on the Continent. ‘There is a Government 
subvention equivalent to 30 per cent. of the capital. 

It should be mentioned that this line joins the Northern Railway 
of Spain at Miranda on the Ebro, which railway is opened from 
Madrid to the southern slope of the Pyrenees, near Alzazua, about 
25 miles N.E. of Vittoria, with the exception of a gap of 30 or 40 
miles, including the Guadarama Mountains. By this route the 
Minister of Public Works (Marquis Armigo de . Vega), returned 
from Bilbao to Madrid in 18 hours, of which only 12 were by rail- 
way. When the above gap is closed, as it will be next year, the 
journey from Bilbao to Madrid will be performed in 14 hours, It 
will perhaps be some years longer before the Northern Railway of 
Spain will be completely connected with the French lines at the 
frontier; but towards the end of nexi year (1863) there will only 
remain a portion unfinished equal to four or five hours’ travelling by 
diligence across the Pyrenees, forming the only exception as to a 
through route by railway from Paris to Madrid; and, indeed, the 
distance between these two capitals may then be traversed in thirty- 
six hours, notwithstanding the above drawback. 

In the engineering court at the International Exhibition there is 
to be seen a very fine end accurate model on a large scale of the 
Passage of the Tudela and Bilbao Railway across the Pyrenees. It 
has been pronounced by competent judges to be the most perfect 
topographical and geological model yet exhibited. An inspection 
will give a better idea of the character of the railway than any 
description by words. ‘Tle engineer-in-chief of the railway, as well 
as of the proposed breakwater, is Mr. Vignoles, F.R.S. 4 he con- 
tractor who executed the works through the Pyrenees, and from 
Bilboa to Miranda, is the celebrated Mr. Brassey. ‘The iron for the 
railway, the engines, and the vehicles were made in England, as 
were also nearly all the materials for the station except the mere 
shell of the building. The chairman of the company is Senor Don 
Pablo de Epalza, who may be considered as holding the highest rank 
as a Spanish merchant, ‘The managing director is Senor Montesino, 
formerly Director-General of Public Works in Spain. He is a 
member of the Cortes, and one of the commissioners for Spain at the 
International Exhibition. . : =~ 

On the completion of the Tudela and Bilbao Railway, it will 
become the great channel through which the corn, wine, and oil 
of Castile, and the rich agricultural provinces west of Burgos and 
Valladolid as far as Leon, will find their way for exportation at 
Bilbao.—Times, 
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GLEANINGS FROM THE EXHIBITION OF 1862. 
(Continued from page 121.) 


However rich in raw material the harvest to be gathered from 
the tropical regions of the old world, there are only three coun- 
tries from which we can reasonably expect to glean any new ideas 
or useful hints for the improvements of the arts and manufactures 
of Europe. These are India, Japan, and China. The two first 
have been already noticed: it only remains to give some account 
of the last, as represented in the International Exhibition, 

There doubtless was a time, some 1,000 years ago, when China 
had much to teach us—in the manufacture of porcelain —of silk, 
embroidery, paper, lac, and.ivory carvings, &c., and in many of the 
other arts which minister to civilised life; but we have long 
since surpassed our teachers, even in their most special producticns. 
It would seem, too, that while we have been advancing in the 
arts and manufactures, the Chinese have long been retrograding, 
for several of the most interesting arts have been lost in the con- 
fusion attending the various revolutions and intestine broils to 
which that country has from time immemorial been subjected. 
The finer kinds of Chinese porcelain ware are now only preserved 
in the cabinets of the curious, The Chinese themselves assert 
that the sculptors, painters, and manufacturers of porcelain of 
the period corresponding to about the fifth and sixth centuries of | 
our era were far superior to those of the presentday, They have 
Wardour-street curiosity shops in China, in which the curious 
visitors will often stumble upon works of real excellence. So 
highly prized are these productions of a former age—-the kou-toung 
or virtu of the Chinese —that wealthy Chinamen are wont to ex- , 
pend large sums in collecting antique works of art, the mode of 
producing which is now altogether lost. Since the invasion of 
the Mantchoo Tartars, the Chinese people appear to have been 
quite indifferent to the political, the intellectual, and artistical 
ituation of the country, and to be altogether absorbed in material 
and sensual enjoyment. 

The Abbe Huc, than whom few Europeans have had a better 
opportunity of studying the present condition of the country, thus 
expresses his experience of it :—‘ Every man of genius capable of 
giving a salutary impulse to art and industry is paralysed by the 
thought that his efforts will remain entirely unknown, and are, 
indeed, of the two more likely to bring him punishmentthan reward 
from the Government. It was not thus formerly ; and the means 
now used in Europe which contributes so powerfully to develope 

. all industrial capacities and talent were once in use in the Chinese 
empire. There were public exhibitions for the productions of the 
fine and useful arts ; all citizens were permitted to examine them, 
and the magistrates never failed to reward and praise those who 
distinguished themselves by their diligence and success.” In the 
accounts of the voyages made by the Arabs in China, in the ninth 
century of our era, there occurs the following curious passage :— 
“The Chinese,” says the Arab chronicler, “are of all God's 
creatures those who have most skill in the hand in all that con- 
cerns the arts of design and fabrication, and for every kind of 
work. In China when a man has made anything that probably 
nobody else would be able to make he curries it to the governor, 
demanding a recompense for the progress he has made in the art. 
The governor immediately orders the article to be placed at the 
door of his palace, and keeps it there fora year. If in the course 
of that time no one finds any fault in it he rewards the artist, and 
keeps him in his service; but if any real defect be pointed out in 
the work it is sent back, and no reward is given to the maker.” 

The Chinese are such a peculiar people, and have exercised 
directly and indirectly such an influence on European civilisation, 
that, as in all human probability, they are destined to play an 
important part in the history of the future, a slight notice of their 
antecedents may help us to understand their idiosyncracies better 
than a mere catalogue of their contributions to the exhibition 
would enable us to do, without the light which such information 
supplies. Had the Chinese done nothing beyond introducing 
the civilising influence of tea, they would have been entitled to a 

conspicuous place in the world’s history ; but of late years they 
have begun to spread themselves over the world at such a rate, 
and our commercial relations with them have become so extensive 
and important, that anything which helps to give aa insight to 
their character becomes of consequence. 

An analysis of the Chinese language has shown that although 
in point of general distribution it is the language spoken by the 
largest number of the human race, yet no affinity can be traced 
with any other Asiatic tongue. The only one which presents the 
slightest trace of consanguinity is said to be the Turkish, in which 
a considerable number of words are found to be common to both 
languages. It is remarkable, too, that the early history of the 
Turkoman points to a cominon origin at some remote period, before 
the Scythian hordes, from which both races appear to be derived, 
emigrated from the same birth-place in Central Asia. The earliest 
reliable history of the Chinese by themselves, represents them as a 
small band of nomadic horsemen who first settled at the foot of 
the Tartar mountains. These, after a time, gave up their wan- 
dering habits and settled as husbandmen in the fertile plains of 
China. After a time, fresh irruptions of these hyperborean Scy- 
thians came down from the mountains and subdued the effeminate 
and unwarlike dwellers in the plain. The era of the earliest 
settlement is vaguely given as about 3,000 years before Christ. It 
is a singular fact in corroboration of this idea that the emblem of 
the dragon was common with the Chinese, the Tartars, and the 
early Turcoman, As indicating the original nomadic character of 
the Chinese, it has been remarked that the peculiar curved roof of 
the Chinese is nothing but an imitation of the roof of a tent. 


human skull, set in a curious pedestal of gold engraved work, If 
it be, as stated, true that the skull exhibited was that which held 
the thinking apparatus of Confucius, that remarkably large 
headed lawgiver must have been badly off for room in which to 
store his ideas, for the cranium is much below the average size. 

A carved wooden screen, said to have stood behind the Emperor's 
throne in the summer palace at Pekin, is rather a curious object. 
It is about ten feet high, and consists of an elaborately carved 
framework of blackwood, with the peculiar scroll work in relief, 
which, according to Chinese ideas, represents the waves of the sea. 
Sprawling through the waves of this sea, and grinning hideously, 
are some half dozen of the ugliest of Chinese dragons, all horns and 
claws, tongue, teeth and tail, carved in a light yellow wood, and 
cunningly joined to the blackwood sea. On the panels are some 
curious and very cleverly carved bas-reliefs representing the usual 
tea-chest pose-p/astique of Chinamen in quaint attitudes. 

The carpet which used to be spread in front of this screen, and 
on which the “Brother of the Moon” was enthroned when he 
drank samsé from the skull of Confucius, is now to be seen sus- 
pended from the gallery railings above. It is unquestionably a 
very superb affair, with a ground of dark satin, ornamented with 
flowers in pink and green. It will bear inspection, even after the 
eye has been roaming over the whole expanse of French and 
English patterns. Beside it is ar:other and smaller carpet from 
the summer palace. It is not so good in style as the other, having 
gaudy crimson ornaments of birds and flowers on a flaring yellow 
ground. Another souvenir of the Emperor is his jade-stone seal, 
used to stamp documents certifying literary proficiency. It is a 
square block of about three inches each way, with some curious 
hieroglyphics carved in relief ; some of the vermilion paint used 
in printing with it still adhere to the surface. There is also a 
large vase supported on pedestals of elephants’ heads in brass of a 
peculiarly massive and effective character. In marked contrast 
with the last-named article are two marvellous carved ivory vases 
by the celebrated Chinese workman, Hoaching. These vases may 
be taken as representing the finest and most delicate of Chinese 
carving. They are nearly three feet in height, and of an octagonal 
form. ‘The ivory, which was selected from a great variety of the 
best tusks to be found in Siam, is of extraordinary purity 
of colour, and the thin slabs which constitute the panels 
of the sides are carved in relief with figures representing 
Chinese classical stories. The labour and care bestowed on this 
work must have been immense, the minuteness and delicacy of 
the carving are perfectly astonishing. It is in this sort of work 
that the Chinese speciality in art manufactures is most con- 
spicuous, There is no breadth of design, but a tremendous 
display of labour and finikin minuieness of execution in the 
details. A carved ivory casket by the same artist, in the front 
case beside the Emperor's seal,'though not so laboured, is in better 
taste and larger in design. Some carved jade stone dishes, in 
which flowers and straggling twigs seem laid by accident on the 
side and falling over the brim, are examples of the same laborious 
treatment, but are, nevertheless, strikingly real and effective as 
works of art. The Chinese were doubtless the first pre-Ra- 
phaelites; when they paint a fish or a bird they are said to count 
the scales and feathers, and endeavour to give an exact portrait of 
each. There is an embroidered silk screen in a carved blackwood 
frame, which is really beautiful, not only from the rich colours 
used, but from the singular elegance of the forms of the birds 
portrayed. It isin this kind of ornithological studies that the 
Chinese come nearest to the Japanese artists. 

A very suggestive article is a huge yellow silk placard or pro- 
clamation of the rebel chief, Tien Wang, with his autograph 
beneath, resembling the series of bloody smears a person would 
make when wiping bloody fingers on the wall. A pair of satin 
and embroidered ladies shoes, or rather trotter-cases, look like 
nothing so much as a pair of small purses; for it is difficult to 
believe that human feet could ever by any possible contrivance 
be got into them. 

There is a great variety of papers made from bamboo, grass, and 
other materials, but no information concerning them was to be 
obtained. The only attendant at the stall was a representative of 
a city firm which imports Chinese goods, and he was profoundly 
ignorant of everything except the prices of a few articles for sale. 
We were under an impression that paper envelopes for letters was an 
European contrivance of recent introduction ; the Celestials, it seems 
however, were beforehand with us in this respect. They exhibit 
several samples of nicely finished envelopes open at the ends, but 
closed in the middle like half-finished paper bags. Some of these 
are lined with a finer sort of tissue paper, often rose-tinted, and 
really very handsome. Note papers and invitation cards with or- 
namental borders and headings printed in vermilion, and _per- 
fumed with musk, were the representations of elegant stationery 
in the “flowery land.” Of stationery there were some very 
suggestive specimens, showing that the Chinese intellect has 
begun to open to the realities of European science. One would 
hardly have expected to meet with the last edition of Sir John 
Herschell’s astronomy in the Chinese language; yet there it is, 
with beautiful steel engravings representing the phenomena 
attending the last eclipse of the sun, and mathematical and as- 
tronomical diagrams of the most recondite description. A model 
specimen of Chinese scaffolding is worth looking at both by ar- 
chitects and engineers. The Chinese have always been famous for 
their skill in this sort of structure, in which strength, lightness, 
and rigidity are combined in a way all but impossible to us, since 
we do not possess the material in sufficient quantity to make it 
available for such purposes. The lashings are made of split rattan, 
and are of great tenacity. 





When the great conqueror Kublai Khan made his first inroad on 
the plains of China, it is related that his soldiers pulled down the | 
walls of the houses, leaving the roof supported by the wooden | 

illars, to be used as tents for themselves and their horses! 

Like the Muscovite, the Chinaman, when scraped, is found to | 
be a Tartar, but a Tartar who has passed through the ordeal of a 
dense and crowded population, and an artificial, one-sided, and | 
pedantic social system for some thousands of years. There is | 
little of the ‘Tartar left in the Turk, who has become an effete 
mongrel. In the Exhibition, the Chinaman, Turk, and Muscovite 
are in such suggestive proximity thatone can hardly avoid making 
comparisons, and, unquestionably, there ‘s a common element in 
all three. 

This common characteristic is mainly to be traced in the 
laborious minuteness of the carved and engraved work, and in the 
patterns used in the more common woollen and cotton stuffs— 
which, like the common words of family and household life, are 
the most permanent and radical elements of a people's taste. The 
Chinaman and the Muscovite are the only Asiatic races which, 
like the Saxon, are destined to playa large part in the future 
career of civilisation, but, in both, the ugly animal lineaments of 
the Mongol show themselves, more or less, through the most 
delicate and retined of their art productions. 

_ The Chinese stall is not distinguished by many articles of much 
interest. The most remarkable features are those which the plunder 
of the Emperor’s summer palace at Pekin have supplied. Among 
these, perhaps the most conspicuous, and the one which attracts most 
attention, is a drinking cup, fashioned from the upper half of a 





Of Chinese machinery or implements there is, unfortunately, 
not a single specimen exhibited, although some of their contri- 
vances for the application of manual and animal labour are 
extremely simple and effective. Of labour-saving machinery, in 


| the modern acceptation of the word, they are, as might have been 


anticipated, quite destitute. The system, however, of the division 
of labour which, in point of economy, makes the nearest approach 
to the labour-saving machine, is well known, and extensively 
applied in several branches of Chinese industry, notably in the 
manufacture of the finest porcelain ware, where a single vase 
before it is finished has often to pass through the hands of no less 
than forty different workmen. 

One of the most remarkable traits in the Chinaman’s character 
incidental to “ the struggle for life” which takes place in a densely 
populated country, is the utilisation of what are called, with us, 
waste products. Everything edible and potable which the earth 
affords is consumed by the Chinaman, from birds’ nests to rats and 
puppies. Every material is turned to some useful purpose. In 
agriculture every foot of spare soil is made to produce something ; 
every scrap of manure scrupulously hoarded and returned to the 
soil. It is this circumstance which has given the Chinamen that 
sordid, grasping character for which he is notorious. He is par 
excellence the shopkeeper of the East, waiting for a customer with 
the patience and resignation of a spider watching for a fly, and 
continually casting upon his little sampan or arithmetical apparatus 
the profits of his business, and calculating the means of increasing 
his store. The first thing a child longs for is a cash, the first use 
of speech to articulate the names of coins. Even the plays of 
children in China are impregnated with the mercantile spirit. They 





amuse themselves with keeping shop, and opening little pawn- 
broking establishments! 

Knowing the rugged and fibrous nature of the material from 
which the Chinese race have been derived, their irrepressible 
fecundity in the teeth of the sternest Malthusian means of re- 
pression, their indomitable perseverance, industry, and thrift, it is 
impossible, now they have begun to exhibit their old nomadic in- 
stincts, to avoid the conclusion that at no very distant period they 
are likely to make animportant figure in tLe history of civilisation, 

Last week, in describing the rice glass in the Japanese 
collection, I gave the account of it which I received from the 
attendant at the stall. Since then I have, through the kind- 
ness of Messrs. Hewett and Co., of Fenchurch-street, obtained a 
sample of the article in question, and submitted it to an analysis 
which enables me to correct the previous statement and 
to add some further particulars. I stated in the previous article, 
that I suspected the rice glass to be a peculiar combination of silica 
with vegetable albumen. In order to put this idea to the test, I 
submitted the glass to the action of a small blowpipe, when it 
readily fused without the slightest indication of containing organic 
matter. The story, too, about its having been prepared by means 
of water is obviously false, since, had that been the case, it would 
at least have contained enough of the water of hydration to cause 
it to split and crumble under the flame of the blowpipe. My im- 
pression now decidedly is that the glass in question is simply a 
very fusible form of glass prepared in the ordinary way by igni- 
tion. In the warehouse of the Messrs. Hewett I saw a screen in 
which these glass rods were packed side by side in a frame so as to 
resemble a sheet of ribbed glass. I mentioned before that the 
Japanese are unacquainted with the art of making plate glass, and 
take this queer plan of forming a transparent sheet of glass by 
putting a great number of small rods close together. That it 
should have got the name of rice glass, and had appended to it the 
queer legend I have noticed, is not at all surprising, as everything 
out of the way which comes from China is set down as rice in a 
new form. There is a material much used by the Chinese for 
pictures and other purposes, called rice paper, which has as little 
to do with rice as the glass has. The paper is made from the bark 
of a plant called the Aschynomene paludosa, well knownt 
botanists. 

From China and Japan to the Tonian Islands seems rather an 
abrupt transition, but in the Exhibition it is the most natural 
thing in the world. When you have done admiring the egg-shell 
china and the skull goblet, you have only to turn round and find 
yourself in the Mediterranean, floating about from Corfu to Zante, 
Cephalonia, Ithica, and Paxo, among 


The Isles of Greece! the Isles of Greece! where burning Sappho loved and 


eine aoet the arts of war and peac2, where Delos rose and Phebus 
sprung. 

Ai! Ai—and find a greasy, ill-favoured Greek with a white hat 
who shows you round his stall. We have no time to land on these 
classical islands, so we will just sail round them, noting the more 
prominent features. There is Cephalonia, and the first object 
therein is a pair of sheep’s jaws. Turning to our cicerone we ask 
Mr. Pericles—Mr. Aristides—Mr. Ionides—guocunque nomine 
yaudet, What possible interest can be attached to a pair of bare 
sheep's grinders? “Ah! ha!” says he, “ that is the most curious- 
est thing; the sheeps of that island eats a peculiar grass or herbs, 
and their teethes gets covered with gild.” “What?” we ask. 
+ With goold ; look ‘ere ;” and he rubs the grinders with his fingers. 
As he does so the roots of the teeth first assume a yellowish tinge, 
and at last have all the appearance of burnished gold. “ Surely,” 
we remark, “that cannot be metallic ; it is only an accidental dis- 
colouration of the bone.” “No! no!” says Aristides, “it is real 
goold ; the chemists have tried it, and they find by test that it is 
real goold.” Should circumstances ever compel us to go to grass, 
then Cephalonia shall be the grazing ground of our choice—for 
more reasons than one. There tobacco of the most delicate aroma 
can be grown for fivepence a pound. Aristides, finding that I 
was taking notes, insists upon my accepting a sample. I did so, 
and on submitting it to the decision of some artist friends at our 
smoking club, it was declared, nem. con., to be “stunning.” Here 
capital Marsala can be had at a shilling per bottle. Should you 
feel inclined to start a cotton factory, a corn mill, or an oil press, 
and feel in want of a prime mover, you have only to locate your 
factory by the sea-shore, dig a trench communicating with the 
Mediterranean for a mill-race, and a hole in the ground for the 
tail-stream, and the thing is done. If you have any doubts about 
the feasibility of the plan, “ Look ’ere,” says Aristides, “ there is 
the model of such a mill now in actual operation.” “What 
becomes of the water that goes into the hole?” we ask. “ Ah! 
ha!” says the Greek, “ nobody know that, it go anderground 
somewhere.” ‘But surely there can be no such subterranean 
channel so close to the ser?” “Ah! ha! but there is though, 
and we sometimes throw barrels of blazing pitch into the chasm, 
and it go blazing and spluttering underground.” 

It does not appear that the other isles are so fortunate 
the articles exhibited are chiefly silk and gold embroidered 
work. There are several interesting specimens of ladies’ 
Burnouses, knitted from a thread derived from the fibres 
of the aloe. Currants, olives, and olive oil, corn cotton, &c., 
constitute the bulk of the display. Under a glass case of enor- 
mous dimensions are silver filigree work, not of the finest descrip- 
tion, tables of inlaid wood of an ordinary character, and a series of 
wax work figures the size of life dressed in the most picturesque 
costumes of the islands. ‘The costumes in question are exactly of 
the kind so frequently met with at a ball masque, and it has 
hitherto been our impression that they were worn nowhere else. 
Outside the case are some pictures representing scenes and cere- 
monies of the natives of the various islands. Among these stands 
conspicuously the “ Pyrrhic Dance,” which reminds us to ask the 
question— j 

Ye have the Pyrrhic dance as yet— 
Where is the Pyrrhic Phalanx gone? 
Of two such lessons why forget 
The nobler and the manlier one ? 

“What did we say? Phalanges? Oh! ah!” Mr. Aristides 
thinks there are some in Corfu, but they were not worth sending. 
An opinion in which we heartily coincide. 

From the Ionian Islands we turn to Peru—it is but a step —and 
find ourselves in the new world among products of quite another 
description. Here are curious samples of guano, ore lump quite 
full of a pure white crystallised ammoniacal salt, so rich that an 
agriculturist must be delighted with the prospect of obtaining so 
veluable a fertiliser. We pause before a trayful of the leaves of 
that wonderful narcotic plant the coca, the chewing of which 
enables the Indian miners to support the greatest fatigue almost 
without food. By this time we begin to feel the influence of a 
whole day’s sight-seeing, and feel by no means indisposed to try 
the effects of this wonderful restorative ; but as, like all stimulants 
of this class, it leaves us in greater lassitude than it found us, unless 
the dose be redoubled, the consideration that we may not have the 
means of repeating it warns us to forbear. There are some euri 
old silver ornaments dug up from the ruins of an ancient Ind 
city, some silver filigree work of a low order of design, and so 
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blankets made of cotton, and said to be of great antiquity, and 
little more worth notice. 

Uruguay and Venezuelaare next door to Peru. Venezuela shows 
somecarved totumas or carved calabashes of good design and labor- 
ious execution. One specimen, said to have been carved with an ordi- 
nary penknife, has obtained a medal. The most remarkable articles, 
however, are some very tasteful hammocks ornamented with parrots’ 
feathers. These were made by the Indians of the island of Mar- 
garita. To see a pretty dark-eyed Creole taking her siesta, slung 
between two trees in one of those really elegant couches, is said to 
be the finest sight imaginable. We have often wondered why 
these light network hammocks have never been introduced into 
England as ai fresco lounges in the summer heat. Crinoline, 
however, would we imagine prevent any English belle, from 
getting into such a contrivance. Uruguay has samples of jerked 
beef which deserve attention, from the iact that it can be supplied 
to shippers at the price of one penny per pound. ; 

We have now pretty well exhausted this savage section of the 


Exhibition. So we will next to “fresh fields and pastures new.” | 


It is time we gave some attention to the civilised world. 





MANUFACTURE OF STEEL AND BRASS WIRE 
CLOTH IN AMERICA. 


Some articles of dress come into very general use, and assume 
various phases, giving rise to new arts and manufactures. This has 
been the case with the “hooped skirt.” It was in fashion during a 
certain period of last century, then it disappeared for about a hundred 
years, and now it has come into general use agair. In its first phase 
it was stiffened with cords; in its second with cane hoops; in its 


third with thin strips of brass; and lastly with hoops of flattened | 


steel wire. Corded skirts were too heavy and flexible, cane hoops 
were too easily broken, and brass strips did not possess sufficient 
elasticity to evable a skirt to resume its rounded form after being 
submitted to considerable pressure. ‘The steel hoops which are now 
employed to stiffen skeleton skirts are lighter than cane or brass 
hoops, and they are so elastic and strong that they may be severely 
bent, and yet the skirt will spring back to its original shape. The 
manufacture of this wire forms a peculiar art of itself, which we will 


describe according to the operations which we have witnessed at | 


the steel, iron, copper, and brass wireworks, and wire cloth manu- 
factory of William Cabble, Esq., in Union-avenue, Eastern District 
of Brooklyn. 

The best steel for making this wire comes from England, in the 
form of coiled rods, of about jin. in thickness. The first operation 
to which it is submitted is heating it to about a bright red heat in a 


furnace, adapted for the purpose, by which it is softened. It is next | 


scoured with acid, to remove all oxide from its surface, after which 
it is coated with rye flour and dried in a special apparatus. It is 
now clean and soft, and fit for the drawing operation. This con- 
sists in reducing the steel rod to a much less diameter, and at the 
same time greatly extending its length. One end of the rod is first 
pointed on an anvil, and filed down to the size or number to which 
it is to be drawn on the “ gauge-plate.” It is next passed through a 
hole of the same size in a steel draw-plate, which is secured fast to 


the back of a table, and is then carried forward and fastened to a | 


conical reel, placed upon the top of a revolving vertical spindle on 
the table. As this reel revolves it winds the steel rod around it 
and pulls it through the hole in the steel draw-plate, reducing 
its size to the wire-gauge called No. 7. It takes no less 
than 15-horse power to draw the steel rod down to wire during 
this first reducing operation. The “ wire-gauge” means a 
certain size of wire, not measured by inches, which is known 
to the trade, and the common measure for the different numbers 
is a metal gauge-plate, with holes in it, called “ Stubbs’ 
gauge,” from au English maker of such plates. The operation of 
drawing the wire compresses the atoms of the metal very close 
together, rendering it hard and brittle. Before it can be drawn a 
second time it requires to be softened again in the annealing fur- 
nace, and afterwards cleaned in the same manner as it was prepared 
for the first drawing operatiou. It is next drawn through a smaller 
hole in a draw-plate, and reduced two sizes, to No. 9 wire, and then 
itis alternately reduced two sizes and annealed, until it becomes 
No. 19 wire in size, and has been extended in length from a few 
yards to no less than 2,000 yards. In the drawing operation it is 
wound from one reel upon another, passing through the draw-plate. 
After having been reduced to the requisite size it is flattened by 


drawing it from one reel and winding it upon another, and | 


passing it between a pair of pressure steel rollers. After 
this the flattened wire is next hardened and tempered—two opera- 
tions which are similar in their nature and object to the hardening 
and tempering of hand-saws and steel cutlery instruments. The 
flattened wire, being wound upon a reel, is placed at one end of a 
long furnace, through which passes a tube containing a molten 
composition of lead and tin, the temperature of which is uniform, 
The flattened steel wire is drawn through this tube, and as it passes 
out at the other side of the furnace at a low, red heat, it is drawn 
through a trough containing a composition of oil and other melted 
ingredients, and from thence it is wound upon a reel. By this 





treatment the wire is hardened, and it now requires to be tempered | 


to give it the desired elasticity or spring. A furnace, nearly similar 
to the one for hardening, is used for this purpose, only the wire is 
drawn from one reel upon another, through a clear blast flame. 
The take-up reel is placed some distance behind the furnace, and as 
the wire passes out a flame envelopes it for some distance after leaving 
the furnace. This flame is caused by the oil on the wire taking fire. 
Much practical experience is required to conduct the tempering opera- 
tion, as it is by the length of flame on the wire the operator judges of 
the heat to which the wire is subjected in the furnace in order to 
to secure the proper temper. The skirt wire which we examined in 
this establishment is peculiarly tough and elastic. After being 
tempered the wire on reels is taken to a large room, where there are 
two hundred braiding machines, attended by girls. Each reel is 
placed in a frame near the flo vw, and the wire passes straight up 
through the middle of the braiding machine, and is wound upon a 
top reel. In passing upward, a spool carr ; Similar in almost 
every respect to a cord-braiding machine, and carrying several 
spools of cotton yarn, cover the wire with cords. The spools are 
moved back and forth in grooves, by a series of small sun and 
planet wheels, underneath the roll-plate, and while they are thus 
moved they braid the yarn around the wire, and thus perfect it ready 
to be sent to the warehouse, and fit to be placed in skirts. No less than 
20,900 yards of flattened steet wire are made and covered daily in 





this manufactory, and several new machines are now being put up | 


to increase the quantity. 

We have thus described how crinoline steel wire is made and 
covered, and we will now describe how brass wire is manufactured 
and woven into wire cloth, for Fourdrinier paper machines. The 
composition of this wire is not exactly a pure brass composed of 
zinc and copper, but is rather a bronze alloy, made expressly for 
paper machines in this factory. The alloy for this wire is first cast 
in the form of a long, flat ingot, about 1Jin. thick, after which it is 
annealed, then rolled between a pair of pressure rollers, by which it 
is reduced to about gin. in thickness, and afterwards slit into several 
bars, with a pair of circular shears. It is next drawn through a 
gauge-plate, in the same manner exactly as steel wire, and is 
reduced three sizes each time. Before every draw ing it requires to 
be annealed, as brass, like steel, becomes ‘hard and brittle by the 
drawing operation. In annealing this wire it is placed in coils in 
the inside of round sheet iron pans, which are covered and placed 
ina furnace, where the wire is heated until it becomes soft and tough. 
lhe wire-drawer who attends the machine files down the end 
of the coil of wire until it can be passed through the proper 
hole in a steel draw-plate in the same manner as in drawing 
steel wire. The best draw-plates for the steel wire come from 
England; those for the brass wire from Germany. The drilling 


of the small holes for receiving and passing the wire through them 
is a difficult opera'ion, requiring much skill and experience. Each 
hole must be perfectly round, or good wire will not be made. The 
drills for making the holes are long and perfectly square, but taper- 
ing to a point, and some of them are very fine. A good wire drawer 
is capable of making his own drills and drilling his own plates. 
The size of brass wire for cloth is called No. 36, and is about the 
120th of an inch in thickness, and used in coils about 8,000 yards in 
length. After being annealed and drawn alternately, until it has 
become No. 36 wire, it is aunealed again, cleaned and wound like 
thread upon spools, for the weaving operation. The loom for this 
purpose is similar in form to a great old fashioned hand-loom, 
only it is made of iron, weighs about six tons, and is very 
strong. A warp of wire is put upon the back beam as in a cotton 
or carpet loom; it is then carried through a pair of heddles to the 
front beam. ‘The fine weft wire on a spool is secured in the shuttle 
and shot from one side to the other through the shed of the warp 
alternately, and the filling is beat up by a heavy sley, as in common 
hand loom weaving. ‘T'wo treddles are used as the cloth is woven 
plain, but two men are required to throw the shuttle, one from each 
side. "Wire cloth weaving is laborious work ; the cloth which we 
examined contained sixty picks to the inch, and was more regular 
in texture than most of the cotton cloth that is woven in power 
looms. Some of the wire cloth made in this manufactory is no less 
than 8ft. wide, but the pieces vary in size according to the size of the 
paper machines for which they are made. Thus, some pieces are 
62in. wide by 24ft. 10in. in length; others 32ft. long by 72in. in 
width ; others 84in. wide by 25ft. 1Uin. in length. Each piece, after 
it comes out of the loom, has a peculiar wire hem worked upon it 
by a girl, then it is united to a piece of the same size by a wire 
hinge, so as to form an endless web for revolving around rollers, 
and taking up the pulp in the paper machine. All the webs of wire 
cloth are also measured and stretched in an adjustable screw frame, 
and thus fitted for the paper machines. 

We have thus described the operations connected with the manu- 
| facture of brass wire cloth in this establishment. Pure copper wire 
| for the manufacture of electro-magnetic coils is also made here; 

also iron wire for all purposes—electric conductors, bird cages, and 
| bolting cloths, for millers. Iron wire can be drawn down from No. 18 
| to No. 40 without annealing. The latter numberis that which is em- 
| ployed for bolting cloths. The gauge of iron and brass wire is dif- 
ferent—No. 36 iron is equal in fineness to No. 38 brass wire. 


| several brothers, bred practically to the business, direct different 
departments. ‘The operations, therefore, are conducted with as 


drawing has been carried on since 1565, the year when the art was 
introduced into that country from Nuremburg in Germany. The 
old method of making wire prior to the discovery that metal rods 
could be elongated and reduced in size by drawing, was by 
| hammering the metal into thin sheets, then cutting it into strips, 
| and afterward swedging it on an anvil having a small semispherical 
| groove cut init. One wire-drawing machine can make as much 
wire in one hour as an old wire forger could make by hand in his 
lifetime.—Scientific American. 





EXPERIMENTAL TRIALS OF MARINE SCREWS. 
(From the Times.) 

Tue Shannon screw frigate, Captain Oliver J. Jones, has now 
completed her series of trials between the Admiralty and Mangin 
screws. The whole of the trials, seven in number, have been 
carried out under the supervision of Captain H. Broadhead, com- 
manding the steam reserve at Portsmouth, Mr. Murdoch, Inspector 
of Machinery Afloat, and Mr. Miller, Assistant-engineer of her 
Majesty’s Dockyard at Portsmouth, having superintended the work- 
ing of the machinery. In all the details connected with the trials 
care has been taken that each should take place under as nearly 
similar circumstances as possible to the other, consequently the 
powers of the propellers have been tested as fairly and as evenly as 
possible, in the sheltered position of the trial ground in Stokes Bay. 
The Mangin (French) screw has been looked upon with much 
favour of late, owing to the small aperture it requires for the well 
| in the ship’s stern as a “lifting” screw, and also from the very 

favourable reports which have been received in this country respect- 

ing its powers of propulsion in the ships to which it has been fitted 
in the French Imperial navy. At the same time it has not been 
| without the usual quota of detractors, who have declared that the 
| 





French ships fitted with it in the Baltic expedition showed no indica- 
tions of possessing speed, and that a broken-bladed Mangin was no 
rarity in the French marine, this latter fault being ascribed to the 
peculiar position of the blades. As regards speed, a reference to the 
table below will show that the speed of the Shannon as given by the 
* Mangin ” was above the average of ordinary screws, but this trial, 
| on the other hand, was accompanied by so great an amount of vibra- 
| tion as must preclude the adoption of this screw for service in the 
| English navy, with its existing arrangement of blades. These, four 
in number, are set in parallel pairs in close proximity to each other, 
and the peculiar feature in their working, which tells so much 
against the screw, is that they lock the water between them and carry 
|} it round in a dise form in their revolutions, causing the vibration, 
| and also the terrific thrashing of the water to which allusion was 
made in our former report of its trial. In three of the sub- 


stead of being fixed on the boss in parallel pairs, as with the Mangin, 


| 
| much skill as in any similar establishment in England, where wire | 
| 
| 
| 
} 








Mr. Cabble is an experienced English wire manufacturer; and | 





they were set single at equidistant intervals on a Grifliths boss, and | 


were tested as screws of three, four, and six blades. The four- 

bladed trial took place on the 4th of May, and the result gave an 

increase of speed, with a less indicated horse power, over the 

Mangin, and an almost total absence of vibration. In the next 
| trial of these blades, six were fixed to the same boss, but, although 

the result was equally favourable as regarded vibration, there was a 
| loss with respect to speed of about a quarter knot. The trial of 
| three blades, which had been looked forward to with great interest, 
| as the closing trial of the series, is fully detailed in its place. It is 
| ne cessary perhaps to state that these blades, cast in the foundry of 
| Portsmouth yard, differed slightly in form from the original Mangin 
| blades, being twice the width of the latter, owing to their being 
jset singly instead of in parallel pairs, and tapering slightly 
fin their width from root and edge to their centre. They 
| still, however, retain all the peculiar features of the Mangin 
| Proper, and can be called by no other name. The Admiralty or 
common screw is too familiar to call for any particular remarks here. 
On its first trial it was tested with its leading corners cut, 
and on its second and third with both corners cut. Its first 
trial, of course, gave the best results, both as regards speed and vi- 
bration, but it was inferior to the Mangin in point of speed, and to 
| the four Mangin blades on the Griffiths boss both as regards speed 

and vibration. This trimming of the corners of the common screw 

is, however, merely an approach to the Grifliths form, and when the 
| area of the reduced screw requires the portions removed from the 
| edge of the blades to be added to their rout, then the Grifliths patent 
| compels the abandonment of the process. Three of the trials have 
| 
! 


Fer trials, blades were cast on the Mangin pattern, but, in- 
| 











been with blades cast on the Mangin pattern and fixed at equi- 
distant intervals in a Griffiths boss, the first of the three being with 
four blades, which was attended with excellent results both as to 
speed and vibration. The second was made with six blades, but 
the result, although equally favourable with the four-bladed trial 
as regarded vibration, gave a loss of speed. The last trial 
was with three blades, and the speed made by the ship 
contrasts very favourably with the other trials, but the ship exhi- 
bited a very large amount of lateral vibration, which wasthe more 
extraordinary, as with the four blades she exhibited very little 
movement of any kind. ‘The day was miserably wet; but there was 
little wind, with smooth water, so that the screw was tested under 
equally favourable circumstances with the others. The ship was 
about 2in, deeper in the water than on any former trial. The 
column of water raised in the well by the working of the screw was 
considerably less than with the Manginor with the four or six 











blades. Six runs were made at the measured mile, with the following 
results :—1, Time, 4 min. 40 sec. ; speed in knots, 12°857; revolutions 
of engines, 54. 2. Time, 5 min. 49 sec.; speed in knots, 1315; 
revolutions of engines, 56. 3. Time, 4 min. 38 sec ; speed in knots, 
12-950; revolutions of engines, 56. 4. Time, 6 min. 1 sec ; speed in 
knots, 9972 ; revolutions of engines, 56}. 5. Time, 4 min. 42 sec. ; 
speed in knots, 12-766 ; revolutions of engines, 56. 6. ‘Time, 5 min. 
56 sec.; speed in knots, 10-112; revolutions of engines, 56}. Mean 
speed of the whole, 11-485 knots. The first circle was made to star- 
board in 7 min. 7 sec., with the rudder over to an angle of 154 deg. 
The second was made to port in 7 min. 31 sec., with the rudder to an 
angle of 14} deg., the revolutions of the engines being 56 and 54}. 

The following tables will show the comparative results of each 
trial :— 
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trial. Diam. 
s Common, with leading) | ft. in, | ft. in, | ft. in, | ft, in 
1. May 16/1 cornerseut .. ..f) 181 253 3.6 1 Of 
( The ‘* Mangin,” hav-) : _ 
‘ - ing four blades set 18 0 25 0 8 0 | 
2. May 17 | in paallel pairs | 
P —_ 4Common, with both e ° ‘ 
. te OI 7 t 180 ML) SO | 1 O 
—" sFour Mangin blades ; ; 23 74 2 28 
4. May 31 (ona Griffiths boss.. ¢ 18 13 adil | 1 @ 
‘Common, with eed 
. ) corners cut, being 20 °. 2 0 
5. June 10 a repetition of a( 18 ¢ $11) < 1 Of 
i former trial ., “4 
( Six Mangin blades on 5 0° 7) 
5. June 16 |) aGriffiths boss .. } IZ) 23 1 0 
4 Three Mangin blades = ce i a 
7. July 3 )\¢ on a Griffiths boss 
: | ¢ 
2 72 
Fa) : 
No. and 15 | = S 
date of Description of screw. | B S 
trial. | \s = 2 
| \% “a 


, | 4 Common, with lead-) | ,o, 
1, May 16 | ing corners cut } 40 
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' 
l 
corners cut .. -Jj 
t 
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11°288 | 2 
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2. May 17 | 53 | 20 | 25 | 11°328 | 2082°72 
19°5 25 | 11°080 | 2093 92 


| 
: | 
. May 51 (Four Mangin blades . - ome ad . 
. ~s on a Griftiths boss 53 | 20 | 25 | 11°50 | 2020°86 
|}, Common, with both | 
5, June 10 \ corners cut, being 
’ a repetition of a 


| 57°70 |19°5 24 | 11°009 | 2081-68 
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6. June 16 | {Sh Bethe bows t | 49-00 | 20 | 25 112d | 194678 
(Three Mangin blades )} 
{ ona Griffiths boss 5 
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| 6 |2 2411485 | 
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The circles have been completed as follows :— 
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in degrees, 
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| wie 
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iy 9 124 Port 
1 ; v 7 14 Starboard 
™ | § 7 13} Port 
- = 7 154 Starboard 
, i « 7 13 Port 
3 ; 7 15} Starboard 
4 { 7 13 Port 
4 7 18 Starboard 
7 f a tie ' Port 
5 7} “ } Not taken, + Starboard 
: { 7 14 Port 
2 } Q 7 57 18 Starboard 
a { is 15} Port 
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144 Starboard 


The Shannon's trials with the common screw in 1856 gave the 
following results in the speed of the ship and indicated horse power 
of the engines :— 


| : * , ee ra 
Speed of ship in 


Indicated horse 


Date of trial | knots, power. 
November llth .. .. «. 10°4923 19507 
= ae ae 11216 1930°9 
December 2nd os ee we 11708 21140 
a 3rd oo 00 8 11499 21240 


oe WGth 2. we we | 11 6s8 2216°3 


In point of speed, therefore, these trials stood in the following 
order :— Dec. 2, Dec. 16, Dec. 3, Nov. 18, and Nov. 11, In point of 
economy, reckoning the horse power per knot, as given by the indi- 
cated power, they, however, stand as follows:—Nov. 18, Dee. 2, 
Dec. 3, Nov. 11, and Dec. 16. With the exception of the trials 
carried out under the personal superintendence of Mr. Lloyd, the 
present engineer-in-chief to the Admiralty, with the Archimedes in 
1840, and subseyuently with the Rattler in 1843-4-5, there has, 
however, been no series of trials equal in importance to those cons 
cluded by the Shannon, and the value of which will be still further 
enhanced by the supplementary ‘trials by the same vessel ordered 
by the Admiralty with the Gritliths screw, with two, three, and four 
blades respectively. Still it must be admitted that all these fair 
weather aud smooth water trials of serew propellers appear to give 
but a very inadequate estimate of the value of the screw as a propeller 
for sea-going ships, the only result attainable by them being a com- 
parison of speed in smooth water, and a certain means of ascertaining 
an exact knowledge of the vibratory motion. As regards speed there 
does not appear to be a great difference between the best and worst 
known form of propellers, in the majority of cases not more than half 
a knot an hour, and this slight difference is often due to the condi- 
tions of water and wind rather than to any real superiority of one 
propeller over the other. The most valuable description of screw 
trials are such as were carried ou: by the Warrior and Defence, both 
of which vessels went out to sea in search of storms and heavy 
weather, and in the case of the Warrior accompanied by a tried 
vessel—the Revenge, flagship of the Commander-in-Chief of the 
Channel fleet, and one of the finestand fastest of our improved screw 
wooden liners. Both the Warrior and Defence carry an improved 
Griffiths screw, the peculiarity of which consists in the points of the 
blades inclining forwards of the ship. The Revenge is fitted with 
the common or Admiralty screw, with the leading corners cut. In 
the trials between the Warrior and Revenge at sea, under sail alone, 
the Revenge beat the Warrior from two to three knots per hour, but 
under both steam and sail, and in a weavy sea, the Warrior could 
beat the Revenge from four to five knots per hour. When the 
Defence afterwards tried the Revenge, the latter beat the former in 
smooth water about as much as is due to her (Revenge’s) extra power 
and reduced tonnage—the Revenge having $00-horse power to 3,322 
tons, while the Defence has 600-horse power to 3,688 tons; but when 
both ships were tried head to wind, in a heavy sea, the Defence held 
her own, and the Revenge could not gain a yard upon her. It is 
stated that in the trials of both Warrior and Defence no back-lash 
could be observed in the screw shaft, nor was the speed 
of the engines unduly increased as is the case with the common 
screw, results which Mr. Ghiffiths attributes to the action of 
his improved screw blades. The manner in which both the Warrior 
and Defence were tested under steam at sea is clearly the best wa: 
of ascertaining the true qualities of a propeller, and the Admiralty 
will be doing the public, as well as themselves, great service in 
thoroughly testing the merits of the different propellers in every 
position required for sea-going ships. Yet, as we said before, the 
Shannon’s trials, taking them at their true value as smooth water 
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comparative trials, rank next in importance to those referred to as 
having been carried out by Mr. Pioyd, who may justly lay claim 
to the credit of having most materially aided in the introduction of 
the screw into the British Navy. The further prosecution of the 
trials with a Griffiths screw of two, three, and four blades has been 
postponed for the present, in consequence of the sailing of the 
Shannon for the Mediterranean. As her cruise is, however, 
intended to be only a short one, it is most probable that she will yet 
complete her experimental trials as was originally arranged. 
The area and weight of each screw was as follows :— 


No, of Weight. 
trial. Area in feet. Tons. cwt. qrs. Ib. 
Of lblade .. .. «- 405) 8 7 3 24 
Of the 2 blades .. «. SLO§°? °° - 
9 § Of1 blade ce oe 19% 7 73°40 
* \Oftthe4 blades .. .. 7805" ** 
, §Of1 blade oo oe ft 4 3 
3 ofthe 2 blades .. .. G8Of" °° 7m tT @ 
yOflblade .. .. 225 | = 
4 1 Of the 4 blades se5°" °° lh 5 3 21 


- gOflblade .. .. 
%  2Of the 2 blades .. 





(Of 1 blade F ° 

© Of the 6 blades nb 8 3% 
Oflblade .. or 

7 {of the 3 blades oo 10 6 2 





ROBERTS’ HYDRAULIC ENGINES. 


Tuts invention, by Isaac Roberts, of Liverpool, relates to that 
class of retary engines and meters where the cylinder is stationary, 
and the piston, main shaft, and radial wings or arms rotate, the said 
wings or arms receiving the direct pressure of the water. 

Fig. 1 isan end elevation of the improved hydraulic engine; Fig. 2 
is a plan section of Fig. 1 at A, B; and Fig. 3 is a transverse sec- 
tion about the centre of the same engine; @ represents the sole plate 
or framing; 4, the cylinder; b', the ends or covers of the cylinder; 
c, the ports, either of which may be used as inlet or outlet by move- 
ment of the valve d attached to the rode, which will be provided 
with a lever or other suitable handle; the said valve d serves also 
for shutting off the supply ; /, the supply entrance ; g, the discharge 
port; A, the piston, the boss dof which is secured by keys j to the 
main shaft 4, 'hestandard parts of the frame which would usually 
be employed (but which are not indispensable) for carrying or bear- 
ing the main shaft, are not shown, the stufling gland bearings /', 
fitted in the ends of the cylinder, being made to serve the same pur- 
pose; /, the wings or arms for receiving the pressure of the fluid. 
In the drawings, four of these wings are shown, but any convenient 
number not less than two may be used; m, the stationary eccentric- 
shaped cam, for guiding the wings or arms, secured by screws n to 
the cylinder cover 6'; 0,the guiding pieces for carrying the wings 
or arms over the abutment p between the ports. These guiding 
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pieces are plates of metal let into or otherwise fastened to the 
cylinder and to the abutment p, and when fitted in position are in 
the form of a crescent; two of them will be sufficient for engines of 
an ordinary size, but any required number may be used. The 
wings or arms 7 move in slots or longitudinal openings in the 
piston &; and one of the edges of each of the said wings or arms 
presses against the inner circumference of the cylinder 6, and 
on the crescent-shaped fitting pieces 0, and the opposite edges 


of each press against the ecceniric-shaped cam m. ‘The 
contact of these surfaces is made tight and uniform, and 
friction is reduced by bearing pieces gq at both edges, at 


the back of which is placed springs r of india-rubber or other 
material, or they may be made of metal. Similar bearing pieces and 
springs, shown by dotted lines s, are used to keep the ends of the 
wings or arms close up to the ends of the cylinder. ‘To prevent the 
fluid from entering into the space ¢, between the piston A and 
cam m, and to reduce the friction to a minimum, there are friction 
pieces win the piston /, at the back of which friction pieces are also 
Inserted springs of a similar nature to those above named. 

The mechanism for giving motion to the apparatus for r gistering 
the quantity of water passed through this engine may be con- 
veniently fitted on the shafts at any of the points markee zz. It 
may consist of a tappet fastened to the shaft, which tappet at every 
revolution shall move a ratchet or other wheel; or it may consist of 
a worm or screw, secured to or formed in such shaft gearing with a 
wheel. In both of these, or in any other arrangement, the ordinary 
system of multiplying by wheels and pinions could be used with 
suitable indices, 


Frencu Locomorives,—( From our Correspondent.) —New specimens 
of locomotives have just beer brought ont by two distinguished 
engineers attached to the Northern of France Railway Company— 
MM. Jules Petiet and Nozo, The first of these new description’ of 
engines has four cylinders and two pairs of independent driving 
wheels; engines of this class are intended for high speed, and the 
company is about to construct eight of them. The second new 
“type” is a locomotive for sharp curves with four pairs of coupled 
wheels, and twenty of them areabout to be built. The third “ ty pe” 
is a goods engine with four cylinders and six pairs of coupled wheels 
divided into independent groups corresponding to each couple of 
cylinders ; ten engines of this kind are now in the company’s work- 
shops. The total weight of the new class of express engines 
will not exceed 48 tons; that of the immensely powerful goods 
engines 56 tons. The passenger engines will have altogether ten 
wheels, three pair of small diameter acting as intermediate supports. 














WINANS’ MOUNTING 


Tue first and principal objects 
of these improvements, by William 
L. Winans, of Baltimore, U.S., and 
St. Petersburg, are to do away 
with the necessity for port-holes 
or embrasures in the sides of ves- 
sels of war and floating batteries 
through which to fire cannon, and 
more perfectly to protect the men, 
cannon, and other contents, as well 
as the interior parts of vessels of 
war and floating batteries than is 
practicable by any system yet em- 
ployed or before known. 

These objects are attained by 
raising the cannon from a place of 
security below the upper deck or 
from behind the bulwarks of a 
vessel of war or floating battery, 
just before firing it, to such a height 
as may be necessary in order to 
give it the proper direction, and to 
clear the decks and waterways or 
bulwarks of the vessel or floating 
battery, and so soon as it shall be 
discharged by lowering it to its 
place of security below deck or 
behind bulwarks, as the case may 
be, to be reloaded and prepared for 
re-firing. 

The illustration represents the 
machinery or apparatus for one 
mode of mounting and manceuvr- 
ing cannon, and for opening and 
closing the cannon hatchways ac- 
cording to improvement. Fig. 1 
represents a combined side view 
and longitudinal section of the 
apparatus in connection with sec- 
tions of part of one side and por- 
tions of the decks of a vessel of 
war. 

A is a movable platform for 
carrying the chassis, the cannon 
carriage, and the caunon, and to 
which the chassis is secured by the 
pivot or pintle a; B, a cylinder, 
into which steam is admitted for 
raising the platform Aj; C, a 
plunger attached to the bottom of 
the platform A, and extending 
down into the steam cylinder b, 
a steamtight joint being formed 
between it and the upper por- 
ticn of the steam cylinder by 
means of packing within the space 4; D, hollow columns or 
cylinders for containing water or other fluid, for the purpose of | 
forming a support for the platform A; EK, plungers attached to the | 
platform A, and extending down into the hollow columns or'| 
cylinders D, water-tight joints being formed between these plungers 
and the cylinders, into which they respectively enter by means of | 
packing within the space c. The lower end of each of these | 
plungers is made concave, for the purpose of containing air to act as | 
a cushion or spring, for the purpose of relieving the apparatus as 
well as the ship in some degree from the effects of the severe vertical 
concussions produced by firing the cannon at an elevation above the 
horizontal line. F, pipes for the purpose of conveying water or 
other fluid to and from the cylinders D; G, tanks for containing 
water or other fluid for filling the cylinders D ; H, the chassis upon 
which the cannon carriage is placed, which is so made and arranged 
as that it may be adjusted by means of the blocks or wedges, shown 
and marked d, so as to give it any desired inclination, and by means 
of the tangent screw ¢ and its appendages, so as to train or turn the 
cannon horizontally with facility and precision. By changing the 
position of the blocks or wedges d from where they are shown| 
on the drawing to the point jf the inclination of the chassis‘ 
may be reversed, so as to adapt it in this respect to the, 
cannon when its direction may require to be reversed. I, the 
cannon carriage, which is represented as being made to part! 
at the line g,, so that the upper portion of it may be swivelled or| 
turned upon the pintle i when it may be necessary to reverse the | 
direction of the cannon, which may be done by this means when | 
the canuon is raised, so as to be above the upper deck, but when in| 
action, the two portions of the carriage will be firmly secured to} 
each other by bolts. The lower portion of the carriage is provided | 
with wheels, which are brought into and thrown out of action as| 
required by means of eccentric bearings, a well-known expedient 
for the purpose; and to provide a means of resisting the| 
effects of recoil when the vessel may be rolling or pitching so| 
much as to render the inclination of the chassis an unsafe reliance | 
for the purpose, spring compressers for increasing the friction between 
the carriage and the chassis are provided. These are represented at | 
the points 4, and are brought into action by eccentrics on the shaft /, 
and straps from these eccentrics which take hold of and draw the 
clamps m up against the projecting lips of the guides n, attached to! 
the chassis. K, the cannon; L, sliding doors or covers of iron or 
other suitable materials for closing the cannon hatchways; M, sub- 
stantial bulkheads, intended to act as deck stanchions, guides, and | 
lateral as well as longitudinal supports for the platform A; N, 
stanchions for supporting the lower decks ; 0, guides attached to the | 
carriage I, for guiding it in a proper direction, and preventing its| 
being lifted from the chassis by any violent movement; p, a wheel 
or pulley, the axle of which is secured in one of the bulkheads M, | 
for conveying motion to the chains or ropes V, for opening and| 
closing the doors or coverings to the cannon hatchways; 4, arm, ! 
with pin in its outer end attached to the pulley p, for communicating 
motion to said pulley ; r, connecting rod or link for connecting the 
armqtothe pinS; 8, pin attached to one of the guide pro- 
jections of platform A, for carrying the connecting rod r, 
through which motion given to the arm q; ¢, springs 
for the purpose of checking or stopping the platform A without 
severe shock when it is raised and lowered to its extreme limits. 
The upper springs are made adjustable, so that the extent of extreme 
lift may be varied. wu, pulleys for carrying the chains or ropes for 
opening and closing the doors L; V, chains or ropes for opening 
and closing the doors L; X, cock for admitting steam to 
the steam cylinder; and y, cock for admitting steam from steam 
cylinder. ‘These two cocks X and y are opened and closed by means 
of the handles # and &! respectively. 2, valve for admitting water 
or other fluid to the hollow column or cylinder D, of which there is | 
a corresponding one for the like purpose in connection with the other | 
hollow column or cylinder D. These valves are opened and closed as 
the platform A begins toascend or des send by means of friction oradhe- 
sion between the packing, within the boxes a! and the rods b', which is 
made adequate to the purpose by compression, and the extent to 
which these valves may be moved is determined by proper per- 
manent stops above and below the levers e!. These valves after 
being opened remain open until the movable platform recedes or 
falls back from its extreme height of lift the small space sufficient to 
close them. d', valve, of which there is one for each for discharging 
the water or other fluid from the cylinder D; e', levers for opening 
and closing the valves d'; /', treddle by which force is communi- 
cated to the levers e!, for opening thé valves d'; g', a spring to 
counteract the weight of the levers e', and to aid the weight of the} 
valves d' and their rods in closing the same when the force for open- 
ng these valves is removed trom the treddle /'; /', a chock 
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AND MANGUVRING CANNON FOR SHIPS. 


securely fastened to the chassis to stop the carriage at the proper 
point when it is moved back from the position to which it is driven 
by the recoil of the cannon. ‘To avoid confusion no means are 
shown to limit the extent to which the carriage may be thrown back 
by recoil, as the usual and well known appliances may be adopted, 
and will be ample for the purpose. 
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BIRD’S CRANK AXLE. 


Tuts invention, by Joseph Bird, of Blidworth, Notts, consists in 
forging the axle between each pair of collars, where collars are used, 
and where collars are not used at each extremity of the axle of an 
oval form on the side where the wear will mainly be, and of a semi- 
circular form on the other half thereof; each collar has a recess 
forged or otherwise formed in it to receive the snugs which are cast 
on the ends, and which form part of a piece of iron or other metal 
which is shaped in such wise that when one of such castings is laid 
on the axles formed as above described, the said casting will form 
the axle round, the casting being secured to the axle by a screw 
passed through the snugs, and into the axle outside the collars where 
collars are used, whereby when the casting is worn nearly through 
by the pressure of the bearing upon it, it can be readily replaced by 
another casting. 





FIG .1t. 





FIG.3. 











Vig. 1 is a side view of an axle shaft, having the improvement 
applied to four of the axles A, A, A, A. Fig. 2 is a side vi2-w of 
one of such axles. Fig. 3 isa section of the same, and Figs. 4and 5 
are respectively side view and section of a piece A, attached to each 
axle by screws or rivets. According to the invention the axle is 
forged between each pair of collars (where collars are used, and 
where collars are not used, at each extremity of the axle), of an oval 
form, on the side where the wear will mainly be, as seen at B, Figs. 2 
and 3, and of a semicircular form on the other half thereof ; thus the 
axle is of an oval form on the side upon which the most wear is, andof a 
semicircular form on the side upon which the least wear is; each collar 

tas a recess forged or otherwise formed in it to receive snugs C, which 

are cast or forged on the ends and form part of a piece of iron or other 
metal A, which is shaped in such wise that when one of such castings 
or forgings is laid on the axle formed as above described, the said 
casting or forging will form the axle round. The piece is 
secured to the axle by a screw D passed through the snug and 
into the axle shaft outside the collars, where collars are used; in wide 
axles the piece is further secured by two or more screws E, which 
are passed through the axle and into the piece, whereby when the 
piece A is worn nearly through by the pressure of the bearing upon 
it, it can be readily replaced by another piece A, as the heads of the 
screws are in that part which has the least wear upon it. 











Foreign AND COLONIAL JoTTINGs.—Godard, the Emperor's aéronaut, 
has invented a new balloon, called the Gloire, to be used for military 
purposes, having 240ft. of circumference. He can fill the balloon by 
a new process in thirty minutes, without gas. The car is provided 
with an apparatus which will enable the aéronaut to ascend or 
descend at will, without employing ballast.—A bill for securing the 
payment of an annual subsidy towards the line of mail steamers 
to England has passed both houses of the Cape of Good Hope Legis- 
lature. 
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CANADIAN RAILWAY CARRIAGES. 


Tre Great Western Railway 
Company of Canada exhibit in 
the International Exhibition a 
model of a sleeping carriage, de- 
signed to afford travellers making 
long journeys the means of rest 
and repose, without being detained 
on the route for that purpose; and 
to provide which it is fitted with 
beds, like berths on board a 
steamer, and with other con- 
veniences necessary for the health 
and comfort of passengers. The 
carriage is divided into twelve 
compartments for beds, each of 
which will seat or sleep four per- 
sons, and is, therefore, calculated 
to carry forty-eight passengers. 
It has a dressing and washing- 
room and closet at each end, ap- 
propriated to the use of ladies 
and gentlemen respectively. Drink- 
ing water is also supplied. The 
beds may be placed in various po- 
sitions at the pleasure of the pas- 
senger: these positions are shown 
in the model, either two together 
or one over the other. The car- 
riage is well lighted at night and 
heated in winter by two wood- 
burning stoves placed at opposite 
corners, With apparatus for ad- 
mitting fresh external air directed 
on to: the stove, and then forced 
down the centre of the carriage, 
the vitiated air being ejected by 
exhanst valves placed over each 
berth : this method of ventilating 
ears (introduced by the builder) 
has been found perfe etly to ob- 
viate draughts and currents of 
air, and to preserve a steady and 
healthy temperature. The | 
are provided with clothes and 
coverings suitable to the season, 
all of which are kept thoroughly 
clean. <A servant travels with the 
carriage, Whose duty it is to at- 
tend to the carriage and its p 
sengers. During the day the single 
beds are fixed to the roof of the 
carriage, and the centre portious 
of the lower “double beds ” form 
the backs of seats: the bed-clothes 
are packed into the closet adjoin- 
ing the gentlemen's washroom, 
and the pillows are put into the 
chests under the seats. The 
method of vertical paneling for 
tle outside of passengers’ carriages 
has also been recently adopted by 
the builder (from the general prac- 
tice on the American railways), 
which obviates the liability of rain water getting into the joints 
and framing, causing premature decay of the part of the cars and 
carriages. by this method no lodgment of water can take place, 
every part of the carriage being so coustructed as to allow the water 
to run off quickly, and thereby preserve the framing. In a country 
like Canada, exposed to sudden and severe changes of climate, this 
system of paneling cars has been found of the utmost service. The 
carriage runs upon two trucks, or “ bogie frames,” of three pairs of 
wheels each. ‘The trucks are upon the compensating double lateral 
motion principle. The object sought is to divide the oscillatory 
motion over rough roads, and reduce the motion of the body of the 
carriage toa minimum. ‘This, the builder thinks, will be entirely 
accomplished, as the travel of this form of truck will be found ex- 
ceedingly easy. The total cost of this carriage in Canada is about 
£700; but it must be remembered that wages, as well as all the furnish- 
ings and materials (with the exception of timber), are at least 20 per 
cent. higher in Canada than in England. The extreme length of | 
the carriage outside is G0ft., and the width 10ft. Gin. ; the gauge of | 
the railway for which it is constructed is 5ft. Gin., being the Cana- | 
dian gauge; the form and general shape are as usually adopted in 
American passenger cars. ‘The “ brake” is applied from the plat- 
form at each end. There is a cord running inside the roof, com- 
municating with the engine-driver; and any number of such car- 
riages may be attached to a train. Passengers are able to pass on 
the platform from one carriage to another. 































JOBLING’S MINING ENGINES. 

Tue great difficulty to be overcome in applying the locomotive 
engine to the purpose of traction or haulage in mines has been the 
getting rid of the exhaust steam and smoke, and the present inven- 
tion, by T. W. Jobling, of Point Pleasant, Northumberland, is 
designed to obviate this difficulty, firstly, by supplying both the fuel 
and the water to the locomotive engine ina heated state ; and, secondly, 
by the condensation of the exhaust steam and products of com- 
bustion. The coke or other fuel, before being supplied to the fire- 
box of the locomotive engine, is heated in a stationary furnace 
adapted for that purpose, and the water previously to being fed into 
the boiler of the locomotive engine is heated in a separate stationary 
boiler, either connected with the furnace above named or not, as 














may be pre ferred, and in such heated state it is supplied or fed into | 
the locomotive boiler. The exhaust steam and the heated air and | 
other gaseous products of combustion, instead of passing out of the 
chimney into the atmosphere in the usual way, are condensed by 
elng passed over a surface of cold water contained in a condensinz 

tank attached to the locomotive engine for that purpose, and thence | 
through a coiled or tortuous pipe placed in the tank (amongst the 
water) to the outside, the exhaust steam and hot air being conveyed 
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described, that is, for the condensation of the exhaust steam and 
aseous products of combustion when using such engines for the 
purpose of traction or haulage in mines. 

a, a, represents the condensing tank, which is connected to the 
blast pipe of the locomotive engine at b,b. The tank a, a, is filled 
with cold water to the level of the line ¢, c, the water being pre- 
vented from entering the blast pipe by means of a projecting flange 
d, d; e, e, is a coiled or tortuous pipe opening with a trumpet or bell 
mouth above the surface of the water in the tank, which, after pass- 
ing through the water and through the bottom of the tank to the 
outside, communicates with the atmosphere cither below or at the 
side of the carriage frame. 

It will hence be evident that the steam and the smoke and other 
gaseous products of combustion will be discharged from the blast 





rit 


pipe on to the surface of the water in the tank, and will have to pass | 


through the coiled or tortuous pipe e,¢, before escaping into the 
atmosphere, and by these means the steam and gases will be almost 
entirely condensed. As the water in the condensing tank becomes 


heated it may be withdrawn for the purpose of feeding the boiler of | 


the locomotive engine, and cold water be pumped into the tank by the 


engine to supply its place, and thus the condensing tank will also | 


serve the purpose of a feed-water heater. 


SAMUELSON’S HYDRAULIC PRESSES. 
Tuts invention, by Alexander Samuelson, of 28, Cornhill, relates 
to an arrangement of pumping apparatus for hydrostatic presses, 
whereby one double press may be worked by the aid of four pumps, 
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A is the cistern from which the pumps are supplied with oil or 
water ; B, B', represent respectively a large and small pump pluced 
near one end of the cistern; and ©, C'!, are the corresponding small 
and large pumps placed near the opposite end of the cistern. Mach 
pump is provided with a foot valve at b, 6', and the plungers or rany 
of each pair of pumps are both connected, as shown, to the same 
cross-head D and [D)'; FE, E', are double links, which connect the two 
cross-heads to the lever F’ on opposite sides of its working centre or 
fulcrum G, as will be clearly seen on referring to Vig. 1 of the 
drawings. The cross-heads are guided vertically by the guide 
rods H, H, working in the guides I, I’, carried by the pedestal 








supporting the lever. Motion is imparted to the lever PF from 
any prime mover by a link or connecting rod jointed to the end 4, or 
other convenient part thereof, by a ball and socket, or other 
suitable joint. The large and small pumps on opposite sides of the 
fulerum are connected by the pipes K and K', which con municate 
respectively with the single stops at L and L!, thus the pumps DB 
jand © are connected by the pipes K which meet at the stop L, 
whilst the pumps B' and C! are similarly connected by the pipes 
| K!, K!, meeting at the stop L'. The stops are opened and closed 
as required by the handles M, M', so as to bring the pumps into 
communication with the single presses or to shut the pumps and 
}open a communication from the presses to the cistern, a jrssae 
| being made leading thereto from each stop, which is so arranged 
| that when elevated the passage leading to the cistern from the press 
| is open, and when lowered this passage is closed, and the liquid from 
| the puwiap is made to pass round the spindle of the stop and enter 
the pipe N or N! leading to the press in connection therewith. 
0, O', are the ordinary safety valve levers in connection with the 
large pumps, as is well known in this description of machinery, 
and P, 1", are the levers of the safety valves belonging to the 
smaller pumps. These pumps are being applied to the vil presses 
made by Messrs. Samuelson and Co., of lull. 





Beraian Ratmway Puiant.- (From our Correspondent.) — The 
Belgian Compagnie Générale de Matériel de Chemins de Fer has 
just held its annual meeting. ‘The balance sheet presented was an 
unsatisfactory one, aloss of £181 being indicated on the year's ope- 
rations. The company has, however, obtained a contract for 
executing fortification works at Antwerp, and hopes to make a good 
profit out of them. What connection railway plant has with forti- 
tications it would be difficult at the same time to imagine. 
| A Navy ror Prussta.—The Prussian government has submitted 
| to the national legislature a scheme for establishing a Prussian navy. 
| According to the Government plan the whole J’rassian fleet is to 

consist of 4 iron-clad steam frigates, each armed with 22 guns, 
estimated to cost altogether £1150,000; 16 iron-clad gunboats, 
carrying 4 guns each, and estimated to cost £1,100,000; 6 wooden 
corvettes, of 28 guns each, £500,000; 6 flush-decked corvettes, 17 
guns each, £350,000; 8 iron paddle steamers, 2 guns each, £250,000 ; 
1 transport steamers, 4 guns each, £140,000; 2 large screw gun- 
boats, 3 guns each, £100,000; 15 smaller screw gunboats, two guns 
cach, £120,000; besides one sailiag ship of 28 guns, £18,000, 
designed as a training ship for the midshipmen; and two sailing 
ships of 10 guns, likewise costing £18,000, as training ships for 
boys. This is a complete list of the fleet which the Government 
proposes building, at a cost of £3,800,000. Of this £500,000 have 
already been spent in building the two frigates Arcona and Gazelle, 
four large steam gunboats, and fifteen small gunboats, besides the 
two corvettes Hertha and Vineta, which are only commenced. ‘T'o 
this must be added £2,800,000 for the formation of two naval 
| harbours, the one at Jahde, on the coast of the German Ocean, the 
other on the coast of the islanc of Rugen, in the Bultic. ‘The whole 
| estimates together amount to £6,100,000. Govermm: considers 
| 








seven years necessary for carrying out this scheme, but is completely 


silent in regard to the means to be taken for raisin;¢ theso large 





from the engine dial: Ue caine ll : . : 
1 the engine to the tank by means of a pipe or some other suit- | producing a regular action upon the rams of the presses operated | sums of money. The whole project has been handed over toa 
Special Marine Commission. The Government Commissioner has 
| declared that Government lms no intention to provide the money 
| by means of a loan, but ratler proposes to raise the money during 
i the seven following years bymeans of an increased tax on beer, 


able connection. 

-. a illustration represents, in longitudinal section, a view of a 
: “wagered wes constructed according to the invention, and intended 
0 attached to a locomotive engine for the purposes above 


upon, thereby gaining a considerable saving of time and labour in 
the process. 

_ The illustration represents a side elevation (partly in section) of 
improved arrangement of pumps and stops. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





MARINE ENGINES. 


§1r,—The leader which appeared in your impression of August 8th, 
relative to the application of some of the principles of locomotive 
engines to marine steam machinery, bears aclose correspondence 
with opinions that I have entertained for some time past, but 
hesitated in bringing before the public, being apprehensive that 
those opinions, necessitating as they would such innovations upon 
the present system, and such a complete revolution in the construc- 
tion and arrangement of marine engines, would most probably be 
received with much opposition and prejudice. 

It is a remarkable fact that so much skill should be displayed in 
the designing and construction of this class of machinery, and that 
the universally acknowledged merits of high-pressure steam, com- 
bined with an early cut-off, should be almost totally ignored, the 
result of which is that power cannot be obtained for marine pro- 
pulsion without excessive weight and cost. Can anything be more 
preposterous than the size of our marine engines compared with their 
indicated horse power? ‘The anomaly is evident when we look at the 
locomutive class of engines: these wonderful examples of steam ma- 
chinery we perceive to be the very type of li shtness, power, dura- 
bility, cheapness, compactness, and economy in working. I believe a 
first-class locomotive, with from 1,800 to 2,000 superficial feet of 
heating surface at, say, 541b. per foot, weighing, therefore, 
45 tons when running at 58 or 60 miles per hour, developes 
nearly 1,000 actual horse power; indeed, it is recorded that a 











Great Western Ruilway engine, running at 58 miles per 
hour, has registered 1,005-horse power, going under full 


steam and evaporating upwards of 340 cube feet, or 2,125 gallons 
of water per hour, The weight of the engine I have assumed being 
45 tons, its weight per indicated horse power would be scarcely 
101 lb. ; and its total cost being put down at £3,000, the cost per 
indicated norse power would be but £5. 

What are the statistical facts relative toa pair of first-class marine 
engines—say, the Warrior's? These are 1,260 nominal horse power 
and weigh probibly 11 ewt. per horse power, or about 687 tons; 
and when ordinarily working up to 4,900 indicated horse power, 
385 Ib. compared with LOL 1b. as above, so that marine steam power is 
nearly four times heavier than locomotive. With regard to cost the 
facts are still more surprising: the Warrior's engines were £6) per 
horse power nominal, or £75,000, which is equal to £18 14s. per 
indicated horse power when working up to 4,000, compared with £3 
asabove. It would be searcely credited that this price is positively 
equal to Is. per Ib., or £112 perton. We all know that the bulk of 
the weight consists of cast iron, which, at 18s. 8d. (a high price for 
castings), is but 2d. perlb. Planing and boring is worth 1d. per inch 
and 4d. only on large surfaces ; it is, therefore, very difficult to believe 
that Is. per Ib isa fair and not an excessive price. A pair of 
marine engines, notwithstanding that cast iron is the predominating 
metal, costs as much as a corresponding dead weight of highly- 
finished locomotive cranked axles; or, as a further comparison, the 
same total weight of pure copper when at the highest market price. 

These facts respecting cost are very remarkable, and the question of 
weight appears equally so, when we consider that heaviness is a desir- 
able quality in loco;motivesin order to insure their adhering to the rails 











and to prevent jumping ; it certainly constitutes a means of preserv- | 
ing steadiness when in rapid motion, and avoids the uncertainty and | 


danger inherent to lightness ; whereas the most essential requisite in 
marine engines is lightness, as high speed in a ship is incompatible 
with weight, or a deeply immersed midship section. Thus the 
special qualities required by the class of machinery now under con- 
sideration is totally opposed to what it actually possesses in practice. 

It is pretty clear that miivine engine builders have one grand 
object in view, viz., to make their engines of ponderous size, and 
thereby keep up the price of their work ; for it will be readily 
that if high pressure stezm were to come into vogue, the necessary 
amount of power would be developed by a very much smaller engine, 
which would, asa matter of course, be worthless. Low pressure and 
very little expansion—involving colossal work—are the auriferous 
veins out of Which the manufacturers realise enormous profits, and 
their conservatism in the matter precludes all hope of their taking an 
initiative part in effecting a change. 

We see from the above that it is very important to reduce the 
proportions of marine engines, since the consummation of that im- 
portant object would at once redace the cost in a corresponding 
degree, since engine work, tou for ton, is, practically speaking, of the 
same commercial value, It now remains simply to point out the 
means by which the problem is to be solved. 

Asbefore stated, the locomotive engine is the model to follow: the 
great evaporative power of tho boiler, itsextreme durability as well 
as comparative immunity from explosions, the facility for varying 
the expansion according to the work required to be performed, by 
means of the 1 rsing link, and the durability of the parts in 
motion, are a suficient justilication for the adoption of some of its 
elementary features for marine purposes. I do not go so far as to 
propose that a locomotive engine per se should be placed in a ship to 
drive a screw or paddle, but merely to advocate the adoption of its 
and in designing a marine engine | should—bearing 
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essential parts ; 


these considerations in view—make the following practical approxi- | 


mation. 

‘Two or more pairs of horizontal cylinders placed athwart ship 
over the kelsons, not exceeding in the most extreme cases 24in. 
diameter, making up the required power by number rather than 
rize, the result of which would be that I could run the pistons at a 
higher v ty, say T00ft. or 800ft. per minute, and, in the event of 
a derangement happening to any one cylinder, could uncouple the 
connecting rod and work theothers. The revolutions should be some- 
what equal to a locomotive, with 6ft. driving wheels when going at 
40 miles per hour, that is, from 150 to 180 per min.: this should be 
reduced to about 80 on the serew shaft, by means of either toothed 
or frictional gearing. The objections to gearing in vessels arises from 
the multiplication of speed, and would not exist where the gear is 
used for a diminution of speed; in the latter case it would work 
noiselessly and without tremor. 

In adopting the multitubular locomotive boiler surface conden- 
sation must be resorted to, as it would be impracticable to use sea 
water. In such a description of boiler the water must ei'her be quite 
fresh, or in a very low state of saturation with saline matter; a 
specilic ty of 1-050 should net be exceeded; by surface con- 
densation the fresh need not be comaminated with salt water, beyond 
a very all quantity required to compensate for the loss by 
leaks, &c., in the condensing apparatus. ‘The circulation of the re- 
frigerating water can be effected ether by a pump or an inlet and 
outlet in the vessel's side, below she line of flotation, and so situate 
as to cause & through current waen she is under weigh. Super- 
heating must be rejected, the odjections of burnt packing, highly 
heated engine room, Xe., being more weighty than its advantages, 
espegially when the boilers have plenty of heating surface, and do 
not consequently waste enough eat to cook the steam. The pres- 
sure of steam proposed is 110 lb. per square inch, or nearly 100 1b. 
effective pressure on the piston, supposing no air pump be used; for 
I think at such a pressure of steam the vacuum will not be of sufli- 
cient value to warrant the introduction of an air pump, and its 
appurtenances; the reason for forming that opinion being that the 
higher the pressure of steam tie less additional heat is necessary to 
augment that pressure. 
Hb. is 222 deg. and 236 deg. respectively, the difference being 
14 deg.; and the temperature of steam it 45 1b. and 50 Ib. is 294} deg. 
and 300 deg., the difference being only 74 deg., and so on, the in- 
creased pressure being attained by a gradually diminishing increase 
of temperature. 1, therefore, say tha, ut a pressure of 100 1b. an 
additional pressure equal to a vacuum brmed by the air pump could 
be so easily reached as to make tha apparatus of questionable 
utility. It is doubtful whether any artiicial draught for the furnaces 




















Thus the temperature of steam at 31b. and | 


would be needed, as the altitude from the boilers tothe head of the 
funnel would be so great compared to a railway engine as to almost 
compensate for the blast; moreover, in the case before us, it would 
be practicable to make the furnaces so much more spacious as to 
render forced combustion unnecessary. 

I need not further extend this brief outline of what I venture to 
affirm will be, sooner or later, found to be the best, lightest, and 
most economical form of marine engine; it will suffice to observe 
that steel of a mild quality should be adopted for the boilers and 
working parts. 

The reduction in the size of the engine and engine-room would 
admit of a far greater space for the stowage of coal, which is a 
matter of paramount importance, more particularly in the case of 
war vessels, for the system of plating ships’ sides reduces her coal- 
carrying powers so much that light compact engines will become 
almost indispensable; and I hope that as every day’s experience 
shows that steam is becoming the prime, and sails the mere 
auxiliary, motive power in the navy, that the considerations 
embodied in the foregoing remarks will receive their share of 
attention. JoHN Orme ANDREWS. 

September 1st, 1862. 





OUTSIDE CYLINDER LOCOMOTIVES. 


Sim,—The plan of using outside cylinders for locomotives is 
becoming rather the favourite in the present day, and would de- 
servedly become still more so were it not limagine that engineers 
fear the increased condensation that would be liable to take place 
from the absence of the borrowed heat of the smoke-box. I do not 
see, however, Why we should not bring the heat to the cylinders in- 
stead of bringing the cylinders to the heat,which I would propose to 
do in the following manuer :—Cover the entire of both cylinders and 
their steam chests with an air-tight casing, with a small holein each 
casing in the lowest convenient part of it. Each of these holes 
should be fitted with a lid easy of removal, and of being kept air- 
tight. 1 would then fit a tube to one of the boiler flues nearest each 
cylinder, and cause this tube to open into the air casing; this tube 
should also be capable of being taken off or on without trouble, for 
the same purpose that I would have the holes in the casing, viz., 
clearing away any cinders or dust that might get into them. I 
would then have another tube, rather larger than the first, fitted in 
the most distant part of the casing from the first tube. This tube I 
would cause to open into the part of the smoke-bon nearest the 
funnel. It will now be seen that when the engine is running that 
there will be a constant current of hot air passing round the cylinder 
The two boiler flues, devoted to this purpose, would be made of in- 
creased diameter, so as to give a greater amount of hotair. If you 
think the suggestion worth a place in your valuable journal you can 
insert it. nu. WwW. F 

Kilkenny, Sept. Ist, 1862. 


COMPENSATING CHRONOMETERS, 

Sir,—I beg to be allowed a little space in your columns for some 
remarks concerning a chronometer balance which [ am at present 
exhibiting at the International Exhibition. 

‘The theory of compensation has, ever since the common compen- 
sating balance was first applied to watches for nautical and general 
astronomical purposes, formed a subject of much consideration and 
inquiry by watchmakers and astronomers: both being fully aware 
of its present imperfections and the importance of a more correctly 
working contrivance. A great many very ingenious, and as many— 
perhaps more —curiously cumbersome and ineffective balances have 
been invented, much lauded, tried, and very soon afterwards quietly 
abandoned again; their common fault being a want of simplicity, 
the result of which was, that the mechanical faults of a construction 
which might be approximately correct in theory, outweighed the 
correcting action of the instrument. Of all balances which have 
come under my notice—and I think not many have escaped it—the 
one of Mr. Hartnup, of Liverpool, has always appeared to me the best 
adapted for its purposes, and consequently I have devoted much 
time, experiment, and study upon it, so that I may consider 
myself familiar with its beauties as well as its drawbacks. 
The principle of this balance consists, as your professional readers 
are aware, in the application of horizontal compensating pieces 
which throw the oblique rim into greater or lesser angles with the 
horizontal plane, and by that means respectively decrease and 
increase the ratio of the distance to which a common compound rim 
would approach and retire from the centre of the balance. The 
result of this ingenious arrangement is without doubt less retarda- 
tion in the rate of the chronometer, in the extremes of temperature— 
the great object in modern watch-making. But Mr. fartnup’s 
balance shares the faults of its competitors: it is difficult to make, 
and, worse than that, by reason of its construction, is very delicate 
and shaky even when well made; so that, for instance, 2 chrono- 
meter supplied with it, all other influences deducted, will have a 
very different rate if placed on the class to that which it has in its 
normal position. Then, it is an extremely difficult task to get all 
the work which it is capable of performing out of it, and requires a 
series of observations and alterations—* timing’~—every alteration 
of one part deranging the performance of the co-operative ports, 
which have then also to be readjusted, and so on almost ad infinitum. 
The shakiness of the Lalance, and its unsafe action, | only partially 
‘ame by abandoning at once the idea of making it of different 
» kept together by binding screws, and I have given up the 
idea of ever making it practically useful, that is, of applying it to 
chronometers, Which masters of merchant ships will use, and buy. 
Specimens of such balances, made out of one solid piece, Tam at 
present exhibiting in their rough state at the International Exhibi- 
tion (Zollverein, Class XV., No. 1,442). 

The improvement, now, which [ pri 
exhibit at present in two chronometers, 
ternational Exhibition, is free from these faults. It is firm, steady, 
and easy to make; in fact, its simplicity allows it to be added with- 
out much trouble to chronometers with the common balance. It 
consists in one or two independent horizontal compensating pieces, 
joined to the common balance into which it is fixed, either at the 
axis or at the end of the bars. These pieces do not interfere with 
the compensating action of the rim at mean temperature, the roads 
which the secondary or auxiliary compensating weights describe 
being then parallel to the axis of the balance, but curve inward in a 
progressive ratio as soon as the temperature rises above or falls below 
the limits within which we know that the rim alone is sufliciently 
correct. | have found by frequent tests and observations that, with 
little difficulty, the different weights and thicknesses of the compen- 
sating pieces may be so arranged thatthe resultant of the two curves 
or ratios will be the one which the ideal centre of gravity of the 
acting pieces of the balance has to describe for the purpose of meet- 
ing exactly, Withiu very large limits, the disturbing influences of 
temperature, 

Now, sir, to put an egg upon end and to discover America were, 
no doubt, very easy things—as some people seemed to apprehend 
at the time; but as Columbus happened to be the man who per- 
formed both feats first, I think what merit there rests in the perform- 
ance is due to Columbus, and that Columbus may obtain the benefit 
and glory of it. With all possible deference to the great man who 
traversed the ocean first without sextant and chronometer, I find my- 
self, on a much smaller scale, in a similar position—of which I have 
become aware only yesterday—when I received from a resident 
friend the “ Illustrated Catalogue of the International Exhibition,” 
and, with rather unpleasant surprise, found, under the enumeration 
of objects exhibited by Mr. Frodsham, under the appellation of 
“Double Compound Micrometric Equation Balance ” (ride page 73), 
a drawing of a balance so little different fromthe one I am exhibit- 
ing that I feel bound, in simple justice to myself, to protest against 
Mr. Frodsham’s calling that balance his balance. I can, of course, 
raise no objections if Mr. Frodsham comes forward with the balance 
as an invention of his own; I only wish to assert my priority ; and, 
as priority in such cases is decisive, the decision must be that the 


























ose to substitute for it, and 











8s. SOY and S11, at the In- | 





balance is mine and not Mr. Frodsham’s. It is, perhaps, immaterial 
to observe—but may, nevertheless, assist in elucidating the facts— 
that my son and partner, who was about the time of the opening of 
the Exhibition in England, showed Mr. Frodsham, as a member 
of the committee, my chronometer No. 309, directing his particu- 
lar attention to my new mode of compensation, and that 
Mr. Frodsham, who had exhibited no such balance at the time, and 
who, even at present, in the catalogue says that the “ double com- 
pound micrometric equation balance” is only still in course of 
manufacture, expressed himself very doubtingly about the utility of 
it, but asked leave to take the chronometer home with him for the 
purpose of testing it, which was readily granted, and to such an 
extent that Iam not certain whether it has been returned to the 
Exhibition by him, or is still in his possession, All these facts 
must be, without doubt, fresh in the memory of Mr. Frodsham him- 
self. Let me assure you, sir, that it is with no sort of envious 
feeling against Mr. Frodsham, nor excited by a morbid ambition, 
that I come before the public regarding this subject. I have neither 
registered nor patented my invention, nor intend doing so, and it is 
entirely at the service of the members of my profession who may 
deem it worthy of a trial and subsequent adoption; but what I 
claim, and what, without doubt, an impartial public, an English 
public, straightforward and free from small-minded and ungenerous 
one-sidedness will certainly not deny me, is to give the credit of an 
improvement to whom it is due. Fr. Trepe, 

Chronometer Maker to the Royal Observatory 

and to the King of Prussia. 


20, Jagerstrasse, Berlin, Aug. 26, 1862. 





LOCOMOTIVE SAND BOXES. 


Sin,—Your ready insertion of a few remarks of mine last week 
tempts me to trespass still further on your good nature. 

On looking over some of the fate numbers of ‘THe ENGINEER one 
must cordially agree with your remarks regarding the present sand- 
box and its usual “ make shift” appearance; like yourself, I think 
the delivery ought to be from the foot-plate, and the sand dry, in 
consequence, to say nothing of the value of a simultaneous bite to 
the drivers. 

But, in the majority of locomotives, a place seems to have been 
“ created” for this purpose, though not yet made available. 

In ordinary life, when we see two beings who were evidently 
“ designed” for each other, it always affords pleasure to bring about 
that consummation so devoutly to be wished, and unite the happy 
couple. Now the space between the steam dome and its outer 
casing seems to hold the above relation to the sand box, the genial 
warmth of the former having thus an object to which it can become 
devoted, while the latter (sand being a capital non-conductor) 
would afford in return that protection from the cold and wintry 
blast so eminently to be desired. 

I therefore beg, on their behalf, to “ pop the question,” and trust, 
for their sakes, | may be successful. Some of your practical readers 
may perhaps be in a position to perform the “ interesting cere- 
mony,” and let us know how the arrangement works. 

From there being about 2}in. to 3in. to spare between the inner 
and outer domes, and looked upon as an “ enclosed central drying 
space,” at present unutilised, I have every reason to think that 
« Barkiss is willing.” S. E. Pea 

September 2nd, 1862. 





THE BRAINS AND THE POCKET, 


Sm,—The manufacturing engineer of the present day depends 
mainly on two acquirements, branches of knowledge or species of 
experience. ‘These are mechanical skill and ability to enable him 
to produce an article presentable in the market, and mercantile 
cunning and education to enable him to treat well in contracting 
and effecting the sale of his produce. Now, these two qualifications 
are neither of them attainable without some trouble; each requires, 
first, a capable mind, and then education prolonged into experience. 
According to what is sown, so does a man expect to reap. Of the 
two seeds in the present case, the mechanical and the mercantile, it 
appears that the mechanical requires the greatest preparation, A 
science is surely more difficult to acquire than a mere habit of 
business; high mathematies are necessary to the would-be mechani- 
eal genius, and are harder to become eflicient in than simple 
arithmetic and book-keeping. A laborious apprenticeship to manual 
labour, nearly necessary to the mechanic, isa trial more severe than 
the same time spent in copying correspondence, comparing prices, 
and watching the position of a trade—the equivalent apprenticeship 
for the mercantile man. On the whole, I think it will be admitted 
that the man who perfects himself in mechanical science must spend 
more time, money, and mental exertion than he who only makes 
himself a merchant. This being the case, it appears to be right to 
expect the greater crop from the mechanical seed; nevertheless, 









supposing men of capital out of the question, how many 
with the mereantile knowledge only succeed by becoming 


financial managers, secretaries, confidential clerks, aud often partners 
in firms, while the men with mechanical and more perfectly 
prepared seed wear out a wretchedly unremunerative existence as 
draughtsmen; the superior openings in their line as practical 
managers, superintendents, &c., being filled by men of inferior 
education who have risen from the ranks? Why do we find as 
draughtsmen, or rather why do we find so badly paid, 
as draughtsmen, men of education, often excelling in their 
profession, men of spirit, and men who perform one of the most 
important duties of engineering establishments? Why do we find 
that these men (from whose brains emanate numerous useful inven- 
tions, to whose perseverance is due much of the modern perfection 
of arrangement in machinery, and to whose taste must be often 
attributed the beautiful symmetry of modern locomotives, the grace- 
ful outlines of our vessels, and the almost miraculously clever combi- 
nations evident in modern machinery) are positively often paid less 
than the machinists and operatives that produce in material the 
beautifully delineated designs and schemes of our unfortunate 
draughtsmen ? I think that the reasons of these men being in this 
condition are worth inquiring for, and I think that some of them 
may be set forth as, perhaps, a step to remedy. First, then, it ap- 
pears to be the case that our draughtsmen have to compete with a 
body of men who have in their occupation an object beyond that of 
the salary they receive; I mean the toreigners, especially Germans, 
who constitute a very large portion of the total number of drauglits- 
men employed; these men, by English associations, and an insight 
into the business of mechanical engineering as conducted in 
England, make themselves valuable in their own country when they 
choose tu return to it; hence the reason that, to secure admission to 
our establishments, they give their services at low rates, and thus 
bring about a low standard. It is not the intention to con- 
demn altogether the employment of foreigners, for if a man 
be clever, persevering, and faithful, he is a good servant, what- 
ever may be his country. 














Some time since there was a dearth 
of young Englishmen with sutlicient education and mechanica 
knowledge to supply the demand for draughtsmen, and the foreigners 
then inserted the thin end of the wedze; but now, with our 
numerous mechanics’ institutions, providing classes for mechanical 
and mathematical ins‘ruction, there are plenty of English lads 
trained for the purpose, and our employers should remember that 
charity begins at home, and give our lads a chance of earning the 
money which now goes into the hands of the foreigners. Another 
reason for our draughtsmen being poor is this:—'lhe work of all 
other artificers, if they are compelled to do it at reduced prices, 
becomes inferior, because less skill and less time are at once devoted 
to it. Not so the work of draughtsmen, which is mainly the work 





of the brain and not of the hands, and a leading characteristic of 
the brain is its tendency to produce perfect work or none at all. 
A man with brains, whether for a high sum or low, produces a 
scheme bearing evidence of the brains; a man with no brains pro- 
duces n» scheme at all, hence if a man be clever, although he be 
badly paid, his work answers the purpose, and, therefore, tle 
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Serr. 5, 1862. 


employer finds no cause for expending more upon such work. 
The bad payment of draughtsmen is accounted for by these and 
other facts, and bad payment, that is poverty, is one drawback to a 
draughtsman’s advance in life. 

Many men have, at some time or another, changed their profes- 
sion or occupation in life for one which has appeared more profit- 
able than that in which they started. With business learnt or 
experimented upon thoroughly in a few years this is easy; but 
when it takes a man till middle life before he can estimate the value 
of his knowledge, this change is not so easily effected, as, when life 
is half over, a second start and casting of the dice is a serious 
matter. Thus many men who have, as draughtsmen, persevered 
for a length of time ina direction not suited to their ability, find it 
safer still to persevere instead of to change, and hence again is a 
cause of the non-advance of draughtsmen. 

Again, it is a fact that to compete in the world a knowledge of the 
world and men is indispensable; the occupation of a draughtsman 
throws many obstacles in the way of obtaining this knowledge; a 
day spent over a drawing board allows a man to see little beyond the 
limits of his board ; conversation with fellow draughtsman offers but 
little variety; and even the occasional holiday is so naturally 
devoted to the restoration of physical strength from the depression 
produced by confinement and sedentary occupation that little is seen 
beyond the quiet country or invigorating sea, so eagerly sought; and 
nothing is learnt of how to fight the battle of life. Here, then, again 
is our draughtsman at a disadvantage. Some employers will admit 
and many draughtsman think, though they have not tried, that to 
escape the never ending routine and exclusion from the world, and 
in place thereof to see other establishments and other men than 
their own daily comrades, would give them a wider range of know- 
ledge and a bolder system of ideas, thus making them more valuable : 
but it has not yet become customary to do these things, so unelevating 
drudgery is still the lot of the draughtsman. Was it not my theory 
that the mechanical seed was the one of highest value, and should 
produce the most profitable crop? 1 fear that I have traced its 
growth through such troubles, and watched it under such disad- 
vantages, that 1 must allow the cheap mercantile seed to be still 
likely to yield most, although it may be in an inferior soil, and cares 
not how it is trained. Some day, perhaps, mechanical genius will 
prove its value; some day perhaps industry, education, and scientific 
experience wil] be fairly estimated, and that something may be done 
towards inciting the spirit that shall bring out this desirable end, I 
will ask you to allow me space for these observations, which may at 
least lead more influential minds than mine to think. E. L. 

















HATTERSLEY’S TYPE COMPOSING MACHINE. 
Sir,—If you think the 


following particulars and remarks may be 
interesting to your read 


I shall be obliged by their insertion. 

The keys of this ma , oT in number, are arranged somewhat 
like the ordinary compositors’ cases, but only oceupy a space of 
12hin. by Gin. The keys representing the types most used are 
within a circle of three or four inches, thereby lessening the dis- 
tance the hand has to move from key to key, as compared with the 
pianoforte arrangement. 

Lhe machine 1s provided with loose “ supply tables,” one for the 
upper and two for the lower case, one of which may be re-eharged 
with type while the one in the machine is being exhausted ; and as 
these “tables” can be removed and replaced at pleasure, there need, 
therefore, be no interruption to the process of composition. These 
tables, when fully charged, contain a quantity of type nearly equal 
to the capacity of two pairs of ordinary cases, yet the pair in the 
machine only vecupy a space of 124in. by 24in. 

A simple “composing stick” is adapted to the machine, which 
rests on an inclined plane in the same relative position to the eye and 
hand of the operator as the ordinary “stick” is held at case.” It is 
also adjustable to different measures. 

The principal distinguishing features of this machiae are that, 
instead of long lines being set up which afterwards require the 
further operations of portioning out into lines of the required 
gauge, reading, comparing with copy, correcti: and justifying 
before a proof can be taken, the types are, by one simple, direct, 
and instantaneous motion, played into the “stick,” where each line 
is * justified” or finished at once, before the next line is eammenced, 
the stick being in a convenient position for the purpose.and both 
hands being then at liberty. Thus it will be seen that at this 
machine the operation of composing is exactly similar to hand com- 
position, except that the types and spaces are played into the 
“stick” instead of being put in, and when the “machire stick” is 
full, the matter is “ lifted” into the galley in the usual wey. 

The very short distance (12in.) the types have to de 
the * supply tables” to the “composing stick” insures greater cer- 
tainty of their arriving in proper order and effecting good eompe- 
sition. There is no steam power, turning, or treades used in 
working this machine, all the parts being actuated slely by the 
pressure of the keys. ree 

Asa proof of the simplicity of the machine, and tle ease with 

which it may be manipulated, I may mention that types have 
been played correctly into the “stick” at a rate d 26,000 per 
hour. 
_ A lad of fifteen (previously totally unacquainted wth the print- 
ing trade), after a few weeks’ practice, lias * composed” justified,” 
and “ lifted” into the galley from 4,000 to 6,000 per hourcontinuously. 
According to the different kinds of labour employed and matter 
to be “composed,” a gain of 200 to 400 per cent. may be effected. 

The preparatory processes of “distributing” anil classing the 
type are done by boys by hand; as it is found, ifter many and 
repeated trials, that more economy is thus effected and with less 
trouble, than can be attained by machine “ distribution” of “ special 
nicked” type, which, to work even tolerably wal, requires the 
accuracy and cleauness of watchwork. Rowr Harrersey. 

6, Sidney-street, Chorlton-upon-Medlock, 

Manchester, Sept. 2, 1862. 
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THE RAILWAY BRIDGE AT MAYENCE. 

Sir,—In reference to the remarks on the Maynce I e (built 
on Pauli’s system), contained in Mr. Ordish’s J-tter of 28th inst., 
I beg in reply to make the followi 
There is no “ general practice ’ 





x observatiow :— 

\ Messrs. Kitt and Co.’s in de- 
termining the amount of moving load and working strain per unit 
In designing bridges: but the Vv have, from their extensive experi hee, 
decided upon a most sound rule for that purpose According to that 
rule, the highest figure employed by Englih engineers for the 
moving load per foot lineal, per track, viz., 5U owt., as stated by Mr. 
Ordish, is consid red to be rather low, and tae rule give Ss at least 
314 cwt. per lineal foot, per track, if no extratraffic load is to be 
taken into account, when a still greater fizwe must be intro luced 
for bridges of 30ft. clear span, ; 

Regarding the strain, a strain as muchas {cur tor 
the lowest figure indicating the workin; 
Ordish, used by English engince:s, would not satisfy the desizner at 
Messrs. Klett and Co.'s; but the rule would tell him to take tons 
per square inch, if only the ordinary trafic ioad was to be accounted 
for, for bridges of 30ft. clear span. But for the main girders only 
the designer will be allowed to determine the section so that the re- 
Spective “ heaviest train” standing, in regard to the different points of 
Construction, in its most unfavourable position, will produce a maxi- 
mum working strain of 33 tous per square inch ; that forthe trans- 
verse girders, that is to say, for thos parts being directly under the 
action of the moving load and transmitting it to the main girders, 
Wain 52 tons per square inch, equal to o 
whether the bridge’s span is 30it., 300ft. 
Burt even this figure, 32 tons per square inch, or 5 tons 
per square centimetre—as maximum working strain—is considered 
at Messrs. Klett and Co.'s as much as twenty-five per cent. too high 


in determining the sections and numbers of the joining turned 





2S per square inch, 
strain, as, according to Mr. 





















to be, by ho means, more 
tons per square centimetre,* 
or 600it. i 


* There is some ambiguity here.—Ep. &. 
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screw-bolts, and as much as fifty per cent. if rivets, put in hot, are 
employed. (All bolts and rivets, without any exception, are, of 
course, acted upon by shearing forces only.) 

If now the working strain in the main girders of the large spans 
of the Mayence Railway Bridge is 5} tons per square inch, as cor- 
rectly stated in your leading article on “Iron Bridges, I think I 
don’t want to tellany engineer that that increase of strain, as com~- 
pared with that in Messrs. Klett and Co.’s 30ft. bridges, is motived 
by the difference of “the ratio between the weight of the .structure 
and the loadings thereon,” and does not want, I dare say, any 
apology. . ‘ 

Mr. Ordish is quite right in giving a great share in the wonderful 
results as to economy in material, with rigidity, obtained by Pauli’s 
system, to the comparative great depth of the truss—this being, in 
fact, a great advantage against the lattice bridges, as an increase of 
depth of this kind of bridges beyond ,;th of the span requires an 
extra workmanship and increased value per ton, which does not 
counterbalance the saving of material; while in Messrs. Klett and 
Co.’s Pauli’s bridges the vertical posts dividing the fish-shaped 
girder into squares, with triangles at the ends, may be easily made 
of very considerable length, and still resist the compressive forces 
on them with the utmost safety, and so obtaining the above-named 
results. 

Messrs. Klett and Co.’s chief engineer for bridge-building, Mr. 
Heh. Gerber, who was introduced by the leading article on “Iron 
Bridges” to your readers, gives in the Zollverein catalogue (Ger- 
man and English) an ample description of the careful manner of 
constructing bridges by the above-named firm, which, if Mr. Ordish 
would have kindly taken the trouble to look at, would have pre- 
vented me having so much trespassed on the valuable space of your 
journal. Gustav Scumipt. 
Bavarian Office, South-western part of International 

Exhibition Building, Aug. 29th, 1562. 


STEAMBOATS. 

Sin,--In answer to the question of “ N. Z.” for the best proportions 
of length, breadth, and draught of water for a screw steamer having 
the greatest displacement to go at the rate of ten miles per hour, 1 
would recommend the following form and proportions :— 

The displacement to be -43 of the parallelopiped of load immersion, 
the midship section °6 of the transverse parallelogram of load im- 
mersion, the draught of water *666 of moulded depth, the moulded depth 
‘Gof beam, and the length 6 beams, the actual size | would recommend 
being—length, 150ft. ; breadth, 2dft. ; depth moulded, 1dft. ; draught 
of water, luft.; the bow to have a concave rake of one beam, and the 
form of the horizontal section at the load water line, from the eut- 
water, for one-sixth of the length, to run straight at an angle of 
15 dee. on each side from iine of keel, and thereatter to be bounded 
by a curve along the sides of 6 beams radius, modified a little towards 
the stern, to give a fine run below, and at the same time preserve 
fulucss on the quarter at and above the load water line, 

The ordinates of midship section at lines Zit. apart taken from 


bottom of keel to load water line :— ft. in. 
10 = 12 € 
s8= 11 6 
6 = 10 2 
4= 8 4 
S= 46 
keel = 


mr 


Phe displacement would be 279 tons at 40 cubic feet per ton, or 
319 tons at 35 cubie feet per ton, and one foot more immersion 
would give 57 tons additional, or 876 tons at 11ft. I have no doubt 
that such a vessel witha well made screw not less than 9ft. in dia- 
meter, and driven by an engine of 100 effective horse power, would 
easily have given an average speed of ten miles per hour. 

Aberdeen, 30th August, 1862. James Macrnerson. 





PATENT TRIBUNALS.—BETTS t. MENZIES AND ANOTHER. 

Sir,— Having already adverted to two points in this case--first, 
the test of publication by a former specification; second, the test of 
sufliciency in a specification—I propose now to draw attention to a 
third point illustrated by the case, viz., the inherent defect of the 
existing mode of trying patent cas 

The course of the proceedings in the case was as usual. There 
was first a trial at nis’ prius, at which the construction of the speciti- 
cation was reserved for the full court, then followed an argument 
and a decision of the court, then an appeal from this decision to the 
Exchequer Chamber, and finally an appeal therefrom to the House 
of Lords. And here the case stopped, as a matter of course, 
because it had reached the highest court of appeal. 

Now the result of this final appeal was the reversal of the 
“unanimous judgment of the Court of Queen’s Bench, and the 
judgment of the majority of the Court of Exchequer Chamber.” 
So that, if the decision in the House of Lords was right, then 
those in the Court of Queen’s Bench and the Court of Exchequer 
Chamber were wrong, and vice versd. But if the last decision was 
right, the former decisions were useless, unless it can be shown that 
it would have been impossible to arrive at a just conclusion in the 
first instance. in, if the last decision be wrong, then it has done 
the harm of disturbing what was properly settled before. 

I believe the final decision to be right. Dut itis to be remarked 
that its effect coincides with that of the original trial at nisi prius. 
And this suggests the point to which | am at present anxious to call 
attention, viz., the inherent defect of the existing system in resery- 
ing the construction of the specification in the first instance, and 
then allowing the question to be passed on from one court of appeal 
to another, until it is finally settled, 

As a matter of reason it cannot be said that any progress has been 
made in a patent case until the specification has been construed ; for 
how can the question of right wader # patent as affecting the public 
be dealt with until the nature and extent of the right as defined by 
the specilication is ascertained 7 

It appears to me that in every case the specification ought to be 
construed definitively in the first instance, and such original con- 
struction of the document assumed in all subsequent proceedings. 
I think the Patent Court ought to be essentially a court for the con- 
struction of specifications, And a record of the decisions of the 
court ought to be kept so that the public might readily ascertain 
what was the legal right of a patentee under any particular patent. 

The public ought also to have a simple mode of challenging the 
validity of a patent, on application to the court, so as to obtain an 
authoritative construction of the specification. 1 think if a patentee 
have au exclusive right granted to him on his mere allegation, it is 
but reasonable that he should be required to substantiate his claim 
as soon as the interests of the public demand it. And then, if the 
court acknowle his claim, he will be in a far better position than 
he was before the inquiry was called for; while, if the court deny his 
claim, the public will be delivered from a possible inconveni nee to 
which they ought not in reason to be subjected. 

Wituiam Spence, Assoc. Inst., C.E. 

50, Chancery-lane, W.C., Ist Sept., 1862, 
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WOOD-WORKING MACHINERY IN THE EXHIBITION, 


Sir,—As in a late number of your paper you challenge me to show 
upon what grounds I complain of an article headed “ Wood-working 
Machinery in the Exhibition,” which appeared in Tue Exoinzer of 
the 11th July, I beg to say that I complam of the article in question 
as calculated to injure our firm, as it 1s likely to mislead the public 
on several points, among the most prominent of which are the fol- 
lowing: 

1st. The article states that Messrs. ’. Robinson and Sons are the 
only exhibitors of a machine for cutting all four sides cf a moulding 
at one operation. It is certainly not for me to stand forth as the 
champion of other exhibitors in this class, but undoubtedly Messrs. 
Powis, James, and Co., Messrs. M‘Dowall and Co., and Messrs. 











ad 


Forrest and Barr, each exhibit a machine with top and bottom and 
side adzes, which I presume are intended for the same purpose. 
For our own part, being limited for space, we thought it better to 
exhibit machines of greater novelty. 

2ndly. Your article distinctly states that “the application of 
wood-working machinery for floor-boards, mouldings, c., dates 
only from the year 1849 and 1850;” but Mr. E. Vigers, Union Saw 
Mills, Paddington, and Mr. Birch, Saw Mills, Cumberland Market, 
have now working planing machines of iron-cutting, all four sides 
at one operation, made by myself in the year 1843; and in 1844 I 
was making moulding maciiines. Moreover, the Wood-Cutting 
Company in the Belvidere-road, Lambeth, was established about the 
same time, cutting large quantities of mouldings by machinery. 

3rdly. Your article further states that Messrs. Kobinson and Sons 
commenced as manufacturers of wood-working machines in 1850, 
but I am at a loss how to reconcile that statement with the fact that 
about that time Mr. W. Parsons supplied them with a saw mill for 
their own use, and that ever since the year 1856 we have been fa- 
voured with more than one visit from Messrs. R. and Sons at our 
own works ostensibly as purchasers of wood-working machines. 

With regard to the statement that Messrs. Robinson and Sons are 
the largest manufacturers of this class of machinery, I can only say 
that such a remark ought hardly to appear in an influential paper 
like your own unless it can be supported by facts. 

Sion House, King’s-road, Chelsea, 

Sept. Srd, 1862. 

[Even if, as appears to have been the case, we were misin- 
formed as to Messrs. Robinson's machine being the only one in the 
Exhibition for working mouldings on four sides at once, Mr. 
Worssam did not exhibit such an one, and we cannot therefore see 
how our statement could injure dis firm. As for the second point, 
we meant no more than that wood-working machinery had not been 
introduced to any considerable extent until 1850, and, even if this 
were not a notorious fact, the statement could not injure Mr. Wors- 
sam’s firm. Upon the third point, Mr. Worssam does not really 
deny the date—unimportant at it is—given by usas the beginning 
of Messrs. Robinson's career as makers of wood-cutting machinery, 
and we presume that, in this, Mr. Worssam’s firm has suffered no 
injury. As to the exteut of a particular business, we should have 
taken care to preserve a proper silence were not that extent a matter 
of general repute, the disproof of which we will leave to Mr. Wors- 
sam, upon Whom the onus rests of disproving our statements, Even 
here we trust his firm may suffer no injury. Mr. Worssam has 
written several letters on this subject, most of which were of a tone 
altogether precluding their admission into our columns. We have 
every Wish to avoid error, and are always willing, whenever any one 
may feel himself aggrieved by any statement we have made, to give 
him the fullest opportunity for stating his own side of the case, but 
in the present instance we think Mr. Worssam has exhibited a jealous 
and uncomfortable feeling, without making out the slightest case of 
injury to Lis firm, which now, as always, has our very best wishes. 


Ep, kL. 








8S. W. Worssam. 





Navan Encinrers.—The following appointments have been made 
since our last:—'Thomas Summers, engineer, to remain additional to 
the Asia; John Rice, first-class assist.-engineer to the Asia, for 
Psyche; Alired Smith, first-class assist.-engineer, to the Asia, for 
Psyche; George Edwards, acting second-class engineer, to Asia, for 
Psyche ; W. W. Webber, first-class assist.-engineer, to Asia, for 
Swinger; Archibald Gillies, engineer, to Dasher; Alfred Wood, 
first-class assist.-engineer, to Severn, for transfer to Pantaloon, when 
commissioned 5 Alexauder Wilson, second-class assist.-¢ ngineer, to 
Severn, for transport to pantaloon, when commissioned; Arthur 
Moreton, second-class engineer, to Indus, as supernumerary ; Thos. 
Clark, in the Cumberland, for the Cochin, contirmed as first-class 
assist.-engineer; John L. Davis, in the Sphinx, confirmed as first- 
class assist.-engineer; John Flintoff, in the Coromandel, confirmed 
as second-class assist.-engineer ; Peter Robertson, in the Edgar, con- 
firmed as second-class assist.-engineer; Arthur Moreton, in the 
Indus, confirmed as second-class assist.-engineer; Philip Blanch 
second-class assist.-engineer to the Cumberland, as supernumerary , 
James Stephens, acting second-class assist.-engineer to the Kosario ; 
Josiah Sharp, in the Fisgard, contirmed as second-class assist.-en- 
gineer; I'rederick 8. Turner and William J. Fellowes, acting; 
assist.-engineers to the Indus, as supernumeraries. 











second-class 


Amenican Lnonstpes.—The new Confederate vessel, constructed by 
clothing with iron the British steamer Fingal, which ran into Savan- 
nah in the spring—then a new and staunch craft, just out of the ship- 
yard at Glasgow—is described by the Federals as carrying two 
100 Ib, rifled guns, four 50 1b. rifled guns, six L0in. columbiads, two 
24-pounders tor grape and canister—in all 14 heavy pieces. In 
shape she is like the Merrimac, but with much less draught of 
She is heavily armoured, aud her port-holes are protected 
avy wrought-iron lids, so arranged as to close at the recoil of 
every gun. She has a massive beak at either end, and is, moreover, 
provided with a scalding apparatus to repel any attempt to board 
her. Her commander is a daring man—lembroke Jones, formerly 
of the United States Navy. ‘The Federals have three powerful 
iron-clad gunboats nearly completed, at Cincinnati and New Albany, 
Indiana, named respectively the Chillicothe, the Indianola, and the 
Yuscu::bia, all of the Monitor order; that is, their armaments are 
carried in turrets encased in iron, while every part of the hulls in 
any manner exposed to shot is guarded with iron plates several feet 
below the water line, the hull plates 2in. thick, the deck lin., and 
the towers Jin. All three are to carry 1681b. guns. The engines 
of the two latter are capable of taking them against the current 10 
miles an hour. ‘lhe draught of the Tuscumbia will not exceed 
49in., the Chillicothe only Sd4in., with all her armament on board, 
and she has two capstans of great power which in shoal water would 
be able to haul her over a bar with 2ft. of water. 











Mivpiesexo’.—Mildlesbro’ has no antiquity; it is a place of 
twenty or thirty years’ growth, When Messrs. Bolckow and 
Vaughan, who are the oldest firm in the town, began their works, 
Middlesbro’ was a vall appenage to the port of Stockton. The 
development of iron mines and the rapid increase of ironworks 
have built it up as atown. In 1831 the population was 883; in 
1641, 5,709; in 1851, 7,893; in 1861, it was 18,273; and at the 
present time it is reckoned by competent judges that the people 
number 20,000 soul In 1855 there were eighteen blast furnaces 
at work in the immediate neighbourhood; now there are thirty- 
seven. Middlesbro’ is a corporate town, having been incorporated 
about ten years ago, and its first mayor was Mr. Bolckow, whose 
name we have had, and shall still further have, occasion to write in 
this narrative. ‘here is a large infirmary in the town, a very 
necessary institution where so large a population are engaged among 
machinery daily; a moderately sized market-place, and a large 
church, in front of whiei is placed, with questionable taste, a large 
Russian trophy, apparently a 40-pounder, bearing the words 
evastopol, 1s04;" an abundance of schools for training the 
young; seven or eight Dissenting places of worship; a Mechanics’ 
Institute; and a long array of Oddfellows, Foresters, }l'ree-gardeners, 
and Druids’ benevolent Societies. There are many good streets in 
the town; and the railway station, with its well-laid out approaches, 
and St. John’s Schools and the Freemasons’ Hall, are ornaments to 
it. The bulk of the population, as is in all great iron districts, is of 
a migratory character, as tradesmen not untrequently know to their 
loss. ‘The * ‘lommy-ticket system” at one time prevailed here ; 
but, as the reader will be aware, the county court judges put an end 
to that custom, because it was illegal. Itis notatail unlikely, how- 
ever, that it possessed some advantages in which, at least, workmen's 
wives and children participated, when it happened that the husband 
and father was ofteuer found at the ale bench than was compatible 
with the comfort of wife and children. No doubt the custom had 
its unfair side, inasmuch as a dishonest tradesmen might take 
advantage of the working man, and either sell him an inferior 
article, or in some other way treat him unjustly. However that 























may be, it is abolished, and the workman draws all his pay.— 
Special correspondence of the Newcastle Chronicle. 
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P WRIGHT’S MODE OF CONSTRUCTING WORKS BELOW WATER. 
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* Tuts invention, by John Wright, of Rochester, relates to im- 
provements in constructing works below water, and is applicable 
when working under water, by the aid of cylinders or coffers open 
at bottom, where the water is kept out by means of air under pres- 
sure; and the invention consists in forming c ontinuous foundations 
for sea and river walls, or like structures, under water, by the use of 
such cylinders or coffers in place of constructing coffer dams. ‘The 
coffers or cylinders employed may be, as heretofore, cylindrical, or 
of other cross section, and they may be extended at their lower ends 
so as to obtain a chamber larger than the upper part, in order that 
the section of a foundation may be of greater length than the dia- 
meter of the upper part of the cylinder or coffer. ‘The arrangements 
for entering and leaving the cylinder or coffer, and the means of 
supplying air thereto, may be as heretofore. A cylinder or coffer 
having been lowered into position where a section of a foundation 
is to be constructed, the water is foreed out from the cylinder 
or coffer in the usual manner, and the work of the foundation 
proceeded with, whether of stone or brickwork or other materials, 
The section of the work is made somewhat shorter than the 
diameter of the cylinder or coffer in order that the cylinder 
or coffer may be lifted and moved a distance after a section of the 
work has been completed. Another section of the work is to be in 
like manner constructed so that there will be a gap or space between 
the two sections. In this manner any number of sections of the 
work may be constructed, leaving gaps or spaces between the con- 
tiguous or neighbouring sections of the work. In order to complete 
the work and make the structure continuous, the coffer or cylinder is 
to be moved over the gap or spaces between two sections of the work 
in order that such gap or space may be filled up. The gaps or 
spaces may, however, be filled up immediately after one has been 
produced by the construction of a section of the work beyond a 
previous section. When the cylinder or coffer has been brought 
into position over a gap or space between two sections of the w ork, 
and the air has forced out the water from the cylinder or coffer, the 
workmen first proceed to make a coffer dam by closing in the ends of 
the gap or section in such manner as to admit of the water being 
pumped out or removed from the space or gap, and when this has been 
accomplished the workman in the cylinder or coffer will be enabled to 
proceed with the work, and thus join the twocontiguous or neighbour- 
ing sections which were previously separated by a gap or space. By 
thus using cylinders or coffers which are open < the bottom and 

capable of being closed at the upper parts in such manner as to 
employ compressed air, a continuous wall or work may be con- 
structed without a coffer dam. When the foundation requires to be 
piled, then ordinary machinery for driving piles is arranged within 
the coffer or cylinde r, and piles are driven there sby, and the upper 
ends of the piles may be cut off. In these cases provision will be 
made for introducing the piles at the upper end of the cylinder or 
coffer. 

Fig. 1 shows a gene sral arrangement of gauntree and travellers for 
hoisting and lowering the coffer. The tackle for that purpose not 
shown, to avoid confusion. a, a, the coffer; 6, b, the cylinder, 
partly shown in section, having an air lock or locks of the ordinary 
construction on the top of eac h: c, ¢, buckets to carry earth as ex- 
cavated out of the coffer, or to take cement, bricks, or other mate- 
rial into it; d, d, blocks of concrete, brickwork, or masonry which 
have been built inside the coffer on the surface of the ground 
forming lower course; @, ¢@, spaces originally left and now filledin ; 
4, J, blocks the sé as d, d, in different courses as the work pro- 
ceeds; g, g, is the wall « ‘ompleted above low water, if in tidal water, 
and may be of the same material as the blocks, or different there- 
from, and carried up by tide work without the aid of the apparatus ; 
4 is astank or dam of sheet iron or other material placed at each end 
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of the space ¢ to prevent the entran:e of water while the space is 
pumped free and the wall made good. 

Fig. 2 is an end view of Fig. 1, showing a section of two com- 

ple ‘ted courses d and yy ‘of the wall, and the coffer placed rei udy for 
commencing the third course. 
g. 3 is a transverse section taken through one of the spaces e ; 
d is the section of the first course; f, the end of a block of 
the second course, the coffer resting upon it. The dotted 
lines on the outside of this figure represent the water around 
it, and those above the course d are intended to show a 
portion of water left in the space ¢, and supposed to be in the act of 
being pumpe lout; h, h, iron plates at each end of the space made 
water-tight by having a thickness of vulcanised india-rubber 
between them and the wall. ‘These plates are pressed against the 
wall by means of the shores é, i, between them and the sides of the 
eoffer, in addition to which the pressure of the plates to the sides of 
the blocks is increased by the pressure of the water from the outside 
as the space is pumped out. 

Vig. 4 is a longitudinal section of the coffer, and shows the face . 
the wall in elevation seen through the water, and also one stand, 4 
described in the preceding figure. The dotted lines are not con- 
tinued over the stanc in order to show it more clearly. Fig. 5 is a 
plan of the above. 

‘The coffer is, in the first place, lowered (by means of a gauntree, 
traveller, crabs, or other mechanical arrangement) to the bottom of 
the water, and is kept free from water by air being forced into it, as 
in the ease of an ordinary diving bell, and the workmen are sup- 
plied with air during the time they are at work. When the 
coffer is thus free from water the workmen enter, and if necessary 
prepare the ground, either by levelling the surface or by excavating | 
to a sutticient de »pth. The ‘earth is removed by bucke ts, as before | 
described, through the tubes and air locks to a position above the 
surface of the water, and taken away by barges or other means of 
transport. The « coffer is allowed or made to descend as the excava- 
tion proceeds until ground proper for building on #s reached. A 
block of brie Anas masonry, or concrete is then built inside the 
coffer to a height of 3ft. or 4ft., or such as may be judged sufficient ; 
and when the work has set sutliciently the coffer is lifted and passed 
onward over the last-named block to a position just beyond it, and 
again lowered. The ground is levelled or excavated as before, and 
another block built, and so on throughout the extent of the work. <A 
number of detached blocks being thus formed near to each other, 
having, in the case of their being built of masonry or brickwork, tooth- 
ings left to allow the interval thus left between them to be made 
good, as hereafter to be described. When a sufficient number of 
these blocks are thus formed, a second course may be then com- 
menced by raising the coffer, so that its bottom edge may rest on the | 

top of two of these blocks, the space between them being about the | 
middle of the coffer. It is then freed from water by forcing air in 
as before. A stane or dam of iron or wood is placed at each end of 
the space between the blocks, so as to prevent the entrance of water 
from the outside as the water contained in the space is pumped out. 
The top of these stancs or dams should be raised an inch or | 
two above the top of the blocks, and a small rim of clay or other 
material fit for the purpose is to be made on the blocks at each side of 
the space to prevent the water as it is pumped out from flowing back 
into the space. When the space between the blocks is thus freed 
from water the brickwork or concrete is made good, and thus a con- 
tinuous wall or mass of work is formed without break of bond, or 
being disunited in any part, and thus course after course be con- 
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tinued to the top of the work and above the surface of the water. | 


The stance or dam for the bottom course may be of iron or planks | 
driven into the ground, and made tight by clay resting on the 
































ground and against the planking to the height of the course; but 
for the upper courses a plate of sheet iron large enough to cover the 
end of the space, and six or eight inches more or less beyond it, 
which overlapping space may lave two or three thicknesses of vul- 
canised india-rabber fixed thereon, which, when tightly pressed 
against the brickwork, masonry, or concrete of the blocks, will be 
sufliciently tight to allow the water to be pumped out of the space. 

For retaining walls where drainage from the back is required, or 
in other sittations where actual solid and united bond is not essen- 
tial, it may aot be necessary to make good the space between the 
blocks ; in vhich ease it will be necessary merely to turn an arch 
over the spare between the blocks, or cover them with a stone land- 
ing or othersuitable cover to receive the block of the next course, 
and thus leave the work with these openings between the separate 
blocks. 

In places vhere the nature of the bottom is such that recourse to 
piling the fomdation is required before building thereon, an iron 
cylinder or other shaped tube is fitted with an air lock or locks, 
or with simply a manhole in the top sufficiently large and long to 
allow leaders,as in an ordinary pile-driving machine, to be fixed 
with a commot bill and crane, and room for men to work, to be placed 
on the bottom >f the excavation or surface on which the building is 
to commence, so that when the water is displaced by air driven 

| into it, piles may be driven to the surface of the ground, or such 

| other depth as nay be required, and the tops cut off ready for the 

| sleepers and plarking for the foundation of the work. The sleepers 
and planking arc to be fixed by means of the coffers before com- 
meucing the mascnry, by which means, under each block piling and 
timber foundation can be readily executed to the full extent of the 
block. 

















Trarric Recetrs.—The traffic receipts of railways in the United 
Kingdom amounted, for the week ending the 23rd of August, on 
10,479 miles, to £27,483, and for the corresponding week of last 
year, on 10,126 miles, to £591,215, showing an increase of 353 miles, 
and of £36,268 in tle receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,167 miles, to 
£498,294; and Tor ihe corre sponding wee +k of 1861, on 6,890 miles, 
to £470,286, showing an increase of 277 miles, and of £28,008 in the 
receipts. The increase on the Caledonian amounted to £510; on 
the Eastern Counties to £627; on the Great Northern to £4,617 ; 
on the Great Western to £7,290; on the London and North-Western 
to £8,480; on the London, Brighton, and South Coast to £262; 
on the London and South-Western to £5,312; on the Mid- 
| land to £3,633; on the North British to £892; on the North- 
| Eastern to £2,087; and on the South-Eastern to £1,229; total, 
| £34,929. But from this must be deducted £75, the decrease on the 
| Great Southern and Western; £6,466 on the Lancashire and York- 
| shire; £380 on the Manchester, Sheffield, and Lincolnshire; to- 

gether, £6,921, leaving the increase, as above, £28,008. ‘Ihe goods 
and mineral traflic on those lines amounted to £210,125, and for the 
corresponding week of 1861 to £205,248, showing an increase of 
44,877. The rece ipts for passengers, parcels, Xc. amounted to 
£288,169, against £265,038, showing an increase of £23,131. ‘The 
traffic receipts on 64 other lines — 1, on 3, 312 miles, to 
£129,189, aud for the corresponding week of last year, on < 36 
| miles, to £120,929, showing an increase of «6 miles, and of £8,260 
| in the receipts. ‘he increase in the traffic of the past week, as 
| compared with the corresponding p Lof 1861, arises from the 
passenger trailic to the Internat.onal Exhibition, and there is an 
| increase in the goods’ traffic from an improvement in trade. The 
traffic receipts of the past week show a decrease of £8,674, as 
| compared with those of the preceding week, ending the 16th inst. 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, 


price 2s. 6d. each. 


TyPE-COMPOSING MACHINERY.—ERRATUM.—Jn our notice last week of Mr 
Hattersley’s machine we very much understated its rate of working, which is, 
with a fair operator, 6,000 ens an hour, or at least three times more than the 
work of the most expert compositor. 

MINER.— Your query is hardly suficiently definite. 

D. M.—Mr. Hopkinson's patent safety-valve is numbered 2,266 for the year 
1854. 

Orirex.— What a roundabout case! Your conclusion is, we believe, the 
correct one, 

J. C.—The evaporation of jive gallous of water per hour should give for an 
ordinary high pressure engine about 14 actual horse power. 

C. E., Jun.—The catalogue of Messrs. Lockwood and Co., 7, Stationers’ Hall 
Court, B.C., contains particulars of desirable works on railway mensura- 


TRoNSIDES —A 3-in. plate will perhaps keep out shell, although 8 in. homo- 
geneous metal shells, jiled with molten iron, are said to be as destructive as 
solid shot of the sane diameter. 

C. H. (Ramsyate.)—Reaction engines will not give of power unless they are 
worked under a certain pressure, and whatever this might be in your case, it 
would vepresert so much back pressure on the piston of your main engine, 


SUPERHEATING APPARATUS, 
(To the Editor of The Engineer.) 


Sirn,—We have noticed in your publication of the 29th ult. a letter 
headed ‘‘ Superheating Apparatus,” wherein the writer, who styles himself 
**A Working Man,” states that he has seena practical test, and the failure, 
ofan apparatus somewhat similar to our superheating apparatus. Theu he 
gives the arrangement, and, finally, that he has sent it for ‘a little informa- 
tion to others.” We must admit this to be a little new information to us 
to find that, after having opened the flues, several feet of the steam pipe 
were wanting in places. We suppose that coal must have been very 
plentiful at this ‘* practical test,” that is, if steam could be maintained in 
the boiler. As to burning the pipes away in six or eight months we shall 
be happy to show a number of our patent steam superheaters which have 
been in constant operation more than eight or ten months, and which, at 
the present time, appear to be none the worse for use, at 70 1b. on the inch, 

ALLCUIN AND SON, 

Globe Works, Northampton, Sept. 4th, 1862. 
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IRON ARMOUR PLATES AND ORDNANCE, 


THE experimental knowledge of the protection of ships 
and of the capabilities of guns, as gathered in the course 
of two or more years’ trials by the Admiralty and War 
Office, is far less conclusive than could be wished. These 
trials have, no doubt, indicated certain general principles, 
but, with respect to details, all the trials have been con- 
ducted under circumstances which may be greatly modified 
in time of war, and so far, we may believe, as to render the 
results already attained nearly or quite inapplicable in that 
case. Thus we now know it to be possible to construct 
guns which shall penetrate any armour plate yet made, and 
we are almost equally certain that it is possible to make 
plates which shall resist the fire of any guns yet made. But 
an uncertainty remains, as we do not know where, if at all, 
is the limit to the size and power of guns and to the thick- 
ness and toughness of plates. Thus far, it is true, the case 
appears to be in favour of the plate, inasmuch as, up to 
this tune, no gun appears to have been made which can, 
without being soon injured, continue to send shot after shot 
through heavy iron armour. None of our cast iron guns 
an do it, and we are not disposed to believe, without 
further confirmation, the reports that the American cast 
iron guns are greatly superior, in this respect, to our 
own. ‘The heavy and enormously costly Armstrong 
gun has completely failed, and, knowing the unsuit- 
ability of wrought iron as a material for the bore of 
guns, we cannot look for anything but ultimate failure 
in the trials of the great’ 22-ton Horsfall gun at 
Shoeburyness, or of that now being made at Wool- 
wich at a cost of £2,000, on Mr. Lynall Thomas’ plans. 
But, on the other hand, we have every reason to belicve 
that our practice in the construction of guns is still far 
behind what, with the proper application of already 
attained knowledge, may yet be accomplished. ‘There are 





many able men who are confident that with guns of twice | 


the present calibre, they can secure eightfold greater 
Strength, and thus while a Sin. 95 ewt. gun fires a 68 Ib. 
shot with 16 lb, of powder, a 161in. gun might be made to 
fire ashot weighing a quarter of a ton with 125Ib. of powder 
and to withstand this service for very long periods of time. 
And what would a shot, of. such weight, and propelled 
by such a charge, accomplish ? What 44in. plate could 
stand before it? It would have at least eight times the 
weight and force of the present 68 lb. shot, while the 
Section of iron which it would cut in punching a plate 
would be but twice as great, that is to say, the hole made 
being of only twice the diameter, would “necessarily have 
only twice the circumference. In punching boiler and 
bridge plates, as is well known, the power required is 
exactly in proportion to the area of section cut through, or 
to the area obtained by multiplying the circumference of 
the hole by its depth. By analogy, if a 68 1b. shot, fired 
with the ordinary service charge, punches an Sin. hole in, 
ay a 35in. plate, a 550 1b, shot, fired with 1251b. of powder, 
should punch a 16in. hole in a 14in. plate, the section cut 
through in the latter case being eight times that opened in 
the former. We are not herein adopting the American 


theory as applied to large shot—that of smashing ” instead 


of penetrating the plate. With a given driving power, the 
smaller the shot the less iron it will have to cut away in 
order to go through the plate. A blacksmith may strike 
his heaviest blow, with a sledge hammer, on a plate, and 
hardly indent it, whereas the same blow, delivered upon the 
head of a small punch, would let daylight through the 
iron. The Americans prefer 1lin., and even 1din, and 
20in. solid shot, but these they fire, necessarily perhaps, 
with relatively low charges of powder. We believe their 
llin. Dahlgren guns, weighing 135 cwt., and throwing 
178 lb. shot, are fired with less than 201b. of powder, an 
the initial velocity of the shot is but about 850ft. per second. 
This is the initial velocity also of the 425 lb. solid shot fired 
from the 15in. American gun, weighing 22 tons. But a 
425 Ib. shot, at 850ft. per second, has only the same vis 
rica as a 106 1b. shot at 1,700ft. per second, while also the 
former has nearly two-thirds more iron opposed to its 
diameter than the latter. Recurring to the punching 
press, nobody would expect to punch a lin. hole through 
a given plate, with the same power as that required to 
punch a 2in. hole, nor would anybody think, with the 
same power in each case, of “ smashing ” tho plate with the 
larger punch. ‘The greatest driving power with the shot 
of least diameter—in other words, the greatest charge of 
powder for a given weight of shot, is what is wanted in 
punching plates. It is not long since it was thought by 
some that Sir William Armstrong had “invented” heavy 
charges, and if indeed he has we shall certainly admit the 
great importance of the invention. 

We have heard it said that the resistance of plates to 
cannon shot is as the square of their thickness. ‘This, we 
suspect, is a fallacy. We have seen no evidence of its 
truth; it is certainly not the case in punching with a 
slow movement, and finally, if the proposition be sound, 
why have the Admiralty, in view of the severe punishment 
alvcady suffered by the 44in. plates, decided not to 
employ Stin. plates for the new frigates, as first 
proposed, the latter thickness being, upon the theory 
in question, one-half stronger than the former? So 
far from the theory of squares being adopted, there 
are those who assert that good results are being 
obtained with thin plates with intervening spaces between 
them. Only this week there has been experimental firing 
at Portsmouth at a target formed of two 1in. plates 
separated by a 15in. space. 
much in this plan, but it certainly is in direct opposition, 
as far as it goes, to the notion that the resistance of the 
plate is as the square of its thickness. The Americans 
contend that they are obtaining excellent results with 
targets made of many thicknesses of lin. plates, laid and 
fastened closely together. This we do not think is the 





is supposed to be quite independent of the tradesman, 
the ablest engineer may be well contented with himself, 
considered as the moiety of a successful firm. We are 
not, of course, speaking so much of maaufacturers of 
machinery, those only who contine themselves to the bare 
reproduction, in tolerable form, of something already per- 
fected by others. ‘They are not engineers in the legitimate 
sense of the term. But as for the real engineer, he can 
never make a good salesman, he is not likely tobea brilliant 
financier, a systematic accountant, nor a discerning director 
of large bodies of men. We do not mean that he may not 
perceive, and even apply to his own purpose, the ability of 
others competent in all these requisites. But he will not 
so far divide himself into two distinct beings as to properly 
combine all these qualities in his own person. Brunel 
always said he could never confine his attention, however 
much he might seek to do so, to driving a locomotive, and 
it would have been the same had he set down to supervise 


| a batch of petty accounts. 


We do not think there is | 


fact, notwithstanding that they may obtain better iron in | 


lin. than in 44in. plates. We believe experiments on a 
large scale have been made by the order of our own 
authorities which have definitively settled the inferior 
resisting power of a given total thickness of several thin 
plates, as compared with a single solid slab of the same 
thickness. With the slightest space between the plates the 
outer one will, it seems clear enough, absorb a greater pro- 
portion of the force of the ball than would be the case were 
that plate actually welded to the one behind it. With any 
diffusion of the force of the shot in the outer plate that 
force is uselessly expended upon a comparatively large area 
of the plate next behind it. ‘The thin plate theory does not 
look reasonable, and it has been, we believe, already dis- 
posed of in our own practice. ip ; 

The fastening of armour plates is still the great difficulty 
in the way of their proper application. However inge- 
niously they may be tongued and grooved, bolted, screwed, 
or fastened by projecting knees, there is a weakness in the 
joints. We sincerely hope it may yet be found practicable 
to weld the plates én situ into a single skin covering the 
entire body of the ship above water. It is but a short 
time since it was thought too difficult to be practicable 
to weld boilers together whole, yet this has at last 
been done, and solid wrought iron girders 3ft. deep 
and with top and bottom flanges a foot wide, are 
now made by welding two pieces of heavy T-shaped 
iron together along their edges. What, thus far, 
appears to be indispensable, thick timber backing 
behind armour plates, would no doubt increase the diffi- 
culty of welding én situ, but even here the armour might, 
perhaps, be welded on a great mould and afterwards 
attached to the sides of the ship. ‘The fastenings them- 
selves might be made through ribs welded to the backs of 
the plates. 

With the development of the shield or cupola system, it 
may be that, by exposing much less of the surface of the 
vessel above water, we shall be enabled to dispense with a 
large part of the armour heretofore considered necessary. 
he American turret or cupola vessels sail almost under 
water. Captain Ericsson has just sent us a drawing of one 
which, he alleges, he proposed on the 28th of September, 
1854, in a letter to the Emperor of the French. In this 
vessel the convex deck is hardly 3ft. out of water at the 
hightest point. ‘There is the turret or cupola, a hemi- 
spherical affair described as being 22ft. in diameter, and 
covered with iron of a total thickness of Gin. In most 
other respects the drawing is like the Monitor of 1862. 
Whoever first suggested the system of iron-plated cupola 


| ships there can be but little doubt that they are destined 
| to occupy a most important place in the history of future 


warfare. 


THE COMMERCIAL SIDE OF MECHANICAL ENGINEERING. 


MATTHEW Bouton and JaMEs Warr presented, in their 
career, the happiest combination of that sound commercial 
ability and engineering talent and skill which are the 
conditions of the prosperity of every mechanical engincer- 
ing business. They made the utmost of their opportunities, 
not selfishly, but in a broad spirit of commercial enter- 
prise and professional dignity. There is, perhaps, 
no other business which combines such quality of 
effort with complete unity of purpose. The introduc- 
tion and sale of machinery are as distinct from its 
design and construction as is the art of the painter from 
the trade of the picture dealer, but while the great artist 








To get good partners in business is advice which, per- 
haps, is now hardly more needed by young mechanical 
engineers, setting up for themselves, than that to seek 
good wives. In each case the propriety, if not the necessity 
of the course, is almost too obvious to require more than a 
general remark. However respectable the apprenticeship, 
however wide the connection, and even, however great the 
capital, if, indeed, the young engineer have any, he will sel- 
dom get on without a partner. The brain which is toiling day 
and night with schemes for simplifying machinery, and per- 
fecting details, and with contrivances for special tools, and 
for economising the labour of the men, is not the one most 
likely to find out the readiest and safest purchasers, nor to 
buy in the very best markets, nor perhaps to keep a sharp 
watch upon the stock accounts. How many orders are 
secured by the “ business partner” of the little country 
establishment, which otherwise would have never been 
heard of in town, and what a journey the “ job” often has 
to take ere it is received, executed, and delivered! We 
know of many such establishments picking ap good orders 
where the wonder is that they should have any connection 
or influence at all in London. ‘The engineering head of a 
workshop, however, can seldom safely undertake such ex- 
cursions by himself. Besides the partial neglect of his more 
appropriate business, his commercial negotiations will be 
likely to be conducted in a slip-shod manner, and the 
tradesman will be so far lost in the workman that he will 
often, if not generally, fail to obtain that attention and 
consideration to which he feels himself entitled. 

A man in whom great inventive and constructive genius 
is innate may be expected to get on in spite of many dis- 
advantages, just as Mr. Richard Roberts, originally an 
obscure workman, became the mechanical head of one of 
the most famous engineering establishments in the land, 
and was once offered a credit of £1,000,000 to start simi- 
Jar works in Russia, and another of £200,000 to embark in 
a like undertaking in France. But, generally, even 
very able engineers stand greatly in need of a certain 
knowledge of the world, including the art of forming and 
retaining valuable acquaintances. ‘Their own merit may, 
and probably will, secure these in the end, but it takes a 
long time where there is not a fair amount of general in- 
formation, pleasing manners, and the art of conducting 
correspondence. A membership in the Institution of 
Mechanical Engineers, where one knows how to turn it 
fairly to account, is often of great advantage, giving, as it 
does, not only a certain status, but a good opportunity for 
forming useful acquaintances. ‘I'o be successful, too, the 
mechanical engineer should shrink from no honeurable 
publicity. ‘Taking the utmost care in respect of the plan 
and details of whatever he may have brought out in his 
own works, he should, when its merit and practical suc- 
cess are once assured, make it known as widely as possible, 
at the same time scrupulously avoiding every appearance of 
quackery. As for advertising, which drt, be ge never 
do harm, and may result in great good, the business partner 
where there is one, will generally attend to that. 

Patents, wherever they can be obtained for a meritorious 
production, are frequently the foundations of fortunes quite 
distinct from those which are sometimes, the reward 
of the inventor who is only an inventor. ‘The most 
eminent engineers in the land have set and con- 
tinue to set the example of applying for, obtaining 
and working patents, and no one need despise them, 
whatever confidence he may have in his own abilities 
and connection. No one need be told of the commercial 
value of an invention, combining startling originality with 
unmistakable utility, like the Injector, for comma, but 
the temporary monopoly of even a moderately useful 
detail of construction is often made to pay to the extent of 
a few thousands. Whatever is good will be soon copied if 
every one is free to do so, and it will often be the case that 
the copy obtains a greater popularity than the original. 
The patent laws, if not administered in the most 
perfect manner, (and what property laws are? ) are never- 
theless liberally construed by the courts, and in this fact 
alone an inventor is often safe from all litigation. 

Zconomy of production is, however, the greatest point of 
success in a mechanical enginecring business ‘The utmost 
attention should be given, not only to simplifying the 
general plan of the work turned out, but as much also to 
minute details, it being an object to employ the simplest 
forms, which can be wrought with the least amount of 
skilled labour. Jivision of labour and the system 
of piece-work should be carried to the very utmost 
limits within which positive loss can be avoided. 
From the want of a little consideration, a great deal 
of work is made to cost double what it ought in the 
hands of the workmen, who are compelled, perhaps, to 
be almost continually changing their tools, while some 
little point involving careful or superfluous fitting often 
makes the whole difference between the employment of a 
man on a job, at 35s. a week, instead of a boy at one-third 
the wages. Whoever can carry on work with economy 
can scon find opportunity for investing the savings in 
details insuring an improved quality, one which in many 
cases will, after a while, give the engineer a practical 
monopoly of a large and valuable branch of production, 
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TRIAL OF THE BLACK PRINCE. 


Avyortuer trial of the Black Prince took place on Saturday under 
the most favourable circumstances of weather. Since the ship's 
partial trial on Tuesday week, when she only realised a mean speed 
of 122 knots, she has been placed in dock and had her bottom 
thoroughly cleansed and the weights on her safety valve also rendered 
equal to those carried by the Warrior on her trial. Under these 
circumstances, as both ships were built from the same drawings, and 
their engines were made in one shop from one set of patterns, it 
might reasonably have been expected that the speed of both ships 
would have been as nearly as possible equal; but the result of 
Saturday’s trial has definitively proved the Black Prince, under pre- 
sent circumstances, to be fully a knot per hour inferior in point of 
speed to the Warrior. ‘The results of the six runs of the Black 
Prince on Saturday were as follow :— 


Speed in tevolutions 

















Run) Time. nots, | steam. Vacuum. of engines, 
| min, sec, Ib. Forward, Aft. 
1 3 58 215 2 2t 52 
2| 5 5 sy 24 52 
3); 4 5&6 ia 24 5s 
4| 4 65 fa 25 244 ouk 
5| 4 18 4 284 24h a0 
6) 4 8 “f 25 24h 51 


| 
| 
Mean speed of the six runs, 13°317 knots. } 
} 
| 


It may be as well to insert here, by way of comparison, the 1 
of the Warrior's six runs on her trial of speed. They we 
follow :— 











| 
| 
Run! ‘Time. “pe 4 iD | Steam. Vacuum. Revolutions 
nots. | ‘ | 
min. see, Ib. 
1 8 38 16514 } 55 
2 4 57 12121 equal | to Black Prince's iA 
3 3 638 16514 64h 
4 4 § 12415 buh 
5 3 43 16*142 | bb 
6 4 47 12543 | 534 | 








Mean speed of the six runs, 14°354 knots. 


By a comparison of the two means it will thus be seen that 
there is a difference of speed against the Black Prince of 1-037 
knots. 

In secking for the cause of this difference several may be found, 
which, together or separately, will give a satisfactory reason for the 
apparent loss, although it, at the same time, will leave the Warrior 
as undeniably the faster ship of the two. ‘There is a difference in 
the pitch of the two screws of about seven inches, and, with the 
Black Prince altered to this extent, it is calculated that she would 
increase the revolutions of her engines from her maximum rate of 
52 to 64, or, perhaps, 55, the maximum of the Warrior’s,whieh would 
give her, at the same time, an increase of speed. Again, the Black 
Prince had on Saturday a mean draught of water of 7lin. over that 
of the Warrior on her trial, the former drawing Z6ft. forward 
and 27ft. 2in. aft, while the latter only drew 2d5ft. 6in. for- 
ward and 26ft. din. aft. This would necessarily add to the Black 
Prince’s displacement, and to the amount of resistance she 
would have to overcome in passing through the water it 
will also be in the recollection of all those interested in such 
matters that before leaving the Clyde the Black Prince grounded 
and heeled over considerably, causing fears at the time that she had 
somewhat strained herself. We have before alluded to the slight 
disturbance in her upper port line, and there is little doubt that she 
has dropped slightly at each eud since receiving her weights on 
board. If the form of her bottom is at all altered, here alone is a 
sufficient cause to account for the loss of a knot per hour of speed. 
Looking at all these causes, however, a selection can only be tairly 
made of the 7}in. extra displacement, and the difference in the piteh 
of the two screws as the true sources to which must be ascribed the 
Black Prince's defeat. This extra displace nent, however, deserves 
some consideration, No reason can be assigned, with any certainty 
of its correctness, for the Black Prince's draught of water exceed- 
ing that of the Warrior. Her auxiliary engines exceeded in weight 
that of the latter ship, but for this the Warrior's Rifle ‘Tower, with 
its thirty-five tons of armour plates, more than compensated. ‘The 
bottom of the Black Prince must therefore be sharper than the 
Warrior's, must be thrown out of proper form, or her bottom 
plates must be considerably the heaviest. Over so vast surface the 
thirty-second part of an inch would make a great difference 
in the ship's weight. One thing is certain—this loss of a knot 
per hour of the ship’s speed when under steam is not due to her 
machinery, Which fully maintained, by its working on Saturday, 
the reputation of the eminent firm by whom it was manufactured. 
The loss, then, is due, in some form, to the ship's hull; and to 
ascertain positively whether it is owing to the ship's immersi 
to her form of bottom, it would be necessary to lighten her, trim her | 
to the same draught as the Warrior, set her propeller exactly to the 
tame pitch, and try her again at the mile under, as nearly as could 
be done, the same circumstances as attended the Warrior's. trial. 
With reference to the speed of ships under steam generally, 
some misunderstanding appears to exist in the public mind. Ifa 
ship is stated to have made 14 knots at the measured mile many 
dersons look upon this as denoting the ship's future speed at sea. 

Never was a notion more fallacious. From all speeds made at the 
measured mile 1} knot may be deducted, the remainder giving the 
ship's best rate of speed at sea, with good fuel, clean fires, and the 
ship, in fact, “pushed” todo her best. Takiag a ship's average 
speed at sea, two knots may be deducted from the measured mile 
rate. The reason of this is obvious. At the measured mile she burns 
the best picked fuel, her fires are attended by a body of experienced 
stokers from the steam factory of the dockyard, ander their own 
foremen, and the trial is never made when important, like the Black 
Prince, except under the most favourable circumstances of weather. 
This explanation will account for the apparent discrepancy in the 
speed of the Warrior ou her late run with the Lords of the Admiralty 
in their yacht Osborne down Channel, and what she realised at the 
measured mile, When the Warrior made her 14354 knots at the 
measured mile her average sea speed was set down at 12)) knots, and 
this, with a clean bottom, there is no doubt is her true sea rate. 
Meanwhile, it is worth observing here that notwithsianding the 
numerous “infallible” preparations for preserving clean the bottoms 
of iron ships there is yet a noble fortune to be won in thet way. 

A trial with reduced boiler power alse took place on Monday. The 
first trial was made with six out of her complement of ten boilers, 
being six-tenths of her power. Four runs were made as under:— 





















Speed in | Revolutions 








T q Steg "acu 
Run Time. knots team. Vacuum. of engines, | 
— ——-_» —__—. -—. | —__ | 
mip. sec. | Ib Forward, 

1} 4 5 2203 | 195 | 26°75 134 

2 5 40 10 5s8 20 44 } 

3| ¢ 33 12950 20 | 44} 

4! 6 43 10-45 ) 6 re 





Mean speed of the four runs, 11-663 knots 


Two runs were next made with four boilers, four-tenths of the 
ship's power, with the following results :— 


| Speed ia Revolutions | 











Run Time. | knots. Steam Vacuum. obtanines. 
—_— ——_—- -—-———_:S . eee | 
min, sec. | Ib. Forward, Aft. 
1 b2 12°329 204 27 37 40 
2 6 31 9°207 20} 27 27 | 40} | 
Mean speed of the two runs, 10-768 knots. aes ———- 


The Warrior, on her trial with reduced boiler power on the 26th of | 


| plate only to the ship’s sides. 


| immense addition of strength would be given to the vessel's 


! upon the various plates is astonishing. 


| Other 


| planking into matchwood, and have been turned into an active a: 


} penetr 


| than are the generality of such results in England. 





October, 1861, realised a mean speed, with six boilers, of 12-080 
knots, and with four boilers, of 11:040 knots. If the Black Prince 
was trimmed to the same draught of water that the Warrior drew 
on her trial of speed, and her propeller set exactly to the same pitch, 
the difference in speed between the two vessels would be found to be 
very slight. The Black Prince drew one inch less forward on 
Monday than on Saturday. A fresh wind prevailed from the N.E., 
but was off the land, and the water being in consequence perfectly 
smooth, it had no prejudicial effect upon the ship; on the contrary, it 
was of service, as it assisted materially in keeping down the tem- 
perature of her engine-room and stoke holes. 

Orders have been received at Portsmouth from the Admiralty to 
give the ship another trial of speed, at the measured inile, in Stokes 
Bay, with the pitch of her screw altered 2lin. According to present 
arrangements, the trial will take place in the early part of next week. 
The indicated horse power of the Black Prince’s engines in her full 
and reduced power trials of Saturday and Monday was, with 10 
boilers on Saturday, 5,746°514; with six boilers, on Monday, 
3,569°66 ; and with four boilers the same day, 2.989-06. 





IRON PLATE EXPERIMENTS. 

Some interesting experimental firing has taken place at Portsmouth 
recently with wrought and cast iron shot and Sin. shells from the 
95 ewt. smooth-bore gun of the Stork gunboat, under the supervision 
of Capt. It. 8. Hewlett, C.B., commanding her Majesty’s ship 
Excellent, the guonery ship at the port. One day’s experiment 
consisted of the testing of a cellular target built on a plan proposed 
by Capt. Hewlett. The front and back plates of this target were 
composed of 1jin. plate, separated by Sin. ribs, 1din. in depth, to 
which was attached the front and back plates of the target by in. 


angle irons, 4in. by din. These ribs were placed vertically, and in 


6ft. of the target’s length were Sin. apart only, in the remaining 
| I & : 


6ft. being sin. apart. The interior of the target was thus 
composed of a series of cells or flues, in one half of the target 
measuring Sin. breadth, 15in. in depth, and &ft. in length. In the 
remaining half of the target they measured the same length and depth, 
but were 18in. in breadth. The whole structure was 12ft. in length, 
Sft. in breadth, and 1din. in depth (internally). It was fastened by 
the ordinary form of bolt, with nut and screw, from the inner 
This slight strueture was not 
expected to arrest the progress of the 68 Ib. solid shot with a velocity 
through the air of 2,000ft. per second; but co.parative results only 
were sought, as a guide to the minimum thickness of plate required to 
so crush the 68 1b. cast iron shot in its passage through an armour 
plate that it should afterwards be powerless to inflict any material 
injury upon any substance within a certain distance of the plate’s 
reverse side. ‘To clearly illustrate this, suppose that, instead of 
clothing a ship with its armour in slabs of iron of a certain thickness, 
as is the case with our present iron-cased ships, the same amount ot 
metal was divided into two slabs, separated by iron ribs of some 12in. 
or 1din. indepth: the theory is that the outer plate of the ceilular side 
must be of suflicient thickness to destroy the shot in its passage, and 
render it incapable of inflicting any injury upon the inner armour 
plate, or disturbing the fastenings which attach the armour to the 
ship's side, In fact, it is contended that this form of armour should 
perform for the ship what the knight's shield did of old—it might be 
destroyed without necessarily causing injury to the body it was 
intended to protect. The result of the practice at this target was, 
therefore, as already stated, only of a comparative and purely experi- 
mental nature, but still the data obtained must be of great value 
with reference to the subject of ships’ cellular armour. It may not 
be out of place here to notice that in one of Captain Coles’ first 
models of his plan for shield ships his ship's sides were constructed 
on the cellular plan, the inner armour plates being Jones's angulated 
side, extending from the top of the turrets or cylinders to below the 
water-line, and the outer side being in the ordinary vertical position. 
This proposed form, it was said at the time, would not only prevent 
the waves from washing up the slope of the angulated sides, but the 
outer plates were also depended upon to protect the angulated sides, 
with their fastenings, from any injury by an enemy's shot, however 
close he might bring his guns to bear. It is also obvious that an 























a point of the greatest importance to all iron-clothed, but more espe- 
cially so to cupola ships, by this combination of angular and yer- 
tical sides. ‘l'wo other experiments made have a special degree of 
interest attached to them, inasmuch as they relate more particularly 
to the quality of the metal of which the armour plates of onr ships 
of war are composed, rather than to any precise thickness or form 
of plate. The two plates selected for the experiment had each been 
previously fired at several times on the day they were officially 
tested, according to the usual mode, with the 95 ewt. gun, at 200 
yards distance, throwing a 68 Ib. cast iron shot with a charge of 
16 1b. of powder. In the experiment referred to the gunboat was 
moored at a distance of 50 yards only, in lieu of the erdinary prac- 
tice range of 200. The gun used was the Stork’s 95 ewt. smooth 


| bore, with wrought iron shot in both instances. 


The Thames tron Works Company's plate of hammered iron 
was first selected for trial, and the wrought iron shot was sent 
against its least damaged part with a charge of 22 1b. of powder. 
The shot buried itself two-thirds of its diameter in the plate, but 
the latter had no cracks whatever extending beyond the immediate 
fracture caused by the penetration of the shot—about 9in., or ex- 
ceeding the shot’s diameter by lin. The second shot, also of wrought 
iron, was directed against the least damaged part of a rolled plate, 
manufactured by Messrs. Brown, of Sheilield, with a charge of 25 |b. 
of powder, 3 1b. additional to the last experiment. The shot in this 
instance embedded itself in the plate about three-fourths of its dia- 
meter, the plate also in this instanee remaining remarkably free 
from radiating fissures, or cracks. No plates have ever been ‘before 
submitted at Portsmouth to so severe a test, avd none have as yet 
so suces ssfully resisted the impact of shot as these two have done. 
Still these plates must not by any means be taken as representing 
the ordinary quality of our ships’ iron armour. The Java target ship, 
Iving in Portsmonth harbour, has now a number of armour plates on 
her sides which have been tested in the usual manner with the 6&lb. 
cast iron shot, propelled by 16lb. of powder, at a distance of 
200 yards, and the difference in the effects produced by the shot 
Upon some the shot has 
made an indent, impressed its “mark” as though upon a pi f 
soft baker's dough, of an inch or an inch and a quarter ati 
depth, and this has been the extent of the mischief. Not ; 
observable, nor is there a bolt started. The good 1 

instance has faithfully performed its duty. It has allowed the 
would-be intrusive shot to leave its mark behind, but the shot's 
further progress has been stopped, and it has been hurled back- 
wards in hundred broken splinters, and this without the 
slightest injury to the plates’ “backing” or frame of the ship, 
plates, again, have broken up like sheets of glass 
beneath the blows of the shot, aud driven into the ship's 
side by each successive shot, have shattered the 








lece of 
catest 
wk is 























timbers and 

nt 
in the destri of the ship they were intended to protect. The 
inference to be drawn from an inspection of the Java's side and her 
tested armour plates would appear to be this:—If plates of iron 
ean be manufactured of sufficient strength and ter y to resist the 
tion of shot, Wrought or cast, from the 95 ewt. smooth-bore 
gun at close quarters, it must be an immense advantage and protection 
to the crew to have their ship so clothed with defensive armour. But. 
on theo itrary, toclothe a ship with such brittle material for armour 
as may be now seen driven into the sides of the Java would be 
merely to insure the ship's destruction the first time she came under 
fire, when she would in all probability speedily go down from the 
effects of leaks caused by her broken armour plates. 

li the published accounts received in this country of the testing 
of armour plates in France be correct, the results obtained there are 
much more favourable to the resisting powers of the 4}-in. plate 
On the other 
hand, it & asserted by the English manufacturers themselves that 



























} andthen reported to M 


this | 








the quality of the plates forged in England is much superior to that 
of the best plates of France. In the Paris correspondence of the 
Times has appeared some very important and interesting extracts 
bearing upon this point from an article by M. Boinvilliers, a member 
of the Imperial Naval Commission of 1857. In one part of this ar- 
ticle M. Boinvilliers, in referring to the trials of iron sbields at Vin- 
cenhes, says :— 

“The Emperor himself attended several of these trials. He was 
particularly pleased with the result of a heavy discharge against an 
iron plate forged by MM. Petin and Gaudet according to the plan 
definitively adopted. This proof consisted in firing shot in succession, 
at a distance of twenty yards, against the pattern plate, attached to a 
wooden plank representing the side of a ship, much weaker than the 
projected frigate. The guns employed on the occasion were three, 
one of which was a 50-pounder on a French model, and two others 
of 68 of the strongest English model existing. They were of the 
smooth bore,&c. . . . These guns were therefore fired with the 
largest charges of powder they could bear, that is, 16 lb. for the 
French gun, and 17 1b. for the English guns. Thethree shots were 
fired so simultaneously that only one report was heard. The 
Emperor quickly approached the plate the subject of the trial, and 
found it not in the least shaken, but bearing a deep mark of the 
three shots, and perfectly hot to the touch from the coneussion, but 
without the slightest crack.” 

If these results are correct then better plates can be manufactured 
in France than those manufactured by the Thames Iron Works 
Company, by Messrs. Brown, of Sheffield, both of which were tested 
under the severe circumstances to which we have referred, and also 
superior to the plates manufactured by Messrs. Beale, which stood 
so severe a hammering on Jones’ target, both in its angulated and 
upright position—in the first named from the 95 ewt. 68-pounder, 
and in the latter from the Armstrong 110-pounder. In this report 
of M. Boinvilliers there is, however, a grave error, Which may not 
be unaccompanied by others—errors which, if corrected throughout 
the report, might give it a different colouring altogether. M. Boin- 
Villiers states that 17 1b. of powder was used for the English 68- 
pounders, “ the largest charge of powder they could bear.” So far 
from this being the case, we have shown that in the firing last week 
at the Thames Iron Company’s and Messrs.Brown’'s plates the shots 
in each case were fired with 221b, 1 25]b. respectively. It is pro- 
bable, therefore, that the two guns “ of 68, of the strongest English 
model existing,” which were used in testing the plates at Vincennes 
in the Emperor's presence, were not English guns at all, but guns 
made after the English plan, yet very different weapons from our 
magnificently smashing weapon, the 95 ewt. 68-pounder. Again 
“the strongest English model existing” of the 68-pounder is the 
112 ewt. gun, which is fired with a charge of 18 Ib. of powder, but 
would bear a much heavier charge with perfect safety. 











CooxrsG By GaAs.—There is a gas cooking stove in the south 
court, class 31, of the International Exhibition, manufactured by 
Messis. Nock and Price of Birmingham, worthy the closest inspec- 
tio ‘The tirst-named gentleman is the proprietor of the Royal 
Hotel in that town, and therefore practically conversant with the 
culinary wants and requirements of a large establishment. This gas 
stove, Which occupies a space of only 4ft. by zft., will roast, boil, 
bake, fry, and stew at one time, and will cook a good dinner for 50 
persons, or a plain dinner for 100 persons, at a cost of about 1s. 6d. 
The meat does not require any attention, is more nutritious, and of 
a superior quality, the saving by the use « s being at least 12 1b. 
in every 100 1b, of meat, with an absence of all objectionable smell 
or dust.-—United Service Gazette. 

A Heavy Loap.—On ‘Tuesday last a large block of granite, no 
less than 30ft. in length, and weighing about 35 tons, was conveyed 
by 4U horses, assisted by about 200 men, to the polishing works of 
Messrs W. aud J. Freeman, of Penryn, from one of their quarries. 
Careful arrangements were made on Monday week to bring this 
it over the rough moors on tothe hard road. ‘This was 
cted on that day, and last Monday the stone was 
1e bottor of the first hill ready for ulterior operations. 
cements seemed to be most successful, the 




























rything in the arran; ! 
rress over difficult hills both in ascent and descent was uninter- 
rupted, and on the arrival of the block at its destination in the town 
all the workinen of the firm and the inhabitants, of whom several 
hundreds had assembled, joined in three hearty cheers. This block 
is intended to form the shaft of a memorial column to be erected at 
Strathfieldsaye in honour of the late Duke of Wellington, Messrs. 
‘ been intrusted by the present Duke with the 
execution of this work, so far as the granite is concerned. The 
column wiil be raised on a pedestal of still larger dimensions, sup- 
ported by three tiers of steps, each stone of which will be of great 
size. The other parts of the design comprise mouldings in polished 
granite, involving stones of nearly 100 superficial feet. The whole 
will be surmounted by a bronze statue of the late Duke by Baron 
Marochetti. 
Yue Norriern Inox Trape.—The total number of blast furnaces 
erected in the North of England between 1800 and 1845—45 years— 
was ouly 36; and the quantity of iron these would manufacture in 
twelve months, giving 120 tons per week to each furnace, would be 
230,000, say a quarter of a million tons of iron perannum. In 1834, 
Lord Wara’s agent (from Dudley) examined the ore in the Rosedale 
Abbey district, and pronounced it to be * limestone, not ironstone, 
* About that time (says Mr. Marley) the Whitby and Pickering line 
of railway was opened, and a company was formed for developing 
the traflic of that line in freestone and limestone.” In May, 1556, 
the iroustone previously named was sent tothe Birtley Iron Works, 
and in March, 1837, some was sent to the 'l'yne lrou Company, who 
refused it, saying “they were ashamed to see such refuse on the 
quay!” ‘The Lirtley c yupany, however, in January, 1838, re- 
ported favourably of the ore, and entered into contract with the 
Whitby Lronstone Company for no less than 30,000 tons for oue lot 
at 10s. per ton of 224 ewt., anda second at Ys., all of which was 
delivered at the Pelaw staiths. In 1838, Mr. Bewick, before men- 
tioned, began to work and ship the main bed of this ironstone from 
the sea beach at Kettleness, for the Wylam Lronworks. For a long 
time, however, the value of Cleveland ironstone was variously 
estimated—one pronouncing for, another against its worth, After 
many others had tried it, Messrs. Bolekow and Vaughan ordered 
samples to be sent to their works, at Middlesbro’ ; and it is state dasa 
fact that the theu furnace man turned the first few wagon loads into 
the refuse heap, remark that he “never saw such stuff before, 
i ssrs. Bolekuow and Vaughan unfavourably of 
the trial! dn 1s48, Messrs. Boleckow and Vaughan began to use the 
Skinning Grove ironstone, and finding it so much better in yield 
than the Whitby ore, although from tie same bed, their attentio— 
was turned to the I 1and Upleatiam hiils, from the proximity ol 
these to the Middlesbro’ railway. ‘I'rial drifts were made in these 
hills in 1849, aud Mr. Marley deserves the credit of having pro- 
hounced that the main bed of ironstone would be found 
at Eston. This, of course, prove 1 to be correct, but to show 
the general want of faith iu Cleveland hills producing iron- 
stone to any extent, it may be stated that the late Mr. W. W. 
Jackson, the owner of the estate, refused permission to proceed with 
the works statjng that * he would not be a party to assist in ruining 
Messrs. Boleckow and Vaughan, and to spoil his own estate.” The 
subject was, however, resumed by Messrs. Bolekow and Vaughan 
(who are the oldest iron make rs in the town) in 1851); and Mr. 
Marley tells us that as a party of explorers were ascé nding the hills 
in search of a place to commence operations, they picked up several 
pic ces Of lronstone, and afterwards came to a quarry from whence 
the ironstone had been taken to repair the roads, Arrapgements 
were made for opening out the mines on Sir John Lowther’ 
domains, and in April, [850, the first load of seven tons was brought 
out of the ,Eston mines, and sent by carts to Witton Park Jron~- 
Works. In the next twelve weeks, 4,000 tons were despatched, and 
the Eston Ironstone Mines became un ‘uit accompli, as they remalh 
to this day, and are, with their neighbours, likely to remain for 
centuries to come. — Special correspondence of the Newcastle 
Chronicle. 
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Grants of Provisional Protection for Six Months. 

1132. SAMUEL RipeaL, Manchester, and Ropert SueruerD, Great Grimsby, 
Lincolnshire, ** Improv ements in railway brake apparatus.”—Petition 
recorded lith April, 1 

£029. ALPHONSE CoUvREUX, Bridge-street, Blackfriars, London, “ An im- 

roved centrifugal apparatus for breaking stones.” 

2031. ALPHONSE COUVKEUX, Bridge-street, Blackfriars, London, ** An im- 

roved centrifugal apparatus for casting stones and other mater . anc 

n forming embankments and other structures.”— Petitions recorded loth 
July, i862. 

2069. JAMES 














WituiaM Greex, St. Paul’s-buildings, Little Carter-lane, 
London, *‘ An improved method of cutting sheet and plate glass to any 
given design, giving the finished form the brightest polish possible.”"—A 
communication from Carl Heckert, Kronen Strasse, Beriin.—Pelition 
recorded 21st July, 1862. 






2109. MicHAEL HENRY, Fleet-street, London, ‘ Improvements in apparatus | 


for retarding and stoppins carriages, expecially applicable to rai 
carriages, and in disconnecting apparatus for earriages.”—A communi 
tion from Charles Fray Vincent Paul Amédée 





y 





Varem e, Louis Casimir 
Descouleur, and Sabin Joseph Cazier, Boulevart St. Martin, Paris.— 
Petition recorded 24th Julv, 1862. 

2191. EpwarRD Brown Wiutson, Parliament-street, Westminster, and 
Mavrice PicarD, Lyons, France, “ Improve: nents in the manufacture of 
iron and steel.”— Petition recorded 2nd Aucu st, 1862, 

2200. MAKTYN JONN Roperts, Pendarren Hor 
brecoushire, ‘* liprovements in means or ay 
preparing wool and other fibrous substance 
August, 1862. 

9209. MARC ANTOINE FRANCOIS MENNO) 
“ An improved self-inking hand-stamp.”—A communication from Louis 
Mathieu Hector Fromont, Rue Chapon, Paris. 

2213. JouN HENRY JouNSON, Lincoln’s-inn-fields, London, “ Improvements 
in blast furnaces.”—A communication from Daniel Schwabe, Terre Noire, 
St. Etienne, France. 

2217. BEsJaMIN Coombe, Mark-lane, London, “ Improvements in appara 
or machinery for cleaning and decorticating wheat and other grain. 
Petitions recorded Tth August, 1862. 

2219. EpwaRD HALL, Butts Green, Luddenden Foot, near Halli 
shire, ** Improvements in means or apparatus for preparing foreig 
for grinding.” 

2221. FRANCIS MONTGOMERY JENNINGS, Cork, 
ships’ bottoms to prevent fouling.” 

2223, NATHANIEL JONES AMIES, Manchester, ‘‘ Certain improvements in 

p,the manufacture of bearings, * journals,’ and ‘steps,’ employed in ma- 
chinery, and for carriage and other axles.” 

2227. Joun TATHAx, Rochdale, Lancashire, *“‘ Improvements in machinery 
or apparatus for preparing, spinning, and weaving cotton and other 
fibrous materials, parts of which improvements are also applicable to 
other mechanism, in which an uniform or variable rotatory motion is 
required.” —Petitions recorded 8th August, 1862. 

222s, Joun Mactntosu, North Bauk, Regent’s Park, London, ‘‘ Improve- 
ments in obtaining and applying motive power 

Rozert Fow.er, Glasgow, Lanarkshire, 

facture of wove.), plaited, knitted, and other fatrics, 

2231. Sir Joun Scorr Linu, Pall-mall, London, *‘ Improvements in 

carriage Ways and footways.” 
2233. ALEXIS JEAN MorEAU and ADOLPHE Ernest Racon, Bernard-strect, 
~ Russell- “square, London, “ Improvements in the mode of and apparatus 
for treating bituminous and carbouaceons substances for the purpose of 
obtaining the various products, volatile, liquid, and solid, whi hi they 
contain, and aiso in the treatment and ayplication of such products.’ 

2235. THOMAS DE LA Kuk, Westbourne-terrace, London, ‘* improvements 
in the m snufacture of pigments and writing inks, "— Petitions recorded Hh 

1562. 

kY BERNOULLI Bartow, Manchester, ‘ Im ar in ma- 
chines for weaving, warping, sizeing, and dressing.”—A communica- 
tion from Hyppoiite Victor Hermite, Paris 

223 ILLIAM Evwarkp Newton, Chancery- lane, London, “ Improved ma- 

chinery tor compressing powder for cartridges.”—A communication 
from Stephen Davis Tucker, New York, 

2241. Tom HoLpswortit, Shaw Lod 
Bottom Miils, Halifay wkshire, 








€ near Crickhowell, 
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'—Pelition recorded ith 















Rue du Mont Thabor, Paris, 


— 
















York- 
ain 








“A composition for coating 

















**An improved manu- 
” 





13. 























Mills, and Jousx Crossitey, Bank 
* Improvements in means, machinery, 
orapparatus for war pin ize ing, stretching, measuri ing » COOL ing, 
drying, and beaming yarns for weaving.” 

2243. NATHANIEL JONES AMizs, Manchester, “ Improvements in the manu- 
facture of bearings or steps employed in mnachiner} and ri vilway and other 
carriages, and in a composition to be applied there 

2245, Manik Hoxore C HAMPION, Passage des Petites Ecuries, Paris, ‘‘ Self- 
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closing buttons fastening without thread or needlc 

2247. Joun Compe and Joun Henry SMALP AGE, Leeds, Yorkshire, ‘‘ Im- 
provements in the action anc angement of machines for winding cops, 
and in apparatus for holding and ree eiving such cops When used for warps 
or sewing thread or other purposes.” 

2249, ALFRED Joserit Martin, High-street, JAMES Goss, Prospect House, 
Bow-road, and Joux Busu, Buw-common, Bromley, Middlesex, “ Im 
~“\eeeeas in apparatus for distillation.” —Petitions recorded Lith August, 

862. 

2251. WILLIAM Macyan, Greenock, Renfrewshire, N.B., “‘ Improvements in 
steam boilers and in apparatus for feeding the same, and for effecting 
circulation therein 

2253. JAMES Dickson, Tollington-road, Holloway, London, **Improvem¢ nts 
in treating zine ores and solutions of zine to obtain zine thereirem 

2255. Lovis Ser BAT, South-street, Finsbury, London, ** Certain improve- 
ments in lubricating machinery.” 

23 CHARLES ANTHONY WHEELER, Swindon, Wiltshire, ‘* Im} 
in Mschinery for perforating paper 

2257. ALEXANDER DeLkvuE, Dunkirk, "France, ¢ ‘Improvement ts in composi- 
tions for preventing and removing incrustation in boiler-. 

2259. James Laneran, Kimbolton, Hunti ngdonshire, * ‘Improvements in 
apparatus for driving agricultural machinery.’ 

2261. AuGuUsTUS Bry ANT C HILDs, Oxford-street, London, ‘‘ Improvements 
in machinery for cutting veneers.”—A communication from Harrison 

rgd and Jonathun Charles Slecper, Boston, Sussex, Massachusetis, 
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2263. GEORGE SaxpERs, Nelson-place, Old Kent-road, ‘ Improvements in 
domestic fire-escapes.”——Petitions recorded 12th Avaust, 1862. 

2265. JAMES Dickson, Tol lington- road, Holioway, London, “ Improvements 

in the manufacture of chiorine for commercial purposes.” 

2267. Joun Cooper, Town Malling, Kent, * Improvements in valves and 
bashete for pumps, and in valves or cocks for other uses.” 

2268. Joun Switu, Regent-street, and Joun SaunDERS RAYMENT, Rayment- 
vend, Grove-road, Mile-end, London, ** Improvements mm apparatus tor 
generating steam and for regulating its flow, part of which improvements 
are applicable also to other purposes.” 

2271. WILLIAM Larrerty BoyLe, Eastbourne-terrace, London, “ Improve- 
ments in the construciion of chairs and foot ‘stools for the use of dentists, 
and in chairs, couches, and beds for invalids 

2273. HARPER 'TWELVETREES, Lromley, Middlesex, 
and mice traps.” 

2275. Lovis Desire uM ERSTRAET and ETIENNE MAURICE OLIVIER, Boulevart 
St. Martin, Paris, “A new process of manufacturing carbonate of soda by 
the application of sulphuret of sodium, and in apparatus for the same 

2277. WILLIAM ScuneLL, Charlotte-street, Fitzroy-square, I ’ 
provements in extracting the suiphurand sulphurous acid fi 
sulphuret of calcium, which is contained in the residues or was 
obtained in the manufuture of soda."—A communication fiom 

Mond, He-sen Cassel, Geri: ny. —P-titions ree 

#. ELIZA JANE DaGnaLn, Point Pleasant, 
improved tray or receptac 
tooth-brusiies, tooth- powder, and nail-brushes.’ 

2281. Joun Irving, Patshill, and Joun WitLtamM I1anp, Beckbury, Shrop- 
shire, ** A new or improved ritle rest.” 

2233. GEoker Weicn, Birmingham, ** Improvements in ink-tands, metellic 
pens, and T nholders, and other instruments and appliauces used in 
writing and marking 

2285. WILLIAM BEATSUN Rotherham, Yorkshire, ‘* Improvements in the 
Manutacture of stoves.” 

Dox PeLeorin Maraves, Pa 
paratos for cleaning the bottoms s ls. "— communica- 
tion from Antonio Blanco y Ramis, Barcelona, Spain, 

2289. Joun Petriz, jun., Rochdale, Lancashire, * Liny provements in ma- 

hinery or apparatus for bl owing and exhs “ee ting air 

2291. James Horwi oop, Ashton-under-Lyne, Lancashire, “ Improvements in 
machinery or apparatus used for collecting fibrous mate rial and dirt from 
the c arriage boards and roiler beams of mules and other similar mach.nes 
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Hatford, Berkshire, ‘‘ Improvements in apparatus or 
appliances for raising sick or bedridden persons in their beds, and for 
lifting their b-d-clothes.” 

2293. WiiLiaM SouTTER, Birmingham, ‘‘ Certain apparatus for raising and 
planishing metals,” 

2295. JOUN SanpeRs Biockey, Hyde Park, Leeds, Yorkshire, “ Improve- 
men's in the manufacture of co\ouring matters.” 

2207. CHARLES ERNESTO SPAGNOLETTI, Paddington, London, “ Improve- 
ments in apparatus for signalling trains on railways.”—Vetilions recorded 
14th August, 1562, 

2301. in yas CARVIN, Landport, Hampshire, “Improvements in screw 
propellers.” 
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2303. JAMES NEWMAN, Sateen, ** Improvements in machinery for the 
manufacture of metallic tubes.” 

2305. Jouxn Henry Jounson, Lincoln’s-inn-fields, London, “‘ Improvements 
in electro-magnetic time-keepers.”—A communication from John Henry 
Koosen, Dresden, Saxony.— Petitions recorded 15t' August, 1862. 

Hexr¥ Garsipe, Coupland-street, Manchester, ** Improvements in 

machinery or apparatus for marking, etchin g, or engraving on cylindrical 
and other surfaces.” 

2309. THOMAS KNOWLES and Witt1aM Ropinson, Manchester, ‘* Improve- 
ments in racks for window-blinds.”—Petitions recorded 6th August, 1862 

2313. Freveric Barnett, Rue de Rivoli, Paris, ‘‘An improved lamp or 
lantern for street lighting and other purposes.” 

2315. Joun THomas OAKLEY, Grunge road, Bermond-ey, Surrey, “* Improve- 
ments in heating stoves employed for drying and other purposes.” 

2319. Henny Mevronx, Regent-street, London, “ Improvements in the 
manutacture of hats and caps.”— Petitions recorded Isth August, 1862. 

2321. Vicronin Fiorentin CLevet, Rue d’Allemagne, Paris, ** An im- 
proved self-acting apparatus for supplying boilers with water, appli- 

sable also to the raising and to the measuring of liquids ” 

3. Simon Bovucuer, Warchin, near Tournai, Belgium, ** Improvements 
in flax spinning, which improvements are also applicable to spinning of 
tow and hemp.’ 

2325. Travers HartLey Fatkiner, Dublin, “Improvements in the per- 
manent way of railways.”—Petitions recorded 10th August, 1362. 




















| Inventions Protected for Six Months by the Deposit of a Complete 
Specification. 
2343. CHARLES Monson, Connecticut, U.S., “A new and useful repeating 
ry engine.” — Deposited ad secorded 22nd Avaust, 1862. 
z 2DWARD SAMUEL Rircute, Massachusetts, U.s., “ A new and useful 
imp rovement in the mariuer’s compass. Deposited and recorded 22nd 











Notices to Proceed. 

Samvet RipeaL, Manchester, and Rorert Suerverp, Great Grimsby, 
Lincolns hire, hey 9 uae in railway brake apparatus.”—Petition 
nr corde 


} 1151. ALFRED PLE 





TRONC won, South-street, Finsbury, London 
the construction of houses, Walls, palisades, 
nstructions. 

Hexry Crapock Moncxrox, Thurloe-place, South Ken- 
idlesex, *‘ Improvements in the preparation of metal to b> 
i :nnon, rifles, armour p ylates, and other objects 

used in military or naval warfare, or otherwise. 

1163. ADAM Dixon, Birmingham, *‘ Improvements in kuife and fork clean- 
ing machines.” 

1165, CunistorneR CRAvB CreekE, Boarnemouth, Hampshire, “ Improve- 
me nts in the construction of drain and other pipes.”—Petilions recorded 








**Im- 
1 other 




















at April, 1562. 

1166. Tuomas L¥a and Sam 
provements in burglary alarms or indicators.’ 

1171. ARTHUR Wanner, T ulneedle strect, London, “ Improvements in 
the construction of f vessels of war, and in floating or other batteries.”— 
Petitions recorded 22nd April, 

1180. WILLIAM Cc ARPENTER, Greenwich Kent, ‘*An improved method of 
printins in co'ours 

1183. Winuiam Fear, jun., Bristol, “Improved arrangements for joining 
the saw plates of veneer and other saws constructed in segments.”— 





{URL SMITH, Smethwick, Staffordshire, ‘‘ Im- 


















Pet.tions wil, 1862. 
1191. Joun ficlds, Walworth, Surrey, “ Improvements in 
cocks, t 





1104. JouNn Burnley, Lancashire, ‘‘ Certain improvements in pro- 
jectiles, which improvements are applicable to horns attached to vessels 

r War purposes,” 

- Gort Davirs, Pellevue-terrace, Seven Sisters-road, Holloway, 

London, ‘Imp rovements in the manufacture of matting, and in apparatus 

for the same.” 
0. GEORGE WASHINGTON Betpixe, King-street, Cheapside, London, 

**Imprevements in harrows or cultivators.’”—A communication from 
Willis Churehill, Newark, New Jersey, U.S 

1204. RupoLr ZiMARA, St. Petersburg, Russia, “ Improvements in stoves 

and ventilating buildings.” —Pelitions recorded 24th Avril, 




















1216. James AspixaLL, Middlesborough-on-Tees, Yorkshire, ‘An improved | 
apparatus for the safe conveyance from sea to land of ships’ papers, docu- 
ments, mouey, and other valuables, when wrecks or other casualities 
occur at sea.” 

1219. Aveustus Art 
m col sand m appa re utus to be employed for this purpose 
recorde 

THOMAS U NE rT Br OCKLEHU RST, Macclesfield, Cheshire, “ Improveme nts 
in im: chinery for ree:ing singles, rams, organzines, and sewing silks. 

1228. Joun GAY NEWTON ALLEYNE, Butterley lronworks, Alfreton, Derby- 
shire, ‘* Improvements in machinery and apparatus for the preparation 

nd wanufacture of iron and steel.” 

Antuvr Boyle and Thomas Warwick, Birmingham, ‘* New or im- 

proved machinery for manufacturing hair pins and cottar pins, a part of 

which machinery may also be used for cutting off and pointing wires for 

vi rious purposes,” —Petitions recorded 26th Apri', 1862. 

2, WILLIAM CLARK, Chancery-lane, London, ‘* An improved method of 
preserving animal and vegetable substances ""—A commanication from 
Mr. Jules Réné Lion, Boulevart St. Martm, Paris.—Petition recorded 2 th 
April, 1862 

1968. GEORGE Davirs, Serle-street, Lincoln's inn, Lon’on, ‘‘ An improved 
electric ap sparatas, applicable to various useful purposis."—A communi- 
cation from Francois Ferdinand Auguste Achard, Paris. 

1260. GEORGE Davigs, Serle-street, Lincoln’s-inn, London, 
in the manufacture of nails, screws, aud other analogous articles in 
malleable castiron.”—A communication from Ernest Lambert, Paris.— 
Petitions recorded 30th April, ISb2. 

1263. WittiaAM Bopprn and WILLIAM Mercer, Hargreaves Spindle Works, 





LGATH, Dartford, Kent, “Improvements in printing 
"—Petitions | 














“Improvements 











Oldhi Lancashire, “* Improvements in certain parts of machinery for 
slubbi nd reving cotton and other fibrous substances.” 
RovewT Wal Glasgow, Lanarksl N.B., ** Improvements in 





vy and in apparatus therefor.” 
0, Ricv AnD ARCHIZALD BROOMAN, Fleet-street, London, “ Improvements 
in apparatus for superheating steam.” A commanication from Pierre 
Antoine Delafond and Joseph Corrade, Mars-iiles, France. 

l. Matruew Pati, Dumbarton, N.B., ‘Improvements in wind!asses 
and capstans, or ships’ winding apparatus,.”—Petitions recorded 2nd May, 

















1862. 

1324. Pierre Victrice Lerenvrr, Boulevart St. Martin, Paris, “ Improve- 
ments in fountain pens.”— Petition recorded 3rd May, 1862 

1323. FRANcoIs MARREL, Marseilles, France, ** Improvements in forming 


wrought iron bars for the manufacture of armour plates and other articles 

_of forged iron.”—Petition recorded 5th May, 1802. 

WiLL! AM Ciakk, Chancery-lane, London, ** An improved buckle or 
fastenins.’—A communication from sean Louis André, Boulevart St 
Martin, Paris.—Petiticn recor.ied 6th Moy, 1862. 

136s, Joun Compe, Leeds, Yorkshire, ** An improved machine for spreading 
and drawing into slivers flax, hemp, jute, and other fibrous substances. 
—Petition recrded 7th Mau, 1362. 

1528. WILLIAM PRAKIE, Chariton, Kent, “ Improvements in vessels for 
boiling chemical products, as sulphurie acid, and in apparatus for indicat- 
ing the degree of concentration and temperature of such products in the 
boiler, which + apprratus is | applic ible to other pyrometric purposc 
Petition seco 20 i t, 1862 

ARLES Coc 























ANKE, O Bie vy Ironworks, Middlesborough-on-Tees, 

hire “Ty iprovements in the manufacture of aluminate of soda and 
'"—Pet ¢ ded 27th June, is 

EDERICK M. Jon PARKES, Plum tend Kent, “ Improvements in the 
manufacture of gas for lighting and heating, and in apparatus employed 
in the said manufacture.” —Pe ition recorded Mth July, is62. 

2135. Thomas Cook, Manor-place, Walworth, Surrey, ‘* Improvements in 
appar tus employed in the manufacture of envelopes.”—Petition recorded 
sth July, 1862 

Groner H ASE LTINE, International Patent-oflice, Fleet t, London, 

mprovements in carriage wheels.”—A communication from Charles 

avitt, Cieveland, Ohio, U.8S.— Petition recorded Yth J August, Isé2 

. CHARLES ANTHONY WHEELER, Swindon, Wiltshire, ** lmproveme nts in 

hinery for perfo. ating paper.”—Jetition recor. ed Lith August, 186 

2 CuakLes Monsox, Co:.necticut, U.S., “A new and useful reaping 
rotary enging 

2345. Epwakp SAMUEL Ritcnie, Massachusetts, U.S., “A new and useful 
improvement in the mariner’s compass,"—/ctitions recorded 22nd August, 
Ieoz. 
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Patents on which the Stamp Duty of £50 has been Paid. 


29th August, 1859, 
lamburgh.—Dated :9th 





1959. Joszrn Whirwortn, Manchester.—Dated 
Tuomas Menivox, Pionasberg St. Pauli, 

1859, 

OM as AVELING, Rochester, Kent.—Dated Ist September, 1859. 

WiLtiaM B Maem, jun., and Stwgox Batucate, Selkirk, N.B.—Dated 

1 September, 185 

. JOSHUA FIELD L ambeth, Surrey.—Dated 30th August, 1859. 

. ALrrep Vincent NEwrox, Chancery-lane, London.—A communica- 
tion.—Dated #th September, 1859. 

2109. WittiaAmM Epwarp Nrewtoy, C ee lane, London.—A communica- 
tion.—Dated 16th September, 1859. 

SS Soares MIDDLETON, blackfriars- -road, London,—Dated 31st August, 








147 


| 1993. Joun Anperson Sumpson, Liverpool.—Dated Ist oni 1859. 
2021. Bernarp Lavtu, Manchester,—Dated 3rd September, 1859. 
2098. AveUSTUS APPLEGATH, Dartford, Kent.—Dated 14th September, 1859. 


Patents on which the Stamp Duty of £100 has been paid, 

2009. Warren pr LA Rue, Bunhill-row, London,—Dated 4th September, 
1855. 

1941, Wittram Jounson, Lincoln’s-inn-fields, London.—A communication. 
—Dated z7th August, 1855. 

1964. Paci Everne Cuaron, Troyes, France.—Dated 3th August, 1855. 

1909, Joun Horr acd Tuomas Horr, Rhode Island, U.8.—Dated 3ist 
August, 1855. 

1995, Cyprus Clank and James CLark, Street, near Glastonbary, Somer- 
se'shire.—Dated 4th Sept: mber, 1855. 


| 2021. Groner Lowry, Manchester.—Dated 7th September, 1855. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 
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Specifications will be forwarded by post on receipt of the amount 
e and postage (the latter rarely exceeding One Penny). Sums ex- 
. must be remitted by Post-office Order, made payable at the 
ce, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
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ABSTRACTS OF SPECIFICATIONS. 


Tie following descriptions ave made Jrom Abstracts prepared expressly for 
Tux ENGInern, at the opice of her Majesty's Commissioners of Patents, 








Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
438, J. Nasmyru, Braves * Apparatus for obtaining a circular motiv 
power.” ~ Dated 19th February, 1862. 

This invention consists in placing in the centre of a stationary cylinder a 
‘ket in which turnsa rod or shaft, passing through the cover of the evlinder 
at a suitable distance from the centre of the cylinder, The patentee places in 
is a movable solid circular substance, or a movable tube with an arm or 
arms fixed in the shaft, which shaft passes threugh the cover of the 
eylinder. The movable solid circular substance or the movable tube with 
its armor arms, circulates steam tight between the top and bottom of the 
cy ligder rand the said movable solid substance, or the said movable tube. 
He places a plate of any appropriate material, which plate he calls a piston, 
and fixes it to the said solid cireular substance, or the said movable tube. 
He then introduces steam or any elastic or non-elastic substance on the 
suriace of the plate or so-called piston, by which the said movable solid 
circular substance, ora movable tube with its arm or arms, moves inside the 
cylinder through a door attached by hinges or other mewns to the cylinder, 
which door is opened by the piston as it passes, and is shut and kept shut by 
aspring tixed in a recess of the cylinder, or by the pressure of steam, 
141. N. Symons, Combridge-street, St. Pancras, London, “ Steam engine 

Dated ih Februaru, W802. 

This invention refers toa mode of increasing the surface and motive 
power of pistons, internal top and bottom of cylinders, by means of corraga- 
wentations, or grooves, or in any other form or shape that will 
e the supe rficial area without increasing the diameter of cylinders. 

























T. Bovsrie.p, Lovghborouch Park, Brixton, Surrey, “ Protecting iron 
boilers, tavks, aud vats from wear arising Srom galvanic action.”—A com- 

Dated Wth Pebreary, 1862, 

This invention consists, First, in interrupting the galvanic action which 
is produced in iron boilers, tanks, vats, &e., by their connection with pipes, 
pumps, condensers, faucets, or other fixtures of brass, copper, or other 
metals electro-negative to iron, by the use of insulating joints, by which the 
twe metals are separated by a packing of india rubber or other non- 
conducting substance, Secondly, in arresting and depositing from the water, 
before it isadmitted to the boiler, tank, or vat, the copper or other metallic 
salts held in solution by it, which it has taken up in its contact with the 
one r or brass fixtures through which it has passed, by first passing the 

vater through a vessel containing zine in small pieces, or its equivalent in 
galvanic properties, on which the copper or other metal negative to iron 
will be deposited, and not be carried into the boiler or tank to produce 
yaivanic action, so destructive to the iron vessel. 


unication, 

















D. Camp, Flet-strect, London, ** Valves for steam and other engines.’ 


Ac mmunication.— Dated 22nd February, 1862 


This mveution cannot be described without reference to the drawings. 


183. W. B. Jomnson, Manchester, ‘* Steam engines."—Dated 22nd February, 
This invention relates particularly to those engines commonly called hori- 

al, but are also applicable to those of a and consis 
, in placing the air pumpat an angle to the cylinder, and in working 
it by direct action from the piston ry “y or crosshead, sondly, ina peculiar 
arrangement of air pump foot avd delivery valves. The air pumpemployed 
is of the plunger construction, and the planger is caused to pass beyond 
the end of the barrel thereof. The foot valve is placed at one end, and when 
open its lid or moving part oecupies a space which the plunger has left. 
The delivery valve is at right angles to the foot valve, and is opposite a 
space which the plunger vecupics when at one end of its stroke, In the 
plunger the patentee places a valve which opens for the escape of air. In 
constructing foot and delivery valves, he uses india-rubber in such a manner 
that it is confined laterally between metal surfaces ; thus he forms a groove 
within which the india-rubber is placed ; or he ¢ AUSeS it to abut against a 
flange Another part of the invention consists in placing the condenser and 
hot well beneath the cylinder. Another portion thereof relates to a method 
of providing for adjustment of the piston rod in reference to the guide blocks. 
For this purpese he forms the said blocks with asquare which may be altered 
as required by filling pieces, 




















Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, May 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Her’ 
ness, VC. 

33. W. Busn, Tower-hill, Londo: 
sth February, 1862 
This invention consists in constructing omnibuses and other carriages with 

parts thereof double, se that the bottom, sides, and top may, when re- 

quired, be drawn out and afford increased accommodation, An ordinary 
omnibus, for instance, is built to held twelve persons inside ; now, by this 
invention, the inventor proposes that, when required, it shall be capable of 

containing twenty persons inside The fore part of the carriage is im- 





, ** Omnivuses and other carriages.” —Dated 





movable, butall that part commencing just in frout of the hind wheels, 
together with the hind wheels and axle, are capable of being drawn, say, 
6ft. from the fixed part, the space being occupied by duplicate parts, over 
which the parts of the carriage drawn out have been made to slide. The 
invention applies also to vans and other long-bodied carriages. The 
~0 consists in coustructing the frames of omnibuses, tracks, and 
sof angle iron, and in screwing, bolting, or rivetting to the 
anzle irou, for forming parts of the teaming, two other angle irons with 
timber fixed between the two last angle iron-, to which timber the panels 
and other required parts to complete the ¢ urriage are screwed, or otherwise 
secured, Thus the whole of the framing and skeleton of the carriage are 
formed of angle iron, and of two angie irons with timber between them. 
The invention further consists in constructing trucks and carriages in such 
manner that they may be used on rail or tramways, and on common roads, 

wr this purpose the inventor fits a plate or plates under the fore part of 
the truck or carr free to turn upon a pivot, and he connects the front 
axle and wheels to this plate, If travelling upon a rail or tramway he bolts 
the plate so as to prevent its moving ; but when the carriage is to run upon 
ordinary roads he releases the bolt, when the plate and ‘‘ fore carriage” are 
free to move about the pivot, and thus allow of the carriage turning. The 
wheels are such as will travel upon rails or trams as well as upon common 
roads, — Not proceed wit 


461. L.. wW anv, Castle Br sath, “ Ladies’ saddles."— Dated 2lst February, 




















tT e} ‘atentee claims m aking the third or leaping crutch of ladies’ saddles 


' movable, without detaching it from the saddle, so that it may be adjusted 


and fixed to suit i convenience of the rider. 
465. R. and W. E. Pickin, Birmingham, “ Carriage bodies.”"—Dated 21st 





Februsry, 1862 Ny 
For the purposes of this invention the patentees take bars or rods of iron 
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Serr. 5, 1862. 
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or other metal, which they bend where it is necessary, or otherwise shape 
and weld or unite where they meet in such a manner as to constitute a 
framework. ‘To these bars or rods they connect other rods or wires laid in 
pairs or otherwise, so as to produce what may be called a skeleton body. 
Over or under these rods or wires, or over or under some, or portions 
thereof, they attach plain or corrugated woven wire network, which, in 
some cases, they solder or otherwise unite to the rods or wires where they 
come in contact to obtain increased strength, though this is not always 
needful. They recommend that the whole body, when put together, as de- 
scribed, should be galvanised. 

466. J. Krasuskt, Paris, “‘ Apparatus for controlling tery horses.”—Dated 

2Qiet February, 1862. 

This invention relates to anapparatus for stopping fiery horses, which con- 
sists of a small hand winch at the disposition of the driver, placed near the 
seat, or under the saddle for equestrians, A chain, cord, or strap is wound 
round this hand winch, which is attached to the fore or hind legs of the 
horse above hocks by means of a ligature. If the horse becomes restive by 
turning the winch the cord is tightened, which prevents him spreading his 
legs.— Not proceeded with, 


Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


436. J. T. Penpiesury, Blton, near Bury, and G, Pexpienvry, Tottinaton- 
lower-end, * Machinery for doubling, folding, or plaiting cloth.” — Dated 
19th February, \s62, 

These improvements consist, under one modification, in placing on each 
end of a sliding table one or more pairs of jaws; each jaw is attached at 
one end to a lever having its fulcrum between the points of attachment, the 
said lever being movable about the saidfulerum. Each pair of jaws is con- 
nected together by a cross bar hung upon studs or centres, the upper jaw 
being longer than the lower jaw. A tappet is fixed on the said lever, or on 
a shaft forming the said fulcrum, and is acted upon by another tappet 
actuated by a spring fer the purpose of keeping the said jaw or jaws open 
or shut as required, another tappet being situate on the said shaft for the 
purpose of opening or closing the said jaws as needed. Above the sliding 
table is placed a shaft having a longitudinal aperture, the sides of the said 
aperture being for the purpose of holding the cloth in the right position for 
the jaws to take hold of it, At the ends of the said aperture a wheel is 
attached, the said wheel being moved by a rack actuated by some part of the 
machine. On the ordinary doubling table a lever carrying a roiler or rollers 
is so placed that, when the lever moves upon its fulerum, the said roller or 
rollers are elevated or depressed. ‘Lhe last-named roller or rollers come in 
contact with another roller, whose circumference projects a little above the 
surface of the said doubling table. At the other end of the said doutdi 
table to that where the sliding table is situate a fixed or revolving dise, or a 
projecting arm, acts upon the cloth in the middle of its width, and doubles 
the same ; the said cloth being then passed through orb tween the before 
named rollers, and through the before-named longi i nel 
over the edge of one of the said sides forming th 
by the jaws, and drawn along until the sliding table errives near the 
cud of its stroke, when the rack and wheel before named, being acted upon 
by a projecting stud or other part of the machine, eanse the shaft containing 
the aperture to somove that the cloth which is doubled or tolded over one 
of the sides before mentioned shall be so situate that the said jaw or jaws, 
which sare now open, being acted upon by a catch ond one of the before- 
mentioned tappets, shall shut or close and secure the cloth at or near the 
cond of the stroke of the said sliding table ; the said sliding table will now 
return and carry the cloth along with it. and another part of the said cloth 
being folded over the other side forming the aperture before mentioned, 
will, by a similar motion to that before named, be brought in a position for 
the jaws at the other cnd of the sliding table to secure it, and when the jaws 
open the cloth is brought down on the table in any convenient manner. 
The edges of the said sides are notched to enable the jaws tosecure the cloth, 
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437. H. B. Bartow, Manchester, “ Carting or ctheririse pre paring cotton, ec.” 
—A commun ication.—Dated With February, Wer 

The object of Uns invention is to dispense with the use of the carding 
engines now employed, and it is particularly suitable for preparing cotton 
or other fibrous materials for the combing machines. In performing this 
invention, a lap is prepared by a blower and lap machine of the usual eon- 
truction, or in any convenient manner, and the lap so formed is placed 
at the back of the machine, and the fleece of fibrous materials passes 
between fluted rollers to a roller covered with card teeth working in a 
trough. This roller delivers the fibres to a large drum, also covered with card 
tecth ; the fibres are forced between the teeth of the large drum by a current 
of air passing under the trough above referred to. The card fillet of the 























large drum is put on in annular rings, or in spirals, with a space between | u D “ 
| cutting shares to enter the ground.—WNot proceeded with, 


them, and the fibres are collected by the teeth of the cards until a certain 
thickness has accumulated ; the large drum is then turned round nthe 
reverse direction, and the narrow fleece or fleeces of fibres are drawn off by 
a pair of fluted rollers or otherwise ; these fleeces are then passed through 
drawing rollers, and are then ready for the combing machine. The machiue 
above described will do the work of twelve to fifteen carding engines, thus 
saving space, labour, and cost.—Not procee ved with. 





0. J. Friepragnpen, Antria, Ireland, “ Machinery for scutching, breaking» 
and preparing flax, hemp, jute, &e."—D ted 20th February, Us62 
This invention is carried into effect as follows :—In a suitable f ling the 
patentee mounts a revolving shatt on which is fixed a series of sets of lifting 
arms, Which operate on tappet pieces fixed one on each of a series of vertical 
rods mounted and worked in guides fixed to the framing of the machinery, 
there being as many separate sets of lifting arms aforesaid as there are 
separate rods and tappets ; the lower end of each of the aforesaid rods has a 
piece of wood or beater atlixed thereto, and another piece of wood of the 
entire length of the serics of beaters is also fixed to the bottom of the ma- 
chinery ; the bottom edges of the aforesaid beaters are formed rounded, and 
there are corresponding grooves made in the vforesaid solid piece of wood, 
The operations of this machinery are as follows :—The beaters being raised, 
the flax or other fibrous material is placed upon the grooved piece of wood 
aforesaid ; the machinery being then set in motion, the lifting arms as they 
rotate release the beaters, and allow them to fall on the flax or fibrous ma- 
terial beneath, thereby breaking the straw and softening the same ina speedy 
and efficient manner, without breaking the fibre, which isan important feature 
in this invention, thus preparing the fibrous material for the subsequent 
operation of scutching. The novelty of the improved seutching machinery 
above referred to consists in combming and arranging the several parts 
thereof as follows :—In a suitable framing he mounts a revolving shaft, on 
which is fixed a casting formed with radial arms, the ends of which said arms 
are fixed to a ring of metal, to which blades of wood are affixed, one of said 
blades being fixed opposite to each arm atoresaid ; one edge of each of the 
aforesaid blades of wood is formed sharp, and the other edge square, and to 
the square enda square piece orstrip of wood of the same thickness as the blade 
is screwed, and carries between the two pieces of wood a scraper formed of a 
piece of metal corrugated vertically, the flat part Letween cach corrugation 
being partly cut away, so as to leave the lower portion of each corrugation 
independent ; the lower edyes of each corrugation are also formed of a con- 
vex Shape, as teeth projecting outwards ; a picce of metal or knife is also 
fixed to the outer edge of the aforesaid square piece of wood, the cutting 
edge of said knife also projecting outwards as in the case of the scraper 
before described. The above described arrangement constitutes the revolv- 
ing machinery for operating upon the fibrous material, which is fed thereto 
by mechanism ofa special construction, 
J. BLEASDALE ond FL W. Barvatr, Accrington, Lancashire, “ Fluted 
rollers for preparing aud spinning sibrous malerials."—Dited 20th Fes- 
ruary, 1862. 

This invention consists in subjectingsoft wrought iron fluted rollers 
process known as ** 
changed into steel, or partly formed steel, and thus, while the roliers have 
the toughness of soft wrought iron, their surfaces have a greatly increased 
quality of resisting wear and injury, and they become stronger and less 
liable to be bent.— Not proceeded with. 
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use hardening,” whereby their surfaces are made hard or | 


462. J. STANDISH and J, Goopen, Egerton, near Bolfon, “ Machinery or ap- | 





paratus for steippivg or cleaning he tats of carding enyines."—Dated 
wat February, 1s02. 

Tn carrying out this invention the inventors cause each flat to be jointed 
or hinged upon a pin or centre, so that it can be shifted from its original 
position to one nearly at right angles to it, and at each side of the card 
cylinder they employ alever working loose upon the shaft, and give the 
levers & traversing motion by cams, levers, or other suitable means. The 
ends of the levers near the flaty have holes or bearings for holding a brush 
or card, Which bas a revolving or oscillating motion imparted to it, and the 
levers are provided with pins or projections for turning up the flats upon 
their centres. As each flat is turned up by the aforesaid levers, the brush 
comes in contact with the card on the tlat, and efficiently strips and cleans 
it; and after all the flats have been stripped and cleaned, the levers are 
returned to their original position for the purpese of repeaiing the opera- 
tion, whichis performed continuously with the working of the engine.—Vet 
proceeded with, 

463. W. Hamer, Little Lever, near Bolton, *‘ Apparatus enployed in the pre- 
paretion of cotton, We.” — Dated 2st February, i802. 

This invention relates to the removal of the sliver from the can or coiler, 
and consists in placing underneath the material a spring «f metal, so that, 
as the sliver is removed from the top of the can or eler, its lower portion 
is raised upwards by the spring, and thereby prevents break: 
470. W. Asnton, Manchester, ** Improvements in machinery 














* apparatus 


enpl-yed mm the manufacture of braids, &e.”—Dated 22nd February, 1862. 
This invention is designed for the purpose of enabling the spindles in 
braiding machines to be employed in a more lengthened form than has 
been hitherto practical by reason of the position of the bolster plate, which 





is used as a support for the carriers. The improvements consist in the novel 
employment and use of a long tubular bush or bearing to support the 
carriers, extending from the bolster plate upwards to any length required, 
whereby the patentee is enabled to lower the bolster plate, and, conse- 
quently, to increase the length of the braiding spindle. The use of the 
long steadying tube also allows of an increase of the speed of the machine, 
and considerable smoothness in the action thereof. 
472. J. Kinkwoon, Paisley, “ Looms for weaving.” —Datel 22nd Febiuary, 1862. 

This invention comprises various improvements in looms for weaving, 
designed principally to facilitate and cheapen the production of figured 
fabrics of and similar to the Paisley shawl class. The improvements are 
contrived to admit of the application of steam, or other mechanical power, 
and in one modification of loom embodying them are combined with 
jacquard pattern mechanism of the single lift class. This jacquard mecha- 
nism acts on the warps by means of the ordinary harness mounting, and a 
set of heddles; it is also made to regulate or deterinine and to effect the 
changes of the shifting shuttle boxes, and at the same time to regulate or 
determine the picking movements and the action of the weft fork mec 
nism. The shuttle boxes may be arranged for various numbers of shuttles, 
and for shifting to the extent of either one or more shuttles at a time. 
When arranged for shifting one shuttle at a time, each shiiting box has 
fixed to its back a kind of single or double ratchet rack, with the inclined 
teeth pitched at the distance of two shuttle cells in depth, and with this 
rack there are arranged to gear two spring catches centred on the lathe 
frame, in such positions that, when one catch is in gear with a rack tooth, 
the other catch is half-way between two teeth. When a downward shift is 
required, the catch in gear is moved back, and the shifting box falls by its 
weight or is otherwise shifted into gear with the other catch. The catches 
are connected to, or acted upon by, levers carried in such a way as, on the 
lathe moving forward, to be brought against an obstructing piece, which 
piece causes one or the other catch to be moved accordingly as it is placed in 
the path of one lever or the other by one of the jacquard tails. 
476. C. H. J. W. M. Tirpmann, Huddersfield, ** Felted Jubrics suitable for 

carpets, &e."—Dated 22nd February, 1262. 
This invention consists in the application of a woven fabric toa felted 











fabric as a back to strengthen the felt, which may be of any fibrous sub- | 


stance or material capable of being felted. Also in the means of producing 
aribbed, checkered, or other figured surface on felted fabrics, which is 
effected by the use of a woven fabric made of materials or substances not 
able of being felted, which fabric is ribbed, checkered, or otherwise 
figured according to the design intended to be imparted, and employed as 
an endless cloth, or otherwise conducted through the felting machine along 
with a bat, lap, layer, or sliver of wool or other fibrous substance, capable 
of being felted, and which figured surface may be either in combination 
with a woven back or without such back. Such fabrics may afterwards be 
finished and printed by ordinary means of process, and used as carpets, 
hearth rug fa covers, or for similar uses or purposes. 


477. J. enD, Bradford, Yorkshire, “ Juequard engines."—Daled ¢ 
February, 1 
This invention consists in the employment of two grip levers hinged at 
one end tou stud on which they are capabie of vibrating or oscillating, »nd 
arranged in such manncr that the other ends are guided by a vertical slide 
frame, so that the upright wires can be lifted and lowered vertically, ‘ 
thereby avoid or dispense with long or oval eyes in the needles.— Not pro- 
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Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Imp'Gnents, Frour 
Mills, jie. 
427. J. UL. Wastincs and J. Frerzer, Holkkam, end J, Woons, jun , Wells, 
Norfolk, * Ploughs.”— Dated Vth Februcry, US62 

This invention relates to the double-furrow plough to be worked by two 
or more horses, depth of the work to be done, and so con- 
structed as to be cap: 4“ set to any wuith or depth of work desired, 
and also of being adapted as a subsviler when required for that purpose, 
‘the handle of the plough is similar in form and construction to that ordi- 
narily employed, and the beam is carried by standards or loads similar to 
those now in use. The frame is made of wrought iron, the side pieces being 
connected together by screwed rods, so as to be capable of being set to the 
desired width. A complete plough is attached to each side of the frame, 
ene being in advance of the other, For ploughing turnip grounds, or other 
similar purposes, two cast breasts or plates are used to turn the mould 
over; and for ploughing wheat stubbles, instead of the two cast breasts, 
two wooden boards are used to leave the mould open to the atmosphere as 
much as possible without turning it over, For subsoiling the ground the 
foremost plough is removed from the frame, and a subsoil head is fixed on 
in its stead, such subsoil head being provided with one or two points or 


















434. W. Fintu, Burley, Leeds “ Machinery for digging or turning up the 
soil."—D ted 8th February, 1862. 

This invention cannot be described without reference to the drawings, 

457. C. Woop, Bramford, Suffolk, “ Horsz-rakes.”"—Datid 20th February, 
262, 

According to this invention the person that is using the rake is mounted 
on a seat or platform which is so placed as to act by its weight, and the 
weight of th tendant, as a counterbalance to the teeth of the rake when 
they are being raised to deliver their load of collected material, as well as a 
counterbalance for the weight of the shafts. By a suitable arrangement of 
a lever or levers, Which are acted upon by preference by the feet or foot 
of the attendant, the teeth are raised as required. lt may, however, 
sometimes be found desirable to employ the hands or hand of the 
attendant instead of or in conjunction with the feet or foot for the purpose 
of raising the teeth in combination with the balancing or counterbalancing 
weight due to the position and arrangement of the seat or platform and the 
attendant, 






Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ic. 
482. R. Foster, Beeston, Nottingham, * Horticultural and other simila 
buildings.”— Dated 22nd February, 1862. 

This invention relates to the construction of horticultural and other 
similar buildi or erections, and consists ina method of so joining or 
attaching the several parts which compore them that they may be readily 
tuken in pieces when the owner or tenant of them leaves the premises upon 
which they are erected, the said several parts socomposing such buildings 
or erections being also readily connected together and erected at or on any 
other convenient place or places. 








Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 


432. M. Henry, Flect-street, London, “ Cartcidges."—A communication.— 
— Dated 8th February, 1862. 

The inventor employs for the purpose of this invention a tube or case of 
metal or other impervious material or substance not porous to damp, wet, 
orair. He preferably forms this case tubular or cylindrical, or as a short 
tube, and closes one or both ends by a plug or stopper of cork, india-rubber, 
gutta-percha, or other suitable substance, to one or both of which he some- 
times also fixes a dise or plate of larger diameter. He prefers also placing 
a collar round the tube to prevent its slipping too far down the barrel of the 
arm. He manufactures an improved ball cartridge thus :—He inserts the 
ball into such tube, pushes it part of the way down therein, introduces the 
powder, and closes the tabe with the stopper. He packs the groove of 
grooved projectiles with hemp or the like soaked in or covered with tallow 
or similar agent.—Nol proceeded with, 

454. Ro T. Prircuerr, St. Janes's street, London, “ Turg ts or butts."— 
Dated 0th Fobrucry, 1862. 

This invention refers to such targets or butts as are used for leaden pro- 

jeetiles, and consists in facing them with lead, in order that the projectiles 








may become fixed thereto, or therein, and the toss of the lead of which the | 


project les are formed may be thereby prevented. In some cases the 
inventor dispenses with a backing, and tts blocks, plates, or pieces of lead 
in frames,—-Not pi oceeded with, 


CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 

428. R. Warnins, Poniico, Oil and spirit lamps."—Dated 18th February, 

1sé2. 

This invention relates in part to lamps of all kinds, and in part and more 
particularly to that c'ass of lamps in which the bight is produced from the 
gas or vapour evolved, generated, or raised from and by the application of 
caloric or heat to volatile oils, spirits, compounds, or liquids suitable for the 
purpose, and consists in improvements in the form and construction and the 
mode of fitting the burners, movable and other parts of lamps, and in 
admixing and compounding in the various specitic proportions the oils, 
spirits, or liquids to be used therein. The object of the said improvements, 
applicable to the lamps generally, is to make them more perfect by simpli- 
fying the forms of the movable parts, and thus to render them capable of 
being more readily and easily fitted together andattached, and less liable to 
derangement or injury when in use, thereby increasing both their effici- 
ency and durability. And the object of the improvements in the burners 














and other parts of the lamps of the class to which the invention refers, as 
above, is to increase the number of jets and the volume of light of each jet 
from each single aperture, and the object of varying the component parts of 
the specific compounds (Nos. 1, 2, and 3 respectively) is to adapt the same to 
produce various degrees of light and volume of jet in each lamp, and to 
admit of the necessary increase in the size of the aperture according to the 
light required. 

480. G. Buakey, S. Buakey, and J. Buakey, Liverpool, and B. Wire, 

Birkenhead, “ Leqvings or gaiters.”—D ited 22nd February, 1862. 

This invention has for its object the construction of improved leggings or 
gaiters, whereby the use of side fasten'ngs, or the necessity of suspending 
them as now commonly practised, is entirely obviated. And these improved 
gaiters or leggings the patentees prefer to form from one piece of leather, or 
other suitable material, so as to resemble in form and appearance the top or 
leg part of the hessian, wellington, or other like form of boot, so that when 
worn with elastic sided, laced, or blucher boots, or with shoes, they will have 
the appearance of the hessian, wellington, or other like boots. To construct 
a legging or gaiter according to this invention, they take a piece of leather, 
or any other suitable material. and cut it to the required form, so that when 
the two vertical or iongitudinal edges are sewed or otherwise attached 
together, the required shape is obtained ; and in most cases they prefer that 
the lower part of the front of the legging or gaiter be cut out, so as to form 
an arch over the instep of the foot, and. if required, a gaiter front may be 
added to cover the top or part of the top of the foot. When these improved 
leggings or gaiters are intended for childrens’ or ladies’ wear, they propose 
to insert an elastic gusset in the front or back, or both, or one on each side 
of the bottom of the gaiter or legging, to facilitate the putting on and 
taking off the same, aud to cause them to adhere more closely to the ankles, 








CLass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

442. J. Turner, Upper Thames-street, London, “ Machinery Jor mixing, 
mincing, and pounding materials to be used in the preparation of Jood.”— 
Dated i9th February, 1862. 

This invention is applicable to three or more distinct operations in the 
preparation of food, and consists in constructing machinery so that motion 
ix imparted to a crosshead by side levers and two sets of cogged or toothed 
wheels. ‘Two of these are keyed on to a horizontal shaft, supported by a 
frame, the other wheels being connected with the levers. A mixing 
receiver, surrounded by a toothed band, and supported by a frame capable 
of being tilted, is situated beneath the crosshead, and is made to revolve on 
a cent'e point by a screw in the shaft. The whole may be fixed to a bench 
or dresser by a clamp or other means, The instruments or utensils used 
may be attached to the crosshead aforesaid, and be cither fixed or free, as 
the case may be.—Not p: occeded with 
444. W. Davis, Spencer-voad, Stoke Newington, Increasing the Uluminating 

effect of coal gas, dec.” —Dated 19th February, 1862. 

The patentee claims, First, increasing the illuminating effect of coal gas 
and other gases by means of hydro-carbons or carburetting materials, or en- 
riching or auxiliary agents, conveyed continuously from their receiver or 
holder, while the combustion of the gas under treatment is going on, to a 
receiver, holder, or part in such proximity to tie burner at which the gas 
is undergoing combustion that the heat uced by such combustion shall 
evolve vapours from the hydro-carbon orcarburetting material, or enrich ng 
or auxiliary agent, Which vapours shall combine with the gas under treat- 
ment, and thereby increase its illuminating effect. Secondly, the mode 
of increasing the iliuminating effect of gas by hydro-carbons or carburetting 
materials, or enriching or auxiliary agents, contained in a holder below the 
burner, from which holder they are gradually raised to the neighbou hood 
of the burner by capillary action or other means, so that the heat trans- 
mitied from the burning gas shall evolve vapours from them which combine 
with the gas and increase its illuminating effect. Thirdly, the mode of 
applying threads of cotton or other fibrous material for raising 
the hydro-carbon or earburetting material, or enriching or auxiliary 
agent, ace rding to which, the threads carried from the holder of 
the said hydro-carbons or agents are coiled or wound in the neighbourhood 
of the burner for the purpose set forth. Fourthly, the mode in which the 
hydeo carbon or carburctting material, or enriching agent is raised to the 
contre of the burner below the part where combustion is going on, so that 
it may give off vapours, which combine with the burning gas, substantially 
as described, 

451. E. M, Srorur, Manchester, * Manufacture of mangances’, &e.”—A com- 
munication.—Dated 20k February, 1802. 

In performing this invention the manganese ore is pulverised and reduced 
with pulverised charcoal or other carbonaceous substance in a crucible ; 
the necessity of producing soluble salts of protoxide of manganese, and the 
dissolving of the ore by acids, as was heretofore requisite, is thus obviated. 
The manganese metal produced is hard, tough, and does not oxidise by ex- 
posure to the air. Manganese, when manufactured as abovedescribed, may 
be used alone for many practical purposes, The Second part of this in- 
vention consists in combining manganese with copper, zinc, tin, nickel, 
iron, steel, and other metals or a!loys of metals, in order to produce metallic 
compounds for yarious manufacturing and metallurgic purposes. — These 
compounds are produced by melting the manganese together with the 
metal or metals in erucib!es, the proportions depending upon the particular 
purpose fur which the metallic compound is required.— Not proceeded with. 
471. W. H. Ross, Liverpool, “ Manufacture of sugar.” —A communication.— 

Dated 22nd February, 1862. 

This invention consists, principally, in using in the manufacturing or 
refining of sugar the phosphates of ammonia in conjunction with sulphurous 
acid, either gas or liquid, or with any of the sulphites or bisulphites. 
































Cass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galcanic Batteries, §e. 
468. S. Smitu, High Holborn, London, ** Blectro-magnetic engines.”—Dated 
21st February, 1862, 

This invention consists in a novel mode of arranging, disposing, mounting, 
and working soft iron cores or magnets, and other moving parts of electro- 
magnetic engines, so that, while each piece of soft iron shall be attracted or 
drawn towards and through the hollow ¢ ntral passage way or chamber of 
a helical magnetic coil, or series of such helical magnetic coils, in turn, a 
direct action in astraight line through such ls is converted into a con- 
tinuous rotary motion when the hetices are connected with the battery, 
anda current of electricity is caused to circulate through the properly 
insulated wires forming the coils, and the action may be regulated by any 
of the well known means for making and breaking contact. Instead of 
arranging the magnets around the circumference of a revolving frame or 
disc, or in any of the ordinary modes or methods heretofore employed, the 
inventor forms a jointed beit or chain, or a series of pieces of any suitable 
shape, connected or hinged together so as to form an endless band or belt, 
composed of alternate conducting and non-conducting material or materials 
subject to the action of electro-magnetism, alternated with those not 
subject to such influence while passing through the helices, and he mounts 
or supports such a chain or series of materials so disposed upon two drums, 
or the peripheries of suitably mounted wheels, or their equivalents, and 
these drums are caused to rotate by the alternate attraction of the iron 
links or portions of the chain, motion being communicited from one or 
both of these drums by means of toothed gearing, or in any other con- 
venient manner.—Noet proceeded with. 
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Sream Fine Escixes.—On a trial on Wednesday, of Mr. 
Roberts’ steam fire engine, at the works, Millwall, a loaded 
truck was attached, and wedges placed under the wheels. 
Upon starting the engine, the truck was drawn over the wedges 
with the greatest ease; the engine was then turned round, 
with the truck still attached, in the space of 20ft. A rope was 
then made fast to a 15 fathom length of 2gin. chain, weighing 


| 2 tons 2 ewt., the rope being then taken to the barrel and the engine 


started. The chain was drawn along the ground at the rate of 90 
feet per minute; it was then pulled on and off the testing machine j 
the rope was then made fast to the dynamometer end of the testing 
machine, and the pull found to be 1 tous. Some experiments were 
then tried with Mr. Roberts’ new regulator. It is well known that 
the steam fire engines in use in London are useless for small fires, 
as they cannot work witha small jet. The smallest quantity they 
could throw would, in many cases, do more mischief than the fire. 
The first jet used wasa Ifin., then a llin.; upon trying a lin. the 
engine worked very irregularly; the regulator was then brought 
into play, and the engine went off freely. A Jin. and jin, jet were 
then tried in succession with the same satisfactory result. The 
hese belonging to a hand-pump was then connected with the 3-16 
jet usually used. With this 10 gallons per minute were discharged 
ut first, and afterwards brought down to one gallon. A jet of 1-64 
of an inch was then screwed on, and with this it took 12 min. 45 
sec. to fill a quart measure, the engine still making 100 strokes per 
minute, the steam pressure being from 80 1b. to 90 Ib. per inch 
throughout the trials. 
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Suort Sea Passace 10 IreLanp.—The Portpatrick Railway was 
open for traffic on Thursday week. A special train left Belfast for 
Donaghadee, and the steamer Heroine started for Portpatrick 
immediately on its arrival, with 600 passengers. She made the run 
in 1 hour 27 minutes, and back in about the same time without a 
single aczident. This is the shortest sea passage between Great 
Britain and Ireland. 

NavaL Gossir.— Mr. Lynall Thomas has induced the War 
Department to give him permission, at the cost of about £2,000, to 
manufacture a gun of 16 tons’ weight, on his principle, at the Royal 
Arsenal, Woolwich. It is expected that the monster gun made 
by the Mersey Company will be ready for trial at Shoeburyness this 
week. The gun weighs very nearly 22 tons. The charge of powder 
to be used will be 60 1b., and the shot, which isa 13in. solid cast iron 
one, weighs 282 Ib. 

Tue Prevention or Cotuiery Accipents.— At the close of the 
late session of Parliament an act was passed to amend the law 
relating to coal mines; and its adoption, it is hoped, will prevent a 
recurrence of the scenes with which the public mind was shocked 
at the Hartley and other collieries by the frightful loss of human life. 
The Government, soon after the accident at Hartley, required a 
report, and the opinion given was that there should be two shafts or 
outlets to every mine; the principal feature in the new act, therefore, 
is to make ample provision on that subject. The act is to apply to 
coal mines and to ironstone mines mentioned in the seventh section 
of the Act 23 and 24 Vict. c. 151, and referred to as the “ Principal 
Act.” An “ existing mine” is to mean a mine that is actually being 
worked at the time of the passing of this act, and a “ new mine 
is to mean amine opened after the passing of the act, or an old 1ine, 
the working of which is begun afresh after the passing of the act. 
It is now enacted that it shall not be lawful for the owner of a new 
mine, and after the 1st of January, 1865, it shall not be lawful for the 
owner of an existing mine, to employ any person in working within 
such mine or to permit any person to be in such mine for the pur- 
pose of working therein, unless there are in communication with 
every seam of the mine, for the time being, at least two shafts or 
outlets at work, separated by natural strata of not less than ten feet 
in breadth, by which shafts or outlets distinct means of ingress and 
egress are available to the persons employed in the mine ; but it shall 
not be necessary for the two shafts or outlets to belong to the same 
mine if the persons therein employed have available means of in- 
gress and egress by not less than two shafts or outlets, one or more 
of which may belong to another mine. The provision is not to 
apply to opening a new mine for the purpose of searching for or 
moving minerals, or to any working for the purpose of making a 
communication between two or more shafts, so long as not more 
than twenty persons were employed at any one time in the new 
mine or working. If the owner of an existing mine object to the 
Secretary of State that, by reason of the nature of the miue, or from 
other special circumstances, he cannot comply with the new law, a 
reference is to be made to arbitration, and an extension of time may 
be granted, or the owner required to make two outlets for the safety 
of the workpeople, or otherwise. Further, the act provides a sum- 
mary proceeding, by way of injunction, to restrain the owner 
working a mine to which there are not two shafts or outlets. Any 
of the courts of equity or common law may, upon the application of 
the Attorney-General, acting on behalf of the Secretary of State, 
prohibit, by injunction, the working of any mine in which any 
person is employed in working or is permitted to be for the purpose 
of working in contravention of the provisions of the act, and may 
award costs ; but the section is to be without prejudice to any other 
remedy permitted by law for enforcing the act. No person is to be 
precluded by any agreement made before the passing of the act from 
doing anything that may be necessary for providing an additional 
shaft or outlet toa mine where the same is now required, nor be 
liable under any agreement to any penalty or forfeiture for doing 
what may be necessary to comply with the present act. ‘The powers 
now given are to be construed with the principal act, and it is fer- 
vently to be hoped that, by the exercise of the authority now vested in 
the Government, there will be no further sacrifice of human life by 
accidents in coal mines.— Observer. 

Tue CLeveLAND Ironstone.—The town of Middlesbro’ owes its 
importance almost entirely to the discovery of ironstone in Cleve- 
land, the hills from which this stone is taken lying a few miles 
south of the town. Mr. J. W. Orde, the historian of Cleveland, 
states that in 1328 (2nd of Ed. III.) a grant of a meadow in Rose- 
dale, called “ Baggathwaite,” was made from Robert de Stuteville 
to a monastic order then residing in Rosedale—probably at Rosedale 
Abbey—and Mr. Orde says that “ the vast heaps of iron slag, and 
the numerous remains of ancient works in Bransdale and Rosedale, 
prove that much iron was formerly produced here.” There are no 
further records, however, of ironstone workings in the neighbour- 
hood until comparatively recently. It appears that in 1790 a gentle- 
man who thought he had discovered ironstone at Skelton or 
Whitby, applied to Mr. Wharton, the owner of the estate, for leave 
to make an investigation. Mr. Wharton declined all overtures on 
the matter; and then we pass on to 1811, when the then Mr. W. 
Ward Jackson, of Normanby Hall, sent some samples of iron 
ore, found in his own locality, to the ironworks at Leamington. 
The workmen at Leamington pronounced it to be “ good for 
nothing.” However, in that same year, Mr. Thomas Jackson, of 
Lackenby, laid bare the full height of the ironstone in the Lackenby 
Banks, and this now forms a part of the Eston Ironstone Mines. 
Mr. Marley, mining engineer, states, in a paper published by the 
Institute of Mining Engineers, that in 1827-28 the coast from the 
Tees to Flambro’ was examined for the purpose of discovering iron- 
stone; but the nature of the beach being unfavourable to shipping, 
and there being then no railway accommodation, the proceedings, 
which had been instituted by the Birtley lronworks Company, who 
had, just about that time, come into working operation, were brought 
toaconclusion. In 1833 the Whitby and Pickering Railway got 
into operation, and this ironstone was again sought after. Indeed, 
from the year 1790 it seems that successive generations were haunted 
by dreams of ironstone mines yet to be discovered in this neigh- 
bourhood. From father to son the tradition had been handed down of 
mines of iron, In May, 1833, some ironstone was sent from the 
Grosmont mines to the Birtley Ironworks, which have, therefore, 
the hovour of having been the first company that ever used iron 
produced in Cleveland. The first lot of ironstone sent to these works 
consisted of 55 tons; but that it was not then looked upon very 
favourably may be inferred from the circumstance that a second 
quantity was not received by the Birtley Ironworks until May, 1837, 
just four years. This second lot consisted, however, of 128 tons, so 
that the quantity was a considerable increase upon the first consign- 
ment, and shows that the Birtley Company had little fear of 
ketting through the larger cargo. Going back a little, I find from 
Mr. Marley's paper that the main seam of ironstone was discovered 
in 1828 by a Mr. Berwick, of Sunderland, who reported that 
‘the only reason why operations were not then com- 
menced in working the mines was the fear that a suflicient 
number of ships would not be obtainable for trading pur- 
poses to carry the ore along the coast.” In 1829 Profes- 
sor Phillips acknowledged the discovery of tbe thick bed of 
ironstone. In the same year Mr. Charles Attwood, of the 
Towlaw Ironworks, and his brother-in-law, Mr. W. Matthews, 
Visited the Hambleton Hills not far from Sutton, in search of iron- 

Stone, and met with some good specimens of ore; but Mr. Attwood 
seems to have gone no further than to prognosticate that “ when 
the railway system came to be developed Cleveland would become 
4 great iron district.”. Mr. Attwood was a prophet, and in 1841 or 
1842 he returned to see with his own eyes the position of the ore 
among the Cleveland Hills. Others, however, long before Mr. 
Attwood, had predicted similar good things. Among these we may 
mention that, in 1632 and 1833, Mr. W. A Brooks, C.E., and Mr. T. 
Y. Hall, of Newcastle, explored these hills and coast with a view to 
reporting on the project ofjdocks and a harbour of refuge at Redcar 
Mr. Brooks reported: “ The adjacent rocks contain large quantities 
of ironstone; and suggested the “ feasibility of a cannon and anchor 
foundry being set up here, as it would supply the locality with these 
things 30 per cent. cheaper than any other place.”—Special corre- 
spondence of the Newcastle Chronicle. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Favovrante Tone ix Brwrncuam AND WoLVERHAMPTON—ANIMA-~ 
TION IN THE Nortu OF Enauann: Orders for Six Months : Increase 
of Machinery at Armour Plate Works—-DEMAND HERE FOR THE 
Battic anp Brack Sea Ports—Orpers COUNTERMANDED FOR THE 
Srares—Paice or WELSH Rais—Svuccessrus COMPETITION OF THIS 
Disrrict wir Betciun—P1¢ ron Trave: Tone not so Confident 
—Ironxstoxe Trave: Good Demand: Prices Stiffing — Coat 
Trave: Briskness—TuE Rounp Oak Works: A Description Colour 
of the Rose—GexenaL Manvuracruring Trapes: J/mprovement 
almost. Universal—Tue Boarv or Trave Returns: Metals, 
Machinery, and Hardwares Specified—Tue Strike 1x THE HOLLow 
Ware Trave: Charge of Intimidation—Tux Mayor or Binaic- 
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Report and Explanations; Will the Concern Pay ?—Axotuen Loca 
Ramway Live. 

Orpers continue to arrive for sheets for the north of Europe, and it 

is evident that, in consequence of the number of orders now in hand 

for that part of the world, not a difficulty will be experienced in 
getting iron shipped before the ports of the Baltic and black Sea are 
closed. In regard to the trade with the United States, however, the 
feeling is scarcely so good now as at the time of our last. At the 
latter date orders were tolerably plentiful at some houses for sheets 
for the’Southern States, with which some enterprising brokers have, 
in that sample, carried on a good trade in the past few months. But 
recently their ships have been captured, and the caution thereby 
aroused has occasioned brokers to countermand a portion of their 
orders. ‘The reports received here from the north of England and 
from South Wales are all of a character to encourage the feeling 
which already prevails in this district. At certain of the leading 





houses in the north of England the order books are full up to nearly 
the close of the Lady-day quarter. The houses referred to are well 
known for the manufacture of ship plates, and also the heavy ar- 
mour plates which are now required by Government. To produce 
iron of the last-named description extensive additions are now being 
made to one of the works which is well known in the iron-making 
world for the character of their armour iron, and the machinery is 
being constructed here. The rolls that are being turned are of a 
size which astonish some of the makers of South Staffordshire, being 
upwards of three feet in length. The Welsh houses are so well off 
for rails as that a buyer would now find difficulty in planting an 
order for two or four thousand tons of rails at £5 17s. 6d. per ton. 
Within a month ago he might have succeeded in getting an order 
booked at £5 and half-a-crown. It is easy to see what an influence 
such a state of things mustexercise on thetrade of SouthStaffordshire, 
where if we do not make many rails yet we produce to a consider- 
able extent other descriptions of railway plant. One house engaged 
in this department of trade has, we may state, just succeeded in 
obtaining a valuable order that was being competed for by Belgian 
houses, who have recently been not a little successful in their com- 
petition with the British makers. The railway carriage company 
who have works at Oldbury booked on Wednesday last week au 
order which embraces the whole of the rolling stock, locomotive 
engines, carriages, wagons, and fixed plant, such as turntables, 
station frames, &c., for the Turin and Savona Railway. 

The pig makers are talking scarcely so confidently of prices as 
they did last week ; indeed, among some an impression prevails 
that they will not be able to obtain so much for their article as was 
the case last quarter. Sales, however, were effected both in Bir- 
mingham yesterday (Thursday), and in Wolverhampton on the day 
before, at the rates current three months ago. Lronstone of the 
district, of best quality, is realising a ready sale, and the prices have 
an upward tendency. The trade in coal is brisk, and the prices 
are decidedly stiffened. 

The following highly-coloured picture of the Round Oak Works 
we take from the Doletiensin Chronicle of last Wednesday :-- 
“ Reference was made in these columns a few weeks ago to a dinner, 
at the Round Oak Ironworks of the Earl of Dudley, which the work- 
men gave to Mr. RK. Smith, the veteran and highly-esteemed agent 
of his lordship. ‘These works are on a very large scale, are admir- 
ably arranged, and provided with every requisite for the convenient 
carrying on of the operations there conducted. During the past 
few months they have been visited by a number of distinguished 
foreigners, whose attention has been attracted by the admirable case 
of specimens of iron exhibited by his lordship in the eastern annexe 
of the Exhibition, all of which were got up at these works. The 
first impression which the visitor receives on entering the works is 
the remarkable cleanliness, order, and airiness of the whole place. 
The difference between these and most ironworks is in this respect 
as great as between the deck of a coal barge and that of a man-of- 
war, or a first-class merchant ship. Access to and from the works is 
most convenient. The coal and pig iron are brought by canal and rail 
to the back, whence they are conveyed to the puddlivg furnaces, 
thence they go to the mills, or at once to the West Midland Railway, 
which is close to the works, for immediate delivery. The engine is 
high-pressure, and occupies extremely little space, the whole works 
being open from end toend. ‘he driving wheel is nearly 25ft. 
in diameter, and the hammers for reducing the blooms are of great 
weight. ‘She arrangements throughout are admirable, and such as 
only the capital of Lord Dudley, and the energy and ability of Mr. 
Smith, and those who act under him, could realise; 400 tons are 
turned out weekly, and the quantity only inadequately expresses the 
importance of the production. Mr. Smith wisely determined to 
make only first-class iron, and a large proportion of what is turned 
out is “ best,” or “ best best.” It is satisfactory to find that during 
the five years the works have been in operation, although they con- 
stituted a very large addition to the make of the district, and the 
trade has been flat during the whole period, they have been in full 
operation, the excellent quality of the iron always securing a 
market. 

The general manufacturing trades still maintains its animation. 
The harvest seems to be progressing favourably, aud the crops are 
being garnered in good condition. This, it is thought, will produce 
a good effect upon the autumn trade, inasmuch as, when there is a 
good harvest, the country people can afford to buy articles which 
otherwise would be dispensed with; and consequently the retail 
shopkeepers will be disposed to give larger orders during the 
autumn season. ‘lhis district has received its full share of orders, 
some manufacturers having two or three weeks’ orders upon their 
books. The tin-plate workers of this town are still at work full 
time, and in some of the minor trades there is increased activity. 
Renewed animation is felt at Birmingham in all the old staple trades 
and, except in the jewellery and some other fancy trades, the men 
are, with scarcely an exception, working full time. 

The total value of the British manufactures and produce exported 
in July was £12,151,801, against £10,094,260, in the corresponding 
month of last year, and £12,522,698 in that of 1860, and greater by 
nearly a million than in any preceding month of the present year. 
The excess of more than two millions upon the exports of the 
corresponding period of last year was distributed over nearly all the 
principal articles, the only exception being machinery, cast iron, 
and cotton yarn. The manufactures of the Midlands participated 
largely in the increase. Fire-arms, for instance, rose from £18,902 
value last year to £31,078, but whether this excess represents an 
unusual demand from Africa and other countries receiving muskets 
from Birmingham, or shipments to Sicily or Damatia, the Board 
of ‘I'rade accounts afford no evidence. Glass rose from £48,521 to 
£56,388, and earthenware and porcelain from £72,684 to £122,850; 
the latter increase extending to nearly every market which the 
manufacturers of Staffordshire supply. The principal increase, 
however, was in the exports to France and the United States, our 
commercial relations with the latter country becoming much more 











extensive of late, while the French trade was never more flourish- 


ing than at present. The exports of hardware and cutlery amounted 
in value to £318,469, against £255,417, the increase extending to 
every country except Holland, Spain, and Brazil. Machinery, as 
already stated, showed a decline, the value of the exports of steam 
engines being returned at £139,600, against £211,455 in the corre- 
sponding period of last year, and that of other descriptions of machi- 
nery at £234,742, against £253,214. The falling off in steam 
engines took place in the shipments to Russia, Spain, and India, 
and the exports to the two former countries have been of late upon 
an extensive scale. In other descriptions of machinery the diminu- 
tion extended to all countries except France, the Hanse Towns, 
India, and Australia, The metal trades flourished during the month, 
as regards export orders, as will be seen from the following table:— 
MONTH ENDKD JULY 31st. 
1860. 1861. 1862. 
Pig and puddied iron... ae oe ee £83,059 £94,506 £122,400 
Bar, angle, bolt, and rod iron oo co co 906,158 140,797 215,183 





sss. <6 es én ae es 268,840 = 339,124 
Iron wire oo 00 8s ce 88 8s 00 12,709 34,054 
Se ae ae a ee ee 69,495 66,701 
tron hoops, sheets, and boiler plate .. .. 70,390 = -114,252 


Wrought iron... .. ee oe oe oe oe (DH, 975 143,816 192,153 
Steel, unwrought .. .. .. +» 74,965 43,513 86,505 
Copper, es 20 ecco co so 666,005 40,400 62,366 

» weg ncaing Yew metal) sang uns? M627 
SE eae 
Lend 1c cc ce ce 00 ce ce ce oe 630,622 28,131 
Tin, unwrought .. .. sc «2 ef of « 29,048 28,227 61,652 

yp Plates.. 26 oe ss ve oe oe oe 134,005 61,064 146,102 
TMB.. cc ce 00 0c ce os ce ce te ]|6UASED 6,204 5,773 

The increase in pig and puddled iron was general except to the 
United States, and that in bars, &c., extended to all countries except 
Russia, India, Australia, Cuba, and Chili. There was an increased 
exportation of cast iron to most countries, the exceptions being 
Russia, the United States, and Brazil, to which last named country 
the exports were unusually large in the corresponding period of 
last year. The great increase in hoops, sheets, and boiler plates 
extended to all countries except Holland, Prussia, Russia, and the 
Hanse Towns. ‘There was a falling off also in the exports of 
wrought iron to Holland, Prussia, and South Africa, but to all other 
countries an increase, especially to France and the United States, to 
which last named country the increase in steel—large as it was, 
the exports being nearly doubled—was entirely confined. The in- 
crease in unwrought copper took place in the trade with France and 
Belgium, while that in wrought copper and yellow metal extended 
to all countries except France, Italy, Holland, and the Hanse Towns. 
The increase in lead was general, the only exception being in the 
exports to Russia, but was due chiefly to the extent of the exports 
to China and the United States, a enek arising, it would seem, 
from the hostilities of the Taepings and Imperialists in one hemi- 
sphere, and Federals and Ounledovehes in the other. The increase 
in tin did not extend to Russia and ‘Turkey, nor the large augmen- 
tation which took place to Australia or Canada, The United States 
took four times as much as in the corresponding period of last year, 
and nearly as much as in that of 1860. Plate, plated wares, 
jewellery, and watches shared in the general increase, the value of 
the exports being £44,243 against £35,633 in the corresponding 
month of 1861. 

The imports of bar iron, lead, and zinc show a decline, but there 
was an increase in those of steel, tin, and silver ore. Only £3,593 
tons of bar iron were imported against £5,510 tons in the corre- 
sponding period of last year, but the imports of steel amounted to 
438 tons against 162 tons. Of tin 6,476 ewt. were imported against 
2,835 ewt. 

The partial strike in the hollow ware trade continues, A meeting 
of the operatives was held on Monday evening in Wolverhampton. 
At this meeting it was stated that the finances of the committee were 
in a most satisfactory state, and that when money was wanted it was 
only to ask for it. It was resolved that for the ensuing week a levy 
of 2s. each a man, and 1s. each an apprentice, should be made on 
those in work for the support of the men on strike. The proceed- 
ings of the meeting had reference chiefly to the charge of intimida- 
tion referred to in our last. The chairman, Mr. Chumbley, said 
that two or three of them, including himself and Mr. Holloway, 
were summoned to appear before the magistrates for what was 
called “intimidation.” Now any one who had attended their meet- 
ings knew that they had always opposed anything like intimidation. 
They had said that if a man chose to go to work at fifteen shillings 
in the pound let him go; but they were determined to have twenty 
shillings in the pound. Knowing this, they would go without fear 
before the magistrates, for they had no other object but trath and 
justice, and a determination to obtain them by just and lawful means. 
Some despaired of the strike, but he and the committee had no such 
fear, for the masters knew that the men had the victory in their hands. 
Mr. Siddons had himself acknowledged that they could get as much 
money as they wanted for the support of themen, He had been told 
that Siddons’ men were about to begin. They did not believe itat Hill 
Top. It did not matter much, however, whether they went in this 
year or next. The committee were prepared to keep the contract 
they had entered into—to keep the men as long as they were willing 
to keep out. The charge of intimidation came on before the 
stipendiary magistrate at Wednesborough on Tuesday last. On 
that occasion Lambert stated that, on going home from his work on 
the 20th ult. he found Chumbley and Holloway at his father's 
house, and they told his father that they had heard that if his son 
went to work again for Mr. Waring a number of those on strike 
had made up their minds to nearly kill him. When witness went to 
his work on the following morning as usual, he found a number of 
the strike hands surrounding Messrs. Waring'’s premises, and, in con- 
sequence of their threatening looks, coupled with what Chumbley 
and Ilolloway had told him, he was afraid to go in, and therefore 
went back home. Owing to the absence of the solicitor who had 
been engaged by three of the defendants, the case was adjourned for 
a fortnight. The charge against Lambert was withdrawn on his 
agreeing to pay the costs and return to his work. 

In inviting the people of Birmingham to meet on Tuesday evening 
next, the 9th of September, to receive a report from the deputation 
recently sent from that town to Manchester to investigate the distress 
in the cotton districts, the Mayor of Birmingham makes the following 
appeal :—“ Fellow townsmen,— The extraordinary depression of 
trade in Manchester and the surrounding district has reduced many 
thousands of our fellow countrymen to the deepest poverty. ‘They 
have borne their sufferings with the most exemplary patience. Very 
many of the manufacturers have contributed nobly to their relict, 
but the extremity of the case merits the nation’s sympathy and needs 
its help.” His worship concludes by invoking his fellow townsmen 
to join “ in a vigorous effort to raise a fund to assist the poor and 
needy.” 

The Birmingham and Staffordshire Gas Company have declared 
a dividend at the rate of ten per cent. on three p om A of the shares, 
and at the rate of 7} per cent. per annum upon the shares of £28 
each. 

The ordinary half-yearly meeting of the South Staffordshire 
Waterworks Company was held on Tuesday afternoon last, at 
Walsall. The report stated: —“The following report of the engineers 
will explain to the shareholders the progress made in supplying the 
districts referred to, at the extraordinary meeting held in June last. 
The appropriation of the preference shares then created has enabled 
your directors to carry forward the works detailed in the engineers’ 
report; and your directors trust that, before the next half-yearly 
meeting of the shareholders, the remaining districts assigned by 
Parliament to this company will be fully — with water,” 
Engineers’ Report.—“17, Great George-street, Westminster, Aug. 
29th, 1862.—T'o the Chairman and Directors of the South Stafford- 
shire Waterworks Company.— Gentlemen, — Since the last half- 
yearly meeting, 18,000 yards of pipes(varying from three to eight 
inches) in connection with the Dudley and Dudley Port reservoirs 
have been laid in the districts not hitherto supplied with water, 
including Woodside, Netherton, Kate's Hill, Dixon’s Green, 
Dudley, and Oldbury. ‘The reservoir at Dudley and the whole of 
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the Culvert to Seedy Mill, will be completed before the end 
of the present year.—We are, gentlemen, your obedient servants, 
McLean and Stileman.”—Notwithstancing the general depression in 
the district the income of the company has been maintained, and, 
considering that the population of the district about to be supplied 
exceeds 100,000, the policy of extending the works throughout the 
company’s limits justifies the hope of a steady permanent increase in 
the revenue. Your directors recommend that a dividend at the rate 
of twoand a half per cent. per annum, less income tax, be declared, 
carrying forward a balance of £788 18s. 7d. to the next half-year. 
The profit and loss account showed that the receipts from water 

rates had been £5,224 1s. 7d., and the profit on service laying 
£181 5s. 7d.; the expenditure amounted to £2,413 19s. 6d., aud the 
balance, profit, had been transferred to the revenue account. The 
revenue account exhibited £2,624 as available for dividend charges 
for interest, having reduced the amount from £4,797 7s. In second- 
ing the adoption ‘of the report, Mr, Jesson observed that since the 
last meeting the directors had had additional proofs of the value 
of the water for preventing the incrustation of engine boilers, 
and no doubt this would be «a means of reducing—it would 
be too strong to say preventing —the disastrous accidents 
which happened in this district through the explosion of 
boilers. It would also be satisfactory to the shareholders to know 
that applications had been received for supplies of water for engine 
purposes from the large works of the Karl of Dudley at Round Oak, 
and other large works in the neighbourhood. ‘lhe quantity of water 
now pumped daily was 1,100,000 gallons. Mr. R. Williams, 
of Wednesbury, said he thought they ought to look into the ac- 

counts to see what prospect there was of getting something out of 
the concern. The accounts presented ove startling fact, viz., the in- 

















» come had only increased £784, while the expenses had augmented 


£751, and he thought they ought to learn whether there was any 
likelihood of an alteration being made. Was suflicient cuergy 
exerted tu increase the welfare of the company? Great energy was 

used in extending the capital, but if they went on issuing preference 
shares where would the original shareliolders be? Was there any 
probability of the revenue of the company being enlarged by ordinary 
means, and was the expenditure of the last six months exceptional, 
or was it to go on increasing ? Several items were much larger than 
they were last half-year, and among them was maintenance, which 
was four times as large as it was in the previous six months. 
Mr. McLean, one of the engineers, replied that the expense consequent 
on the bursting of the pipe at Walsall Bridge some time ago had 
had to be paid out of revenue, and amounted to £106, The chairman 
observed that the increased expenditure was chielly under the head 
of maintenance of works. He had no reason in the future to 
anticipate increased expenditure, unless it should arise through un- 
avoidable accident; but on the other hand he did see reason to 
expect a very large’ increase in income. He held a large number of 
shares, and accepted the report with the greatest possible confidence. 
He believed the company would become one of the most prosperous 
in the district, and he should be sorry to sacrifice a single share ex- 
cept ata premium. Mr. McLean, in reply to Mr. Williams, said that the 
revenue of the company might be doubled without any additional 
outlay on pipes. The great expense arising from the bursting of the 
pipe on Walsall Bridge arose through its being mixed up with brick 
work ; under ordinary circumstances the expense would have been 
only trifling. The pipes were of good quality and creditable to 
Messrs. Cochrane, the manufacture The report and statement of 
accounts were chen adopted, and adividend at the rate of 2) per cent. 
per annum payable on the L6th of Septen:ber was declared. 

The first sod of the Oswestry and Ellesmere Railway in Shrop- 
shire was to have been cut yesterday (‘lhursday). 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES 
(From our own Correspondent.) 

Nortuern Torws: Mr. Gladstone: Cheap Telegraphy: A “ Measured 
Mile” for the Tyne Shipbuilders: blythand Tyne Railway: Blyth 
Harbour and Dock Company-Svare ov Trave ar Suerrie.p— 
Liverroo.: Mersey Docks and Harbour Board: The Landing Stage 
Approaches : Storage of Petroleum: Smoke Consumption — Commu- 
NICATION With CHoiInA—Tue Corron Surry Question—'THe Iron 
AND Macuine Trapves or Leeps—lron Suirsvinotna av Hett— 
Stream Provenina: Trials near Barnsley— Densysuine : Armour 
Plates: The lronvork of the New Me tropolitan Station of the Mid- 
land Railway—Guasaow : Steamers for Italy: New Smoke Con- 
suming Apparatus--Tur% Scoren Pic ron ‘Trave. 

WE commence with the north, which is about to lionise Mr. Glad- 

stone. The great rhetorician will be entertained at dinner on the 

7th of October, and on the following day he will take a trip down 
the Tyne to Shields, at the invitation of the River Tyne Com- 
missioners, Who would be glad, no doubt, to secure his powerful 
interest in reference to their new dock sehemes. It is stated that 
the effort of the United Kingdom Telegraph Company—the would- 
be universal shilling concern—to raise some capital in the Newcastle 
district has been attended with tolerable success. ‘The company has 
made similar exertions in Mauchester and the neighbourhood, being 
anxious of course to secure as firm a footing as possib le in Cotton- 
opolis.— At the request of an association formed among the iron ship- 














builders, the ‘Trinity Ilouse authorities will probably lay down buoys | 


for trial trips. The locality selected 
Mary's Island and Culler- 
holds on its wa prosper- 


shortly for a measured mile 
is in Whitley Bay between St. 

coats. The Blyth ‘and Uyne Railway \ 
ously. During the past half year there was, owing to. the 
general depression of trade, a slight diminution in the 
amount of the receipts, but by the exercive of a careful economy the 
expenses Were corre spondingly de ere - d, ana the usual dividend of 
9} per cent. was consequently declared, a balance of £63 being still 
left to be carried to the reserve fund, the maiatenance of which is 
deemed essential to the stability of the company. It was stated 
that the works for the extension of the line to Neweastle were now 





being proceeded with, and the directors were authorised to borrow, | 


under the Act of 1857, the sum of £36,600, which will be applied 
to the construction of the mew line, Sir M. White Ridley 
presided at the half-yearly meeting of the Dlyth Ilarbour 
and Dock Company, held in’ Neweastle on Saturday. The 
most gratifying feature of the report was the annotneement of the 
completion of the works required under the Act of 1860, the result 
enabling the directors to dispense with the perman-ut services of 
the engineer-in-chief, who, however, will coutinue ‘o minister his 
council when necessity calls for it. Yielding to th» general com- 
mercial pressure of the period, the receipts had wuderyone a material 


was probable that she would bring as largea cargo as on her last 
voyage, requesting that the board would be ple ased, in appointing the 
Leviathan a berth, to allot also sufficient shedroom in the immediate 
neighbourhood in which the cargo might be stored. The letter was 
referred to the ordinary committee.—The Improvement Committee 
of the Town Council has fuily discussed, with a deputation from the 
Chamber of Commerce, the question of i improving the landing stage 
approac hes. Mr. Chilton, on the part of the deputation, stated that 
they had been appointed by the chamber to make representation as 
to the inadequacy of the present approaches to the landing s 
the purposes of commerce and of public convenience. ‘The present 
inadequacy, it was felt, would be greatly increased when the docks 
on the other side of the Mers sey were comple ted. The matter had 
been urged upon the attention of the dock board, and it was under- 
stood they were willing to do something, and the object of the 
deputation was to urge “the subject on the attention of the com- 
mittee, in the hope that something would be done towards joint 
action between the corporation and the dock board for carrying out 
an gbject of such obvious importance. After along conversation, in the 
course of which the Mayor referred to the plans prepared by Mr. 
Lyster, the dock engineer, which would, he thought, with some 
modifications meet the requirements of the case. Mr. Alderman Holme 
said the committee were prepared to meet the deputation from the 
dock board, aud to go into the whole subject; the committee had 
no power, however, ministerially, but must come before the council. 
He was opposed to any motion for going to Parliament, as the plans 
might involve half a million of money. On Friday a meeting of 
ge ntlemen interested in the store age of petroleum was held to consider 
what sti sps should be taken with reference to the storage of petroleum 
in the town, as legal measures had already been taken against one 
large holder of the article. Iteporters were not admitted, -but the 
circular calling the meeting stated that, unless some steps were 
promptly taken by the merchants, brokers, and others interested 
in petroleum, as an article of commerce, the warehouse- 
owners would be under the necessity of refusing to grant 
storage for it. In a ease in which Messrs. Lutwyche and Son, 
owners of chemical works in Vauxhall-road, were summoned for 
—— smoke to escape from four small chimneys, it was stated in 
defence by Mr. orshaw that the furnaces of the firm were employed 
in the manufacture of alkali, and that it was impossible to carry on 
the manufacture without producing such a smoke. The case was dis- 
nissed, and Mr, For-haw complained that respectable people like 
Mr. Lutwyche should be annoyed in this manner, Mr. M’Gowen, 
who conducted the case, said it was not his business to draw distinc- 
tions between those who were rich and influential ant those who 
were not; and he shoud not, in the discharge of his public duty, 
pay more deference to Mr. Lutwyche than he skould to any one 
e ‘Ise. 

The Liverpool Albion, referring to the necessity of establishing 
improved overland communication with China by way of Rangoon, 
observes :—“ We are glad to hear that the subject is again attracting 
the attention of our leading merchants; and we hope this project, 
which has so long and so deservedly claimed the approval of Go- 
vernment, will soon receive from it that support and encouragement 
to which it is so well entitled, It will be in the recollection of many 
of our readers that, some years ago, a commissioner was sent by 
the then Governor-General of India to negotiate a treaty (including 
in its provisions protection to trade and a fixed scale of transit 
duties) with the King of Burmah, and that that monarch refused to 


















entertain the proposal on the grounds that he was an independent | 


sovereign an entitled to treat direct with the oom of England. 
Since that time no further effort has been made by Government to 
establish commercial relations with the Burman empire, and through 
it with the Western Provinces of China, though the materials for an 
important trade are ready to our hands 

‘Lhe cotton supply question continues to increase so urgently in 
gravity that we offer no apology for presenting a few statistics on 
the subject. The year commenced with a stock of raw cotton at 
Liverpool amounting to 622,600 bales as compared with 545,679 
bales at the corresponding date of 1861, The annexed figures show 
the movement of the stock at the end of eachof the eight months 
which have now elapsed out of 1862;— 
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Thus, instead of the stock gathering strength as usual in the spring 
and summer, it has this year been dwindling away month by month, 
all the promised new cotton fields which have looked so well on 
paper having been total failures with the exception of India, from 
which 411,,00 bales are now on their wi ay. Of this amount, 
200,000 bales are expected tocome to hand during the present month, 
and the supply will prove a most seasonable one, for without it the 
stock would be utterly exhausted! In connection with the Indian 
supply it is important to note that much depends on the ¢ comp! etion 
of the Great Indian Peninsula Railway, upon the south-eastern division 
of which the Thul Ghat incline will not be finished till 1863 has 
welludvanced. The branch to Nagpoor, the great cotton mart of 
Central India, will thea be carried through, and the immense and 
costly transit difficulties now attending the removal of cotton to 
liombay for shipment will be overcome. The nature of these 
obstacles may be appreciated when the fact is stated that in 1861 the 
Great Indian Pemmsula Railway Company was put to a direct cost 
of £45,801, or nearly 17 per cent. of the gross receipts, in convey ing 
goods across the Ghats, which have proved most formidable obstacles 
in the way of the successiul development of the undertaking. 

The Leeds Chamber of Commerce observes, in its monthly report, 
with respect to the iron and machine trades of that town and dis- 
trict: —* The iron trade in this neighbourhood has not been so 
good as in the previous month; this will apply to the makers both 
of the better and common kinds of iron. The machine trade is 
without much change, nearly all the makers working short time in 
some departments. The engineers’ tool trade is somewhat better, 
and the makers are gene rally fully employed to order. The loco- 
motive makers continue busy. The demand for cut nails is quiet.” 

We hear that Messrs. Samuelson and Co., of Hull, have entered 
into contracts for the construction of two iron vessels for Hamburgh 
houses, which will be commenced and completed without loss of 
time. The first is a sailing ship, of 700 tons, for Mr. R. M. Sloman, 















| and the second a screw steamer, also 7U0 tons, for Messrs. Pearlbach 


diminution, this being the case to such an extent that it was deemed | 


inexpedient to recommend a dividend for the six months which had 
expired. 

Notwithstanding the continued embarrassments occasioned by the 
American war, the re has of late been a slight improvement in the 
state of trade at Sheffield, the influence cf recent propitious harvest 
weather having been favourably felt. Some goods have also come to 
hand from general forei ign markets. 

We turn to Liverpool. At the last meeting of the Mersey Docks 
and Harbour Board, it was agreed, on the motion of Mr. Shand, to 
accept the tender of Messrs. Vernon and Son to consiruct and furnish 
one 100ft. and one S0ft. caisson for the Birkenhead Docks for€6,750 
and £3,680 respectively, and to complete the whole of the Morpeth 
Dock new entrance. It was stated that the caissons were supp ile- 
mentary to the gates, but they were prov ided forin Mr. Harley's 
design, and were being sup plied only to complete it. They would 
be of service at any time in repairing the sills or any portion 
between the gates aud the outer portion of the sills. From a re port 
presented by ‘he Pilotage Committee, it appeared that the e ——- 
of the twelve pilot boats of the board for the quarter ending June 3 
amounted to £14,313 against £1 in the corresponding quarter 
1861, and £18,218 in pe corresponding quarter of 1860. A letter 

as read from Mr. J. H. Yates, on behalf of the Great Ship Company, 
siting that the Great Eastern might be expected to arrive from New 
York m the course of the third week of the present month; and asit 












and Co. 

The Pasha of Egypt recently = hased two of Fowler’s Steam 
Cultivating Apparatus, and Mr. Fowler, before forwarding them to 
their destination from the works of Messrs. Kitson and Hew itson, 
of Leeds, availed himself of an occasion which presented itself for 
testing their capabilities, A suciety has recently been origi 
in the West Ki ting of Yorkshire te rme d the * We st Riding 
Cultivating and ‘Threshing Company,” and Mr. Clay, one of the 
promoters, requested Mr. Fowler to allow the trial which he 
had proposed to make to come off near Barnsley. The place 
decided upon was a large field at Carlton, of about 18 acres, 
in the occupation of Mr. Stocks. On Monday afternoon, the engines 
having travelled that morning from Leeds, a distance of upwards of 
eighteen miles, passing on their way through Wakefield, where the 
novelty of two engines proyelling themselves by steam caused 
some wonderment, commenced work and continued till evening. 
Instead of an engine and an anchor being placed on the headland 
as hitherto, two engines were used and the anchor discarded. By 
this means the modus operandi is much simplitied, without much 
extra cost or waste of fuel; for as one engine is working the other 
stops. On Tuesday other implements were tried. A“ grubber” 
worsing at the rate of 12} acres per day of ten hours, the result 
thus achieved being greatly below the average, because of the large 
number of great stunes. 

We learn from the Derbyshire district that Messrs. 



















J. Brown 





and Co. have despatched to WwW caine 400 tons of armour plates for 
the sides of the Caledonia. The contract for the iron castings re- 
quired for a new station which the Midland Railway Company are 
about to erect in London, has been let to Mr. Swingler, of Derby, 
for £20,000. Mr. Swingler has just executed a number of castings 
for India. 

From Glasgow advices state that, during the past week, several 
larg « screw steamers, of about 700 tons burthen, have been launched 
by Clyde firms for an Italian house, Messrs. Accosato, Peirano, and 
Co., who propose to employ them in mail and passenger traffic. 
Kight steamers are being built altogether on the Clyde for this firm, 
and those launched are now being ‘engined by Messrs. M’Nab and 
Co., of Greenock. One of these steamers, named the Amerigo 
Vesprucci, has been launched by Messrs. Blackwood and Gordon; 
another, the Messina, 755 tons, “by Mr. J. G. Lawrie, of W hiteinch, 
&c. Messrs. Allan and M’Kever, of the Hecla Foundry, Glasgow, 
have invented a new means of consuming smoke and economising 
fuel in furnaces, used in connection with steam boilers. To con- 
sume the smoke a current of intensely heated air enters the furnace, 
causing combustion of the smoke which would otherwise escape, 
effecting there by an increased production of steam from a given 
amount of fuel. At arecent trial made of the apparatus, the tests 
applied were of a stringent character, and the results were success- 
ful. ‘I'he furnace having been supplied with fresh coal, a quantity 
of smoke issued, such as is emitted from ordinary furnaces; the 
temporary cover was then removed from the mouth of the patent 
apparatus, When the smoke diminished, and in less than one mintite 
entirely ceased. 

The shipments of Scotch pig-iron show a decrease, notwithstand- 
ing the fair promise with which the year opened. In the first six 









months of 1862 the exports, foreign and coastwise, » ee as 
follows with those of the corresponding half of 186 
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RalLs are very firm at our quotations, and a moderate inquiry. 

‘cic Pia TRoN.—During the past week the market has been very ex- 
cited, and the price of Warrants, which had riven to 57s., fell to 55s., but 
soon afterw: ad rallied to 54s. 9d., and the closing price is now 56s. for ‘cash, 

: ipa months open; d No. 1 Gartsherrie, 58s. ; and No. 1 G.M.B.,, 





and 6 
bos. per 
sp urea. * But little doing; the nearest price on the spot is £13 per ton. 

Corre in good reques 

Lrab.—More inquired for this week. 

Tix. —Evgiish in fair demand ; Foreign firmer ; Banca quoted £116; and 
Straits £113 and £114. 

Tin Puares in good demand, and prices firm. 

Sept. 4th, 1862. OATE AND Co., 65, Old Broad-street, E.C. 
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Glasgow, 3rd September, 1962. 

The excitement which has pervaded our market for the past few weeks 
has rather subsided curing the last eight days. 

P rices have given way since 57s. 3d. cash was paid. Yesterday 
Was accepted, “but to- «day the tone is rather better, and 55s, 6d. 
The advance has been entirely speculative ; the state of the trade has been 
in no way beneficially affected ; the tendency of the advance has rather been 
to diminish orders for consumption and future shipment. 

Exports last week were 1 5 tons, against 10,526 tons in the correspond- 
ing week of last year.j 
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Suaw, THomsoy, aNv Moone, Metal Brokers. 
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MERITON’S MARINE BOILERS. 
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Turse improvements in marine and other boilers for generating 
steam are by Thomas Meriton, of 3, Leadenhall-street, and consist | 
chiefly in so constructing them that there may be introduced at the 
back of the fire-grate in the part usually known as the “ up-take” a | 
series of vertical or inclined tubes, of a circular, oval, or any con- 
venient form, connecting the water space at the top of the boiler 
with the water space at the bottom of the boiler behind the bridge 
at the back of the grate, and thereby materially increasing the 
heating surface, and consequent evaporative efficiency of the steam | 

iler. 

Fig. 1 is a front elevation, with doors at one side removed ; Fig. 2, 
a longitudinal section, and Fig. 5, a plan of an ordinary marine 
tubular boiler to which the improvements are applied, and which | 
consist in introducing into the up-take A a series of tubes B, B, 
which may be placed either vertically, as shown in Fig. 2, or in- 
clined at such angle as may be found desirable, and the tubes them- 
selves may be made either circular in section, as shown at the right- 
hand side of the plan, or oval as at the left-hand side of the plan, or 
of any other suitable sectional form. The smoke and heated cur- 
rents of air pass from the fire-boxes C, C, around the tubes B, B, 
and thence along the tubes placed as in ordinary marine tubular 
boilers horizontally into the smoke chamber D and funnel. It will 
be observed further that the man-hole doors m, m, are so placed or 
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disposed that access can be readily had to all the tubes fand all the 
parts of the boiler for the purpose of cleaning or repair. 

Fig. 4 is a modification of the invention, also applied to a marine 
tubular boiler, of which it is a longitudinal section, and in which 
the connection between the water space at tho top of the boiler and 
the water space at the bottom of the boiler is maintained by a tube 
or tubes B, but the currents of heated air or gases are made to pass 
through the other tubes 6, 5, b, b. instead of around them, the boiler 
being constructed as shown, so that the tubes are in this instance 
surrounded by water, the currents of heated air and gases passing 
from the fire-boxes C, C, up through the tubes 8, }, b, b, thence in a 
downward direction to the horizontal tubes, and through these 
tubes to the smoke chamber D and funnel. At G is a plate which 
prevents the currents of heated air and smoke passing directly to 
the horizontal tubes, and is, at the same time, so constructed that it 
can with facility be removed and replaced for cleaning or repairing 
the tubes or other parts of the boiler. 

Fig. 5 is a sectional elevation, and Fig. 6 a plan of the invention 
as applied to au upright or vertical boiler, in which B, B, are the 
tubes communicating between or connecting the water space above 
and below. These tubes also utilise to a very great extent the 
currents of heated air and gases, and materially increase the heating 
surface of the boiler. 





AXLES. 
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axles,” is by Davis H. Dotterer, of 
Chicago, U.S., and consists, first 
in providing in journal boxes an 
endless revolving belt or ring for 
the purpose of sustaining the 
weight bearing on railroad car- 
riage axles, and reducing the fric- 
tion on the axles induced by the 
weight supported, and likewise for 
elevating the lubricating or cool- 
ing material, which may be water 
or other liquid, from the bottom of 
the journal box to the upper side 
of the axle journal, and further 
under certain circumstances, for 
the purpose of forming a spring 
cushion above the axle journals. 

_ It consists, second, in support- 
ing in the journal box, the end- 
less belt or ring by means of a 
combination of a pin, sleeve, and 
sheave, or simply by means of a 





series of friction rollers or balls 
interposed between the shell of the 
journal box and tiie belt or ring. 

It consists, third, in the em- 
ployment of an auxiliary box for 
steadying the end of the journal, 
sidewise and endwise, and also for 
lubricating the end of the journal 

It consists, fourth, in making 
the journal box with alongitudinal 
partition, and thus forming a se- 
parate chamber for containing the 
lubricating material and cotto 
waste which lubricates the axial 
piu of the sheave. 

Fig. 1 represents aside elevation 
of a journal box applied to rail- 
road purposes, a portion of one of the hangers, between which it 
plays up and down, being broken away, and a column spring inter- 
posed between tke journal box and a side timber of the railroad 
truck frame; Fig. 2 is an enlarged view, in partial side elevation 
and longitudinal section, of the journal box, showing the box 
bolted fast to the side timber of the truck frame; Fig. 3 is a vertical 
transverse section of Fig. 2. and Figs. 4, 5, and 6 are details of the 
ol Fig. 7 is a modification of the means for supporting the | 

elt. 

A represerts the shell of a railroad carriage journal box; B is a 
partition dividing longitudinally the space enclosed by the shell into 
two chambers C, C!, the chamber C containing lubricating matetial 
and the gearing of the journal box, and the chamber C! containing 
cotton waste and lubricating material for lubricating the axial pin of | 
the sheave or pulley, hereafter described; a circular or nearly circular 





hole a is cut through the partition to admit the journal of the axle 
through it. D is a bonnet hinged to the top of the journal box, and 
covering the charge hole E of the same ; F is a dust and dirt hood, sur- 
rounding and extending over the cylindrical or nearly cylindrical 
opening G of the journal box ; Hisasliding plate, with a hole bin it, 
and fitted in grooves c, c, near the inner end of the journal box. To 
this plate is securely fastened a piece of leather packing H', which 
comes between it and the inner face of the inner end of the journal 
box. This packing has a circular hole in it for the passage of the 
axle journal. | is a vertically sliding end-bearing for the axle; it is 
arranged within the chamber C! of the journal box, and fitted by a 
tongue d, or otherwise practically to the partition B_ thereof, 


| #s shown, and is held in place by india-rubber or other suitable 


packing e, which packing fills the space between the bearing I 
aud the inner side of the front uf the shell of the journal box, 





and is removable so as to allow of the bearing I being taken 
out of the journal box at such times as may be n . The 
bearing I in its longitudinal section presents the form of a semi- 
cylinder, as shown at f, and above this cylindrical portion it is of 
rectangular configuration, the rectangular portion g forming a pocket 
for cotton waste and lubricating material. From the outer end of 
the semi-cylindrical portion a disc A projects downward, so as to 
sustain the end of the journal. In the inner face of this disc h, and 
through the semi-cylindrical portion /; a vertical groove é is formed 
so that the lubricating material may run down from the ket g 
upon the end of the journal. J, Figs. 1, 2, and 3, is a sheave or 
pulley arranged and hung within the lower contracted portion A! 
of the journal box on an axial pin j, which is directly under the 
journal of the axle, it being fitted on a hub or sleeve K, which slips 
round the stationary grooved axial pin j, and has its ends extending 
loosely into circular enlargements, chambers, or recesses A*, A’, 
formed on the portion A! of the journal box. One of the ends of 
the axial pin enters a reduced extension of the recess A*, and its 
other end enters a tongued recess x of a movable gland A‘, which 
forms the termination of the other recess A%. M is an endless 
belt or cylindric ring placed around the pulley J, and extending 
up high enough to admit the journal M! of the axle M’. ‘This 
band occupies the space between the partition B and the inner 
side of the journal box, as shown, and its offices are, in one 
application, to sustain the weight of the carriage or other object 
bearing on the axle, and to elevate the lubricating material from the 
— box to the wearing part of the journal, and further to reduce 
riction by rolling round the axle, and its offices, in another modo 
of application, are those just named, and the additional one of serv~ 
ing as a spring cushion above the axle journal. O, Fig. 4, isa 
vertical passage in the giand A‘, leading from the outer to the inner 
circumference of the gland, and its office is to receive and conduct 
lubricating material from the passage k in the bottom of the cham- 
ber C! into the groove 2 of the axial pin j, and thus prevent 
heating of the axial pin and sleeve K. The shell or casing A is 
made entirely of cast iron, and forms a strong support for the in- 
ternal moving parts. Reservoirs C, C', for holding lubricating 
material, and a guard or hood F, for keeping the parts clear of dust. 
The endless belt or ring is made of wrought iron, solid, as shown in 
Fig. 3, or of a series of light steel rings combined, as shown in Fig. 2. 
When made of solid wrought iron it serves the functions of sustain- 
ing the weight, an antifriction bearing, and an elevator of the lu- 
bricating material from the bottom of the box to the upper portion 
of the journal, and when made of a series or several series of steel 
rings or bands, it serves like functions and the additional function 
of aspring cushion over the journal. The sheave or pulley J is 
made of cast iron, and is chilled on its face or ay oe the same as 
railroad carriage wheels; it is as broad on its face as the endless 
belt, and is situated to run partly in the lubricating fluid contained 
in the lower part of the journal box. The sleeve or hub K of the 
sheave J is made of cast iron, and has its inner circumference chilled 
so as to be durable, and its outer circumference turned so as to slip 
through the centre of the sheave with ease. The axial pin j 
is made of round rolled steel requiring no finish except the cutting 
of the grooved, to receive lubricating material. As the sleeve K and 
pin / are subjected to the greatest wear, the screw cap or gland At 
is provided at the front end of the box A!, and, by unscrewing it, 
these parts when worn out can be withdrawn, and new ones in- 
serted. When the journal box is constructed with an endless belt 
formed of a series or several series of thin steel rings or bands, 
which answer as a spring cushion over the axle, as shown in Fig. 2, 
it may be suspended directly from the truck frame by means of 
&, S, and brackets S', S', so as not to be capable of sliding 
up and down against a spring cushion. The hangers and brackets 
which suspend it are made a part of the outer shell of the 
box, and fastened by bolts to the truck frame, as shown in Fig. 2, 
but when the journal box is provided with a belt or ring made of 
wrought iron, which does not answer as a spring cushion over 
the journal of the axle, the journal box works better if it is 
arranged to slide up and down in guides of the hangers 8, 8, and 
has aspring V between its top and the side timber of the truck 
frame, as shown in Fig. 1. Instead of using the sheave for sup- 
rting the endless compound spring belt, the shell of the journal 
x may be made eylindrical on its interior, and friction rollers or 
balls m, m, may be interposed between the endless compound spri 
belt and the shell of the journal box, as shown in Fig. 7, or in any 
of the practical modes of applying friction rollers or balls. In the 
practical use of the journal box the chamber © is supplied with 
water, oil, or other cooling or lubricating substance, and the pockets 
or chambers C! with cotton waste and oil, or other suitable lubri- 
cating material, The journal of the axle enters the opening on the 
inner side of the box, and finds its bearing within the upper 
portion of the circle of the endless belt and against the end 
piece I, and, as the carriages moves, its weight rides on the 
endless belt and axial pin j, and therefrom is transmitted to the 
axle, and consequently much friction is induced ; but as the belt re- 
volves, the wearing action of this friction is reduced, and its heat- 
ing and injurious effects to a great degree overcome, by the elevation 
by the belt of the lubricating or cooling material upon the heated 
rtion of the axle, and while this is occurring the axle pin j is being 
ubricated from the chamber C!, the material running down into 
the groove of the pin, and therefrom around the pin. It will be 
observed that provision is made by the spaces y, y, and the elasticity 
of the spring belt for the rise and fall of the axle journal and the 
end piece, against which it bears when by reason of jolting such 
movements take place; it will also be observed that the endless 
wrought iron belt, in connection with the plan shown in Fig. 1 of 
hanging the journal box, also allows of such movements of the 
whole journal box, together with the journal of the carriage 
axle, 





Accient T0 THE Derence.—The iron-plated frigate Defence has 
shown, by an accident, that she is not invulnerable below the water 
line. By running on a rock in the Baltic she knocked a hole in one 
of her bottom plates, and would, it is said, have foundered, had she 
not been built in compartments. 

Tue Sours Waues Instrrute or Exarneens. — The fifth annual 
general meeting of the members of this Institute will be held at the 
Royal Institution of South Wales, Swansea, on Friday and Satur- 
day, the 12th and 13th instant. The chair will be taken at 5 p.m. 
‘on Friday, and half-past 11 am. on Saturday. The following 
papers, read at former meetings, will be discussed :—Mr. Schmidt's 
and Mr. Cope Pearce’s—On Diagrams for Showing the Motion of 
Valves in Steam Engines. Mr. Ashcroft’s—On a Plan to Improve 
Canal Locks, &. Mr. Cox’s—On the Selection and Treatment of 
Coals for the Blast Furnace and Cupola, And the following papers, 
read and discussed:—On Puddled Steel, by Mr. G. Parry. On 
Mining in the county of Leitrim, by Mr. H. T. James. On Coal 
cutting by Machinery, by Mr. C. H. Waring. 

Tue Mivpie Leven.—It is understood that no fewer than thirty 
writs have been issued against the Middle Level Drainage Com- 
missioners, in reference to compensation claims arising out of the 
recent flood. The water has now been almost entirely drained off 
the long inundated land, and an arid withered surface has been ex- 
posed to view, the only signs of vegetation being a few blades of 
corn which have been stimulated into life by recent showers. This 
state of things has arisen from the flood having left behind it a 
copious deposit of silt, in some places several inches deep, the soil 
near the breach in the bank being raised by this means 18in, 
Ploughing has been commenced, and, it is stated, with better results 
than might have been expected; houses are also being reoccupied, 
although many will require considerable repairs. In fact, matters 
are gradually returning to their ncrmal condition. The ruined 
sluice, the bursting of which was attended with so much mischief, 
has been removed, and the east side of the mouth of the drain has 
been repaired. The cast iron syphons about to be employed as a 
substitute for the previous outfall arrangements are 3ft. in diameter, 
and will discharge a vast volume of water; some of them are par- 
tially fixed, but some time will elapse before they can be got to work. 
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LEANINGS FROM THE EXHIBITION OF 1862. 


Continued from page 139. 

Fotiowrna out the plan with which we commenced, of esti- 
mating our present position, by tracing the progress of art and 
industry as displayed in the products exhibited by those countries 
where, from an arrest of development, civilisation has become 
stereotyped, exhibiting nearly the same phase now, as it did 3,000 
—_ ago, we come to the classic soils of Egypt, Greece, and 

ome. 

By what route the vital stream of human progress travelled 
westwards from India and central Asia to the shores of the 
Mediterranean can now be but vaguely surmised. In the sculp- 
tured and other artistic remains of Babylon and Assyria, however, 
we have undoubted evidence of a people who possessed the rudi- 
ments of most of the industrial arts now practised by civilised 
man, but whose share in the results exhibited at Kensington can 
only be estimated by the remains in our national museum, and by 
tracing the influence which they exercise upon nations farther 
westward and of more recent origin. 

From Nineveh—* a city crumbled to a tomb "—from Assyria— 
an empire in the dust—there passed forth something that could 
not die. The soul exhaled upon the living tide of mind ever 
flowing from the rising to the setting sun, in time reanimated 
other clay, and bore fruit in Phenicia, Egypt, and Greece. 

Though hard to believe and difficult to trace, all nature teaches 
us that no good thing which once has lived ever passes utterly 
away. Some “ footprint in the sands of time,” some echo of 
their legends in a living tongue ever reminds the living of the buried 
myriads, who have worked and won before them. The light and 
heat showered so lavishly upon the dreary swamps and mono- 
tonous forests of the primeval world were not lost, but garnered 
up in the fixed carbon of our coalfields, and now come back to us 
in the heat and light of our furnaces and household hearths. The 
intellect, the mechanical, skill and handicraft which, in an early 
stage of civilisation, revelled in the sculptures of Nineveh and 
Persepolis, and which piled up mountains of hewn stone on the 
banks of the Nile, were meant for something more than the 
gratification of the despots who commanded them. All that was 
true, all that was good and worth preserving of these laborious 
efforts, have become our heritage. 1a nature’s economy no human 
labour is altogether lost or misapplied ; some remnant of useful 
«ject in knowledge, skill, or discipline rewards the race, if not the 
individual, 

The mere material wealth bequeathed us by our forefathers ; the 
gold and silver, the houses and lands, the roads, bridges, and 
railways, &c., form but an insignificant item in the sum of our 
inheritance, Our birthright is made up of something far more 
imperishable; true, it is impalpable, and money cannot buy it; 
but it is inalienable, and the entail can never be cut off while the 
race remains upon earth. It consists of the sum of the useful 
effects of the labours and efforts of our progenitors in the search 
after whatever was good and true. 

There are various modes in which the results, or useful effects, 
of the labours of our predecessors are transmitted to us. In one 
there is a direct teaching or training of one generation by another, 
as in language and in the various arts and handicrafts; in the 
knowledge and use of certain materials and appliances, as the 
plough and the loom —less direct, but more lasting, and capable of 
wider dispersion in the teachings of history, tradition, and the 
monumental remains of a bygone civilisation. Another, the most 
certain and imperishable of all, is the mysterious influence of 
what, for want of a better term, has been called “ natural 
heritage,” or the inborn aptitudes won by the labours and efforts 
of former generations transmitted from father to son. This last 
is a far more important element of civilisation than is generally 
supposed, Not in vain did our English forefathers toil, and 
struggle, and suffer, when a small band of pilgrims to a foreign 
shore could carry away with them, in their blood and brain, the 
moral and intellectual wealth of a thousand generations, and rear, 
in a new world, a civilisation rivalling that of the old. How often 
have we attempted to force our arts, industries, and religion upon 
people who, as in India, China, and elsewhere, lacked these inborn 
aptitudes, and found how hard it was to cast pearls before swine. 

The foregoing remarks were necessary to elucidate the mar- 
vellous fact that, although ancient Babylon, Egypt, Greece, and 
Rome, which were once the most advanced in science, art, and 
industry, now exhibit little beyond the dry bones of their fermer 
vitality, yet their labours were not in vain, were not lost, but 
reappear in the “ long laborious miles of beauty and of use” at 
this great gathering of all nations. 

The civilisation of those ancient empires was not, like ours, 
based upon the perfection of the mechanical and productive arts ; 
their monuments were not the spontaneous efforts of a free people, 
but were the results of the coerced labours of slaves and bonds- 
meu. The mass of the population were sunk in ignorance and 
superstition, while science and art were the privilege of the few, 
who attained to eminence by their warlike and _ political 
instincts, by themselves non-productive. To understand the 
difference between their civilisation and ours, we need but look 
along the vista of the western annex, and calculate the enormous 
reproductive power latent in the enginery, by which one man is 
enabled to perform the work of thousands. ‘lhe statues and 
pictures, the jewels, the rich carvings, the embroideries, and all 
the array of beauty displayed have sprung from the saving of 
labour, and the consequent leisure which our mechanical helots 
have rendered it possible for us to enjoy. We cannot arrogate to 
ourselves all the credit of the enormous advances in art and 
science made during the last sixty years; mighty but unseen 
causes were silently at work, thousands of years ago, among rude 
and barbarous nations in Asia, Egypt, and Greece, the full fruition 
of which has been reserved for us. ‘The subterranean force which 
laboured for a thousand centuries in slowly elevating he bed of 
the ocean at the rate of a few feet in a century, is unknown and 
unheeded till a new continent uprears its head above the waters. 
The so-called * dark ages,” and the long periods of seeming 
quiescence which have characterised the nations of antiquity, 
cannot be fairly ascribed to absolute stagnation or retrogression. 
Outward and visible progress appears for a time to be arrested, 
but a slow molecular change is taking place, which, when per- 
fected, may enable them to start forward with wider foundations 
and a securer basis on a new career of progress. We cannot tell 
what vicissitudes may yet be in store for Egypt, Greece, and Italy, 
but, judging from the now roused energies of the last-named 
country, we are justified in believing that the sleepers are not dead. 

To estimate the progress in the industrial arts effected by the 
early inhabitants of Nineveh and Babylon, of Egypt, Greece, 
Etruria, &c., we must go to the British Museum to examine the 
heir-looms they have left us. If, on the present occasion, we begin 
our survey of the International Exhibition with Egypt, it is 
because, along with the hybrid products of modern Egypt, there 
is exhibited a most interesting collection of ancient works of art, 
recently exhumed by M. Mariette from the tomb of an Egyptian 
queen, who Lved 1,800 years before the Christian era. The royal 
lady, whose name was “ Aah-hatep” was, considering her age, 
found in an excellent state of preservation, and was bejewelled to 
an extraordinary degree. The whole parure is exhibited, and 





certainly forms one of the most interesting spectacles in the Exhi- 
bition. The jewels, which are of gold, and of great size, aud 
curiously carved and wrought, were, strange to say, not those 
which “ Aah-hatep” wore when alive, but were merely intended 
to be worn in the world of the dead. It was a curious fancy the 
Egyptians had of decking themselves in all their bravery for presen- 
tation at the Court of King Death, and it is with a feeling of awe 
that we gaze upon these memento mori fashioned 4,000 years ago. 
I am not aware that there are in existence any such complete set 
of personal adornments of such an authentic age as those exhi- 
bited in the Egyptian court. The fragments of carved ivory, 
bronze, and gold exhumed by Mr. Layard from Nimroud, and now 
in the British Museum, can scarcely be of greater antiquity. To | 
realise the full significance of these singular jewels, just step 
down t the stands of the Messrs. Gerrard, of Harry Emmanuel. 
or Hunt and Roskill’s; look at Signor Castellani’s collection of 
the jewels of ancient Greece and Rome in the Italian court. If 
you have leisure, go over to the Kensington Museum and glance | 
at the beautiful gold necklace dug up at Alexandria, and belonging 
to a later period of Egyptian art under the Ptolemies; give a look | 
at Montezuma’s gold cup, and then come back and inspect Queen | 
Aah-hatep’s jewels, The great age, the strange forms, and the 


they are. Surely these cannot be the lineal descendants of the 
people who built Carnak and Thebes. The photographer has been 
fortunate in catching one very characteristic trait of Lower Egypt. 
Two boys are represented as seated on the ground, one of them 
with his head in his companion’s lap, who is busily engaged in 
scrutinising his friends woolly locks, for reasons which do not 
require to be more specifically alluded to. 

As to the products of modern Egypt exhibited there is nothing 
very remarkable or of much interest. There is a stand of muskets, 
rifles, bayonets, and swords, made at the Pasha’s Arsenal ; but, with 
the exception of some tolerably well finished breech loaders, they 
are below even the commonest Birmingham samples. Perhaps 
the most interesting feature is the display of carpets and felts, 


| which are largely represented. The carpet patterns seem to me to 


be superior to those shown in the Turkish court. There is one 
hanging close by Mehemet Ali's portrait, with bars of black, 
purple, and pale yellow, on a white ground, which has a very 
pleasing effect. Another lies on a counter, with a host of mis- 
cellaneous goods, folded with the wrong side outermost. It con- 
sists of a series of lotus leaves on a black ground. These two 
I should take to be samples of real Egyptian decoration, as some- 


| what similar combinations of colours, with the lotus leaf and 


dark colour of the gold stained with the rust of forty centuries, all | flower, was a favourite ornament with the ancient Egyptians, 


combine to invest these jewels with an interest that is almost 
oppressive. On the top of the case is an Egyptian boat of gold, 
the bark in which grim Charon ferried departed souls before Isis 
and Osiris, and the stern deities who sat in judgment on the deeds 
done on earth. The rowers are of dark silver, and the boat is 
mounted upon bronze wheels, now green with age. Beneath this 
is a golden necklace of small detached figures of the gods, which 
had evidently been strung together with thread, forming a sort of | 
lace like pattern. The clasps are formed of elegantly shaped | 
hawks’ heads. Lower down is a massive golden diadem of solid | 
gold. The centre is formed of a box or receptacle, arranged in 
the form of a cartouch, which, probably, contained gems or some 
precidus reliques. On either side of the box are two crouching 
sphinxes, modelled with great boldness and vigour. Beneath the 
diadem is a gold dagger, on the blade of which is engraved the 
representation of a combat between a lion and a bull in a style 
which indicates an affinity with the Babylonian mythology. 
There is also a curious looking ornament resembling an enamelled 
brooch, but, in reality, is a neatly-executed mosaic of precious 
stones. <A bracelet, in massive gold vepousse, shows, along with 
the others, that the jeweller’s craft was well understood 4,000 





years ago. Perhaps the most mysterious article in the collection 
is a golden hatchet, the symbol of divinity. If I am not mistaken | 


I remember to have seen, in the Chinese collection of the Messrs. | 


Hewitt, in Fenchurch-street, a sceptre of carved jade stone, which 
somehow reminds me of the Egyptian symbol. A curious thing 
indeed it would be, could it be proved that there was any real 
afliuity between the two. 

It was once the fortune of the present writer to invade the 
sanctity of the sepulchral chamber of Cheops in the centre of the 
great pyramid at Ghizeh. After some hours spent in creeping on 
all fours through narrow dark holes, ascending and descending 
musty smelling wells, and threading a labyrinth of mysterious 
passages, I emerged from the gloom, begrimed with dust, an! as 
bliud as a bat, into the full glare of open sunlight. Something 
of the same dazed feeling comes over me in turning from Queen 
Ach-hatep’s memorials to the garish green and gold dromedary’s 
saddles and purple donkey clothes exhibited by the Pacha of 
Egypt. 

As we happen to be in the locality, we may as well describe 
what is worth looking at in the Egyptian court ; but it ought to 
be borne in mind that the principal industrial products exhibited 
here are, strictly speaking, more Turkish than Egyptian. We 
cannot better begin our survey than by paying our respects to the 
remarkable man who has had most to do with making modern 
Egypt what it is. There he is, that pleasant-looking, bright-eyed 
old gentleman, with a white beard, sitting cross-legged, with his 
sword in one hand and the amber mouthpiece of his naryhile in 
the other. “Salaam aleikum padashah, allow your humble 
servant to present to your notice a copy of the ‘ Excutsu Ener- 
nEER.’” He has been dead some dozen years or more; a keen, 
crafty, long-headed old gentleman he was. It was he who dug 
the Mamoudhia canal by a forced corve of men, women, and 
children-—who had absolutely to dig out the earth with their 
finger nails. The work was executed in something like six 
months, bat somewhere about 20,000 human beings were buried 
in the spoil-banks, who died of the hard usage they had to 
undergo. He was a great man in many respects; like the 
Pharoahs, he bought up all the grain in Egypt, and retailed at 
his own prices. He became a large cotton spinner, and crected 
several cotton factories; and, in fact, determined, like Peter of 
Russia, to civilise his subjects by force. It is needless to say he 
failed to make silk purses out of the ears ef the unclean beast. 
He was fond of engineering, and had several French and English 





engineers in his sérvice. I remember when coming down the 
Nile, in 1847, hearing a capital story of Egyptian engineering in | 
those days. Mehemet Ali was the first to introduce steam naviga- 
tion on the Nile, and determined to have natives instructed in the | 
mystery of working a steam engine. A small steamer of about 
10 horse-power was, after several lessons from an English engineer, 
handed over to a native crew. On the first voyage thereafter a 
leakage took place, in consequence of the joint of the lower flange 
of the safety valve giving way. ‘he natives at first applied that 
universal panacea for all wounds and bruises, a dab of Nile mud. 
This proving ineffective, a second and a third dose of the same 
styptic was applied. Finally, bricks and mud were built over it, 
but all to no purpose ; at last, when quite a pyramid of bricks and 
mud failed, and the steam continued to rush out worse than ever, 
they gave it up in despair. “Allah! Bismillah!” they ex- 
claimed, “who can contend with fate.” So saying, they all 
leapt overboard, and swam to the bank, where they quietly sat 
smoking their pipes until the fires had burnt out and the steam 
went down. Ibraham Pacha, who was more of a soldier but less 
of a statesman than his father, on ascending the musnud, dis- 
carded his father's civilisation hobbies, and shut up shop. The 
present Viceroy has inherited his grandfather's taste for engineer- 
ing, but it unfortunately has taken the shape of driving himself 
in an express train from one extremity of the Suez and Cairo 
Railway to the other, at all hours of the night and day, to the 
serious alarm of the overland passengers, who have more than | 
once been placed in jeopardy by his tondness for railway travel- | 
ling. When over here the other day he selected two of the | 
biggest and most gaudily-painted locomotives in the western 
annex, and bought them for his Overland line. It seems 
difficult to make out at present whether he is more deceived than | 
deceiving in his treatment of that gigantic folly—the Suez Canal. 
Mehemet Ali's experience of the Mamoudhia Canal ought to 
have been a lesson to him; for, with all the advantage of a 
greater fall and the advantage of the annual flushings which it 
received on the overflowing of the Nile, it was continually getting 
blocked up, so as to become impassable. | 
Having disposed of the rulers of Egypt, let us now have a look 
at his subjects. There are several photographs of them hung 
about. What a poor down-trodden, abject-looking race of creatures 


| by the present Chancellor of the Exchequer. 


| the micrograph it serves to show off. 


The felts are really curious. One sample isa large cloak, with 
hood, such as is used in Nepaul and Upper India. In form it 
resembles a gigantic extinguisher, with a hole cut in one side 
through which the head can be passed. It is fully half an inch 
in thickness, and the weight is proportionate. What purpose it is 
made to answer I am ata loss to conjecture. There is no cata- 
logue to the Egyptian court, and no attendant to give you any 
information. In Nepaul cloaks of this description are used as 
waterproofs during the rainy season; but in Egypt, where 
rain is almost unheard of, it seems unlikely it could 
have been fabricated for such a purpose. When describing 
the Indian court I made mention of the Chovkul, or 
cloak made of leaves, which is used in rainy weather. I 
omitted to notice two analogous contrivances in the Japanese 
court. These are made of loug grass filaments, and are covered 
with a delicate green net which keeps the fibres from separating. 
The Chinaman makes a leaf hat with a brim about 4ft. in dia- 
meter, and goes about in the rain with his umbrella on his head, 
These leaf garments are curious from their universality. Ihave 
observed samples of many forms in several of the colonial courts. 
They are made generally of a broad peltoke leaf, the stalk of one 
being thrust into the leaf of another, and overlapping at the joints 
so as to present an imbricated er mailed structure. This, no doubt, 
was the species of covering alluded to in the Bible as being woven 
by our first parents. There are some curious specimens of earthen- 
ware made of a red clay by the natives of Assouan, with rather 
elegant designs incined upon them; an assortment of gold filagree 
cups und salvers by the same people display considerable taste 
and neatness of execution. Ivory coffee cups of about the size of 
hens’ eggs, and coffee tables or rather stools, with mother of pearl 
slabs inlaid, would be handsome if the execution were not so 
clumsy. There is a large assortment of Turkish boots in red and 
yellow leather of the most uncomfortable looking character. Of 
the remaining articles worthy of notice I may mention a couple 
of toilet table covers of good designs; one with a white ground 
and orange and green flowers, the other with an orange ground 
embroidered with gold, and having an elegant fringe of silver 
thread, Our old friend the Egyptian lock puts in an appearance 
to prove that Bramah and Chubb were not the first to use the 
tumbler contrivance. The universality of this lock is astonishing: 
a heavy iron sample was exhibited in the Indian court as coming 
from Nepaul ; there are samplesof wooden ones to be seen in Liberia 
in Natal, and in some of the South American courts, Though 
last not least, we Cannot pass over that great instrument of civilis- 
ation in Egypt and Turkey, the Chaboak or whip, a sample of 
which, with a murderous thong, was evidently intended for 
punishment. 

From Egypt, according to our programme, we pass to Greece, 
which is down stairs, to the north of the Turkish court. The 
isles of Greece have certainly nct much to be proud of; but, as 
compared with the beggarly display of empty boxes made by the 
kingdom of King Otho, the display of Ionian produce is highly 
respectable. Yet my foolish friend, Mr. Aristides, is at this 
moment madly clamouring with ail his might to be emancipated 
from the cruel and barbarous rule of Queen Victoria, that he may 
join his compatriots in Greece, and share with them the exquisite 
pleasure of cheating and of being cheated. The brutal protec- 
torate of England affords no scope for his talents, and represses 
his noble rage. Should any modern Greek visit the court he will 
be delighted to find that Adam Spie:man has located his Bureau 
de Change in the corner of it, and the glitter and chink of which 
will make sweet music in his ears, aad console him for the poor 
appearance of his national display of art and industry. The art 
productions are contined to a few busts, none of them above 
inediocrity, and some of them execrable copies of classic originals. 
There is a marble bust of Homer, ard one or two others, by 


| Cossos, of Athens, the only sculptor of note known of out of Greece. 


There are also two rather good, though small, statuettes in 
marble, representing a Greek shepherd playing on a flute anda 
Greek warrior in the national costume of 1821. A_ bust of 
Captain Hamilton, in Pentilic marble, by Phylata, is perhaps the 
best in the collection. An ideal bust of Lord Byron, by Cossos, 
of the same marble, is chiefly remarkatle as affording a com- 
parison with a portrait of his lordship, painted by Voysakis, re- 
presenting his landing at Missolonghi. ‘This portrait is reported 
by those who were acquainted with the poet in the latter years of 
his life to be the best likeness of him extant. There appears a 
remarkable confirmation of this fact in the bust by Bartolini, in 
the Italian court, which was modelled from life shortly before Lord 
Byron left Italy for Greece, and it agrees with the picture in 
almost every feature, except the hair, to which the conventional 
treatment in the marble does not do justice. Two samples 
of what are called micrographic carvings in wood, by Agath- 
angleos and Praoudakes, require to be boked at through a 
magnifying glass. Carvings, in the strict meaning of the 
word, they do not deserve to be called. They are mere out- 
lines of small figures representing scenes in the history of 
our Lord, and are only interesting from the tedious and minute 
labour which they must have involved. We can imagine them to 
be the work of a penitent, who had undertaken them by way of a 
vow. The largest of these micrographs is valued at £410, and is 
said to have occupied the artist since 1851. At the Exhibition of 
that year he exhibited a similar performance, which was purchased 
The smaller one has 
a carved frame, executed with great taste and ski!l, and which, in 
our humble opinion, is a far more meritorious performance than 
We were pleased to see 
that the jury have awarded the artist a prize medal, but we are 
not informed for what speciality, whether for frame or contents. 
There is another carved wood frame, with hollow scrolls of acan- 


| thus leaves, executed, with great boldness and grace, by Papa- 
| georgion, which has also obtained a medal. Two marole columns 
| of verde antique are on sale for £50 the pair. The quarry from 


which this beautiful material was obtained in old times was for a 
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time lost sight of. About three years ago, however, it was re-dis- 
covered in the vicinity of Athens, and is now being worked by a 
public company. A monument, with a beautifully designed bas 
relief of Aisculapius ministering to a sick female figure, is remark- 
able as being composed of most of the statuary marbles found in 
Greece. The Pentilic marble is distinguished by its greater trans- 
lucency, and having a grained or stratified appearance. = 4 

Of the textile fabrics gorgeous dresses and altar-cloths in crimson 
and gold embroidery are the most noticeable features. A series of 
photographs, from bas relief in the Parthenon, by Constantine of 
Athens, are specially deserving of attention, as about the most 
successful applications of the art we have seen. The outlines and 
relief of the figures, the weather stains and texture of the marble, 
are rendered with a fidelity which is perfectly startling ; indeed, it 
requires an effort to believe that we are not gazing upon slabs of 
real marble. We saw one gentleman, after remaining some time 
before them in speechless admiration, at last pass his hand over 
them to ascertain whether they were real or not. 

The only mechanical appliances exhibited are a small donkey 
engine, with vibrating cylinder, of about 4j-horse power, exhi- 
bited by the Greek Steam Navigation Company. It is rather a 
respectably finished piece of mechanism, employed driving a shaft 
against the northern wall opposite column No, 32. The other ma- 
chine is a rude, ricketty-looking model of a calico printing machine 
stowed away under one of the counters. It has nothing special to 
recommend it. 

Of the raw produce the principal articles are grain, raisins, 
wine, oil, tobacco, wax, and honey, from Mount Hymettus and 
Mount Hybla. We were curious to taste the flavour of the last 
named article. The attendant, an Englishman, was kind enough 
to request us to doso. Proceeding warily to work, we first 
ventured to dip the point of our pencil into the oily looking 
limpid fluid. The geschmack, as the Germans call it, was delightful. 
Grown bolder, we inserted the point of a finger, and, Wallah/ 
but it was nice. Wecan imagine thatthe honey of Mount Hybla 
formed one of the principal ingredients used by the ever blooming 
Hebe in concocting the juleps, cock tails, and other drinks for the 
gods at the bar on Mount Olympus. 

It may be a new fact to most of our readers that Brazil is 
situated between Greece and Turkey: geographically this may not 
be the case; but topographically guoad the Exhibition it is so, 
and the juxtaposition is rather suggestive. Brazil is one of the 
gayest courts in the Exhibition, brilliant with the plumage of 
tropical birds, sparkling with diamonds rough and cut, witha 
magnificent display of all kinds of produce. The contrast 
between the life in death civilisation of the East and the young 
world of the West could scarcely have been better brought out. 
However tempting the prospect of relieving the dreary monotony 
of the dingy forlorn courts of Greece and Turkey by sunning 
ourselves for a brief space in the gorgeous climate of Brazil, we 
cannot afford to interrupt the current of our story ; so, “vevenons 
a nos moslems.” 

When we are in the land of the Turks, as the saying is, we 
must do as the Turkeys do. “Will the Effendus be seated—beg 
pardon, squatted I mean—and take a pipe?” Without more ado 
we get on an ottoman and pull our legs up a la Turque. 
Which will we have—a long pipe or a narghile? On considera- 
tion we — a desire for a pipe, while that beautiful cut 
crystal narghile, with the ormolu ch:lum, is being filled with rose 
water, and the finest cut Gheble tobacco is being made up with 
perfumed pastes and a soupgon of opium. The mouthpieces of our 
pipes are of the palest lemon colour, and opaque rather than 
transparent. This species of amber is so highly valued in Con- 
stantinople that fabulous prices are sometimes given for them. 
The transparent variety common in this country is altogether 
unappreciated by the Turks. There is a pair exhibited, the 
price of which is no less than £150; some coarser samples are 
valued at £13 apiece. The collection of pipe sticks is not so 
rich as we had anticipated, but some are ornamented with much 
taste and elegance. The narghile we have alluded to is really a 
very elegant article. The snake is of pure flesh-coloured kid 
skin, the vase of the richest cut crystal, and the chilwm, or pipe 
bowl, of ormolu, the sides running up in representations of a 
coronet of tapering flames. There are some fine samples 
of Damascus blades, inlaid with gold, generally I believe 
with verses from the Koran. Two very curious articles worth 
inspecting are the Turkish coffee-mills and the brass oil lamps. 
The coffee-mills are very portable and compact contrivances, in the 
form of oblong cylinders, of about the size of Armstrong 6-pounder 
shot, which can be conveniently carried in the pocket. The most 
of those exhibited appzar to have been sold. Portable coffee-mills 
of this description woald be a great boon to tourists and others ; 
we wonder no enterprising manufacturer has taken up the idea. 
The lamps are very ingeniously constructed with a very simple 
pumping apparatus rot liable to get out of order. The oil cistern 
below has a slender tube soldered into the cover, which fits so 
as to be air-tight, and reaching up nearly to the level of the 
burner. When it is wanted tc supply the wick with more oil, the 
burner, which hasa wider tube attached to its lower extremity, 
and encircling the smaller tube connected with the cistern, is 
moved slowly up and then jerked suddenly downwards, by which 
means the air in the cistern is momentarily compressed, and causes 
the oil to flow upthe wick. 

Among the hardware may, perhaps, be included a number of 
horn and woodes spoons, inlaid with pearl and gold. We were 
under an impression that the carved representations of living 
creatures were fo:bidden to all orthodox Mussulmans, but here are 
a number of wocden spoons with “ graven images” in the form of 
angels with folded wings, forming the handles. The marble lions 
in the so-namedcourt of the Alhambra is the only other instance 
we are aware of where sculpture, other than that of foliage and 
arabesque, has }een employed by Mahomedans, 

The display of textile fabrics and felted stuffs is both 
rich and variec. The carpets seem to me to have very crude 
and garish paterns. The only exceptions are a few, with lotus 
and papyrus patterns, evidently of Egyptian origin. It 
is difficult t make out whether the prayer carpets are 
felted or woven—probably the latter. They are richly 
embroidered vith silk and gold in the most graceful and elegant 
designs in flwing arabesques of flowers and foliage to be met 
with in the vhole range of the Exhibition. The average price is 
about £12 pr carpet. Asin the Egyptian court there are a con- 
siderable nunber of very gorgeous saddles and saddle-cloths in 
crimson andgreen velvet, embroidered with gold and silver, and in 
some cases sudded with diamonds, rubies, and precious stones. It 
is in the Boussa silk scarfs, however, that the specimens of pure 
Turkistan tiste are to be met. The best test of the appreciation 
of these aricles in England is to be found in the fact that the 
female aritocracy of the land have bought up every piece 
exhibited. Every scarf has a card attached, intimating that it has 
been sold .o Lady So-and So. The average price is about £3 3s, 
Nothing, anless it be the fair wearers themselves, can be more 
softly sillen in texture, more harmonious in colouring, or sugges- 
tive of luzurious ease, than these gauzy fabrics. Next to these there 
are the nost delicate and filmy crimped silk skirtings for ladies that 
can possbly be conceived, we dare not allow our bachelor fancy to 
dweil won them. A most ludicrous contretemps has befallen a 





| lot of beautiful muslins designed for ladies dresses. It so happens 


| that each piece, valued at something like £ 





q 


20, although amply 
sufficient for a Turkish lady’s skirts, measures only eight yards, 


whereas the present preposterous fashion renders a minimum of | 


twenty-five yards indispensable. The ladies cast wistful eyes upon 
these coveted pieces. “How very provoking,” they exclaim, 
“ But really you know the thing is oe quite absurd!” 

While examining some specimens of what are called ablution 
towels used on ceremonial occasions, and speculating on the un- 
comfortable sensation the heavy gold embroideries must convey to 
a delicate cuticle, our attention is attracted to a married couple 
who are examining something in a case on the other side of the 
counter, “ Look here,” exclaims the gentleman, “ blest if them there 
is’nt the ankitches the old Turkey-cock wipes his nose with when he 
is gobbelin?” “ Bless you, no,” says the lady, “it’s his weemyng 
as wipes his nose, and that’s why he throws his ’ankitch at them.” 
Certainly the most natural explanation of the milk found in the 
cocoa-nut we remember to have heard. 

The only piece of machinery exhibited by Turkey is a small 
rotatory steam engine shown in the western annex beside the 
donkey engine from Greece. There is nothing novel in it, only 
an eccentric drum having a sliding radius for a piston. 





BOILER EXPLOSIONS. 


No subject has been more frequently discussed than “ the cause of 
steam boiler explosiors.” It is one of those questions which in its very 
nature demands frequent attention. New circumstances and repeated 
calamities call for further investigation and discussion. ‘The subject 
has lately been before the Academy of Sciences in Paris; and com- 
munications upon it have appeared in the London Enoreer 
Mechanics’ Magazine, and one in the New York Daily Times. 
Various and contrary theories have been presented. All cannot be 
right, but each should be carefully examined and candidly judged. 
The author of the article in the New York Times calls attention to 
“the momentous issues which hang” upon the boilers of the three 
hundred steamers now employed by the Government and says :— 

“ (Quite recently, while experimenting for a very different purpose, 
Mr. Edwin Stevens, of Hoboken, developed the great fact that water 
cannot exist as water, under the atmospheric pressure, at a higher 
temperature than 212 deg. Now, the temperature of the water in a 
boiler under steam pressure of 100 1b. is 330 deg. If, then, the 
steam, pressing on this water, can instantly escape, as through a 
rupture caused by mere weakness of the metal or by over-pressure, 
a great part of this water at 330 deg. will instantly flash into steam, 
carrying the rest with it at about the velocity of a cannon ball. So 
far we know. The theory is, that this flying body of inelastic 
water particles operates like so many projectiles—like a broadside of 
grape—tearing into pieces everything within reach. Thus ex- 
plosions start in simple ruptures, and ruptures always resut from 
carelessness.” 

It is generally admitted that an explosion is caused by a pressure 
of steam greater than the metal of the boiler can withstand. Some 
explosions have probably occurred by over-pressure gradually accu- 
mulated, but many have undoubtedly been caused by over-pressure 
from a great quantity of steam suddenly generated, its mechanical 
action being similar to the ignition of gunpowder in a confined 
space. A variety of opinions exist with regard to the cause of the 
rapid generation of steam in many cases. The rupture theory, 
presented in the above extract, is liable to the charge of being 
illogical. As an explosion cannot take place in a boiler after a 
rupture, unless the pressure is subsequently greatly elevated, it is 
apparent to reason, that all the steam generated by the surplus heat 
in the water must be of a reduced pressure to that which produced 
the rupture. The molecules of water are so mobile that they cannot 
produce an effect like grape shot. The scientific world will certainly 
be astonished to be informed at the present day, that Mr. Stevens 
developed the fact that water heated above 212 deg. cannot exist as 
water under atmospheric pressure. It is one of the most widely 
known facts of science. 

Another cause of the rapid generation of an over-pressure of steam 
is the use of water deprived of atmospheric air in the boiler. In 
1847 Professor Donny, of Ghent, in making some experiments, dis- 
covered that water deprived entirely of atmospheric air, could be 
heated to 275 deg. Fah., without boiling, but when elevated a few 
degrees above this point it flashes into steam with the rapidity of a 
gunpowder explosion. Boilers kept under fire for some time, with 
deranged feed pumps, are deprived of atmospheric air, and they 
thus, according to Professor Donny’s discovery, become as dangerous 
as gunpowder magazines in the vicinity of a conflagration. Many 
very violent boiler explosions of an geen A mysterious character 
may be explained by this theory, which has lately been discussed in 
the Paris Academy of Sciences. The use of Giffard’s injectors, in 
place of feed pumps, whereby a constant supply of water containing 
air is furpished to boilers, when standing still as well as when the 
engine is running, should prevent explosions from this cause. 

Various other theories respecting the causes of steam boiler explo- 
sions have been presented to the public. We cannot now occupy 
space for their reproduction. Our subject at present principally is 
to direct the attention of scientific and practical men to the subject 
for more careful and profound investigation. Many explosions have 
lately taken place, both at home and abroad, and an apparent 
mystery seems still to hang over some of them. We are positive, 
however, that most of the boiler explosions which have taken place 
can be traced to ignorance or carelessness on the part of those who 
were entrusted with their management. All such catastrophes may 
be prevented by care, proper attention, and intelligence, admitting 
either of the theories presented to be correct. Since no less than 300 
steamers are now employed by our Government, and under very ex- 
citing circumstances, unceasing vigilance over the boilers should be 
exercised by all our naval engineers. Thus far they have given a 
good account of themselves.—Scientific American. 


REPORT OF THE COMMISSIONERS OF PATENTS 
FOR THE YEAR 1861. 

Tne Commissioners of Patents apointed under the Patent Law 
Amendment Act, 1852 (15 and 16 Vict., c. 83), in compliance with 
the terms of the third section of that Act, make the following report 
of their proceedings, under and in pursuance of the same, for the 
year 1861, in continuance of their report of proceedings for 1860. 

The number of applications for provisional protection recorded in 
the year 1861 was 3,276; the number of patents passed thereon was 
2,047; the number of specifications filed in pursuance thereof was 
2,015; the number of applications lapsed or forfeited, the appli- 
cants having neglected to proceed for their patents within the six 
months of provisional protection was 1,129. 

The Act 16 Vict., c. 5, enacts that all letters patent for inventions 








to be granted under the provisions of the Patent Law Amendment | 
Act, 1852, shall be made subject to the condition that the same shall | 


be void at the expiration of three years, and seven years respectively 
from the date thereof, unless there be paid, before the expiration of 
the said three years and seven years respectively, the stamp duties in 
the schedule thereunto annexed, viz., £50 at the expiration of the 
third year, and £100 at the expiration of the seventh year. The 
patent is granted for fourteen years. 

Four thousand patents bear date between the Ist Oct., 1852, and 


the 17th June, 1854 (being the first 4,000 passed under the provisions | 
of the Patent Law Amendment Act, 1852). The additional pro- | 


gressive stamp duty of £50 was paid, at the end of the third year, 
on 1,186 of that number, and 2,814 became void. The additional 
progressive stamp duty of £100 was paid at the end of the seventh 
year on 690 of the 1,183 patents remaining in force at the end of the 
third year, and 796 became void. Consequently nearly 70 per cent. 


of the 4,000 patents became void at the end of the third jyear, and 
nearly 90 per cent. became void at the end of the seventh year. 


The number of patents sealed in 1854 was 1,876; the progressive 
duty of £50 due in 1858 was paid upon 558 of this number ; an 
the progressive duty of £100 due in 1861 was paid upon 142 only ; 
therefore the proportionate number of patents becoming void 
reason of non-payment is increasing. 

All the provisional, complete, and final specifications filed in the 
office upon the patents granted under the Act since 1852 have been 
printed and published in continuation, with lithographic outline 
copies or the drawings accompanying the same, according to the 
provisions of the Act 16 and 17 Vict., c. 115. 

The provisional specifications filed in the office and lapsed and 
forfeited have also been printed and published in continuation. 

Printed certified copies of the specifications filed in the office, as 
also certified copies of patents, and of the Record Book of Assign- 
ments of Patents and Licenses, with copies of such assignments and 
licenses, have been sent, in continuation, to the office of the Director 
of Chancery in Edinburgh, and the Enrolment Office of the Court 
of Chancery in Dublin, pursuant to the Act of 1852 and the Act 
of 16 and 17 Vict., ec. 118. 

The work of printing the specifications of patents under the old 
law, 13,561 in number, and dating from 1711 to 1852, was com- 
pleted in 1858, and copies thereof are sold in the office at the cost of 
printing and paper. 

Abstracts or abridgments of specifications, in classes and chrono- 
logically arranged, of all patents, from the earliest enrolled up to 
the present time, are in course of preparation and publication. 

The commissioners have thought it expedient to lay before 
Parliament, in the schedule to this report, an account of stam 
duties in lieu of fees received under the provisions of the Act, wi 
a balance sheet of their receipts. 

ScHEDULE. 
An Account of Stamp Duties received under the Act to substitute 
Stamp Duties for Fees (16 Vict., c. 5) for the year —— P 


8. 
3,276 petitions for grant of letters patent at £5 each... 16,380 0 








0 
2,273 notices of intention to proceed with application, 
OE LE CnC — ace nce ove ove 00 cen one «wees BEES OO 
30 notices of objection to the grant of letters patent, 
at £2 each ee ee a ee 60 0 0 
2,049 warrants for patents, at £5 each ... ... .. 10,245 0 0 
2,047 patents sealed, at £5 cach 4... ss. nee cee ove 10,235 0 0 
1,976 final specifications filed, at £5 each... ow 9,835 0 0 
48 complete specifications filed, at £5 each... .. 240 0 0 
577 entries of assignments of patents and licenses, at 
GR. GRO cvs cco “dee vee ver cee 000 ee ose 144 5 O 
755 searches and inspections, at Is.each 4... eee aes 37 15 0 
11,040 folios of office copies of documents, at 2d. per 
folio ... a ee ee ee ee 92 0 0 
540 patents upon which the progressive stamp duty of 
£50 has boom paid... 20. osc 0s coe sve cee coe BNO O @ 
142 patents upon which the progressive stamp duty of 
£100 has been paid =... 2. ss cee cee wee woe 14,200 0 0 
6 duplicate patents issued in lieu of original patents 
lost or destroyed, £5 each ... ose see coe ose one 30.0 «0 
14 petitions on application for disclaimers, at £5 each 70 0 0 
10 caveats against disclaimers, at £2 each ... ...  s 20 0 0 
5 new patents granted upon her Majesty’s Order in 
Council under the 40th section of the Act (1852), 
being prolongations of patents granted previous to 
the Act, at £6 “<< sb ee oe : oe One 25 0 0 
£99,979 0 0 
BaLance Sueer or Income an» Exrenvrrure ror tue Year 1861, 
Receirrs, 
£ 8. d. 
Stamp duties in lieu of fees + 99,979 0 0 


By sale of prints of specifications, indexes, he. o.. 2,051 17 0 








£102,030 17 0 
PAYMENTS. 
£ 6s 4d. 
Fees to the law officers of England 8,965 19 0 
ce a a ae ee 
Salaries of the officers and clerks in the Patent Office. 6,573 0 0 
CED ons. cin te. es es en ew eee eS 
Current and incidental expense in the Patent Office... 4,153 18 1 
Cost of stationery supplied by her Majesty's Stationery 
Office, books for the free library, binding, &c. - 2,594 10 7 
Rent of offices, rates, and taxes... 0. cc. tees 617 0 0 
Messrs. Eyre and Spottiswood, for printing Specifica- 
tions of Patents, indexes, &c., lithographers’ bills 
for drawings accompanying specifications «+ 13,425 14 0 
Cost of paper supplied to the printer and lithographer 
by her Majesty's Stationery Office ors aoe ore 286 18 BZ 
Cost of coals and other fuel supplied to the Patent 
Office by her Majesty's Office of Works, and furni- 
ture and repairs § .. 1. see cee_sce ove cos oo 181 19 10 
Expenses incurred in respect of the Museum at South 
ee roar Gs 
Salaries of officers and clerks forditto... ... .. «. 730 0 0 
* Revenue Stamp duty account as below --» 18,485 0 0 
¢ Surplus Income for the year 1861... +» 36978 3 9 
£102,030 17 0 


* The Act of 1852, in lieu of the old duties upon patents, imposed a 
revenue stamp duty of £5 upon the warrant of the law officer, £10 upon the 
certificate of payment of the progressive fee of £40 at the expiration of the 
third year, and £20 upon the certificate of payment of the fee of £80 at the 
expiration of the seventh year of the patent. 

The Act of 1853 (16 Vict., c. 5) converted all the fees imposed by the Act 
of 1852 into stamp duties. 

The revenue stamp duty account for the year 1861 is as follows :— 

2,049 warrants of the law officers for patents at £5 
each 66 68 of se 06 ge se 00 oe op SO 6 6 

540 patents on which the progressive duty of £50 has 
been paid at the end of the third year from their 
respective dates (£10 being revenue stamp duty 
and £40 fee stamp duty), 640at Ll0 each .. . 

142 patents on which the progressive duty of £100 has 
been paid at the end of the seventh year from their 
respective dates (£20 being revenue stamp duty 
and £80 fee stamp duty), 142 at £20 each 


5400 0 0 


2,810 0 0 





£18,485 0 0 

+ The aggregate surplus income, on balance of accounts from the Ist of 

October, 1852, to the end of the year 1861, and applicable to building 

purposes (vide Report to Treasury of 1858, p. 5), amounts to the sum of 
£129,000. 





Tees-sipe Tron Makina.—Messrs. Hopkins and Co.'s works at 
Middlesboro’ occupy the ground of the old shipping staiths, 
and commenced operations in 1854, They consist of two blast 
furnaces and three rolling mills—the former turning out at present 
300 tons of iron per week each. The rolling mills are found inade- 
quate to meet the demand on the works for iron, and, consequently, 
the proprietors aré preparing the foundations for a fourth. The 
concern is producing all descriptions of railway iron, bars, and 
angle beams for shipbuilding purposes. ‘The works cover 300 
yards of river frontage, and on their south side are flanked by the 
original passenger line of the Stockton and Darlington Railway—a 
series of rails and crossings which are now entirely occupied by the 
iron companies on the banks of the Tees. Messrs. Hopkins give em- 
ployment to 600 hands, whose pay is about £2,000 per fortnight. 
When Messrs. Hopkins and Co. took to these works they consisted 
of one small rolling mill, and operations were confined to the manu- 
facture of bar iron for general puropses. The enlargement has been 


gradual, and the works now cover an area of fourteen acres. The 
firm are buyers of pig iron, having only two furnaces. They export 


largely merchants’ bar and pig iron (the latter chiefly to France); 
and in the past three years have executed several large orders for 
India—one of 10,000, one of 5,000, and one of 3,000 tons of railway 
iron,—Special correspondence of the Neweasile Chronicle. 
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BARLOW’S INDICATOR FOR THE REVOLUTIONS 
OF SHAFTS. 


Tas invention, a communication to H. B. Barlow, of Manchester, 
consists in various arrangements of compound differential motions 
for the purpose of reducing or increasing the speed of any given shait 
in any given proportion, but principally for obtaining a very slow 
motion, and in applying the same either for the exertion of great 
power, or for counting and indicating the number of revolutions 
which the shaft moving with the greater velocity is making in any 
— of time. The same purpose has usually been effected by trains 
of spur or bevel wheels, or by worms and worm wheels, or by palls 
taking into ratchet wheels. 

In carrying out this invention it is proposed to drive by the shaft 
running with the greater speed, that is, the first motion shaft, two 
concentric wheels in opposite directions, by means of one or two 
bevel pinions fixed to it and working into two corresponding bevel 
wheels, one on each side of the first motion shaft, or there may be 
one or two spur pinions on the first motion shaft, working 
into one external and one internal spur wheel, or working 
into two external or two internal spur wheels, one of which 
is made to revolve in the opposite direction by receiving 
its motion through a carrier wheel from the corresponding 
‘pinion; or these wheels may be driven by right and left handed 
worms, or by one or two cranks or eccentrics actuating palls which 
take into corresponding ratchet wheels, or any of the means usually 
employed to drive by the same shaft two concentric wheels in 
opposite directions. Each of these two wheels has to be firmly 
connected with another external or internal spur wheel or a bevel 
wheel, the latter two wheels gearing into a corresponding pinion 
or two pinions firmly connected together, and revolving loosely 
on a stud or with their stud in some suitable bearing, in the manner 
of a mechanical arrangement known as the sun-and-planet wheels. 
This pinion or pinions receive thus a double motion, namely, 
a rotary motion round their axis, and a progressive motion round 
a circle whose centre lies within the axis of the concentric 
wheels above mentioned. This progressive motion they impart to 
their stud, which has to be connected to a central shaft or a con- 
centric disk, being furnished with divisions for reading off the pro- 
portional speed of the first motion shaft, or being connected with 
some drum or windlass, or other apparatus for exerting great power. 
Instead of driving two wheels in opposite directions by the first 
motion shaft, these wheels may be driven in the same direction, but 
with considerably differing velocities by any of the above mentioned 
means. Each of these wheels must again be firmly connected with 
another wheel, the latter two wheels working into corresponding 
pinions fast to each other and travelling around the common axis of 
the wheels, imparting motion to them in the manner of the sun-and- 
planet wheels as described above. 


rigc.t. 
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Figs. 1 and 2 represent an arrangement of the invention, for indi- 
cating the length of thread or the number of hanks delivered by the 
front rollers or slubbing and roving frames, or other machinery em- 
ployed in spinning. 

Fig. 1 is a front elevation with the cover B removed drawn 
partly in section through the lines 0, P, and Q, R, of Fig. 2, to 
show the action of the compound differential motion. Fig. 2 is a 
vertical section through the line M, N,) of Fig. 1; W is a worm 
on the front or delivering roller of the machine, driving by means 
of the worm wheel E, the small arbor E! which has at the opposite 
end the small pinion E? formed or fixed to it. This pinion gears at 
the same time into the internal wheel R? and the external wheel R’, 
which are thus made to revolve in opposite directions. ‘To the 
wheel R* is connected the wheel R® in such a manner as to turn 
with it, by either being cast or shaped in one piece with the 
wheel R* or otherwiso fastened to it, and in the same way the 
wheel K‘ is connected with the wheel R'; both these wheels R* 
and R* are working into another small pinion A, which turns loosely 
on astud A' fixed to the dial plate b, and has a double motion 
imparted to it by the wheels R* and R3, namely, a sotary motion 
round its axis and a progressive motion in a circle around the 
common axis of the wheels R!, Rt, and R?, KR, which progressive 
motion is also imparted to the dial plate D, and is the motion desired. 
On the dial plate D are marked divisions on the side opposite the 
pinion A, each of them representing the length of one hank, or 
840 yards, as is well known to spinners and manufacturers. 

Tho whole of the moving parts are supported by and contained in 
the casing C, which is provided with a boss for the small shaft E', 
and a foot or bracket F, by which it is fixed to some convenient part 
of the machine. The circular projections C' and C? are turned or 
shaped so as to form an annular space, within which all the wheels 
work in such a manner that the convex part C! forms the be: ring of 
the wheels R! and R‘, whilst the internal wheels Rk? and R3 run on 
the inner or concave a C2. 

For the purpose of excluding dust and preventing workpeople 
tampering with the counting apparatus, the whole is closed up by a 
cover B which hes © cagmental shaped slot covered with horn or 
other transparent material for reading off the divisions on the 
plate D, as is commonly practised in similar apparatus. 








Artesian WELL AT SHEERNESS—The works connected with the 
formation of tho artesian well at Sheerness Dockyard have been 
again abruptly brought to a stand by an unfortunate accident. In 
consequence; of the extremely treacherous nature of the strata of 
silt and loose gravel which prevails for some considerabie depth at 
the spot selected for boring, it has been found hecessary to sink 
massive cast iron cylinders, each of 6ft. in diameter, to a depth of 
90ft., in order to carry the borings well into the stiff clay. This 
operation had been successfully accomplished, and the lower cylin- 
der forced down about 8it. into the clay, by which the workmen were 
enabled to excavate the bottom for the purpose of proceeding with 
the brick steining to form the sides of the well. During this opera- 
tion, however, the sand and silt forced themselves through the clay 
and underneath the bottom cylinder, rising to a height of no less 
than 25ft. in the interior of ‘the well. In addition to the disaster 
mentioned two serious fractures have been discovered in two of 
=: — top ey round the circumference, both 

“ aving been caused by the imme $s ‘ing 
the cylinders out of the perpendicular eat, 
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Tus invention, by A. J. Beer, of Canterbury, has for its object 
to take off or reduce the pressure upon the slide valves of steam or 
other engines, and thereby to reduce the friction and wear and tear 
of the parts. 

Fig. 1 is a longitudinal section taken in the line 1, 2, of Fig. 2, of 
a valve constructed according to the improvements ; Fig. 2 is a plan 
view, and Fig. 3 is a transverse section of the same taken in the line 
3, 4, of Fig. 2. 

ais the valve, which is open from back to front, and is provided 
with a valve stem 5, which passes through a stuffing box in the end 
of the valve cover c, as shown in the sectional views, Figs. 4 and 5. 
This valve a is shown detached in plan and elevation at Figs. 6 and 
7. Aport d for the eduction steam is made in the top of the valve 
box, and steam is supplied to the valve box through another opening 
not shown. ¢é, e, are ports for the admission of steam to the 
cylinder. A ring f, shown detached in plan and_ eleva- 
tion at Figs. 8 and 9, surrounds the upper or cylindrical part 
of the valve a, and is pressed upwards against the under side of the 
valve cover by springs g, 9, Figs. 1, 2, and 6, placed at each corner 
of the valvea. The joint between the valve a and the ring / is 
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made steam-tight by packing 4, which is inserted in the groove 
made round the cylindrical part of the valve. It will be seen that 
the exhaust steam will pass through the valve to the eduction port, 
as indicated by the arrows, and the induction steam will pass through 
the valve chest into the working cylinder without exerting any 
pressure on the valve. 

In Figs. 10 and 11 is shown a mode of arranging two valves back to 
back, both of which will work against a fixed sustaining plate c. Fig. 
12 is a longitudinal vertical section of the valve shown in Fig. 10. In 
this, instance, however, the fixed sustaining plate c, which forms part 
of the valve chest, is dispensed with, and in place thereof one of the 
valves is provided with a back plate c*, against which the upper edge 
of the other valve bears. The back plate c* of the top valve is forced ; 
down on to the lower valve by the pressure of the springs g, g, So as { 
to form a steam-tight joint. The valve is shown detached and in 
section at Fig. 13, from which it will be seen that in the valve /* 
there is formed a cylinder in which is fitted a piston a’, and sustaining 
plate c*, which is kept up against its seat by the springs g,g. ‘The 
valve f*, with its sustaining plate c*, is shown detached in plan and 
side elevation at Figs. 14 and 15. 
























































A monet of a convertible through goods car is exhibited in the Ex- 
hibition, by the Great Western of Canada Railway Company. 
This form of car was designed for moving the greatest possible 
amount of freight with the least dead or non-paying weight, and 
thereby to economise the motive power which under the present 
system—the load and car being almost equal in weight—is so use- 
lessly expended ; and also to obviate, by some mechanical arrange- 
ment in the construction, the pounding of the rails aud track 
produced by the usual method of four-wheeled trucks, and par- 
ticularly so in the climate of Canada, where, for four months in 
winter, the road-bed is as hard as granite; and further, this car is 
so constructed as to be readily convertible to the various purposes 
for which it may be used. As an illustration, let it be assumed the 
tractive power of a locomotive engine (exclusive of the tender and 
its own weight) to be 987,500 lb., which would be equal to twenty- 
five loaded ordinary cars, each carrying 20,000 lb., or ten American 
tons of freight: now the weight of the cars alone in this train 
would be 487,000 Ib., leaving a balance of 500,000 Ib. for the freight 
carried, the amount of dead weight being thus nearly equal to the 
freight moved. If cars constructed upon the principle of this model are 
used to move the same quantity, viz., 987,500 lb., their collective 
weight would be 329,166lbs.,and the freight carried would be 
658,334 lb., which shows a difference of 158,3341b. in favour 
of this improved form of car for each train, without any additional 
motive power; and an economy would also be effected in the 
loading and unloading of trains. 

A further advantage obtained by this improved freight car is its 
adaptability to various descriptions of goods to be carried, and in 
this it differs from those cars in ordinary use. First: it can be 
adapted for carrying grain in bulk, pork and flour in barrels, or any 
other heavy merchandise. Its capacity is equal to 1,333 bushels of 
grain. For the economic and expeditious handling of grain in bulk, 
valves or apertures have been contrived in the centre of the flooring 
for discharging it into the receivers of the grain elevators. The 
side doors, which are hinged to the upright rod inside the door- 
ways, are for the purpose of making the car suitable for car- 
rying grain, and when not required they are turned round and 

placed in the positions shown in the model. The open grating 
Teens outside are for ventilation when the car is used for the 


construction of this car, because it is from this portion of the struc- 
ture that it is expected the saving in the wear and tear of the per- 
manent way is to be effected. In the model it will be observed that 
a portion has been cut out of the rail to demonstrite that when this 
truck is passing over any depressions on the rail, or even a broken 
rail, or other want of continuity—which frequently occurs in a 
Jauadian climate—provided the fracture does no: extend over 3it., 
the wheels will not conform to the irregularity of surface, nor will 
the fracture of the rail affect the equilibrium of the load, because, as 
will readily be perceived, there will be always three wheels of a side 
supporting the car, the “bogie frame” consistingof four pairs of 
wheels on each side. This improvement is calcuhted to produce 
the most favourable results in the future expenses of the maintenance 
of permanent way. The car has chilled cast iron vheels, oil tight 
axle boxes, india-rubber springs and brakes which may be put on 
from either end. 

Another difficulty connected with moving the imnense quantities 
of agricultural produce from the Western States of émerica to the 
eastern markets of New York, Boston, and Portland, 's experienced 
by the long distances required to be travelled withouttranshipment. 
‘These distances vary from 400 to 1,000 miles, and it is found that 
from the continued tension which the load exerts uponthe materials 
of which the car is constructed, the elasticity is destroyed, and as a 
consequence the expense of maintenance of way is ver: heavy. The 
car of which this is a model has been built to overcone this diffi- 
culty, by making the frame of sufficient strength tc resist those 
forces, which of itself will effect a saving in the cost of keeping the 
carsin repair. There is alsoan ecouomy in first costof this de- 
scription of car over the ordinary ones, equal at least to 25 per 
cent., taking the capacities of both into consideration. 

The length of the car outside is 52ft. Gin. 

Both this and the sleeping carriage illustrated in our lst impres- 
sion were designed and built by Samuel Sharp, car supeintendent, 
Great Western Railway of Canada, Hamilton, C.W. 

A collection of specimens of various kinds of woods «btained in 
the district traversed by this railway is also exhibied. This 
timber can be procured in abundance and at little expense, and can 
be cheaply transported to Hamilton Harbour, and thene shipped 
direct to Europe. The oak is especially worthy of attution for 
shipbuilding, and the walnut and maple for furniture ad fancy 








transport of horses, cattle, sheep, hogs, or other live stock. Second: 





the truck or “bogie frame” is also an important feature in the 


cabinet work} 
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Tus invention, by J. M. Rowan, of Glasgow, relates to steam 
hammers of the kind having moving cylinders, and comprises im- 
provements in constructing or arranging certain parts thereof. In 
carrying out the invention the piston rod is made solid instead of 
hollow, as heretofore, and one or two separate pipes are provided 
for communicating with the interior of the moving cylinder. 

Fig. 1 is a back elevation of a steam hammer embodying one 
modification of the improvements, with the steam cylinder shown in 
vertical section; and Fig. 2 is a sectional plan, as taken at the line 
A,B, in Fig. 1, but with the parts below that line for the most 
part omitted. Figs. 3,4, and5 are vertical sections of three modi- 
fications of the cylinder, with its steam passages and pipes, Fig. 3 
being the same as Fig 1. 

In all the modifications the steam cylinder C is movable, and con- 
stitutes the hammer block, being formed with flanges or slides D, 
fitted to work in the vertical guides E, bolted to the inner cheeks of 
the frame standards F, 
toa piston rod H, passing through a stuffing box in the cover of the 
cylinder, and being fixed at its upper end to the entablature I of the 
framing. In hammers of this class the piston rod has hitherto been 
made hollow to serve as a communication with the interior of the 


cylinder, but by the preseat invention this piston rod H is made | 


solid. The valvular details are arranged upon or within the entab- 
lature I, and may be the same as hitherto, except that instead of the 
ports conmunicating with 1 hollow piston rod, they are made to com- 
municate with a separate pipe or pipes. In the modification shown 
in Figs. 1 and 3 there are two pipes J, K, which enter passages L, 
M, in the sides of the cyliader C, such passages being conveniently 
formed within the projecting parts of the cylinder constituting the 
slide flanges D. These passages are fitted with stuffing boxes at their 
upper ends for the pipes J, K, to work through, ann one passage L 
communicates with the top of the cylinder above the piston G, and 
the other M with the bottom below the piston. With this arrange- 
ment of the passages, and with a suitable arrangement of the valve 
details and gearing, the hammer may be worked as either single- 
acting or double acting, the steam being used either to ouly raise the 
cylinder, or to both raise it and assist its descent. 

In another modification shown in Fig. 4, both passages L, M, are 


made to communicate vith the top of the cylinder © above the | 


piston G, and in this asethe hammer will be single acting only, 
and the same end may be obtained by means of only one pipe J and 
side passage L, as shovn in Fig. 5. 

In all the modificatons the employment of the separate pipes 
permits of freer passages being obtained for the steam, and particu- 
larly for the exhau¢ steam in connection with cylinders of a 
limited size. 





_ Trarric Recrrpts.—The traffic receipts of railways in the United 

Kingdom amounted ‘or the week ending the 30th of August, on 
10,482 miles, to £63',516, and for the corresponding week of last 
year, on 10,145 mile, to £594,258, showing an increase of 337 miles, 
and of £39,258 in tle receipts. The gross receipts on the following 
14 railways amountd in the aggregate, on 7,167 miles, to £500,771 ; 
and for the correspmding week of 1861, on 6,890 miles, to £474,777, 
showing an increae of 277 miles, and of £25,994 in the receipts. 
The increase on thy Caledonian amounted to £521; on the Great 
Eastern to £1,121;0n the Great Northern to £1,845 ; on the Great 
Western to £6,28% on the London and North-Western to £6,928 ; 
on the London, 3righton, and South Coast to £1,388; on the 
London and Sout)-Western to £5,634; on the Midland to £4,865; 
on the North 3ritish to £1,693, on the North-Eastern to 
£772; and on the South-Eastern to £4,101; total, £35,151. 
But from this mst be deducted £2,888, the decrease on the 
Great Southern ad Western ; £5,800 on the Lancashire and York- 
shire ; £463 on tle Manchester, Sheffield, and Lincolnshire; together, 
£9,157, leaving he increase, as above, £25,994. The goods and 
mineral traffic a those lines amounted to £209,173, and for the 
corresponding veek of 1861 to £206,105, showing an increase of 
£3,168. The rceipts for passengers, parcels, &c., amounted to 
£291,598, againt £268,672, showing an increase of £22,926. The 
traffic receiptson €4 other lines amounted, on 3,315 miles, to 
£132,745, and or the corresponding week of last year, on 3,25 
miles, to £119,81, showing an increase of 60 miles, and of £13,264 
in the receipts. The increase in the traffic of the past week, as 
compared withthe corresponding period of 1861, arises from the 
passenger traic to the International Exhibition, and there is an 
Increase in th goods traffic from an improvement iu trade. The 
traffic receipt: of the past week show an increase of £6,033 as 
compared wit those of the preceding week, ending the 23rd of 
August. 









The piston G is stationary, being attached | 





CLARKE’S APPARATUS FOR HEATING AND 
CIRCULATING WATER. 

Tuts invention, by T. C. Clarke, of Liverpool, relates to improve- 
ments in the construction of the bottom or fire part of apparatus 
usually built in brickwork, and known as “ cast boilers,” such “ cast 
| boilers” or apparatus being mostly used for heating and circulating 

water or oil through pipes or tubes for warming greenhouses, con- 

servatories, halls, churches, and other buildings. 

Fig. 1 represents the improved bottom or fire part coupled or con- 
nected to a tubular arrangement of top part, the whole forming a 
complete boiler; Fig 2 is a plan view of a deflecting flue plate and 
regulating dampers suitable for fixing in brickwork above and with 

| Fig. 1, but more particularly shown in position in Fig. 3, which is 

| a vertical and longitudinal section (at A, B, of Fig. 4) of the same 
bottom part with a conical top part, the arrangement of flues being 
also shown ; and Fig. 4 is a plan section at C, D, of the construction 
shown in Fig. 3. 





a is the improved boiler, the sides and fire-bars of which are cast, 
preferably, in one piece, and the opening in the bottom is then 
closed by aring plate and screws a! ; 6, the water spaces in the same, 
all of which communicate with each other ; C, the opening for the 
supply of fuel and lighting the fire. The opening ¢ is not here 
shown provided with a door; g, a small pipe fitted with a tap for 
drawing off water when required ; A, the connections for the water 
supply or return water of circulation pipes; i, the outlet or outflow 
— for heated water, and, for the purpose hereinbefore stated, are 

1ere connected to the bends i!, leading into the upper boiler, near 

the top of which are the connections & for the outflow water of cir- 
culation ; /, brick-setting, showing the flues or spaces m for the 
action of the heat around the top boiler; p, the deflecting flue plate 
with raised pieces cast thereon, on which the dampers g are fitted to 
slide; r, the damper rods which are carried through and outside the 
brickwork ; s the exit flues to the chimney. 





Tue Compustiniuity or Petrorevm.—In reference to some ex- 
periments on this subject at Liverpool, which Dr. Angus Smith, 
who has made many trials of the oils so called, thinks unsatisfactory, 
he says :—“ The two great facts to be remembered respecting the 
volatile petroleum are, first, that the vapour rising at the ordinary 
temperatures ignites readily, and when mixed with air explodes. It 
mixes with air like gas, and in this lies its hidden danger: secondly, 
when water is thrown on the oil, the oil floats on water and still 
—— whereas spirits mixed with water become diluted and cease 

urn. 








SOCIETY OF ENGINEERS. 
September 1, 1862. 
ON MARINE GOVERNORS. 
By Perry F. Nursey. 

Ar our last meeting we were favoured by Mr. Olrick with a very 
interesting paper on marine governors, and | am sure we are all 
that the author has rendered good service to the society in the pro- 
duction of a paper which he spared no pains to render as perfect as 
possible by the introduction of all the matter bearing upon the ques- 
tion which a wide range of experience happily placed him in posses- 
sion of. 

Among others, Miller and Knill’s patent marine governor found a 
place in that paper; but here, unfortunately for the merits of this 
apparatus, the author's experience appears to have been confined to 
the hasty study of an incomplete model: his description, therefore, 
was imperfect, and his deductions consequently erroneous. 

It will be remembered by those then present that at the conclusion 
of the paper I produced two perfect models, and pointed out the 
discrepancies in that exhibited by the author of the paper. I did 
not, therefore, expect to read in the paper, as published in Tue 
Enarnerr, the same incorrect statement that had been placed before 
the meeting. 

I was requested at the time by our chairman, the hour being late, 
to defer my observations until the present meeting; and, in com- 
pliance, I now beg your attention to the following brief remarks :— 

Taking Mr. Olrick’s data as correct, I assume the main features of 
a marine governor to be—the maintenance of two constantly acting 
forces opposing each other; the absence of all influence upon the 
governor, from the varying position of the vessel; the reduction of 
friction to a minimum, to insure the sensitiveness of the machine; 
and instantaneous action upon the throttle valve, both in closing 
and opening it. 

But in designing a machine to effect these objects there are, to my 
mind, other and equally important considerations to be kept in 
view. There may be but one admitted theory, but there may also 
be several methods of practically illustrating it, and although each 
method may properly effect the desired object, yet one may contain 
in itself objections which are absent in another. Success in 
remedying an evil becomes qualified when the means adopted are 
either complicated or expensive; hence, the further conditions of 
perfection would appear to be—simplicity and economy of con- 
struction. It is also essential that the engineer should be able to 


regulate the speed at which the valve is to be opened by the 
governor. 














Machines of a complex character may do their work very per- 
fectly, but, at the same time, they are more than ordinarily liable to 
derangement, in the event of which, their very natures forbid a 
speedy restoration to working order; whilst those in which the 
utmost simplicity of construction is observed may work as effec- 
tually with decreased liability to derangement and increased facility 
for repair in the event of accident. Moreover, ‘t cannot be denied 
that complicity of construction involves increase both of first cost 
and maintenance, whilst simplicity secures opposite results, and as, 
at the present time especially, one of the first considerations is cost, 
it is certain that cheapness must possess unquestionable advantage 
over expensiveness when each is combined with efficiency. It has 
been urged to me—and may possibly be urged again this evening— 
that the cost of an apparatus has nothing whatever to do with its 
efficiency, and should in no way affect the consideration of it. But 
I would submit that at no time, perhaps, in the hstory of engineer- 
ing did the question of economy form so prominmt a feature as at 
the present, in the conditions which determine th» practical value of 
mechanical appliances. Indeed, commercial sucess and cost are, 
within certain limits, proportioned to each other in an exactly in- 
verse ratio. 

In order to vindicate any claims to superiorty which may be 
advanced for one apparatus over another it wil be n to 
glance cursorily at the relative merits and demerit: of each. I, there- 





fore, propose first to notice the governors advoated in the paper, 
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and then to describe that one which it is the design of this paper to 
bring correctly under your notice. 

The chief objection to Silver's four ball governor, shown at 
No. 11 in the diagrams, is that the balls do not expand sufficiently 
quickly, therefore the instantaneous action is absent—a serious 
defect in the apparatus. No. 12 appears designed to remedy this 
defect, but it is more complicated, and, notwithstanding the theory 
of the necessity of affixing vanes to the fly-wheel, I think practice 
evidences their inutility. If they are not mgr on Meriton’s or 
on Miller and Knill’s, why should they be wanted on Silver's fly- 
wheel? If the two former work efficiently without them, why 
cannot the latter? Although occupying a large space—of which 
there is seldom much to spare in an engine-room—this governor 
appears to be a very good one; but it is expensive, and liable to 
damage by sudden strains, by which the tooth-wheels and sectors 
might be injured. 

No. 13 appears to be a very good governor, but, in consequence of 
the patentee not having divulged the principle of its action, | am un- 
able to offer an opinion as to what may be its practical value. In 
No. 14 Mr. Silver appears to have combined the action of Nos. 11 
and 12, with the intention, as explained by Mr. Olrick, of 
allowing the valve to be instantly closed, but retarding the opening 
of it, the necessity of which he now seems to have discovered. But 
in this case it is not in the power of the engineer to regulate the 
speed with which the valve should open. 

The next apparatus, described as being worked by the differential 
action of a fly-wheel and small steam engine in connection with the 
main engine, seems to be a very good arrangement, but carries with 
it the disadvantage of being complicated and expensive. 

The next governor of importance is Meriton’s No, 15 in the dia- 
gram. In Mr. Olrick’s description of this governor he appears to 
have fallen into an error respecting the opening of the valve; the 
action appears to me to be as follows:—Supposing the machine to 
be in connection with the engine and running at the same speed 
with it, and the studs being at one end of, the screw-ways and 
the throttle valve open, any excess of speed on the engine will 
immediately act on the studs and cause them to slide in the screw- 
ways, thereby closing the valve; and now the action which Mr. 
Olrick seems not to understand takes place, viz., the steam by the 
former action of the studs in the serew-ways being shut off and the 
speed of the engine and spindle of governor being consequently 
reduced, and the inertia of the wheel continuing, the screw-ways 
now act upon the studs, and return the sliding collar to its original 
position, and thereby open the valve. 

There, however, appears to be the same defect here as in Mr, 
Silver's No. 12, viz., that the sliding collar being geared to the 
wheel by means of the screw-ways and studs there is no means of 
regulating the speed at which the throttle valve should open. It 
may, and, indeed, does, act instantancously in closing the valve, 
but does the like in opening it. 

Having glanced at the various governors, as set forth in the 
paper, I will now proceed to describe that patented by Miller and 
Knill, which, as I have already observed, was described by Mr. 
Olrick—from want of «any authentic information, and having an 
imperfect model, which was not issued by the patentees or anyvody 
belonging to them. Since its first application this apparatus has 
undergone some slight modification in detail, but which in no way 
affects the principle. 

The diagram fully i'lustrates and represents the apparatus as fixed 
to the bulkhead of a steam vessel. 

is the momentum wheel, the boss of which is formed with an 
inclined face on one side, aud a stop on the other. Bis the shaft 
on which the wheel is loosely fitted. C is a sliding collar working 
on a feather on the shaft B, and acting on the lever D, from whence 
the connection is taken to the throttle valve. The spring Ei is for 
the purpose of returning the lever and connections to their original 
position, and opening the throttle valve. 

A very important part of this invention, and one which Mr. Olrick, 
unfortunately, seems greatly to have misunderstood, is the arrange- 
ment of stops, by which the motion of the fly-wheel is controlled, 
and which control is obtained by forming a stop F on the boss of 
the fly-wheel equal to a quarter of the area of the face of the boss, 
and also a stop G, of similar proportions, on the face of the driving 
pulley at H, which is keyed on to the shaft 3, by which the wheel 
is free to turn to the extent of a quarter a revolution, and also 
admits of its acting on whichever side of the inclined boss and 
collar it may be set to act on, but confining its action to 
that side only, and the apparatus is adapted to either a right or 
left-handed engine, according to the position in which the driving 
pulley H is keyed on to the shaft, for which purpose two keyways 
are cut. The action of this apparatus is this—motion from the 
engine being communicated to the apparatus through the driving 
pulley H, on any accession of speed, the motion of the shaft becomes 
accelerated, while the inertia of the wheel, remaining the same, 
allows the shaft to perform a partial revolution through its centre, 
and, by means of the face of the sliding collar acting on one side of 
the face of the wheel boss, the collar is foreed backwards. The 
action of the stops F and G will now be seen, as, were it not for 
them, the inclined faces would be liable to over-ride each other, and 
so allow the valve to open before the proper time; but by means of 
the stops this is obviated, and the correct action of the apparatus 
insured. Simplicity of construction allows them to be supplied 
at one-third less than Silver's, hence its economy It is supplied, 
complete, in a bracket, and any expensive fittings are avoided. 
During the few months this patent has been in operation fourteen 
of these governors have been fitted, and the best results have been 
in all cases experienced. 











M. FREMY ON THE PRODUCTION OF STEEL. 

Ar the sitting of the French Academy of Sciences, held on the 
18th August last, a memoir was presented on this subject by M. Eb. 
Fremy, already wel! known by his researches on the composition 
of steel. The following is an abstract of the memoir :— 

The author commences by observing that steel is destined to 
play afar more important part in industry than hitherto. It is 
already employed for rails, axles, tyres, piston-rods, and shafting; 
the military are thinking of producing cast steel guns, and men-of- 
war will soon replace their heavy iron plating bya light, elastic, and 
tough plating of steel. It is evident that those nations who do not 
strive to keep up with the march of science will very soon de left in 
a position of infericrity. 

France possesses abundance of iron ores of good quality, but fuel 
is dear and transport still costly ; hence the metallurgical methods to 
be sought for must be such as will reduce the cost of fuel to a 
minimum, so that good French ores shall form the principal article 
of expenditure. 

The author goes on to enumerate the distinctive qualities of cast 
iron, malleable iron, and steel, remarking that steel has the good pro- 

rties of the two other varieties without their objectionable features. 

t also possesses the power of resisting a crushing force in a greater 
degree than that we tind in cast iron, and double that which is found 
in malleable iron. It also receives homogeneity by fusion. Hence 
cast steel is the best material for any new applications of iron, and 
the question to solve is how it shall be obtained in masses of con- 
siderable size. The Yorkshire method gives excellent steel; but in 
this proceeding it has hitherto been only found practicable to fuse it 
in crucibles holding not more than twenty kilogrammes (44 |b.) of 
steel. Reverberatbry furnaces have so far given no results on an 
important scale. Again, this method requires malleable iren spe- 
cially adapted forthe purpose, and very costly; and in addition a 
large quantity of fuel, equal to six or seven times the weight of the 
steel obtained. (n this system, therefore, France could not success- 
fally compete vith England; for to her economy of fuel is of 
the greatest impotance. The author had endeavoured to work with 
this in view, in order to discover a process in which fuel shall be 
little required. Vhen he commenced his investigations, it was 
generally though that in order to get good steel we must go to 
Sweden or Russi for the proper quality of iron; and it was also 





considered that the iron must obtain from its ore a sort of steeling 
propensity. The author had never doubted the importance of this 
propensity, which is possessed by the iron of the north, but he 
desired by chemical examination to clear up what was a metallur- 
gical mystery, and to determine the nature of the body which is 
the real agent in the conversion of iron into steel. Lastly, 
he wished to find a means by which iron hitherto rejected could be 
made to furnish steel. | He therefore went carefully into the subject 
with the view of ascertaining the exact composition of steel. It 
resulted, from his investigations, that carbon was found to be not 
the only useful element in the conversion, but that other metalloids, 
as phosphorus and nitrogen, play an important part. He also 
established the fact that these bodies cannot act properly unless they 
are present in proper proportious, and unless there is an absence in 
the iron of any body, such as sulphur, whick would paralyse their 
action, The quality of the northern iron depends on the presence 
of the particular elements which he had found to be necessary, and 
cementation completes the number, provided noxious substances are 
absent. Hence in order to make steel, it is necessary, by careful re- 
fining, to eliminate from the iron the noxious ingredients, and to im- 
part to it those which are wanting. If we use an impure iron, or 
if we add an insuflicient quanzity of any necessary element, such as 
carbon, we are certain to fail. 

The author states that he has completely succeeded in his object; 
and he expresses his obligations to Mr. W. Jackson, the director of 
the works of Saint Seurin, who placed the resources of his esta- 
blishment at the disposal of M. Fremy, who was thereby enabled to 
conduct experiments impossible in a laboratory. While in England 
he had an opportunity of seeing Bessemer's process once, along with 
Mr. Brown, his colleague on the jury. Although much struck with 
the magnificence of the process, it left serious doubts on his mind as 
to the quality of the steel produced. His colleagues on the English 
jury maintained that the Bessemer steel tempered irregularly and 
could not be compared with ordinary cast steel. He left England 
with the impression that the cast iron of France, reduced by coke, 
would contain too much sulphur and phosphorus to be treated by 
this process; but all his fears were dissipated by his experiments at 
Saint Seurin. |The Bessemer process in twenty or thirty minutes 
converts cast iron into a kind of burnt or azotised malleable iron, 
excessively red-short. In this condition it cannot be used, but the 
addition of a small quantity of cast iron suitably chosen, and which 
contains the vteeling principles, produces steel immediately. Hence 
the Bessemer steel is the result of the combination of azotised 
malleable iron (fused) with asmall quantity of cast iron possessing 
the necessary properties. The malleable iron varies in character 
with the cast iron from which it is produced. Experiments were 
made on a large scale, using twenty kilogrammes of material at 
once; so as to give confidence in the results ob.ained. It was found 
that all iron which can be conveniently refined will give excellent 
steel when submitted to the requisite conditions. 

Their first trials gave steel which would not resist tension. Syn- 
thetical experiments led them to improve their means of purification, 
and to make use of more active means for imparting the steeling 
properties. The result was that they got excellent steel from 
French pigs, until now considered incapable of conversion. Several 
thousand kilogrammes of steel had been thus obtained. It can be 
hardened by tempering, and has already been made into various 
articles, as lathe tools, gravers, knife blades, &c, English workmen 
who examined the specimens considered tiem equal to good Eng- 
lish steel. 

They had thus produced, in twenty-five minutes with French 
pig, costing about ten francs the 100 kilogrammes, a cast steel worth 
150 frances the 100 kilogrammes; and they had converted into ex- 
cellent steel varieties of cast iron hitherto not treated by Bessemer’s 
process. Lastly, they had succeeded in obtaining complete fusion 
of malleable iron, which, therefore, became much more tenacious 
and also more homogeneous. It could thus be applied to fresh uses, 

The author excuses himself for not going further into details, as 
he could not do so without revealing what he had only learnt in 
confidence. He observes, however, that in following out the process 
strict chemical examination of the cast iron is necessary. Lach 
variety requires a special study, in order to ascertain what ingredi- 
ents it possesses, and in what it is deficient. Chemical analysis is, 
therefore, the only true guide. He concludes by anticipating a great 
revolution in the metallurgy of iron from the facts here indicated, 
and it will be one which will place France in a more advantageous 
position than heretofore. 


















Tue Bririsn Assoctatiox.—The next meeting of the British 
Association for the Advancement of Science will be held at Cam- 
bridge, commencing on Wednesday, October Ist, and will be under 
the presidency of the Rev. K. Wilhs, M.A., PRS. 

Fovuna or Iron Suirs.—The Resistance, 18, screw iron frigate, 
Captain Chamberlain, was placed in dock on Wednesday at Ports- 
mouth, and her bottom found to be in an extraordinary state for a 
ship on the home station, bearing more the appearance of having 
gone through a long commission on the coast of Africa. The entire 
bottom of the ship was covered with weeds and long grass of every 
known kind and colour, with huge patches of mussels here and there on 
the port side, together with a good sprinkling of barnacles. On the 
starboard side, however, the barnacles extended from stem to stern, 
with an immense quantity of weeds and long grass, the latter in 
some places, as under the quarter, full three feet in length. The 
mussels, too, extended fore and aft, with bunches hanging in places 
as large as a child’s head. From the stem to abreast the fore chains 
on this side, about three feet below the water line, a belt of muscles 
adhered to the ship's bow of from two to five inches iu thickness and 
from one to two feet broad. ‘The whole of the composition which 
had been laid on to protect the iron on this side appears to have been 
destroyed, and patches of rust, more particularly under the quarter, 
have eaten their way through. ‘The ship’s bottom was originally 
coated on each side with different protective compositions ; but if 
the waters of the Medway thus foul the bottoms of our iron ships, 
despite the protective coverings given them, it is decidedly no place 
for the construction of docks and basins for their special reception, 
as any docks built there would be kept fully employed in keeping 
clean the bottoms of vessels lying in the river, and would, there- 
fore, be otherwise not available for the general requirements of the 
service. 

THe Suprty or Coat 10 THE Merropotis. — For the first time 
during the present year the monthly supply of coal to the metropolis 
has during August exceeded that of the corresponding month of 
1861, and although it may not indicate any improvement in trade, 
it is most acceptable to the colliery owners, especially those of South 
Yorkshire, who have very greatly felt the depression in trade. The 
various railways having access to London have conveyed, during 
the month of August, 131,192 tons 15 ewt. of coal, against 122,084 
tons in August, 1561. The tonnage has been divided in the follow- 
ing proportions :— London and North-Western, 48,662 tons 15 ewt.; 
Great Northern, 36,462 tons 2 ewt.; Midland, 16,615 tons; Great 
Western, 10,196 tons ; Eastern Counties, 9,431 tons 7 ewt.; South- 
Western, 8,119 tons 7 ewt.; South-Eastern, 1,740 tons 4 ewt.; Til- 
bury and Southend, 6 tons. The comparative statements of the 
present and last year show adecrease. From January 1 to August 31, 
1861, the tonnage reached 1,080,797 tons 11 ewt. against 907,043 
tons 9 ewt. for this year, or a decrease of 173,754 tons 2 ewt. Of 
seaborne coal there has been received from Sunderland 82, tons ; 
Neweastle, 82,626 tons ; Hartlepool and West Hartlepool, 59,847 tons ; 
Middlesborough, 4,000 tons; Blyth, 2,080 tons. Of Welsh coal, 
14,281 tons; Yorkshire, 3,034 tons; Scotch, 1,638 tons; small coal, 
1,123 tons; cinders, 1,152 tons; culm, 175; making a total of 
274,834 tons, against 301,505 tons in August, 1861. ‘The seaborne 
coal entered at the port of London shows a diminution of 
79,743 tons, 2,287,158 tons being received in 1861, against 
2,207,415 tons in the present year. Coals by canal have also 
declined during the mouth from 1,368 tons 15 ewt. in 1861 to 
1,188 tons 15 ewt. for the past month, and on the year from 
13,164 tons 10 cwt. in 1861 to 7,910 tons 15 ewt. in 1862. 











LAUNCH OF THE ROYAL OAK. 


Tue Royal Oak was launched at Chatham on Wednesday in the 
presence of a vast concourse of spectators. The arrangements for 
the accommodation of visitors were somewhat different from those 
on previous occasions, the enormous wooden galleries running down 
each side of the dock, completely shutting out all view of the 
ceremony, excepting to the favoured few, being dispensed with. The 
only special arrangement was the erection of a gallery at the head 
of the ship, in which about 1,000 privileged persons, to whom 
admission had been accorded by ticket, were seated. The entire 
hull was painted a dull metal colour, which, with armour encasing 
her sides, gave her a most massive and formidable appearance. The 
Royal Osk has been built in the short space of little more than twelve 
months, but notwithstanding the speed with which she has been 
constructed every portion of the vessel is built in an unusually sub- 
stantial manner to sustain the tremendous weight to be placed on 
her. The following figures show her principal dimensions, tonnage, 
&e. i— 





Ft. in. 
Extreme length overall .. .. oc «8 of os « i) 
Length between perpendiculars.. .. .. .. .. « 0 
Lenpth of keel for tonnage .. .. .. «2 .c se oe 8} 
Extreme breadth to outside of armour plates .. .. 6 
DUIS nce Ok ee ee as, oe co ew ce ES 
Breadth for tonnage .. «+ «2 08 «2 o6 oc of 5 


URE ONN se cc ve ce ee oe se cs ee ce 
Burdenintons .. .. os ee oe «+ «s oo 4,055 58-94 
Tonnage, as per Merchant Shipping Act... .. .. .. 8,502 
Deduct for engine-room. .. .. «oe se of 8 oe 1,120 
Her propelling power will consist of a pair of 1,000-horse power 
(nominal) engines, by Messrs. Maudslay, Son, and Field. Already 
three tiers of armour plates have been bolted on to her port and star- 
board sides, but three additional rows will be given her, thus car- 
rying the plates from her gunwale to a distance of 5ft. below her 
load water line. Each plate is 4}in. in thickness, and weighs, on an 
average, 80 cwt. These will cover the vessel to within about 40ft. 
of her stem and stern, when they will commence tapering off 
to 3in. in thickness at the stern and bows, excepting under 
the buttock, where the plates will only be 2}in. thick. Up to 
the present time the number of armour plates bolted to her 
sides is 70, the number required for the entire vessel being about 
300. Each plate is bolted to a backing of teak and oak, of 24in. 
in thickness, thus giving a solid thickness of 28in. to the 
ship’s broadsides. The bolts and nuts under water, as well as those to 
within a short distance of the load water line, are all galvanised, 
The upper deck is entirely encased with plate iron, the portions in 
the most exposed part being covered with 5-8ths in. iron, and 
in the other parts }in. and jin., the whole firmly rivetted and bolted 
together, and covered with the ordinary shaking secured to the 
iron beams by nuts and screws. She will carry her entire armament, 
with the exception of a 110-pounder Armstrong at her stem and stern, 
on her main deck, the portholes being unusually small, their height 
being 3ft. 10in., and width 2ft. Her embrasures, however, are so 
formed that the guns will have a play of 32 deg. in each direction, 
thus working in a radius of 64 deg. The main and lower decks will 
be ventilated on an itrproved system, the invention of Captain 
Fanshawe, Superintendent of Chatham Dockyard. It is intended to 
sheath the bottom of the Royal Oak with a new description of metal, 
or rather combination of metals, according to the plan proposed by 
M. Mogle, chief officer of the metal mills at Chatham dockyard, 
under whose superintendence the new sheathing will be applied. 
Unlike the other large screw steamers, the screw well is done away 
with in the case of the Royal Oak, by which additional streugth is 
imparted to the stern. This will prevent the screw propeller being 
lifted to the upper deck when the vessel is at sea, but arrangements 
are made whereby the screw can be raised to the main deck. The 
launch was appointed to take place at a quarter before two o'clock, by 
which hour Miss Fanshawe, the daughter of Captain Fanshawe, 
Superintendent of the Dockyard, having been conducted to the 
bows of the ship, the stem of which was ornamented with a 
large bough of vak, dashed the bottle of wine against her bows, 
and immediately after severed the silken cord which held the last 
logshore. Contrary to general expectation, however, the Royal 
Oak, like the Mersey, the last vessel built on the same slip, obsti- 
nately refused to move. This arose, probably, from too many 
blocks having been left under, the calculation being that her enor- 
mous weight would render this precaution necessary. About a 
quarter of an hour, therefore, was spent in removing the extra 
blocks; after which three powerful hydraulic presses, one of which 
was placed under her forefoot, and the others at each of her bilge- 
ways, were brought into requisition ; ancat twoo'clock the huge vessel 
glided easily down the launching-ways into the harbour, amid the 
cheers of the spectators, the band playiag “ Rule Britannia.” Her 
draught of water when afloat was found to be 19ft. Gin. aft, and 13it. 
Gin. forward. During the afternoon she was taken in tow by three 
steamers, and berthed alongside the Chatham hulk in the harbour, 
where she will to-day commence takingin her iron masts, boilers, 
and other heavy portions of her machinery, in order to be ready to 
save the next spring tide in a fortnight, when she will be floated 
into the third dock, the entrance to whch has been widened to 
receive her, in order to be fitted for sea with the greatest possible 
despatch, ‘The Bulwark, 91 guns, about nlf completed at Chatham, 
will be the next vessel to be armour-plated after a plan proposed by 
Mr. Lang, the master shipwright. 








Tue Late J. J. Berktry, C.E.—The proession of civil engineer- 
ing has to lament the loss of another of its »minent members in the 
death of James John Berkley, engineer-inchief, in India, of the 
Great Indian Peninsula Railway. After 4 lingering illness con- 
tracted in India he died at his home at Sydmham on the 25th ult. 
at the early age of forty-three years. He wai an accomplished man, 
and possessing more than ordinary engineeiing abilities. The late 
Mr. Robert Stephenson included him ammg his intimate and 
attached friends. Mr. Stephenson entertaimd so high an opinion 
of his talents and character as to associate hm confidentially with 
his professional life, and at an early age to entrust him with the 
responsible office of chief resident engineer o the Churnet Valley 
and Trent Valley Railways. Under the advie of Mr. Stephenson 
he was appointed engineer-in-chief, in India, of the Great Indian 
Peninsula Railway, and in January, 1850, ht commenced the im- 
portant work of laying out and making nearly {300 miles of railway. 
He was the engineer who constructedand openel the first Indian rail- 
way. Atthe time when the passage of locomdive engines up long 
and very steep gradients was deemed to be sonewhat doubtful, Mr. 
Berkley designed the two great inclines over the lofty mountains 
(2,lsuft. high) of Western India, kuown as tie Bhore and Thall 
Ghauts, and by which an uninterruptedcommuntation will shortly be 
opened from Bombay, and respectively from Cileutta and Madras. 
The boldness and skill displayed in the constretion of these truly 
gigantic works are perhaps unsurpassed, and thy are noble monu- 
ments of English engineering. Without sacrifcing efficiency and 
durability in the execution of his works, Mr. Bekley was decidedly 
an economical engineer; he subordinated all iterests to those of 
the shareholders, and it is not therefore surprisin; that his line—the 
Great Indian Peninsula—bids fair to be the ceapest and most 
profitable line in India. The employment of naive agency in all 
branches of his works was a favourite and succesful practice with 
him; and althongh this might, in some degree, apear to explain his 
remarkable popularity with the natives in Bomba of all ranks, it 
was really by his conciliatory manner and contouous efforts for 
their good that he won their confidence and essxem. It was @ 
favourite expression of George Stephenson’s that b could engineer 
matter very well, but his difficulty was in enginering men. His 
son, Robert Stephenson, on the occasion of presiing at a public 
dinner given to James Berkley, in April, 1856, inLondon, said,— 
“ He had succeeded not only in engineering mattr in a foreign 
country, with few available resources for railway oprations, but he 
had also been eminently successful in that more ifficult task of 
engineering men”—no small tribute to his talent andtemper. 
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THE DECIMAL SYSTEM OF WEIGHTS AND 
MEASURES. 


Tue report of the select committee appointed to consider the prac- 
ticability of adopting a simple and uniform system of weights and 
measures has just been published. The following recommendations 
are laid before the House, together with a great mass of evidence and 
tabular appendices :— 

“1, That the use of the metric system be rendered legal. No 
compulsory measure should be resorted to until they are sanctioned 
by the general conviction of the public. 

«2. Thata Department of Weights and Measures be established 
in connection with the Board of Trade. It would thus become 
subordinate to the Government, and responsible to Parliament. To 
it should be entrusted the conservation and verification of the stan- 
dards, the superintendence of inspectors, and the general duties 
incident to such a department. It should also take such measures 
as may, from time to time, promote the use and extend the know- 
ledge of the metric system in the departments of Government and 
among the people. 

«3. The Government should sanction the use of the metric sys- 
tem (together with our present one) in the levying of the Customs’ 
duties; thus familiarising it among our merchants and manufac- 
turers, and giving facilities to foreign traders in their dealings with 
this country. Its use, combined with that of our own system, in 
Government contracts has also been suggested. 

“4, The metric system should form one of the subjects of exami- 
nation in the competitive examinations of tle civil service. 

“5, The gramme should be used as a weight for foreign letters 
and books at the post-office. 

“6, The Committee of Council on Education should require the 
metric system to be taught (as might easily be done) by means of 
tables aud diagrams in all schools receiving grants of public money. 

“7, In the public statistics of the country quantities should be 
expressed in terms of the metric system in juxtaposition with those 
of our own, as suggested by the International Statistical Congress. 

“8, In private bills before Parliament the use of the metric system 
should be allowed. 

“9, The only weights and measures in use should be the metric 
and imperial, until the metric has been generally adopted. 

“10. The proviso in the 5th and 6th William IV., cap. 65, 
clause 6, ‘allowing the use of local and customary measures’ in 
cases where the vessel employed ‘is not represented as containing 
any amount of imperial measure or of any fixed local or customary 
measure heretofore in use,’ should be repealed as giving facilities to 
evade the statute. 

“11. The department which it iz proposed to appoint should make 
an annual report to Parliament.” 








PREVENTION OF STEAM BOILER EXPLOSIONS. 

At the last ordinary monthly meeting of the executive committee of 
this association, held at the offices, 41, Coporation-street, Manchester 
on Tuesday, September 2nd, 1562, Hugh Mason, Esq., vice-president, 
in the chair, Mr. L. EK. Fletcher, chief engineer, presented his 
monthly report, of which the following is an abstract:—“ During 
the past month the ordinary visits of inspection have been made, 
and 8 boilers tested by hydraulic pressure, the following defects 
being discovered in the boilers examined: — Fracture, 3 (2 
dangerous); corrosion, 26 (6 dangerous) ; safety valves out of order, 
14; water gauges ditto, 10; pressure g: f 











{ { ditto, 13; feed appa- 
ratus ditto, 4; blow-off cocks ditto. 37 (1 dangerous); fusible plugs 
ditto, 6; furnaces out of shape, 3; blistered plates, 2. Total, 118 
(9 dangerous). Boilers without glass water gang 4; without 
pressure gauges, 16; without blow-off cocks, 11; without back 
pressure valves, 31. 

“The principai cases of dangerous injury which have arisen this 
mouth have been due to corrosion, the continued recurrence of 
which shows the importance of having all boilers examined, not 
‘externally’ only, but also ‘ internally and thoroughly.’ 

“ Another explosion has occurred during the last month to the 
class of plain cylindrical egg-ended boilers, fired externally. The 
boiler in question, which was not under the inspection of this associa- 
tion, was one out of a series of six connected together, in the midst of 
which it had worked, being the fourth from one end, and the third 
from the other. Its length was Wit., its diameter 5ft., the thickness of 
its plates gin., and its working pressure 50 lb. The rent, as is 
usual in these cases, occurred at one of the transverse seams over the 
fire, but the development of the line of fracture was somewhat 
peculiar. In ordinary cases tiese boilers, on explosion, separate at 
one of the ring seams into two distinct halves, which fly in opposite 
directions ; but, in the preseut instance, the first belt of plates was 
completely severed from the remainder of the boiler and flattened 
out, having rent through the line of rivets at each of its four edges, 
while the egg-end had become entirely disengaged from it, and, in 
addition, was torn into two parts. ‘The remainder of the boiler, 
which was by far the gieater portion, being about 24ft. long, had 
flown to a distance of frow eighty to ninety yards, and the chimney, 
which was reduced to a hep of ruins, had either been swept down 
by it in its course, or blown down by the impact of the steam. 

“There was no evidence of there having been either deficiency of 
water or excess of pressure; while each boiler in the series was 
fitted with two lever sifety valves of three inches in diameter, a 
glass water gauge, aud a back-pressure feed valve. ‘The exploded 
boiler was about four yeurs old, and had been repaired seven months 
since, at the part immediately over the furnace, by the introduction 
of two new plates. 

“Tt will be observed ‘hat the above explosion is another instance 
of the liability of theseexternally fired boilers to rend at the trans- 
verse seams over the fie. he combined duty thrown upon these 
seams is so great that here is more uncertainty with these boilers 
than with those of the internally fired double furnace class in ordi- 
dinary use in Lancashre. All the points in the latter can be so en- 
tirely mastered that tiey may be thoroughly relied on, and if well 
made, and in sound candition, can, with proper care in working, be 
Guaranteed as safe fu a period of twelve months from the time of 
examination. Not s« however, with the externally fired boiler, 
in which the shell lus to endure the entire disruptive strain com- 
bined with the directimpingement of the flame. In the internally 
fired boiler these tweduties are divided; the shell, which bears the 
tensile strain, being ruarded from the intense action of the fire which 
the furnace tubes ar: adapted to bear, from their small diameter and 
facility for strengthening, either by flanged seams, hoops, or other- 
wise; while the dey sit, which to a great extent rolls off the furnace 
crowns, and falls hamilessly tothe bottom of the boiler in one case, 
deposits itself imnediately over the fire in the other. Thus the 
seams of rivets in aternally fired boilers have to contend with the 
combined influencof tensile strain, the direct a:tion of the fire, and 
too frequently wit: an accumulation of incrustation tending to over- 
heating ; and, ever where this does not form a positive coat, it may 
yet suffice so to hicken the water that the steam lifts it from the 
surface of the plat, when over-heating unavoidably ensues; added 
to which sudden waughts of cold air, on opening the furnace doors, 
cool the outer lap:of the plate at the seams, which thus become sub- 
jected to the consant alterations of expansion and contraction. 

“Under these ércumstances it is not surprising that the seams of 
rivets in under-f'ed boilers should frequently be found suddenly to 
give way, for wiich the surest remedy will prove to be the substitu- 
tion of interna’y fired boilers in their place. Where, however, 
those externallyfired are still adopted, it is earnestly recommended, 
in the first plee, that good materials and workmanship should be 
secured; in theecond, thatevery means should be adopted for the 
prevention of nerustation; and, in the third, that the seams of 
rivets should b constantly and narrowly watched, so as to detect 
the first sign of weakness, which should be immediately re- 

ed. 
“ Ready examination is facilitated by setting these boilers, as some 
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of our members are doing, with a single direct flash flue, in which 
are a series of bridges, one behind the other, for keeping the flame 
in contact with the boiler; an entrance being made beneath the fur- 
nace bars, as well as a small archway through the back bridges, to 
allow of a communication throughout. 





New Exrtostve Powper.—(From our Correspondent.)—A new 
explosive powder, invented by M. Reynaud de T'ret, appears destined 
to render great services to the working of mines in consequence of 
its low cost price. It is stated to be peculiarly applicable to the 
working of stone quarries, It is composed as follows :—Nitrate of 
soda, 52°5; residue of tan (after having been used in the tanning of 
hides), 27°5; pounded sulphur, 20-0; total, 100-0. 

Cornish Pumprne Encrnes.—The number of pumping engines re- 
ported for July is thirty-one. They have consumed 2,09¢ tons of 
coal, and lifted 15°8 million tons of water 10 fms. high. The 
average duty of the whole is, therefore, 50,700,000 Ib. lifted lit. 
high, by the consumption of 112 Ib. of coal. The following engines 
have exceeded the average duty :— 











Millions. 

Alfred Consols, Davey’s 80in... «2 «2 oe o2 «+ of O12 
Cargoll Mines, 70in. .. .. «- © oo 08 08 of of & 
Carn Brea, 76in... .. oe of of 8 of ef es 
Dolcoath, Harriett’s, GOin,. .. 6 «s «2 oe of 
Mast Peet, Gm. oc cc of se oc ©8 © ee 
Great Wheal Busy, Harvey’s 85in... .. 2. «2 «+ « 
Great Work, Leeds’ G0in... .. «2 of « ° oe ee 
North Roskear, Doctor's 70in. o 6 se . - 
Rosewarne United, Richards’ 56in.. .. .. «2 +. + 

do. St. Aubyn’s, 40in. oe «se 
South Wheal Frances, Marriott’s75in... .. .. . - 
West C radon, Elliot’s 50in. wi a 


West Wheal Providence, Boundary 50in. .. ..  «. oe 
West Wheal Seton, Harvey's &5in, co 00 se os oe 
Wheal Ludcott, Willeock’s 50in. .. os ee 
Wheal Seton, Tilly's 70in... oo se ce ce cs cso CS 

Eneravine sy Execrriciry.—Some will have noticed the ma- 
chine in Class VH. for engraving the cylinders, of copper or brass, 
employed in the printing of woven fabrics and paper hangings. Its 
distinctive feature is in the application of voltaic electricity in com- 
municating certain necessary movements to important and delicate 
portions of the apparatus. The cylinder to be engraved is first coated 
on its outer surface with a thin film of varnish, sufficiently resistent 
to the continucus action of the strongest ucids. The requisite 
number of copies of the original design are then traced or scratched 
simultaneously by a series of diamond points, which are arranged on 
the machine parallel with the axis of the cylinder. Each diamond 
point is in correspondence with a small temporary magnet ; and the 
entire series is so arranged ea rapport with the original design, which 
had been previously etched on a metal cylinder filled in with a non- 
conducting substance (this cylinder being made to revolve in contact 
with a tracing point)that when theelectric current passes, intermittent 
currents are established, whereby the diamonds are withdrawn from 
their work at the proper intervals. The metallic surface is thereby 
exposed in certain parts ; and a bath of nitric or other acid being 
afterwards used to etch or deepen the engraved portion, the opera- 
tion iscompleted. By means of this apparatus, engravings may be 
enlarged or diminished to any necessary extent from the same 
origiual.— Builder. 

Tne Tees Encrne Works, &c.—These works are the property of 
Messrs. Gilkes, Wilson, and Co, but we may also class them along 
with two other extensive establishments, one of which, the blast 
furnaces, &e., to be found further down the river, and which is the 
property of Gilkes, Wilson, Pease, and Co. First of all as to the 
‘Tees Engine Works :—'These stand in and occupy a great portion 
of Commercial-street, and are regarded as a mere “auxiliary” to 
Messrs. Gilkes and Co.'s other establishments. The “ auxiliary,” 
however, is not a small affair, and might very well be regarded as 
having arrived at such a maturity, such an expansion, as to entitle 
it toa different name. The auxiliary was established in 1845, but 
it had an existence prior to that period, though in a more limited 
form. It now covers four acres of ground, employs 800 hands, and 
pays from £1,300 to £1,500 per fortnight. Its operations are the 
manufacture of locomotive and standing engines—* making every- 
thing in mechanical engineering work, from a wheelbarrow to the 
most powerful locomotive or standing engine, railway bridges, wagon 
building, &e. There are extensive foundries inCommercial-street, in 
connection with these works, where all kinds of castings are pro- 
duced. I was about to say that a novelty existed in these works, 
but it will be remembered by those who are familiar with the reli- 
sious periodicals of the day, that religious services were commenced 
a year or two ago at the railway works at Derby, and also in the 
engine works at Blackwall and other places on the Thames—minis- 

ters of religion attending during breakfast and dinner intervals to 
read and converse with the men. It is, therefore, not a novelty, nor 
is it confined to Messrs. Gilkes, as I see that both Messrs. Boleckow 
and Vaughan and Messrs. Cochrane have similar services on their 
respective works. In Messrs. Gilkes’ “rules for workmen,” I see 
that the men are “ earnestly urged not to practise the degrading 
habit of swearing,” and there is no doubt that good has resulted from 
thoseadmonitionsand homilies. Thatestablishmentof Messrs. Gilkes, 
Wilson, Pease,and Co.,which is further down the river, is called “ The 
Tees lron Works,” and consists of five blast furnaces, producing 230 
tons of iron each per week of six days, and giving employment at pre- 
sent to300 men—one of the furnaces being out of workin consequence of 
repairs. ‘These works have been going seven or eight years, and 
their extent may be judged from the area covered being eleven 
acres. I'he engine works, first spoken of, “are as busy as ever they 
Lave been in all classes of work; but, notwithstanding the activity 
of the demand, prices are hardly remunerative. After the Italian 
revolution there was for a time a paralysis in the continental trade. 
There was a want of faith in foreigners, and the consequence was a 
glut in the home markets and fall of prices. Whilst the price of 
Cleveland pigs was depressed, however, the demand continued good ; 
and so it happens that, whilst the Scotch masters, during the past 
six months, have increased their stock 100,000 tons, the Cleveland 
district have sold all they had made, and at the present time 
have on hand not more than 80,000 tons. The consequence is 
that in the Cleveland district prices are looking up. ‘The foreign 
trade is now brisk, and the iron trade of this district generally may 
be said to be in a very healthy condition. The Scotch iron has a 
quality which the Cleveland pigs have not—the Scotch is more 
fluid, but the Cleveland masters have the advantage of being able 
to make iron cheaper than it can be made in any other part of the 
country. The American war has affected the pig iron market of 
this district in this way: the great bulk of the supply for America 
was drawn from Scotland. As that has ceased, the Scotch markets 
have become glutted. The Scotch makers naturally looked 
for another market, and their operation has had some effect 
‘upon this district.” Such are Mr. Gilkes’ remarks on the present 
state of the iron trade. Messrs. Gilkes and Co., in addition to 
being iron makers, have become famous as iron bridge con- 
structors. They have constructed one which now spans the 
Beelah and Deepdale viaduct on the South Durham and Lancashire 
Union line, which is 1,000ft. long, and comprises 776 tons of cast 
and 598 tons of wrought iron, besides vast weights of stone and 
timber. The greatest depth of this viaduct from the rail to the 
ground is 200it. For this work they have been awarded a medal 
by the jury of the International Exhibition. The puvlished views 
of this bridge exhibit it as an amazingly light structure. Mr. Humber, 
civil and mechanical engineer, in his treatise on bridges, says of this 
one :—* ‘The whole history of railway erections, either in stone, wood, 
or iron, can furnish no parallel to this almost magical creation.” The 
jury of the Exhibition stamped this opinion by the award above 
mentioned. Messrs. Gilkes and Co. are at present engaged in 
erecting a five-arch iron bridge over the Thames at Kingston, anda 
large viaduct at Cockfield Fell. — On turning over to the blast 
furnaces of this firm, I see that in the fortnight previous to my visit 
they had produced 1,859 tons of pig iron.—Special correspondence 
of the Newcastle Chronicle. 


















































TRIALS OF THE BLACK PRINCE. 


On Wednesday the trial of this frigate, with her screw at an 
altered pitch, took place at the measured mile, in Stokes Bay, near 
Portsmouth. The pitch of the screw on the ship’s previous trials 
was 30ft. 3}in., and yesterday she was tried with it set at a pitch of 
28ft. Gin. This alteration, it was calculated, would allow the engines 
to get away with an increased number of revolutions, develope their 
power to a greater extent than had hitherto been done, and give 
the ship an additional speed towards making up the deficiency of 
1-037 knot by the result of her last full-powered trial, as compared 
with the Warrior's average. These anticipations were fully realised 
as regards an increase in the number of the engines’ revolutions and 
an increased development of power ; but the question of speed remains 
in as unsatisfactory a state as ever—that is, if the intention of the 
Admiralty has been in reality that the Black Prince’s speed should 
equal that of the Warrior, which we presume is what is sought for 
in these renewed trials. In a former report of her full powered 
trial attention was called to the fact of the mean draught of the 
Black Prince being then 7}in. in excess of the Warrior's on her 
trial. It was also suggested that the Black Prince should be 
lightened to precisely the same draught as the Warrior, and again 
tried at the mile, when the difference in speed between the two ships, 
if any was then found to exist, could be satisfactorily accounted for. 
The ship, however, has been kept in readiness for sea, and instead of 
making her trial at lightened draught and on equal terms with her 
sister ship, she actually drew a greater draught of water—27ft. 3in. 
aft and 20ft. din, forward—than she drew on her previous trial, whea 
it was 27ft. 2in. aft and 25ft. Llin. forward. ‘The consequent result 
of this is that in her trial of Wednesday the Black Prince had 
a mean immersion of hull of about Shin. over that of the 
Warrior when on trial. This will by ‘some be assigned as 
the true cause of the difference in speed between the two 
ships; others may ascribe the difference in speed to a diffe- 
rence in form or in finish of the ship's bottom; but none can 
decide the matter satisfactorily under present circumstances, or 
apportion to each one, or any two or three of the supposed causes 
combined, the loss in the 13°084 knots per hour of the Black Prince 
on Wednesday, as compared with the 14354 knots per hour of the 
Warrior on her trial. ‘This is much to be regretted. The two ships 
are acknowledged to be at present unapproached by any other ships 
in the world in either form or power, and any difference between 
them in so important a matter as speed should have been fully and 
satisfactorily accounted for, not as a mere matter of curiosity, but as 
a guide for own use in the future. 

The ship weighed at Spithead a little before noon, and took a turn 
through Spithead to secure and stow her anchor, after which she 
was placed on the trial ground in the Bay, and the required six runs 
completed with the following results. 
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No. ‘ | creed t | 

of | aime, | SESE" | stm | eree 
run, | a 2 ; |Forward.| Aft. | engines. 
1. 3 58 15126 | | 554 
2. 6 6 S 56 
3. | 3 54 15°384 56 
4. 5 4 llbs4l | | 554 
5. 3 54 15°384 56 
6. | 5 3 11380 66 





Mean speed of the six runs, 13°584 knots. Indicated horse-power 
of the engines, 6,100. Slip of the screw, 14} per cent. 

Here we have an excess of indicated power of 540-horse over the 
Warrior, and also a superiority inthe number of the engines’ revolu- 
tions, the Warrior's maximum revolutions having been 55, and her 
minimum 53}, 

‘The temperatures were :—During the first run, on deck, 60 deg. 
engine-room—starboard side, 86; middle, 83; port side, 103; fore 
stokehole—forward, 72; middle, 102; aft, 85; after stokehole— 
forward, 90; middle, 116; aft, 112. During the sixth ran :—On 
deck, 60 deg.; engine-room—starboard side, 93; middle 86; port 
side, 97; fore stokehole—forward, 78; middle, 106; aft, 94; after 
stokehole—forward, 105; middle, 126 ; and aft, 104. 

A fresh N.E. wind prevailed during the greater portion of the 
trial, but it moderated as the runs were being made, and, being off 
the land, could not have produced any effect injurious to the ship's 
progress. At the conclusion of the runs the ship again anchored at 
Spithead, and awaited orders from the Admiralty, to proceed to 
Portland, supernumeraries for the Warrior having been sent on board 
from the flag-ship of the commander-in-chief at the port. 








LEE’S PUMPING ENGINES, 

Tuesk improvements in engines to be employed for pumping or 
forcing air or water, or for es where a rectilinear motion 
is required, are by Wellington Lee, of New York, U.S., and relate 
toa novel mode of arranging and working the valve gear of the 
steam cylinders of such engines. 

in carrying out the invention it will be found convenient 
in practice to arrange the working of the pistons in such a 
manner that when one piston is at mid or half stroke the 
other piston shall be at the end of the stroke. The operations 
of the valves and the arrangements of the ports for the induc- 
tion and eduction steam are also so contrived (as will be here- 
after explained) that the exhaust of the steam from the cylinder 
may be arrested at such a point of the stroke as will prevent the 
pistons from overreaching or striking against the heads of the 
cylinders. By this means the cranks, eccentrics, and fly-wheels 
usually employed in steam engines may be dispensed with; and 
when the invention is applied to pumping engines a more uniform 
and equal flow of water or other fluid at all points of the stroke is 
effected; the pistons will also be allowed to pause at the end of each 
stroke, thereby permitting the valves of the pumping cylinders to 
close more gently and with less shock than they otherwise would. 

This invention relates also to a mode of constructing a double- 
action pump, which consists of a rectangular or other conveniently 
shaped case, which may be of cast iron, and divided internally by a 
longitudinal partition into two separate pumps. These separate 
compartments are provided with a partition in which is fitted a ring 
or metallic bearing to receive a long hollow reciprocating eylin- 
drical box or piston, which is provided with a piston rod that passes 
throuzh a stufling box in one end of the rectasgular box or casing. 
The lower or under side of this box or case has a water chamber 
secured thereto, and has a number of holes made therein, and 
which are covered with puppet valves made to open inwardly. A 
similar chamber is adapted to the other or upper side of the 
box or casing, and is similarly provided with holes which, 
being furnished with puppet valves opening outwardly, form 
so many exit apertures from the interior 0} the chamber. In 
carrying out the improvements there are two steam or working 
cylinders and two pumping cylinders employd, and the pistons 
of the pumping cylinders are connected to the pistons of the steam 
or working cylinders. Each steam or working cylinder is provided 
with separate valve arrangements and steam pois, but the working 
gear of these parts is so arranged that the inluction ports of one 
steam cylinder are opened by tappet arms on tie piston rod of the 
other steam cylinder, being made to come agaist levers connected 
by suitable rods with the valve stem of the firsteylinder. The in- 
duction ports of the second steam cylinder are in like manner 
opened by means of tappet arms on the piston red of the first steam 
cylinder. The reverse action of the valves (tlat is for closing the 
induction ports and opening the exhaust) maybe effected fur each 
cylinder by its own piston rod being made to act on the stem 
of its own valve by means of suitable arms md levers. The 
tappet arms, which operate upon both the inluction and educ- 
tion ports, are acted on by blocks which are adjustable at 
any point on the piston rods; it will therfore be seen that 
the combined action of the working cyliders and pumps 
may be regulated and controlled at pleasure The eduction 





passages are so arranged that the piston will :ut off the eduction 
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steam before it arrves at the end of the stroke, so as to confine a 
certain portion of the steam between the piston and th» cylinder 
head, and thus frm a steam cushion for the piston to strike 
against. 

Another mode vhich it is proposed to employ inconnection with 
blast engines for ebtaining a cushion of steam between tae piston 
and end of the cyinder, in order to prevent the former from over- 
reaching or striking against the end of the cylinder, is to cause the 
piston to act on avalve so placed as to admit steam into the cylinder 
just before the pi:ton reaches the end of its stroke, as described 
with respect to apumping engine patented by Mr. John Adams 
Knight, the speciication of which patent was enrolled subsequently 
to the applicationfor the present patent. 

Fig. 1 shows, it longitudinal vertical section, the improved engine 
constructed for pumping water, the section being taken through one 
of the steam cylinders A and water chambers A'; Fig. 2 is a plan 
view of the same; Fig. 3 is a transverse vertical section taken in the 
line 1, 2, of Figs. . and 2, through the two water cylinders or cham- 
bers A'; Fig. 4 5 a sectional plan view of the water chambers 
showing the cyliidrical or trunk pistons working therein. 

The induction ports of each of the two steam cylinders are opened 
by means of tappts, on the piston rods of the other cylinder, being 
made to act agai:st levers connected by suitable rods with the valve 
stem of the firs! cylinder; but the reverse action of the valves, 
that is, for closixg the induction ports and opening the exhaust, 
is effected for eah cylinder by its own piston rod being made to 
act on the stem d its own valve by means of suitable arms and levers. 
A, A*, are the stam cylinders; A!, A!, the pumping cylinders or 
chambers ; B, B the pistons of the steam cylinders ; and B', B!, the 
cylindrical pistas of the water cylinders or chambers C and C1; 
(Fig. 2) are the piston rods on which are keyed cross heads 1, I, 
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which carry tappets /, /!, and are further provided with guide rods 
J, J, which are attached to the steam pistons and work in stuffing 
boxes in the cylinder heads. ‘Ihe pistons of the steam cylinders 
and the cylindrical or trunk pistons B', B', of the water chambers 
are fixed on the same rods C, C'. The pumping chambers A! are 
provided with water chambers E and F, which are each furnished 
with puppet valves j, j, j',,7'; the valves j, 7, from the chamber E 
open towards the chamber .A!, and the valves of the chamber F open 
from the chamber A'. These chambers are severally divided by a 
vertical partition G into two compartments, and the trunk pistons B! 
work in properly packed bearings or stuffing boxes adapted 
to the partitions G. It will therefore be understood that when the 
pistou B', Fig. 1, moves forward in the direction of the arrow, the 
lower valves j,j, Which have admitted water from the chamber E in 
front of the piston, will close, and the upper valves j', 7!, communi- 
eating with the chamber F, will open and allow the water, when 
pushed forward by the advancing piston, to flow out into the 
chamber F, and from thence to the exit pipe H. On the return 
stroke of the piston B', the reverse action will take place, that is, 
the upper valves /!,j!, at the right-hand end of the piston will close, 
and the lower valve j, 7, below them will open toadmit water behind 
the piston B' from the chamber E, while the piston is forcing the 
water on the other side into the chamber F above, and 
from thence to the exit pipe H. Precisely the same operation 
takes place in the adjoining pumping chamber A', which also 
communicates with the exit pipe H. On the piston rod of one cy- 
linder is a block or tappet A or /', which acts on the valve gear of the 
other cylinder, for the purpose of opening the induction valve for 
the admission of steam on either side of the piston. The tappet of each 


rod serves also to cut off the steam of the cylinder to which that rod | 


belongs. This will be more clearly understood by following the 











operation of the parts, which is as follows :—Upon the advance of 
the piston B, Fig 1, in the cylinder A, in the direction of the arrow, 
the tappet 4 on the piston rod C wil strike against the lower end of 
the lever g, which is mounted on one end of the rocking shaft 7’, 
Figs. 1 and 2. On the other end of ‘his shaft is an arm e, connected 
by means of a link i with the valve tem c! of the other cylinder. By 
pushing forward this valve stem c! steam will be admitted to 
the cylinder A*, Fig. 2, and the piston therein (which had 
reached the end of its stroke) will be iriven back. Upon the piston 
in the other or first cylinder A contiruimg to advance, the tappet A 
will come against the end of the arn 4, which is connected at its 
upper end with the valve stem ¢ of its own cylinder, and will thereby 
close the same. In the meantime the piston of the cylinder A* will 
have reached about midway of its retum stroke, and will bring the 
tappet 2! against the end of the lever g' and will thereby act on the 
valve stem c of the cylinder A, and admt steam behind the piston of 
this cylinder for the return stroke. Ly continuing the return stroke 
of the piston of the cylinder A*, its wppet ' will be brought 
against the lower end of the lever /', and will thus cut off the steam 
in its own cylinder. The same operation will in turn take place in 
the other cylinder. 

It is only necessary to add that the lewrs g and g! are for the ad- 
mission of steam to bothends of both the :ylinders A and A*. One 
lever is acted on by the tappet /, and the aher by the tappet /!, aud 
by moving the levers gor g' in one directim, steam will be admitted 
to one end of the cylinders, and by moving them in the opposite 
direction it will be admitted to the other eid of the cylinders. The 
levers &, k', are for cutting off the steam atone end of the cylinder, 
and the levers /, /', for performing the sane operation at the other 
end 

When the pumping apparatus above decribed is intended to be 
applied to the obtaining of a blast of air for furnaces, &c., it may be 
requisite to modify the proportions of the vives by enlarging their 
area, but the relative proportions of the valws to the other working 
parts will readily suggest themselves to any ‘kilful mechanic practi- 
cally acquainted with the requirements of suh machinery. In order 
to form a cushion of steam in front of the pitons at the end of th 
stroke when driving blast engines, the exhaist ports are closed be- 
fore the piston reaches the end of the cylinde by the arrangement 
shown at Figs. 5 and 6, in which it will be sen that there are five 
steam ports 6, b, bb, and b?. The ports , b, we the induction ports 
for admitting steam to the ends of the cylindes, The steam is sup- 
plied to the valve chest D in the ordinary mnner, but the supply 
pipe is not indicated in the drawing in order t avoid complexity of 
parts ; b!, U!, are the eduction passages, which »y means of the hol- 
low space d' in the valve d communicate with ‘he central eduction 
passage b?, which is common to both the pasages U!, b'. It will 
therefore be understood, that instead of using the same port alter- 
nately as an induction and eduction passagy as heretofore, the 
ports 4, b, are used only as induction passages, ar] the ports U', ', are 
always used as eduction passages, as indicated sy the arrows. By 
this arrangement of ports, the piston as it arrive near the end of its 
stroke is made to close the eduction passage U's shown in Fig. 5, 
and thereby confine a cushion of steam between te face of the piston 
| and the end of the cylinder, as the induction pasage b will uot be 
opened until the piston has rested for a second oftime, so as to give 

time for the valves to be changed. The induc'on passage 6 will 
then be opened by the piston of the other cy lindemoving the valve 
d, and on the admission of steam from the pistouB will be driven 
| back. The same operation takes place at both ens of each cylin- 
| der, and therefore there will be no danger of thepiston knocking 


| against the ends of the cylinders. 
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TO CORRESPONDENTS. 

*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

D. A. G. ann C. J. F.—We know of no statistics of the number and power of 
steam engines in the kingdom. 

E. L—Mr. Hh. D. P. Cunninghan's address is Bury, near Gosport. He 
obtained a patent, No. 380, in 1861 

W. H.N.—Tubular jire bars filled with water have been often used, and were 
illustrated in THE ENGINEER in connection with a locomotive early in Feb- 
ruary, 1861. 

P.—A governor would make 60 revolutions per minute when the centre of sus- 
pension was 9in. or, say, O°T8in. above the plane of revolution. The 
rule for finding the vibration of a pendulum applies to governors when one 
single vibration of the former is considered as half a revolution of the 
latter. 

AMATEUR. —A pair of 8-in. cylinders, with 5in. stroke would, with 1001b. 
steam, and at sixty revolutions per minute, give off about 2 actual horse 
power. You would probably prefer, however, to work them at least twice as 
Jast, and to obtain 4-horse power. A boiler 12in, in diameter and 3yt. high 
ought, with twenty-five tubes \hin. in diameter and 2ft. long, to give you 
stedid. 

HEATING IRON. 
(To the Editor of The Engineer.) 


Sir,—Will you or any of your readers inform me what kind of a furnace 
isthe best for rapidly heating bars of iron 2 X lin. to white hot. Heats of 
about éin. long, and five per minute ? Hor Iroy. 





COATING IRON. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of the readers of your valuable journal inform m ¢ 
whether it is possible to coat iron with copper, and if so by what process 
Also, whether there would be any galvanic action between the iron and the 
copper that would produce an injurious effect on the iron, whether kept in 
water or dry, and whether if salt water or fresh water were employed ? 

Bombay, August 12th, 1362. INQUIRER. 





BOILER FEEDING APPARATUS. 
(To the Editor of The Engineer.) 

S1r,—May I be allowed to state—referring to your article of August 29th, 
on the above apparatus, wherein you allude to “ donkey” or “ steam 
pumps” having the steam-piston at the end of the plunger—that Carrett, 
Marshall, and Co, exhibit in Class 8 of the western annex in operation a 
further moditication, wherein the force-side of the pamp is double-acting, 
thus dividing the chief resistance equally upon the steam piston, The 
pump piston is Sjin. diameter, and the ram 6in. diameter, or half the area, 
and but two clacks are necessary, the air-vessels in addition effecting a 
perfectly continuous stream, W. E.C. 


CRYSTALLISATION OF IRON, 
(To the Editor of The Engineer.) 

Sir,—Asit has often been asserted that a bar of fibrous iron, by being 
nicked all round, acquires a crystalline nature from the effects of concussion, 
the following experiment may not be uninteresting :— 

A short bar of 1}in. square iron was cut into three lengths. The first piece 
was nicked on one side, and broken by about thirty or forty blows from a 
sledge hammer, showing a fibrous silky fracture. ‘The second was nicked on 
all four sides, and broke off short with about six blows, the fracture pre- 
senting a crystalline appearance. The third piece was nicked all round 
similarly to the second; it was then placed in a planing machine, and a 
portion of its surface equal to the depth of the nick taken off three sides, 
leaving anick on the one side only. Thus, instead of breaking crystalline 
as it would have done if the concussion of the blow had had any effect upon 
it, it broke very strongly with a fractare exactly resembling No. 1. This result 
appears to show that nicking does not alter the texture of a bar of iron, but, 
by determining the direction of the fracture, causes the fibre to break off 
short, presenting a crystalline appearance. 

Wolverhampton, Sept. 8, 1862. 
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IRON MAKING AND IRON WORKING. 


THOSE who have taken care to fully inform themselves 
as to the means by which iron and steel may be best pro- 
duced are aware that we are paying from three to four 
times as much for armour plates as they ought properly 
to cost. The present contract price is £37 per ton, and we 
will venture to say that far better plates can be produced 
at £10. By merely blowing air through melted pig iron, 
worth under £3 per ton, ingots of malleable metal are pro- 
duced in a few minutes, and of a quality which the London 
and North-Western Railway Company now prefer for 
axles, piston rods, rails, &c., and which the leading Lan- 
cashire boiler makers find to answer all the purposes of 
the very best boiler plates. There are abundant examples 
in the Exhibition of the results of this process of convert- 
ing iron, and the practice of some of the very largest stecl- 
makers in the world has already shown that a uniform 
quality of product may be secured as well by the pneumatic 
treatment as by any other. ‘The metal may be thus pro- 
duced in masses of almost any weight; thus Messrs. Brown 
and Co., of the Atlas Works, Sheffield, turn out ingots 
of four tons weight, and Krupp is erecting converting 
vessels which will enable him to produce ingots of the 
same metal, weighing 30 tons, equal to the weight of an 
armour plate 30ft. long, 10ft. wide, and 53in. thick. 

The qualities requisite in armour plates are toughness 
combined with density and uniformity of grain. Without 
toughness the plate breaks up under solid shot, just as 
ordinary cast iron or cast steel plates would do. Mere 
toughness, however, is not enough, for a copper plate, 
which would be exceedingly tough, would, doubtless, be 
readily penetrated by shot. It 1s found, however, that 
iron, converted by the atmospheric process, and where the 
decarbonisation is carried to a particular point (which is 
under complete control), has the toughness of copper com- 
bined with the hardness of steel. In other words the 
metal will withstand all the tests of bending cold, twisting 
cold, drawing cold, &c., which would be borne by ordinary 
copper, and it will, at the same time, have a tensile 





strength of 90,0001b. to 100,0001b. per square inch, and 
be workable in a lathe or planing machine only when the 
tool is run at one-half or two-thirds the speed suitable for 
ordinary iron. No one who has seen the atmospheric pro- 
cess carried out in practice, and who has made himself 
acquainted with the extraordinary quality of the metal 
which it yields, can seriously doubt its entire applicability 
to the purposes of armour plating. Why is it, then, thata 
“make” of iron, giving every promise of success, is not 
even tried upon an experimental target? The Admiralty, 
naturally enough, hesitate in adopting anything new, but 
we have no doubt that one of the principal firms now 
engaged on iron plate contracts, and who, also, have the 
largest Bessemer apparatus yet erected, could, if they chose, 
readily obtain an order for a few experimental plates of 
the metal in question. Instead, however, of its being a 
matter for wonder that they do not take this course, it 
would be indeed wonderful if they were to do so. Prove 
that Bessemer armour plates are superior to those of iron, 
and it would be an easy matter for dozens of firms to pro- 
vide themselves with the simple and comparatively inex- 
pensive apparatus, and appliances which the production of 
such plates would involve. ‘lo make iron plates by piling 
and welding requires large and costly furnaces, and rolling 
or forging machinery of enormous power, besides the 
services of men thoroughly trained to the work. Not only 
is it desirable, then, after due preparation has been made 
for such a manufacture to keep the plant fully employed, 
but it is plain enough also that there is a much greater 
profit to be netted from the present price of £37 than 
could be made when, through competition, this had been 
diminished to £10. As the case stands, no firm, already 
prepared to make Bessemer armour plates, has any interest 
in recommending their trial, much less their adoption. It 
nevertheless appears unaccountable that the Admiralty, 
whose interest in the matter isso great, do not order a test 
upon a proper scale. If they hesitate to do so, it must be, 
we fear, from the apprehension that the interest of those 
who, at present, are alone capable of executing an order 
for such plates, would stand in the way of their fairly de- 
veloping the full capabilities of the Bessemer process. 
Nothing could be easier, in carrying on the conversion, than 
to arrest the process of decarbonisation at a point which 
would leave the ingot in a condition not greatly different 
from the cast iron from which it had been produced. But 
that brittle plates might be thus made does not alter the 
fact that, with due treatment, the same process produces 
boiler plates, saw plates, and other large masses of the 
toughest quality. 

e are glad to learn that an establishment is about 
to be erected, near London, where iron will be reduced, 
by the pneumatic process, in ingots up to 30 tons weight, 
and that a hammer with a 50-ton head will be constructed 
to work these into the heaviest steam-boat shafts, and other 
massive shapes. 

There is another most valuable invention (connected with 
the working rather than the making of iron), of which the 
advantages have not been 7 estimated by iron 
masters and engineers, although they have been partly 
secured in some of the rolled iron work for the plated war 
ships built and building for Government. We allude to 
Mr. Bertram’s simple and admirable mode of welding 
plates. He fillstwo portable furnaces with coke, the flame 
from which is directed through suitable mouth pieces, upon 
opposite sides of the point to be welded. The iron being 
heated to the right temperature, the plates are soundly 
united by hammers arranged to work close beside the 
mouth pieces. There is now lying at ‘the Unity Coal 
Wharf, opposite the Marine Society’s school hulk, at Wool- 
wich, a Cornish boiler 4ft. in diameter and 8ft. long, every 
joint of which, including the fixing of the internal flue, 
was made by welding. Indeed there is not a rivet in the 
whole structure, which has, moreover, been tested to a 
high pressure of steam. By carefulexperiments, made about 
five years ago, by the engineer of Woolwich Dockyard, the 
strength of one of Mr. Bertram’s flush joints in jin. plate was 
found to be 824 per cent. that of the solid iron, and the 
strength of like welded joints in ,/;in. and jin. plate was 
found to be even greater than that of the solid iron, being 
101 and 105°7 per cent. respectively. In the course of the 
earlier experiments, made nearly seven years ago, a seam 
12{t. long in 3in. plate was welded in 1 hour 20 min., with 
mouth pieces or nozzles only Gin. long. ‘To test the 
heating power of the welding furnaces a hole din. in 
diameter was melted or burnt through a1,';in. plate, which 
nevertheless was uninjured beyond lin. all round from the 
hole. Mr. Bertram, we believe, will undertake to show 
the entire applicability of his process to plates ranging 
from ;';in. to 6in. in diameter. His patent dates from 
December 21st, 1854, and yet it has not been worked to 
any extent. It covered the welding of plain or ribbed 
plates for ships, bridges, and other structures, but it appears 
this did not prevent somebody from patenting its applica- 
tion, as late as 1858, to the welding of rolled beams, which 
are accordingly now made, at butterley, for the Govern- 
ment. The 3ft. beam, with 12in. flanges, in the Exhibition, 
was rolled in two T irons, which were afterwards welded 
together into an 2 by Mr. Bertram’s process, re- 
patented by Mr. Warder, and somewhat extended by 
Mr. Alleyne. It is a pity that much greater use is not 
made of so elegant and effective a plan, tor we cannot help 
thinking that, after the example cf Bury in welding his 
locomotive fireboxes whole, and after those of Mr. J. W. 
Hackworth and Messrs. Sharp, Stewart, and Co., in weld- 
ing the longitudinal joints of their boilers, the present 
mode of rivetting boiler joints is simply barbarous. ‘Time, 
however, which sets all things right, will probably do 
justice, in due course, to the plan of welding plates. 


LOCOMOTIVE ENGINES. 


THE pressure at which locomotives are worked has in- 
creased greatly since the days of the Liverpool and Manches- 
ter contest. 45 lb. upon the square inch was then thought 
to be a good pressure, whereas 145 |b. is more nearly the pre- 
sent standard. Within ten years, even, the pressure main- 
tained in locomotives has increased by from 20 lb. to 40 Ib., 
and we only a fortnight ago published details of a trip upon 





the Great Western of Canada Railway, wherein 160 lb. pres- 
sure was almost continuously kept up. Steam at even this 
pressure, however, is not worked beyond a moderate degree 
of expansion, nor can it be until means are provided for 
effectually preventing condensation in the cylinder. When 
this desideratum is attained, perhaps by means of some 
simple superheating apparatus, it may racticable to 
work steam of 200 1b. or 250 1b. in 20in. cylinders, expand- 
ing from ;',th stroke, instead of as now, in the same 
power from 125 1b. steam cut off at two-thirds or three- 
fourths stroke in cylinders only 16in. or 17in. in diameter. 
In the former case however, only one-half the weight of 
steam would be used as in the latter, and consequently but 
half as much water would require to be evaporated, and 
but half as much fuel burnt. ‘This direct saving of fuel is 
of some consequence, but its importance is perhaps less 
than that of the corresponding weight of boiler, water, 
&e., at the same time effected, for it is evident that but 
about one-half the weight of boiler would be required to 
evaporate 100 cubic feet of water per hour that now suffices 
for 200ft. The saving of fuel, per se, cannot now be very 
great in comparison with the other expenses of a railway- 
Its average cost per train mile already falls short of 3d. 
upon all the railways of the kingdom, and upon several 
important lines it falls below 2d., which is less than the 
fare of a single first-class passenger. In other words, if 
one-half of the whole sum now expended for fuel on the 
railways of Great Britain were saved, it would not increase 
the dividends on their cost by as much as one-fifth of one 
percent. But if, by saving one-half of the fuel, and 
possibly one-half of the water now evaporated, lighter 
boilers could be employed, it is difficult to say where the 
saving would stop. We might have 33ft. barrels, with 
130 tubes, 2in. in diameter and 103ft. long answering 
every purpose of the present 4ft. or 4ft. 3in. barrels, with 
200 tubes 2in. in diameter and 124ft. long. And with 
welded steel boilers, the greatest thickness of plate need not 
exceed ,°,in., if, indeed, jin., notwithstanding the high 
pressure carried. 

With large cylinders, however, taking steam of very 
great pressure upon equally large pistons, the latter with 
their rods, connection:, crank pins, driving wheels, &c., 
would doubtless require to be heavy, and perhaps the 
saving of weight in the boiler would be to a great extent 
counterpoised by an increase of weight in other parts of 
the engine. In this case, however, and, indeed, in any 
case, diminution of weight should be sought in an increase 
of the speed of the piston, and in a consequent reduction 
in the size of the working parts for any given power, Thus 
with the same pressure per square inch, a 10in, piston at 
1,000ft. per minute gives off the same power as a 20in. 
piston at 250ft. In locomotives it has been sought to keep 
down the speed of the piston by enlarging the driving 
wheels, but with large wheels a correspondingly large 
capacity of cylinder, together with heavy connections, 
axles, wheels, framing, &c., are requisite. A I4}in. 
cylinder locomotive, with 20in. stroke, and 5ft. wheels, will 
at any given pressure of steam per square inch on the 
piston, have the same tractive power asa 20in. cylinder 
engine with 20in. stroke and 10ft. wheel. But for any 
given speed in miles per hour, the piston of the former en- 
gine must rove twice as fast as that of the latter; thus at 
sixty miles an hour, the piston of the light engine would 
move at 1,120ft. per minute, while that of the latter would 
move at the rate of 560ft. in the same time. There is a 
practical advantage, well enough known to experienced 
engine drivers, in a quick reciprocation of piston, the 
action on the fire, or draught, being far easier and more ef- 
fective than when larger volumes of steam are shot up the 
chimney at longer intervals. As for high speeds of piston, 
almost the only limit lies in good roads, and especially in 
correct counterweighting of the reciprocating and other 
disturbing parts, together with large wearing surfaces and 
ample provision for taking up wear in the journals and 
brasses, With 6ft. wheels, steel tyred and accurately 
counterweighted, and with compensating levers between 
coupled wheels, if any, we believe that sixty miles an hour 
may be made with greater ease and economy than with 
wheels of any greater diameter, and if any greater speed is 
to be aaenanell beyond that which now prevails it will, we 
are convinced, be accomplished by light and properly con- 
structed small-wheel locomotives. The mistake, heretofore, 
has been in making small-wheel engines with small boilers, 
whereas, to realise their advantages, they should have 
boilers of the same capacity as those of large-wheeled 
engines exerting the same tractive power at any given pres- 
sure of steam. ‘Thus, with a given pressure of steam per 
square inch on the pistons, a 15in. cylinder engine, with 24in, 
stroke and 5ft. Gin. wheels, would exert exactly the same 
tractive power (or “cylinder power” as some choose to 
call it) as the Great Western engines with 18in. cylinders, 
24in. stroke, and 8ft. wheels. Hence, there being the same 
steam te provide in both cases,—supposing coat speed to 
be contemplated—the boilers of both engines should be of 
equal capacity. And there is nothing necessarily dispro- 
portionate in a 15in. cylinder engine with a 44ft. boiler 
and 1,800 square feet of tube surface. ‘The small-cylinder, 
small-wheeled engine would still be much lighter than its 
bulky rival, although exerting the same actual power. We 
cannot but believe that the time will come when many of 
our large driving wheels will be cut down by from one- 
fourth to one-third of their diameter, the cylinders being at 
the same time lined or bushed to reduce their diameter. 
With a proper use of all the opportunities which this 
change will afford, we shall find 25-ton engines doing the 
work now performed by 30 and 33-ton engines, and we 
shall doubtless wonder that we never hit upon so simple an 
expedient before. 


BOILER EXPLOSIONS. 


THERE is an interval of time between the observed flash 
and the report from a distant cannon, but when the observer 
is on the spot both the flash and the report are found to 
take place simultaneously. In a boiler explosion, it would 
be fair to presume, the escape of steam and the crash 
also occur at the same moment, unless, indeed, the ex- 
plosion is induced, as we have explained on former 
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occasions, by a previous rupture. In the case of the ex- 

losion of a locomotive boiler last year on the London and 

orth-Western Railway, near Rugby, the engineman 
afterwards testified at Kingston that his attention was 
first attracted by a great rush of steam on the right hand 
side of the engine. It occurred to him that the crank axle 
had broken, and that one of the throws had struck through 
the bottom of the barrel of the boiler. After thus having 
had time to observe the first phenomenon of the disaster, and 
after having gone through a process of thought—occupying 
a more or less appreciable interval—in seeking a reason 
for what he saw, he was suddenly stunned by the crash 
which followed. ‘There was, at all events, a well-marked 
period of time between the flash, so to speak, and the 
report, although the observer was within three yards of 
waldneer part of the boiler first gaveway. Were all the cir- 
cumstances, under which a boiler explodes, known to be 
exactly the same as, or analogous to, those under which a 
cannon or a bomb-shell occasionally bursts, this interval of 
time would be incredible, But the mere pressure of steam in 
boilersis not sufficient to account for their violent explosion, 
and thus we may conclude that they are not burst in the 
manner of cannon or bomb-shells. For steam cylinders, 
although made of brittle cast iron, are never violently 
exploded, nor are large steam pipes either, and it is a fact 
that boilers, even when under their highest pressure, 
rupture now and then with no other result than the harm- 
less escape of their water and steam. There is abundant 
experimental evidence to prove that a boiler filled with 
steam up to its bursting pressure, but without water, would 
not explode with that terrible energy which characterises a 
true boiler explosion. The cause, then, of explosion, is to 
be sought in some circumstance beyond the mere pressure 
of steam, the effect of which would rather be comparatively 
harmless rupture. 

The well known fact, however, that water previously 
heated under pressure to above its own boiling point, 
cannot remain quiescent when the pressure under which it 
has been so heated is suddenly removed, points towards a 
clear and rational explanation of explosions, as given on 
former occasions in these columns. A rupture anywhere 
above the water line being supposed to have first taken 
place (and the fact of the frequent rupture of boilers 
proves that they are often in an unsound state where 
there is no knowledge, and perhaps no visible evidence, 
of the fact), we have only to consider within what 
exceedingly short division of time the steam pressure 
would be liberated from the water, perhaps a ton, perhaps 
20 tons, in weight, and already heated from 50 deg. to 
150 deg. above the boiling point. ‘The inertia of the mass 
of water would prevent the absolutely simultancous dis- 
engagement of its vast store of nascent steam, but it would 
be but a second or so before this would have got into 
motion, carrying a torrent of water before it and among it. 
The actual pressure of the steam thus disengaged can 
never be much, if at all, in excess of that previously 
existing in the boiler, but it is not the mere pressure of 
the steam, but the blow which the combined steam and 
water must strike upon the inner surfaces of the upper 
part of the boiler, which is to be considered. At the 
velocity with which they are likely to move they would be 
irresistible. We know that a leaden bullet, fired into 
water, is flattened, thus proving thit the particles of the 
water are not sufficiently mobile to yicld instantly before a 
body moving at a few hundred feet per second. If we 
suppose the water, moving with the same velocity, to strike 
a body at rest, we may conclude that the concussion would 
be equally severe, and it seems inevitable, therefore, that 
the walls of a boiler would be rent violently open. In our 
impression of the 29th August we transcribed an article 
from the New York Times, giving an account of an 
experiment made by Mr. Stevens, the proprictor of 
the Hoboken or Stevens battery. He filled a sound boiler, 
3ft. 10in. in diameter, with cold water up to a few inches 
above the centre. He then fired an 18-pounder gun at the 
end of the boiler, striking it at a point about 10in. below the 
water line. ‘The shock thereby imparted to the water was 
not only sufficient to rupture the boiler at several points, 
already weakened by corrosion, below the water line, but 
eleven Zin. rivets were found to have been sheared off, and 
the seam opened, at least a foot above the water line, a re- 





sult for which there is no explanation save in the impactof | 


water thrown up by the concussion of the shot. 

We have given, in another column, the »emarks of an 
American contemporary—seldom remarkavle for _pro- 
fundity—upon this experiment and the theory to which it 
applies. ‘The New York Zimes had said, speaking of the 
theory, that Mr. Stevens had * developed the great fact 
“upon which its probability depends.” By a misquotation 
which we should not like to suppose a wilful one, the 
Scetentific American renders this sentence thus, “ Quite re- 
“ cently, while experimenting for a very ditierent purpose, 
“ Mr. Stevens, of Hoboken, developed the great fact that 


“ water cannot exist as water under the atmospheric pressure | 


“at ahigher temperature than 212 deg.” Upon thissentence 
which the Scientific American was the first to construct, it 
then complacently remarks that * The scientifie world will 
“ certainly be astonished to be informed at the present day 
“that Mr. Stevens developed the fact that water heated 
“ above 212 deg. cannot exist as water under atmospheric 
“pressure. It is one of the most widely known facts of 
“science.” 

Keeping Mr. Stevens’ important experiment clearly in 
mind, it may be safely concluded that, in most if not all 
cases of boiler explosions, the first step is a rupture near 
or above the water line. If ruptures under ordinary, o1 
little more than ordinary pressures can be prevented, as 
nine-tenths at least may be, by care in the selection of the 
iron, and in the construction, working, and periodical ex- 


amination of tke boiler, we shall hear very little of 


explosions. None of the 1,500 or more boilers under the 


care of the Manchester Boiler Association ever explode, 
and this fact aflords strong presumptive evidence that 
neither electricity, explosive gases, spheroidal water, super- 
heated steam, exiggerated pressure, nor yet water fieed 
from air, are influential in such disasters. Admitting these 
conclusions boiler explosions are as preventible as burning 


chimneys. 


LITERATURE. 


Colossal Vestiges of the Older Nations. Witha Diagram. By W. 
Lixtox. London: Longman, Green, Longman, and Roberts. 
1562. 

THE recent discussions in the public press concerning a 

proposed monolithic monument to the memory of the late 

Prince Consort have turned the thoughts of many to the 

monuments of antiquity, and have awakened an interest 

which the present volume is likely to still further stimu- 
late. The author is already known from his treatises upon 

“Ancient and Modern Colours,” and on the “ Scenery of 

Greece,” which have sufficient merit to commend his pre- 

sent work to many readers. 

The subject is not without considerable interest for 
engineers, for the wonder which the colossal vestiges of 
older nations excite springs mainly, not from their archi- 
tectural or sculptural features, but from the surprising 
proofs which they afford of the exercise of great mechanical 
skill and contrivances by ancient peoples. No better illus- 
tration of this fact can be needed than the author furnishes 
in the book before us, for—although he addresses himself 
to general readers—in the first paragraph of his introduc- 


tion he dwells upon the “ evidences of power and skill in 
| the moving or clevation of large stones” which ancient 


countries display, and points out that Europe, Asia, Africa, 
and America can each boast of nations which have been 
distinguished at some period by their acquaintance with the 
mechanical knowledge requisite for such operations.” In 
Europe, the Greeks and their colonists the Etruscans, the 
Celts and the Romans, with their early descendants, have 
severally recorded their energies in durable stone. In 
Asia, he adds, the Indians, the Javanese, the Burmese, the 
Assyrians, the Babylonians, Jews, and Greeks have left us 
evidence of such knowledge and skill, either in fact or in 
history. In Africa, the Lgyptians have bequeathed im- 
perishable monuments of their grand taste, skill, and me- 
chanical power. And in America, huge fortifications, 
temple-crowned pyramids, and statues have secured to its 
early inhabitants a claim to rank among the skilful and 
intelligent of the ancient world. 

The first chapter treats of Celtic temples, cromlechs, 
logan or rocking stones, and dolmens—-Stonehenge very 
properly occupying the most considerable place. ‘The 
author brings together the most important accounts and 
speculations concerning this ancient temple, but, as might 
be feared, brings no new light to the elucidation of its 
history. ‘he same observation applies to his very brief 
remarks upon cromlechs, in which, however, he quotes 
several suggestive passages from Deuteronomy, illustrative 
of the early use of * whole stones,” ¢. ¢. stones in their 
rough or natural state, in sacred edifices, Tor example: 
“ And then shalt thou build an altar unto the Lord thy 
God, an altar of stones; thou shalt not lift up any iron 
tool upon them. ‘Thou shalt build the altar of the Lord 
thy God of whole stones.” Ch. 27, v. 9 and 6, This 
chapter is extended so as to include dolmens and rocking 
stones—which are not in any sense vestiges of older 
nations, but curiosities of nature—ou the ground that an 
impression has heretofore prevailed of their having been 
located by human power, which error is now abandoned. 
The author gives bricf descriptions of the more remark- 
able of these stones, some of which derive increased in- 
terest from the facts that they have served as altars for 
Druid worship. 

The second chapter treats of the colossal architecture of 
India, and especially of the splendid temples of that won- 
drous land. ‘These buiidings are of three classes: the first 
comprises subterrancous temples hewn out of the rock; the 
second contains those which have been formed partially 
beneath and partially above the ground ; and the third in- 
cludes buildings properly so called. Under each head much 
interesting information is supplied. But comparatively 
few persons, even in these days of diffusive knowledge, are 
aware of the extent to which subterranean works were 
wrought in India by its early inhabitants. But few have 
heard, for example, notwithstanding their local celebrity, 
of those wonderful grottoes of Ellora, which are situated 
in the heart of that romantic land, and in which all that 
is great, profuse, and splendid in architecture above 
ground, is here also seen beneath the earth’s surface-— 
peristyles, staircases, bridges, chapels, columns, porticos, 
obelisks, colossal statues, and reliefs sculptured on the 
rocky walls, recording the fabulous histories of Hindu 
deities. In the principal temple at Ellora, we are told, the 
richness and variety of the designs, and the completeness 
of execution observable in the details, both of archi- 
tecture and sculpture, exemplify the most flourishing 
period of Hindu art. They are, however, of such high 
antiquity that the natives are unable to give, cither from 
history or even from tradition, any information concerning 
the time in which they were executed, bat uniformly 
ascribe their formation to the power of superior beings 





Of the second class of Indian buildings, the most remark- 
able are the “ Seven Pagodas,” at Mahabalipuram, on the 


Coromandel coast. ‘These ruins co not consist merely of a 
few subterranean temples, but the whole has the appear- 
ance of a regal town, almost completely hewn out of the 
rock, A large, and probably the most considerable por- 
tion appears to have been swallowed up by the sea; but a 
few miles inland are seen, on the summit of a rocky hill, a 
vast collection of grottoes, halls, apartments, and other 
buildings, all worked in the solid stone. 
city, whose remains are spread about the valley to the 
extent of twelve miles, hewn out of the solid rock, contains 
seven monolithic pagodas, of which only one at present is 
on dry land, the other six being visible at low water, rising 
up like rocks. Of the third division of these Indian build- 
ings the pagodas are the most important. ‘Those of 
Dawlatabad, ‘Tanjore, Ramiseram, and the Jain Temples ail 
possess features of striking interest, and are described by 
the author, who states that the shrine sacred to Varishab- 
deva, the first of the Jains, is beyond controversy the most 
superb of all the temples of India. It stands in the centre 


of acourt 180ft. by 100ft., and is built of the purest white | 


marble. Its numerous cells, altars, columned porticos, and 
domes, vary continually in form and ornament, whilst the 





This enormous | 


richness and delicacy of the execution are indescribable. 
The temple of Jaganatha (or Juggernaut, a surname of 
Krishnu, to whom it is dedicated) is also a most remark- 
able structure. It is situated at almost the northern 
extremity of the Coromandel coast, and is known to 
Europeans by the name of the Black Pagoda; its dark 
colour, relieved by the sandy shore, makes it a conspicuous 
object to mariners a great distance off. The Brahmins 
reckon it the most ancient and holy of all their holy places, 
“One cannot but wonder,” says a writer quoted by our 
author, “at the ease with which the architects seem to have 
wielded and managed the cumbrous masses of iron and 
stone; and it must be allowed that there is an air of ele- 
gance combined with massiveness in the whole structure 
which entitles it to no small share of admiration. The 
walls rise to a height of 60ft., and are in some parts 20ft. 
thick. ‘They support a noble and curiously constructed 
pyramidal roof, composed of overhanging stones, until they 
approach near enough to the summit to support iron beams 
laid across, on which rests a prodigious mass of solid 
masonry, forming the head-piece or crowning ornament. 
The interior is filled to a height of several feet with large 
blocks of stone which seem to have fallen from above, 
many of which measure 15ft. and 16ft. in length by 6ft. 
deep and 2ft. or 3ft. in thickness, weighing more than 20 
tons. The tower is 200ft. high. The Colossus of Jugger- 
naut was an object equally remarkable. The lofty roof of 
Sumnaut was supported by 56 pillars, overlaid with plates 
of gold, and encrusted at intervals with rubies, emeralds, 
and other precious stones. One pendant lamp alone illu- 
mined the spacious fabric, whose light reflected back, from 
innumerable jewels, spread a strong and_ refulgent 
lustre throughout the temple. In the midst stood 
Sumnaut himself, an idol formed of one entire stone, 
Toft. high, 47ft. of which were buried in the ground; 
and on that spot, according to the Brahmins, he had 
been worshipped between four and five thousand years, 
The author further describes the great temple of Chillam- 
baram, the pagoda of which is formed of stones which 
weigh each sixty tons, and which must have been brought 
at least 200 miles. From the nave of one of the pyramids 
at this place there hang festoons of stone chains, 548ft. 
in length. Lach “ garland ” consists of twenty links, made 
of single pieces of stone 60!t. long, the links being monster 
rings 10{t. in cireumference. The whole chain is polished 
as smooth as glass. He also describes the pagoda of 
Scringham, the fortress of Togluckabad, the Cootab Minar 
at Delhi, the colossal idols and city of caves at Bamaen, 
in Cabul, the rock temples of Ceylon, the ancient edifices of 
Java, the temples and pagodas of Borneo, and the Great 
Wall of China. 

In his next chapter he comes to European monuments, 


| beginning with Agamemnon’s tomb, and dwelling succes- 


sively upon the tomb of Mithridates, the walls of 'Tiryns, 
‘Trajan’s bridge, ancient aqueducts and bridges, the ruins of 
Nineveh, and numerous other objects of profound anti- 
quarian interest, and mechanical marvels. He then turns 
to the American continent, adverting first to the walls, 
fortresses, temples, and roads of Peru; then to the ruined 
cities of Central America and Mexico; and afterwards to 
the ancient mounds, dykes, tumuli, fortifications, and 
monuments of North America. He subsequently goes 
over, and gives a reswmé of our knowledge concerning 
colossal columns, obelisks,statues, quarried blocks of granite, 
and monolithic temples, and appends a diagram of etchings 
of some of the most remarkable monoliths, ancient and 
modern, drawn to one scale. 

From what we have said it will be seen that the volume 
is one of great value; but we are bound to add that it 
would protit by a careful editorial revision before it passes 
into another edition. At present it is difficult in some 
places to understand the author’s divisions; the English is 
in other places rather loose; and the authorities from 
which quotations are derived are not always acknow- 
ledged. 

The Stocktaker’s Assistant and Office Companion, specially 
adapted for the Use of Iron Shipbuilders, Boiler-makers, Mill- 
managers, Stocktakers, and Iron Merchants generally ; con- 
taining Comprehensive Tables to show the Weight of Iron 
Plates, Rectangular and Round, with many other useful 
Tables. By James Paris, Glasgow Ironworks, Glasgow: 
M:‘Corquodale and Co., Maxwell-street. 1862. 


In the preface to this work (the nature of which the above 
title-page sufficiently explains) the author claims credit for 
having made the tables generally as full and complete as 
they can well be, and for having comprehended, in his 
tables of weight in particular, every variety of size which 
can reasonably be called for. We have no hesitation in 
saying that his claim is just, and that the little volume will 
be extremely valuable to all who have to deal in any way 
with iron. It is rather costly, but not more so, perhaps, 


than the time and exvense which must have been bestowed 
upon its preparation justify. 
book. 


We strongly recommend the 
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Inpran Corrox.—Some disappointment having been expressed at 
the slow progress of British India as a cotton field, it may be 
interesting at the present moment to state that one obstacle in the 
way of increased deliveries of the now so urgently required staple 
is the non-completion of the Thul Ghat inclines on the Great 
Indian Peninsula Railway. The incline will not be finished till 
next year, but when it is completed the branch contemplated to 
Nagpore, the great cotton mart of Central India, will become 
available, and the movement of cotton down to the coast will be 
immensely facilitated. That this is no mere theoretical matter may 
be shown by the fact that during 1860-1861 the company incurred 
an expense in conveving traffic across the Ghat of no less than 
£45,851. In spite of every obstacle, the arrival of cotton at Bombay, 
one of the termini of the Great Indian Peninsula Railway, has very 
largely increased this year; and there is no doubt that when the 
Thul Ghat difficulty is overcome, the shipments from Bombay will 
undergo a very great expansion. 
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LauseTH Brwwce.—The readjustment of the cable and saddle of 
this structure, which recently slipped, is now nearly completed, and 
the bridge, it is expected, will be opened for traffic at the commence- 
ment of next month. 

Proposed Exnisition 18 Spain.—The committee appointed by 
the Queen of Spain to organise at Madrid a Universal Exhibition, 
similar to those which have been held in London and Paris, has 
issued a notice that it will receive plans for the construction of the 
building.—Builder. 

Foretan Ratways.—(From our Correspondent.)—The Paris and 
Orleans Railway Company is about to open new lines to Brittany 
extending over no less than ninety-three miles. On the Roman 
system the line from Naples to Ceprano has been opened for traftic. 
A new section of thirty miles is ready for traffic on the partially 
developed network of the Royal Portuguese. ‘Ihe old concessions 
of the Paris Lyons, and Mediterranean have earned an additional 
£240,000 during the first eight months of this year, as compared 
with the corresponding eight months of 1861, and that, too, without 
a single additional mile being at work. 

A Curious Expertment.—Take a piece of pasteboard about five 
inches square, roll it into a tube with one end just large enough to 
fit around the eye, and the other end rather smaller. Hold the tube 
between the thumb and finger of the right hand (do not grasp it 
with the whole hand); put the large end close against the right eye, 
and with the left hand holda book against the side of the tube. Be 
sure to keep both eyes open, and there will appear to be a hole 
through the book, and objects seen as if through the hole, instead of 
through the tube. The right eye sees through the tube, and the left 
eye sees the book, and the two appearances are so confounded to- 
gether that they cannot be separated. This is one way to see through 
amillstone. ‘I'he left hand can be held against the tube instead of 
a book, and the hole will seem to be seen through the hand. 

Diacrxes into ANncteNt Brrraiy.—Consecutive explorations of an 
unusual character have been made during the summer of the last 
and present years in the Cheviot district. On these lofty hills, 
sealed for so many months of the year with snow, yet clad in summer 
with ferns and mosses and short-set grass, with here and there a 
purple fox-glove, a mountain pink, or a scarlet leaved bilberry, a 
veritable tract of ancient Britain has been laid bare; a walled town, 
several fortlets, scattered hut circles, and tumuli have been disen- 
cumbered of the earth that has been accumulating over them for 
nearly 2,000 years; and many interesting facts have been thus 
disclosed respecting the Celtic tribes whom Cwsar found in ‘pos- 
session of the land It would appear that the Cheviot hills were 
well populated in those remote times. Huge circles of masonry 
are seen on most of them, sometimes on the slopes, sometimes 
on the summits, and within many of these there are smaller 
circles of turf-covered stones marking sites of huts. In all these 
ramparts and dwellings blocks of the porphyry of the district have 
been used as the sole building material. On the southern slope of 
a hill, locally distinguished as Greenlaw, great masses of ruin pro- 
mised a rich reward to the spade of the excavator. Here three 
walled enclosures, connected with one another by a roadway, have 
been brought to light. | Within these enclosures traces of as many 
as seventy stone huts can be counted. Most of the entrances into 
these face the east, and the floors of those that have been dug into 
are found to have been rudely flagged with flattish porphyry stones. 
The largest of the enclosures has been strengthened with two ram- 
parts; against the inner of these walls is ahut which has a flue— 
the earliest evidence of the use of chimneys we possess. A sunken 
fireplace was found to be formed about 18in. below the flag- 
ging, from which a flannel conducted the smoke through the 
thickness of the rampart. Charred wood was found in the 
conduit. In several of the huts charred wood was found in the floors, 
as well as broken pottery; in one a glass bead, in another a stone 
seat, in others a fragment of v glass armlet, part of the horn of the 
red deer, and three bottom stones of handmills. The Celtic remains 
on Broughlow, Chesters, and Ingram hill have also been examined. 
The most recent diggings have been made on Yeavering Bell. On 
the summit of the Bell, 1,500ft. above the level of the sea, there is a 
rampart of masonry iuclosing twelve acres ; and within this, again, 
is a sunken chamber in which sacrifices are supposed to have been 
offered. This chamber was cleared of earth, leaving its masonry 
well defined ; but no arrangement of a sacrificial character could be 
traced. On the slopes of the hill are several fortlets, or ramparts, 
surrounding hut-circles, which have also been opened out. In one 
asmall guard-chamber was found at the entrance recessed into the 
thickness of the wall of the rampart. Flint arrow-heads, broken 

ttery, querns, fragments of glass and oak were found in the soil 
in different places. The discovery also of pieces of iron slag fur- 
nishes a new view of Celtic life, as a general impression prevailed 
among antiquarians that the ancient Iritons were unacquainted with 
the art of smelting. 

Passages or OcEAN Steamstirs.—In consequence of the great 
interest that is taken in the passages of ocean steamers, and owing 
to inaccuracies which have appeared in a contemporary, we publish 
the following passages, mean tine :—On the 2nd of April, 1056, the 
Persia sailed from New York, and arrived at Liverpool on the 12th 
—passage 9 days 12 hours. Onthe Mth of May, 1856, the Persia 
sailed from New York, and arrived in the Mersey on the 24th— 
passage 9 days 8 hours and 48 minutes. On the 6th of August, 
1856, the Persia left New York at 5.15 p.m., and arrived in the 
Mersey at 8.30 p.m. on the 15th, having been detained 2 hours and 
30 minutes at the Bar for water—passage from Sandy Hook (an 
hour's steaming from New York) to the Bell Buoy, 8 days 23 hours 
and 30 minutes, the shortest on record. On the 18th of August, 
1858, the Persia left New York, called at St. John’s, New- 
foundland, on the 22nd, and left that port at 11.10 am. the 
same day, and arrived in the Mersey at 10.55 p.m., having 
been detained at the Bar six hours—passage from St. John’s 
to the Bell Buoy, 5 days 13 hours, a most extraordinary and 
unparalleled passage across the Atlantic. On the 4th of June last 
the Scotia sailed from New York, and made the passage to (Jueens- 
town in 9 days 8 hours. She made the run from Queenstown 
to the Bell Buoy in 14 hours and 38 minutes, the quickest 
ever known. The Great Eastern left Milford Haven on 
the 7th of May last, and arrived off Sandy Hook (an hour's steaming 
from New York) on the 17th — passage, 9 days 22 hours 
and15 minutes. The Australasian left Sandy Hook (an hour's 
Steaming from New York) on the 22nd of May, and arrived in 
Liverpool on the 1st of June—passage, 9 days 19 hours. The 
Scotia left New York on the 27th of August, and arrived off 
the Bell Buoy on the 5th inst. — passage, 9 days4 hours. The 
following is an abstract of her log:—*“ Aug. 27.— Wind, south-wes- 
terly, 8.51 a.m., received the mails; 9.6 a.m., left New York; 9.30 
a.m, passed the Royal Maii steamship Versia going up the harbour ; 
10 a.m., passed the Kangaroo (screw steamer), bound into New 
York ; 10.40 a.m., discharged the pilot; 4 p.m., passed the 
Endymion, bound west. August 28.— Wind, S.W.; course 

a. } N.; distance run, 318 miles; lat. 41 28 N., long. 67 8 W., 
light wind with rain. Aug. 29.—Wind, W.; course, E. } N.; 
distance run, 310 miles ; lat. 43 3, long. GU 30; moderate breeze and 
cloudy. Aug. 30.—Wind various ; course, E. by N.; distance run 
811 miles; lat. 4532, long. 549; light winds with rain: 3.45 : 
passed the Greenock, bound east, in lat. 46 N., long. J. 
10.15 P-m., passed steamer, supposed to be the Asia, bound W., 
lat. 46 44.N., long. 5116 W. Aug. 31.—Wind, W.S.W.: course 
Various ; distance run, 335 miles ; lat. 48 27, long. 48 7; moderate 
breeze and fine weather. Sept. 1.—Wind, N.W.; course, S.E. by 
E. half E.; distance run, 332 miles; lat. 49 43, long. 88 58; light 
Winds and fine weather. Sept. 2.—Wind, WS.W.: distance run 
330 miles; lat. 50 86; long. 30 24; fresh breeze and clear ‘weather. 
Sept. 3.—Wind, N.N.W.; distance run, 344 miles; lat. 51 1. 
long. 21 20; fresh breeze and cloudy. Sept. 4:—Distance yun, 
330 miles ; lat. 51 18, long. 12 34; light winds and cloudy ; passed 
Edinburgh (screw steamer), bound W.; 11.28 p.m., arrived at 
pgp. 11.55 ~~ Cischarged the mails. Sept. 5.—Wind, 

-*; Course various; distance run, 327 miles; 12.10 a.m.. le 
Queenstown ; fresh breeze and fine; 2.12 pm. received a salt; 

P.m., arrived at the Bell Buoy, Liverpool.”— Liverpool Albion. 

















LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE BLAST IN LOCOMOTIVES, 

Sim,—The subject of the blast in locomotives has been so care- 
fully investigated and ably handled ere now, that it may well 
need an apology on my part for venturing on the subject. My 
excuse must be that perfection is usually considered unattainable. 

An investigation of the “source of power” might not inaptly 
preface my few remarks. 

On a careful scrutiny, both theoretical and practical, the source of 
power would seem to lie in two directions, each distinct, and, in 
every-day life, readily acknowledged. In one case we observe the 
exhaust steam looked upon as an elastic piston, fitting the funnel, 
and ejecting at each stroke so many cubic feet of gas; in the other 
case we find the exhaust looked upon as giving off power by fric- 
tion over the surface of the conical jet. 

That the latter is a legitimate source of power I have but to 
meution the small blower in the funnel, and the action of which is 
continuous, and, indeed, the whole system of steam jets to induce 
currents of air. 

Taking the first case, where the steam acts as an elastic piston, 
we find that in early practice a large per centage of the useful effect 
was lost, in consequence of the orifice of the blast pipe being placed 
so high above the bottom of the funnel—the steam had all but 
reached the summit before it could fit as a piston at all. More 
recently the blast pipe has been lowered, so enabling the steam 
piston to commence its action lower down, and thus eject a greater 
volume of gas at each exhaust, though it is not yet utilised to its 
utmost. Le 

Turning now to the second source of power, viz., friction on the 
surface of the steam jet, we find a much larger field in which im- 
provement is possible. ; ; ; 

I take it that there is a large amount of mechanical force given off 
by the escaping steam which is at present unutilised ; for, on ob- 
serving closely the appearance of the volume of steam ejected (say 
when the engine is starting), it will be seen that the power given 
out is sufficient to launch the same in still air to a height of from 
10ft. to 15ft., and all the mechanical effort seen above the first dit. 
(being superfluous) is really so much waste. p 

The superiority of the blast, or great intermittent blower, over 
the small jet used when the engine is standing, consists mainly in 
the increased volume giving a much larger frictional area, though it 
is used at a much lower pressure, or speed. In all these cases, the 
steam cannot be looked upon as a clearly defined cone, but is really 
covered with little annular eddies, easily seen if a jet of air is pro- 
jected into a cloud of dust. , nas 7 

On seeking for a means of increasing the frictional or superficial 
area of the present jet, without at the same time reducing the speed 
to nil, it will be evident that the central portion is shot out, without 
coming into frictional contact with the gases, and may be considered 
as a source of friction as yet undeveloped. An annular orifice to 
the blast pipe, of the same area as that used at present, would, 
perhaps, give the best results, and containing a column of gas, the 
products of combustion ; indeed, the whole object would seem to be, 
to so thoroughly incorporate the vis viva of each exhaust, with just 
that volume of the gases, that they can be landed about 4ft. or oft. 
above the summit of the funnel; all steam thrown higher being so 
much lost force. : 

If, at the same time, the diameter of the funnel were slightly 
increased, to suit the enlarged blast pipe, and the orifice of the latter 
placed low, we should not only preserve the efficiency of the steam 
piston, but also increase its area. 

~ An additional source of useful effect might be looked for in an 
alteration of the form of the funnel or stack, giving it one that offers 
the minimum of resistance or obstruction to the escaping jet or cone 
of steam and gases. The nearest approach I have seen is in Messrs. 
Neilson’s engine in the International Exhibition, and where it 
is an inverted cone, but in appearance more like the American 
engines, though, of course, in appearance ouly, The steam jet 
must, on striking the vertical sides of the present funnel, rebound, 
and become choked somewhat higher up; that it would have a 
beneficial effect 1 have reason to believe, as, though splayed so 
slightly in Messrs. Neilson’s engine, it has had the effect of “easing 
the blast,” lam told. The angie of the sides of the stack would, of 
course, depend on that of the steam jet within, and might be from 
8 deg. to 10 deg., the orifice of the blast pipe being in the apex of the 
inverted cone. 

The above would thus resolve itself into— 

1st. Enabling the elastic steam piston to act as low in the funnel 
as possible. 





corporate more thoroughly the vis viva of the steam to the gases. 
3rd. To alter the form of funnel, so as to present a minimum of 
resistance of obstruction. 
The tendency of all being to either lessen the back pressure, or 





wheel ; a second pair of brake levers and blocks may be affixed to 
the wheels in front if deemed necessary, or they may be used as 
the first mentioned when the carriage is moving in the opposite 
direction. I hold it to be indisputable that the power thus 
gained would give the brakesman control over a very long 
train, inasmuch as every pair of wheels would aid in the destruction 
of their own momentum, and the mechanical arrangements for 
actuating brakes as is now adopted may altogether be dispensed 
with. ‘he essential value to be derived would be the saving 
of time in the application of the brake to the wheel, whether 
as used upon a single brake van, or distributed upon a number of 
carriages. In the latter case the use of it would be a great saving in 
the wear and tear of rolling stock—a matter that in itself would 
amply repay its adoption. ‘The present system of brakeing trains 
by means of having brake vans alone is not only ineffective in the 
face of danger—injurious to the carriages by reason of the shunting 
of one against the other—but is disagreeable to the passenger traffic. 
Camberwell, Sept. 7. Wituiam Hopains, C.E. 


Tne Exurprrion.—There appears to be a very general opinion 
that the Exhibition will close on the 16th of October, on the same 
day as that upon which the Exhibition of 1851 was brought toa 
close, but ro final decision has yet been come to. Representations 
have been made to the commissioners to allow the Exhibition to 
remain open until the Prince of Wales comes of age, when his royal 
highness will propably be induced to take part in the ceremonial of 
the distribution of prizes. 

Lonpon General Onntsvs Company. — The directors state in 
their report that the revenue account for the first six months of the 
current year is far more satisfactory than that of any previous half- 
year since the establishment of the company under the Limited 
Liability Act. The receipts during the half-year exceeded those of 
the corresponding period of 18%1 by £16,/88, and the expenses 
were 47,281 less, the net profit of the six months being £24,289. 
The improved receipts are in some measure attributable to the 
increase of traflic in the months of May and June, occasioned by 
the International Exhibition, and might therefore be characterised 
as exceptional. But the operations of the months of January, 
February, March, aud April, which were unaffected by the Exhi- 
bition, yielded a result superior to that of the corresponding months 
of 1861 by £13,668, thus indicating a permanent improvement 
to that extent. During the half-year the number of passengers 
carried was 20,552,871; number of miles run, 5,951,014; average 
earnings per mile, Is. 0}d.; average fare per passenger, 34d. 
The number of horses forming the stock of the company 
on the 30th of June was 6,866; and the number of omnibuses 
worked in the metropolis was 645. ‘There bas been no primary loss 
by the introduction of the “ Parcels Express ” business, established 
ov the Ist of January last. The directors believe that the service is 
capable of advantageous development, and they purpose, after the 
close of the Exhibition, to give it particular attention. A large sum 
was paid during the half-year for compensation for injuries to pas- 
sengers ; of this item the sum of £1,147 was paid for the damages 
and costs inthe action of “ Collins v, the Company,” which arose 
out of a collision between one of the company’s omnibuses and a 
tramway car on the late Marble Arch street railway. Messrs. 
Greenwood and Turner, of Manchester, having brought to Loudon 
twenty large three-horse omnibuses of excellent character, with the 
requisite number of horses, harness, and other material, for the pur- 
pose of carrying passengers to and from the Exhibition, and being 
unwilling to incur the expense of removing them again to Manchester 
after its close, offered the stock to the company at a reasonable price. 
The directors considering it expedient to accept the offer, they effected 
the purchase, and took possession of the property on the 30th of 
August. ‘They intend to continue the ornibuses on the route to the 
Exhibition until its close, and then to employ them, as they do those 
of a similar character which the company have had in use for some 
years past on roads where the trafic is best suited to omnibuses of 
that description, The outlay made for this purchase only tempo- 
rarily affects the finances of the company, inasmuch as after the 
cessation of the extraordinary Exhibition service the stock will be 
applied to the ordinary use of the company, in lieu of new purchases 
being made for maintaining the effective condition of the rolling 
stock. The revenue from the Exhibition traftic has fully realised 
expectations, and the directors auticipate the satisfaction of placing 
before the shareholders in March next a report and statement of 
account which will convince them that, whatever may have been 
the past dilliculties of the undertaking, it has at length reached a 
solid commercial basis, with every prospect of future prosperity. 
The revenue account for the half-year ending the 30th of June 
showed that £311,554 had been received, and £287,065 expended, 








| including £25,899 for Government license and mileage duty, leaving 


increase the efficiency of the draught, 1 presume a variable mouth- | 


piece to the blast pipe, to suit various speeds, would be a necessity. 
S. E. Peat. 





RAILWAY BRAKES, 
Sm,—You will pardon me making an observation on the new 
railway brake, patented by Mr. Frederick Shaw, of Sheffield, the 
drawing and description of which is given in your last number for 


August. 
Admitting that Mr. Shaw’s principle allows the brakesman con- 
trol to actuate a brake on every carriage in a train—a desideratum 


devoutly to be wished for—yet there remains an insuperable objec- 
tion to it as a continuous brake, particularly upon first and second- 
class carriages, aud which I have found to be the reason yenerally 
urged by engincers against continuous brakes almost in uriably, 
namely, that masmuch as the brake-block is in connection with the 
carriage framing, a very uncomfortable sensation 1s given to such 

















carriages when the brakes are being applied. Now, sir, it appears 
to me that this may be obviated by slinging the brake out of the 
grease box, or, rather, upon a strong straddle firmly attached thereto, 
the advantages of which would be twofold—first, that being wholly 
detached from the carriage framing, no unpleasantness to the pas- 
sengers could possibly be experienced ; and, secondly, the wheel in 


the wheel. In illustration I give you the plan of the two hinder 
wheels of a carriage being braked (and which would be all suflicient 
where every carriage in a train is alike impeded). Let a 
strong iron plate, of about one inch in thickness, ride 
athwart the axle or grease box. ‘This plate may be extended 
to the carriage framing, so that it would play in a slot 
thercin fixed in this straddle, and at one side cf the grease box, 
say midway between the axle and the periphery of the wheel, | 
would affix a strong pin of about Ijin. in length, and on this pin 
I would move a brake lever, attached to which and curved round, 
and in front of the periphery of the wheel, 1 would hold my block. 
You will observe 1 have made my block to descend and catch the 
wheel below its centre; in fact, the wheel when caught by the 
brake would drag the block down and tighten itself, the radius of 
the brake lever being so much shorter than that described by the 





ore : . | a profit on the working of £24,289. 
2nd. Increasing the superficial or frictional area of the jet, to in- | ee eee E 


Tue Artantic TeLearara.—It will be recollected that some 
months since, at the instance of the Atlantic Telegraph Company, 
the Lords of the Admiralty ordered the paddlewheel steam surveying 
vessel Porcupine, 3, to be prepared for sounding that portion of the 
bed of the ocean, near Jreland, on which the electric cable, laid by 
Sir Charles Bright, is supposed to have broken, Officers of expe- 
rience were appointed to undertake this important duty, and an 
eflicient crew was selected from the surveying ship Fisgard, 42, 
at Woolwich. The Porcupine was supplied with ample sounding 
machines, including those of the Bulldog pattern, which bring up 
some of the bottom each time they are used, and with a donkey 
steam-engine on deck for hauling them on board. ‘The Porcupine 
left Plymouth for the scene of her labours on the 22nd of June, 
arrived at Galway on the 9th of July, and departed therefrom on the 
2st. She proceeded to what is termed the Cliff, about 200 miles 
west of Galway, and during her operations there experienced a 
heavy gale of wind, which carried away her rudder head. 
The Voreupine put back to Galway on the 26th of July, 
had her rudder repaired, and on the 6th of August sailed 
for Rockall bank, some 500 miles north-west of Donegal 
Bay, where she arrived on the 14th, and after remaining 
two days went into  Killibeg’s Harbour, Donegal, for fuel, 
and departed on the 24th for Queenstown, which was reached on 
the 30th, After staying till the 8rd inst. she returned to Plymouth, 
One of the objects of visiting the cliff was to ascertain .he exact 
nature of its declivity, considered to be about 1,200 fathoms in eight 
miles, or a fall within that distance from a depth of 550 fathoms to a 
depth of 1,750 fathoms. It is stated that the officers, by sounding 
crossways, have also discovered what the seamen term a “ gap,’ 
through which a wire could be laid with less risk than where dir 
Charles’ wire was laid. ‘They also discovered a steeper cliff, which 
they have named the Porcupine Rock. Some of the soundings ex- 
tended to a depth of 2,500 fathoms. The visit of the steamer to 
Rockall on the Mth of August seems to have been prompted by 
a desire on the part of the Lords of the Admiralty to be able to 
judge, by a knowledge of its depth and character of the expediency 
of dropping a cable across this bank for the purpose of con- 
necting Ireland with Iceland and America. On the ridge of 
the bank soundings varied from 90 to 160 fathoms; fish were most 


c | abundant; the bottom consisted of mud and sand. It is reported to be 
motion would greatly facilitate au impingement of the block upon | 


| 


the opinion of several of the officers on board the Porenpine that a 
line of communication which can be established without the 
necessity of so long a wire as that direct across the Atlantic will be 
mach more likely to succeed. A system of comparatively short 
lengths can be repaired with less difliculty in case of injury, besides 
Which it is believed that with the present limited extent of tele- 
graphic science there is no means of transmitting a message rapidly 
through a great length of wire. One word is said to overtake 
another, and it is averred that the force requisite to be exerted by 
the batteries for sending the fluid so great a distance must involve 
injury to the wire by the necessary intensity of the electric spark. 
‘The diagrams, returns, and reports from the officers engaged on 
board the Porcupine have been sent to Whitehall for the considera- 
tion, in the first place, of the Lords of the Admiralty, after which 
communication will be made by their lordships to the directors of 
the Atlantic Telegraph Company. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants of Provisional Protection for Six Months. 


1647. IaNAz10 ViLLA, Denmark-street, Soho, ‘‘ A new and improved method 
of exhibiting terrestrial and astr ical ph , and of facilitating 
the solution of problems relating thercto, without the aid of calculation,” 
—Peition recorded 31st May, 1862. 

2075. WiLLtAM CLARK, Chancery-lane, London, “An improved pomade or 
balsam.”—A communication from Mr. Achille Barborin, Boulevart St. 
Martin, Paris. —Pet.tion recorded 21st July, 1862. 

2215. RICHARD ARCHIBALD BRooMAN, Fleet-street, London, ‘‘ Improvements 
in covering ships and vessels built of wood, or iron ships with a backing 
of wood, before placing iron, steel, or other armour plates on such ships 
and vessels."—A communication from Donald Bethune, Port Hope, 
Upper Canada,— Petitions recorded 7th August, 1862. 

2236. Georek TOMLINSON BousrikLp, Loughborough Park, Brixton, Surrey, 
“Improvements in apparatus to be used in the manufacture of hat 
bodies.” —A communication from James Seeley Taylor, Daubeny, Connec- 
ticut, U.S.— Petition recorded 9th August, 1862. 

2280. ALEXANDER WALKER, Liverpool, ‘* A new instrument to determine or 
ascertain the depth of water and the distance a ship has run.”—P¢tition 
recorded 14th August, 1862 

2306. Ronert Barcuay, Paris, Canada West, “Improvements in chrono- 
meters and other timekeepers.” 

2308, CuarLes Henny JULIUS WILLIAM MAXIMILIAN LigsMANN, Hudders- 
field, Yorkshire, “Improvements in machinery for finishing textile 

fabrics.” 

2310, MANURL TTurniaGa, Tavistock-street, Bedford-square, London, “ Im- 
provements in firearms. Petitions recorded Wth August, 1862. 

2512. GvorGk CuarmMaN, Edinburgh, Mid Lothian, N.B., ‘* Improvements 
in reaping machines.” 

2514. Joun Cimgea, Great James-street, Bedford-row, London, “ Improve- 
ments in depositing silver and other metals on fabrics and other mate- 
rials.” 

2316. WILLIAM Epwarp Newton, Chancery-lane, London, “ Improvements 
in connecting plates, sheets, or slabs of metal or other materials, and 
fastening the same on to framing applicable to armour plating for ships, 
vessels, or batteries, and to roofing and other similar purposes.”—A com- 
munication from Valentin Lasserre, Dax, France. — Petitions recorded 18th 
Auyust, 1862. 

2320. THOMAS WILKINSON, Rathmines, Dublin, ‘‘ Improvements in machi- 

nery or apparatus for singeing pigs.” 

2. GenenaL Henry Dempinskt, Rue de l'Oratoire, Paris, ‘* A motive 
apparatus, and processes proper for giving to it a continuous motion and 
unlimited strength.” 

2324. WintiaM Jesnincs Hoyie and Joun Proven, ‘Improvements in 
mechanism and arrangements for supplying lubricating matter to the 
cylinders of steam enyines, and to the bearings and other surfaces of 
mechanism.” —Petitions recorded 19th August, 1862. 

2326, JouN Garretr Toxaur, Southas pton-buildings, Chancery-lane, 
London, “Improvements in processes and apparatus for extracting the 
natural wax or fatty matters from wool hair, or other animal or vegetable 
substances containing the same, and in the application thereof to various 
useful purposes,”— A communication from Augustin Evrard, Paris. 

2328, CHARLES CALLEBAUT, South-street, Finsbury, London, ‘ Improve- 
ments In sewing machites.” 

2330. WiLLIAM Hopeson Hutcninsox, Newton Heath, near Manchester, 
“Improvements in the manutacture of ammonia and the prussiates of 
potash or soda, and in apparatus employed in such manufactures.” 

2331. JOUN STANDISH and JOUN Gooven, erton, near Bolton, Lancashire, 
“Improvements in machinery or apparatus used in the preparation of 
cotton, wool, flax, or other fibrous materials to be spun.” 

2332. SAMUEL WILKES, Wimpole-street, London, “ An improved attachment 
for door knobs.” 

2553, CHARLES CHINNOCK, Queen's-road West, Regent’s Park, London, * An 
improved construction of corkscrew.”—Pelitions recorded 20th August, 
1862, 

2044. STANISLAUS JOSEPH Panis, Manchester, and WiLLIAM Bate, 

ancashire, “ Improvements in alphabetical eleetric telegraphs.” 

335, JOHANN CARL SCHEMMANN, Hamburgh, ** lmprovements in the manu- 

facture of steel.” 

. Gronce Davies, Serle-strect, Lincoln’s-inn, London, “ Improvements 

in governors for steam engines.” — A communication from Caldwell 

_— Jenkins and Frederick Jumelie, Philadelphia, Pennsylvania, 
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t THOMAS CLEMENTS, Peter LLEWeLLIN, Joun LLEWELLIN, and Joun 

WANKLYN James, Bristol, “ Improvements in the construction of a self- 
acting lubricator for lubricating various parts of steam engines,” 

2340, ADOLPHE Bounrk, Paris, ** An improved veil protector.”—Petitions 
recorded 2st August, 1862. 

2341, SANDIFORTH FEATHERSTONE Girirrix, New Adelphi Chambers, 
London, * Improvements in apparatus to be used in the distillation of 
petroleum or any oleaginous, resinous, or alcoholic bodies.” 

2344. WILLIAM Barrett, Norton Furnaces, near Stockton-on-Tees, “ Im- 
provements in casting railway sleepers and chairs where tie bars are 
used. 

2346. JAMES MACKAY, Glasgow, Lanarkshire, N.B., ‘ Improvements in the 
manufacture of soap powder.” 

2347. Ropert Harkixeton, Northampton-street, Birmingham, “ Improve- 
ments im umbrellas and parasols, and in the manufacture of parts 
thereof.” 

2349. Daxign Moore, Brooklyn, King's County, New York, U.S., ‘ Im- 
provements in breech-loading fire-arms.” 

50, Grongk Bortomiry, Leeds, Yorkshire, ‘Improved apparatus for 

expressing moisture from pulpy or solid substances.” 

2851. Danikt Mookk, Brooklyn, King’s County, New York, U.S., 
provements in revolving fire-arms,” 

2352. WiLLiAM CARwoov, Stepney, WinuiamM Boaz, Bromley, Middlesex, 
and Cuartes CoLwkiL, Belvedere-place, Southwark, Surrey, “* Improve- 

ents in apparatus for propelling ships and other vessels. 

Tuomas Woop, Manchester, * Improvements in the slide valves of 
steasn engines.”-—Petitions recorded .2ad August, S02. 

2357, MARTIN KENSETH AN Gloucester-place, Portman-square, 

— “ Improvements in apparatus used in the manufacture of shell- 
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2858. MicuAkt THgNky, Fleet-street, London, ‘Improvements in stuffing 
boxes and their packings.”—A communication from Auguste Mesnard, 
Boulevart St. Martin, Paris. 

2359. CAnL HEINRICH RokcKNER, Marsh-street, Bristol, ‘Improvements in 
syphons for discharging or drawing off large bodies of water, and in the 
mode of charging, fixing, and constructing same. whereby they are 
rendered permanently selt-acting.” 

2360, WILLIAM Epwakv Newton, Chancery-lane, London, ** Improvements 
in the mode of and apparatus for trey 
brewing and distilling.” connnunication from Friedrich Wilhelm 
Hoepfner, Linienstrasse, Berlin, Prussia. —Petitions recorded 23rd August, 
1862. 

2368. Josern Riper, Basinghall-street, Leeds, Yorkshire, “ Improvements 
in the construction of fencing posts or standards, to be used either for 
straining or otherwise sustaining fences, the said improvements being 
also applicable to all kinds of gate posts, telegraph poles, signal posts, or 
other upright standards or pillars."— Petition secorded 26th August, 1862. 

2370. ALEXANDER CricutoNx, Glasgow, Lanarkshire, N.B., “* lmprovemeuts 
in looms for weaving ornamental fabrics.” 

2372. Hexky Hanwen, Oxford Villa, Haverstock-hill, London, “ Improve- 
ments in the manufacture of paper and other producticns in which 
fibrous material is employed.” 

2574. Reunkn Sims, Bedford Foundry, Leigh, Lancashire, “ Improvements 
in machinery or apparatus for pulping, stripping, or slicing turnips, and 
other vegetable substances.” 

S78. WILLIAM MILLBANKE Mayes, Hoxton, London, * An improvement in 

or addition to Wheels, particularly applicable to the wheels of railway 
and other carriages,” 

2380, WILLIAM Epwand Newton, Chancery-lane, London, ‘ An improved 
method of producing light tor the various purposes of artificial illumina- 
tion A communication from George Hand Smith, Rochester, Monroe, 
New York, U.S. 

2382. ALFRED VINCENT Newton, Chancery-lane, London, “ Improved ma- 
chinery for printing from engraved plates.”—A communication from 
Thomas Cecil Andrews, New York, US. 

2384. Joun JENNINGS Potter, New Bridge, Dover, ‘* Improvements in 
upright pianofortes,"—Petitious recorded 27th August, 1862. 
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Months by the Deposit of a Complete 

ecification. 

2386. Marc ANTOINK FRANCOIS MrENNoNS, Rue du Mont Thabor, Paris, 
* Improvements in smoke-consuming furnaces.”— A communication from 
Bernard Palazot, Bordeaux, Gironde, France.—Deposited and recorded 
28th August, 1862 

2857. Make ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
* An improved assorting apparatus applicable to the numbering of raw 
silks."—A communication from Henri Travi, Lyous, Rhone, France.— 
Deposited and recorded 2th August, 1862. 
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Patent on which the Stamp Duty of £50 has been Paid. 


1966. Bexvamin Baten, Bradford-street, Birmingham, — Dated 29th 


August, 1859. 








ting fermentable substanees for | 





Notices to Proceed. 


1211. Peter Rosert DrummonD, Perth, N.B., “A revolving rake for lifting 
objects from the ground.” 

1222. LACHLAN McLACHLAN, Manchester, ‘‘ Improvements in governing or 
regulating light used for taking photographic portraits and other photo- 
graphic pictures, part of which improvements is also applicable to lighting 
picture galleries.” 

1223. Enrico ANGELO LuDOvICO NEGRETTI and JosEPH WARREN ZAMBRA, 
Hatton-garden, London, ‘* Improvemcnts in the construction of mercurial 
minimum thermometers.”—Petitions recorded 25th April, 1862. 

1234. Herpert WiLLIAM Hart, Higher Broughton, Manchester, ‘‘ Im- 
—- in the manufacture of reflectors and shades for gas and other 

ights.” 

226. GeorGEk Hepecompe SMitu, North Perrott, Somersetshire, ‘‘ Improve- 
ments in the manufacture of crinoline or elastic hoops for dresses,”— 
Petitions recorded 26th April, 1862. 

1246. Henry Fox WELLS, Woodland House, Prospect-row, Woolwich, Kent, 
‘*Tmprovements in screw clamps or cramps for joiners’ and other work.” 
1250. SaMURL WiLMoTT Newineron, Gondhurst, Kent, ‘ Improved appa- 
ratus for letting off and stopping the flow of liquids from casks and 
vessels, such apparatus forming a tap and substitute for the ordinary 

vent-pez.”’ 

1251. Epwin CLARK, Great George-street, Westminster, “ Improvements in 
arches.”—A communication from Johann Fillunger, Landstrasse, Vienna, 
Austria, 

1256. WinttAM Lirrett Tizard, Mark-lane, London, “Improvements in 
heating, cooling, and condensing apparatuses,” 

1257. Davip Monxnokt Ciitps, New Oxford-street, London, “ Improvements 
in steam engines."—A communication from James Mills Ray, John 
Hooper Redstone, and Albert Ellis Redstone, Indianapolis, Indiana, U.s, 

1253. David Monroe CuiLps, New Oxford-street, London, ‘* Improvements 

in reaning and mowing machines.”"—A communication from James Mills 

Ray, John Hooper Redstone, and Albert Ellis Redstone, Indianapolis, 

Indiana, U.S. 

1259, Davip Monroe CiiLps, New Oxford street, London, ‘* Improvements 
in the means of changit g a rotary nto a reciprocating and a reciprocating 
into a rotary movement in machinery."—A communication from James 
Mills Ray, John Hooper Redstone, and Albert Ellis Redstone, India- 
napolis, Indiana, U.S.—Petitions recorded 29th April, 1862. 

1264. Epwanpd Moorr, Tewkesbury, Gloucestershire, ‘ Improvements in 
the manufacture of dress shirts and dresses,” 

1265. ALFKED TRAVIS and BexJamin TRAvis, Dukinfield, Cheshire, “ Im- 
provements in engines for carding cotton and other fibrons materials.” 
1270. ACHILLE TRANQUILLE MeERciER, Louviers, Eure, France, ** Improve- 

ments in weaving looms.” 

































coating ships’ bottoms to prevent fouling.”—Petition recorded 8th August, 
1362. 


2267. Joun Coorer, Town Malling, Kent, ‘‘ Improvements in valves and 
buckets for pumps, and in valves or cocks for other uses.”—Petition 
recorded 13th August, 1862. 

2337. GEORGE Daviss, Serle-street, Lincoln’s-inn, London, ‘ Improvements 
in governors for steam engines."—A communication from Caldwell 
Colberson Jenkins and Frederick Jumnelle, Philadelphia, Pennsylvania, 
U.S.—Petition recorded 21st August, 1862. 


And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued. 








List of Specifications published duging the Week ending 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely e eding One Penny}. Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 


| post-office, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 


12/1. JAMES MaipeN, Waterloo, near Ashton-under-Lyne, Lancashire, “ Im- | 


provements in safety lamps.’ 

275, JAMrs OXuEy, Garden-strect, Sheffield, Yorkshire, ‘‘ Improvements in 

upparatus for cutting and chopping bread and other substances,” 

1276. GkorGk Henny Birkbeck, Southampton-buildings, Chancery-lne, 
London, ** Improvements in the coustraction of couches or settees for the 
purpose of sitting, lying, or reclining upon.”—A communication from 

Charles Henry Ferdinand Leroux, Paris. 

1277. Joun Money CARTER, Monmouth, “Improvements in harness and 
the shafts of carriages.” 

1279. Werner STavrEN, George-strect, Portman-square, London, “ A new 
material to be used in the manufacture of brushes, and also applicable to 
the purposes for which bristles, horse-hair, and human hair are now 
used.” 

1280. JAMES LEE Norton, Belle Sauvage-yard, Ludgate-hill, London, * Im- 
provements in apparatus for drying fibrous materials and yarns.” 

1281. JAMES Murbocu NAPIER, k-road, Lambeth, Suriey, ** Improve- 
ments in machinery for manufacturing projectiles.” 

1284. Henry WILLIs, Albany-street, Rezent’s Park, London, “ Improve- 
ments in valves for the supply and discharge of gaseous bodies.” 

. WittiaM Tuomas Loy, Rood-lane, London, ‘‘ Improved machinery or 
apparatus for carding cotton and other fibrous substances of a simular 
character."—A communication from Alphonse Rycx, jun., Rue de la 
Porte de Bruges, Ghent, Belgium.— Petitions recorved 80th April, 1862. 

1291. Witniam Huntineton and Tuomas Hustinxeton, Victoria Mills, 
Liverpool, ‘‘ Improvements in the machinery for the manufacture of 
bread.” 

1300. CHARLES FrevErickK Wuitwortu, Sowerby Bridge, Yorkshire, “ Im- 
provements in apparatuses for signalling upon railways.”— editions 
recorded 2nd May, 1e62. 

1307. HeNki JUuEL, Bordeaux, France, ‘* An improvement in wheels."—A 
communication from Mathurin Rives, Rue P<anterose, Bordeaux, France. 

1309, EpwAnkD ORMEROD and CHRISTIAN SC4IELE, Manches * Improve- 
ments in machinery or apparatus for cutting or dressing stones, which are 
also applicable for hammering, crushing, or otherwise reducing metals 
and other materials.” 

1311. JEAN MARIE HERDEVIN and JosErit ALEXANDRE JULLIEN, 
Paris, ** Improvements in sluice cocks.” 

1318. Joun Fow Ler, Leeds, Yorkshire, “Improvements in engines for 
hauling agricultural implements.” 

1321. JAMES MELLODEW and T1u0MAS MELLODEW, Moorside Mills, Oldham, 
and CuARLES WILLIAM KESSELMEYKR, Manchester, ** linprovements in 
looms for weaving.” 

1322. CHARLES SCHLICKEYSEN, Berlin, Prussia, “ Improvements in machi- 
nery for moulding bricks, tiles, pipes, and turf.” 

1323. = ounHEYWoRTH, Shawforth, near Rochdale, Lancashire, ‘‘ Improve- 
ments in looms for weaving.” — Petitions recorded 3rd May, 1862. 

1325. ALFRED WILLIAMS, New Windsor, Berkshire, ‘‘ The construction of a 

backed form or seat capable of being converted into a level table, with 

seat, or a desk either level or sloping, or at any angle.” 

Lovis GUILLAUME PERREAUX, Paris, * Certain improvements in 

locks or machines for keeping time.” 

320, Tuomas WiLson, Birmingham, *‘ Improvements in the manufacture 

of armour plates for ships of war and batteries, and in fastening or 

securing armour plates to ships of war and batteries.” 

1331. Tuomas Francis RicuarpD BrixpLey, Leonard-square, Finsbury, 
“Improvements in travelling and other flasks, decanters, bottles, and 
other necked vessels.” 

1335. Rosext Burtey, Glasgow, Lanarkshire, N.B, ‘* Improved arrange- 

ments for using ordnance under water, and in part applicable otherwise.” 
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Rue Gaillon, 
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1 James Roscor, Bell lane, Leicester, **An improved lubricator for 
steam engines.” — Petitims recorded ith May, 1862. 
1344. Ricnaxp Minis, Bury, Lancashire, “ Improvements in washing, 


and mangling machines.” 
AILLIER, Paris, “‘ Improvements in apparatus for concen- 


wringing, dryit 

1347. PauL Cie 
trating liquids or for condensing alcoholic or other vapours. 

1351. WiLLiAM GREAVES, Portland-street, Poland-street, Soho, London, 
* Improvem: nts in safety stirrup bars.” 

1354. WitLiaM CLARK, Chancery-lane, London, ‘‘ Improveinents in cylinder 
printing apparatus.” — A communication from Messrs. Felix Marie 
Baudouin and Henry Jérémie Christen, Boulevart St. Martin, Paris.— 
Peitions recorded 6th Muy, 1862, 

1560. Pi HiuoWaRD COLOMB, 

ments and apparatus for signalling, 

3 Tuomas MAKKLAND, Hyde, Cheshire, “Certain improvements in 






Devonport, ‘‘ Improvements in arrange- 








wearing apparel 
1364. Nico 
Neweastle-on-Tyne, Northumberland, ** Improvements in apparatus for 
grinding, smoothing, and polishing plate glass.” 
1307. Ricuianp ARCHIBALD BRooMAN, Fleet-street, London, “ Improve- 





Woop, Hetton Hall, Durham, and Josera STockiey, | - A icati 
| Tue upper part of the condenser or copper vessel aforesaid communicates 





ments in swongs.”—A communication from Joseph Eljicott Molmes, New | 


York, U.S 

1369, Grong ToMLinson BousrieLtp, Loughborough Park, Brixton, Surrey, 
* Improvements in applying steam power to tilling land by means of a 
digging locomotive.” — A communication from Elias Howe, jun., 
Brookiyn, U.S.— Petitions recorded 7th May, 1862. 

KGE CHARLES Guimgs, Wandle-terrace, Scuth-street, Wandsworth, 

Improvements in the manufacture of cigar-lights, spliuts, 

and tapers or vestas, and in machivery or apparatus employed 
thercin.”"—Petition recorded Sth Muy, 1862. 

1303. j 

ments in telegraphing for naval and military and other purposes, and in 
the apparatus connected therewith,” 

1390. Francis Joun Boiron, Bolton-row, May Fair, London, ‘* An improved 
mode of wnd apparatus for displaying the lights in lighthouses.”— 
Petitions recorded 9th May, 186 

1406, Joun Tuomas Cooks, Leicester, ‘‘ Improvements in battens used in 
weaving.”"—Petition recorded lth May, 1s62. 

1435. PIERRE Manrinez Lorez, Paris, * Improvements in apparatus for 
sewing wheat or other grain or seeds, "—Pet:tion recorded 13th Maw, 1862. 

1467. Joun Dicker, Hendon, Middlesex, * Improvements in apparatus for 
the delivery of bags or parcels from railway trains in motion.”—Vetition 
recorded 1th May, 1862. 

1907. JAMES Hartsuorn, Mansfield-road, Nottingham, ‘Improvements in 
the manufacture of lace.”—Petition rec rded 3uih June, Is62. 

1940. WituiaAM Matrigvu WiLLIAMs, Handsworth, Staffordshire, ‘‘ Improve- 
ments in apparatus for the distillation of coal and peat, and such other 
substances as are or may be used for the manufacture of solid and liquid 
volatile hydrocarbons."— Petition recorded 3rd July, 1302. 

1983. Wittiam Francis Reyxotps, Commercial-road, London, * An im- 
proved watch pendant Petition recorded Wth July, 1362. 

2076, WiLuiaAM CLARK, Chancery-lane, London, ‘* An improved pomade or 
baisam."—A communication from Achille Barborin, Boulevart St. 
Martin, Paris. —Petition recorded 21st July, 1862. 

2122, Henry Bouineer, Teesdale lronworks, Stockton-on-Tees, Yorkshire, 
** Improvements in machines employed in shipbuilding, part of which are 
also applicable to other purposes.”—Petition recorded 23th July, 1862. 

2221. FRANCIS MONTGOMERY JENNINGS, Cork, Ireland, ‘* A composition for 







































Francis Joux Boitox, Bolton-row, May Fair, London, ‘‘Improve- | 





office. ‘ 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her Mujesty’s Commissioners of Patents, 








CLass 1.—PRIME MOVERS, 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


491. W. Cuark, Chancery-lane, London, Feeding or supplying steam boilers 
with water."—A communication.—Dated 24th February, 1862. 

This invention relates to improvements in the feed apparatus of steam 
generators known as Giffard’s injector. First, in this injector the steam 
from the boiler on reaching the cylindrical part of the apparatus passes 
through orifices into the interior of a cylinder, terminated by a hollow 
converging cove, which latter is movable in the body of the apparatus by 
means of a screw. Secondly, the dimensions of the annular oritice for the 
injection of steam at the apex of the movable converging cone may be 
varied, and regulated by means of a conical rod or core placed in the 
interior of said cone, Which rod is also movable by means of another screw. 
Thirdly, on leaving the first converging cone the steam is immediately 
introduced into a second hollow fixed cone (formed by the exterior surfaces 
of the converging apparatus) communicating directly at its base with the 
feeding chamber. Thus, by changing the position of the first converging 
cone, the dimensions of the annular orifice for the flow of water injected 
into said chamber may be varied according to the position of the cone, 
Fourthly, on leaving the second cone the steam, condensed steam, and feed 
water, alter having traversed freely the conducting surfaces of the apparatus 
to a certain extent, is introduced into a long diverging cone, which conducts 
it into the interior of the generator ; this cone is placed at the apex of the 
second converging cone in the vacuum chamber. The large diverging cone, 
near this part opening into the boiler or generator, is also furnished with a 
clack vaive to prevent avy return of the water. In the improved feed 
apparatus of this invention, First, the steam from the boiler is introduced 
directly by means of a pipe into the first converging cone, which latter is 
fixed in the interior of the apparatus by bolts and flanges. Secondly, the 
dimensions of the annular orifice for the injection of the steam at the apex 
of the first fixed converging cone may be varied and regulated by the 
conical part or core of a rod placed in the interior of said cone, which rod, 
and the conical part of same, are both movable by means of a screw 
attached to the end of the rod. Thirdly, on leaving the first converging 
cone, the steam is immediately introduced into a second hollow fixed cone, 
formed by the exterior surtaces of the apparatus, which cone also converges 
and is in direct communication with the feeding chamber of which it forms 
the prolongation. But, in this case, in consequence of the first converging 
cone being fixed, it results that the dimensions of the annular orifice for 
the supply of water always remains the same. Fourthly, the dimensions of 
theannular injection orificeat theapex of thesecond converging fixed conemay 
be varied and regulated by means of a second and slightly conical enlarge- 
ment or portion of the same rod which has already passed through the first 
converging fixed cone, which rod is also movable with the first portion 
thereof by means of the screw before mentioned fixed to the end of the rod. 
The dimensions of the annular injection oritice above mentioned are 
varied for the purpose of imparting a speed to the fluids injected in relation 
to the pressure in the generator. On leaving the second tube or converging 
cone the steam, condensed steam, and feed water being injected traverse 
the vacuum chamber, and thence introduced directly into the boiler by means 
of a small thin diverging cone. The dimensions of the injection orifices 
of tis latter cone may be varied and regulated by means of a core formed 
on a prolongation of the same rod, which has already passed through the 
two other converging cones. Between the second and third cones the 
vacuum chamber exists. From this third cone the fluid traverses a 
cylindrical p pe, conducting it to the boiler, which cylindrical conduct 
pipe is furnished with a valve for preventing any retarn of water. 

5(3. J. PippinaTon, Gracechurch-street, London, * Condensing apparatus.”— 
A conmunication.— Dated 25th February, 1862. ; ; 

This invention is designed for effecting the following principal objects :— 
First, to prevent incrustation in the boiler; Secondly, to economise 
water ; Thirdly, to supply the fecd water into the boiler at a temperature 
of 6 to 70 deg. Reaumer; and, Lastly, to increase the effective power of 
high-pressure engines and to economise fuel, The inventor proposes to 
cffect these objects by the use of improved apparatus of the following 
construction: —For the sake of example he describes the said apparatus as 
applied to the boiler of a locomotive engine, in the smoke box of which he 
adapts a bent pipe; to this pipe he connects by a flange the condensing 
apparatus, Which consists of a hollow copper vessel formed circular hori- 
zontally, with a dome shaped top from which proceeds a pipe having a flange 
for connecting the said copper vessel to the befure mentioned pipe in the 
smoke box. The bottom of the said copper vessel is formed with a flange 
to which is connected another copper ve-sel formed with openings, to 
which are affixed three pipes ; one pipe leads to the tender of the engine, 
and is employed to convey cold water into the condenser, and the other two 
pipes branch right and left, and are connected to the feed pumps of the 
engine for conveying the heated water from the condenser into the boiler. 














by two pipes with the cyiinders of the locomotive. A valve box furnished 
with a valve is fixed to the bottom of the condenser, and said valve opens 
downwards, and is connected by a rod passed through the centre thereof o 
apiece of metal formed with four arms bent downwards, their lower enc 
bemy fixed to a hollow ring or float. The upper part of the valve box 
afore-aid has perforations formed therein for the admission of water from 
the tender into the condenser.—Not proceeded with. 

508. C. W. HeckertuHORN, Brixten, Motive power.”—Dated 25th February 

1862. 

This invention consists in producing motive powe 
arrangements :— The inventor makes a wheel having, say, twelve a 
square spokes, with openings running their eutire length, either at vo 
top only or at both the top and bottom. Inthe spokes are tubes a 
quantity of mercury and running on twelve roilers. When the whee yt 
motion, some of the tubes, that is to say, those on the descending side, wi 
project beyond the periphery of the wheel, and the mercury wiil have -_ 
to the outer end of the tube, while on the ascending side the tubes will > 
brought close to the centre of the wheel (the mercury at the —_ 
approaching the inner end of the tube) by means of one or two - wi 
pianes (with or without the use of a can) which carry the said tubes a 
there being but one inclined plane required where there are openingses © “ 
top and bottom of the spoke. When the inclined plane is arranged ee 
the openings—in which case an extra friction wheel will be nye = 
there is an opening only on the upper side of the spokes, the tu ? . 
attached to it a metal rod projecting on both sides, and having W oe 
attached to it which run on two inclined planes arranged on either side o 
the wheel.—Not procesded with. 

513. P. J. Guvet, Paris, “ ae sony raha ere 
locomotives and tenders, de.” — Dated 25th February, a 

The more distinctive features of this invention are the peculiar — 
ment and special fitting of elastic stuffing, w hereby tight sages acnape Pe 
joints are obtained, which at the same time allow of the pipes sli = od 
<tanding at an angle, as well as in a line with the coupling.—Not procee 
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J. H. Bessett, Blackburn, ‘ Improvements in steam ge 
steam engines to be worked by atmospheric pocssure or steam 
bined.” —Dated 26th February, 162. ; " — 
This improved mode of generating steam consists In employing — . 
supplementary boiler and furnace. An air pipe is entered into an oF nary 
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boiler without a furnace, and is passed to the back, and then brought to the 
front, or circulated in any other manner, and then passed into the supple- 
mentary boiler, at the top of which there is a pipe connected with the 
ordinary boiler for the purpose of supplying it with steam and hot air. 
Cold air is forced into the air pipe by means of a fan pa or other con- 
trivance, and water is supplied to the supplementary boiler in the usual 
manner. When heat is supplied to the suppl boiler, steam is 
generated, and the air forced through the pipe in the ordinary boiler be- 
comes heated, which hot air with the steam passes into the ordinary boiler 
and heats the pipe, and causes the continual supply of air to become heated 
as it passes onwards to the supplementary boiler, The improvements in 
engines worked by air or steam and air combined consist in the employ- 
ment of one or more cylinders provided with slide or other valves, and form- 
ing a vacuum on one side of the piston or pistons, and employing air either 
singly or combined with steam for the pressure. The crank shaft of the 
engine has cranks for working the pumps, which form the vacuum and 
supply air to the pipes which pass through the boilers. The inventor also 
employs air either singly or combined with steam in connection with a 
vacuum for working rotary engines. In the interior ofa stationary cylinder 
there is a shaft working in suitable bearings. To this shaft is fixed an 
inner wheel having upon it projections working against the interior of the 
cylinder, and acting as a piston. At both ends of the stationary cylinder 
on the outside are bands for the purpose of holding the packing and keeping 
the parts tight.—Not proceeded with. 

533. T. Apams, Deptford, * Effecting an equilibriwin of the steam pressute 
upon valves.”— Dated 27th February, 1862. 

This invention has for its object the production of an equilibrium of the 
steam fluid or gaseous pressure on the valve, by causing the steam fluid or 
gas to act with equal pre-sure on opposite sides of the valve at the same 
time, thereby obviating the loss of power caused by the unbalanced pressure 
on the valves as they are ordinarily constructed and arranged, For this 
purpose recesses, which the patentee terms “ false ports,” are formed in the 
door or front of the slide valve box, or in the valve, in such situations as to 
admit of the steam fluid or gas passing at the same time to opposite sides 
of the valve. There are also passages for the steam fluid or gas through the 
valve, so as to form communications between the ordmary ports leading 
into the cylinder, and the “‘ false ports.” By this arrangement the pressure 
on the valve, of the steam fluid or gas, as it enters or escapes from the 
cylinder through the ordinary ports, is balanced by the pressure of the same 
on the opposite part of the valve, thereby effecting a constant equilibrium 
of pressures on the valve. 

535. W. A. GiuBek, South-stree', Finsbury, London, “ Construction of Jire- 
grates for steam and other boilers suitable to all kinds of Jires.”"—A com- 
municition.— Dated 27th February, 1862 

This invention consists in constructing furnace and other grates, with 
fire-bars having conical, tubular, or other shaped recesses, or grooves formed 
in them, and arranged in a line with each other in the length and breadth 
of the furnace, and permitting the circulation of air received from without 
by suitable openings in the front, and around the grate. The space between 
the bars, which varies according to the position of the recessed or grooved 
bars, is covered with fuel around which a free circulation of air takes 
place. The bars are placed parallel to the door of the furnace, which may 

of any required length or width. The grate is formed by placing a 
number of the said fire-bars side by side, and parallel to each other. The 
recesses of the bars begin at the entrance of the furnace, the frame work and 
plate of which are perforated with holes corresponding, and in a direct line 
with the recess in the fire-bars for the admission of the air into the furnace. 

—Not proceeded with. 


Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

498. W. E. Newton, Chancery-lane, London, ‘* Joints or chairs of the perma- 

nent-way of railways.” —A communication.— Dated 24th February, 1862 

This invention consists in shunking the iron chair to the rails at their 
joint, and thus preserving the whole surface bearing of the chair and rails, 
and making an extremely solid and firm joint without the necessity of keys 
or wedges for holding the rails and chairs together. 

514. H. W. Cook, Manchester, “ Apparatus for propelling carriages and 

vehicles by means of electricity." —Dated 25th F.bru ry, 1362. 

This invention relates to a new and improved mode of and apparatus for 
propelling carriages by means of electricity. In order to effect this object 
the patentee makes use of that attractive power or force which a coil or 
helix exerts upon or induces in a bar of soft iron (placed as a core within 
its spiral) during the passage through the length of the wire of an electric 
current, and which attractive force is the force or power known in physics 
as the axial force. The iron bar being about the length of the coil, an 
attractive force is exerted or set up, and tends to bring the centre of the coil 
to a position identical with that of the centre of the bar. He proposes then, 
by suitable arrangements, to make use of this force for the production of 
motion in a continuous, rectilinear, or other direction 
$17. A. STePnEN, jun., Glasgow, “ Construction of ships ov vessels.”"—Dated 

26th February, 1862. 

This invention has for its object to prevent or diminish the injurious 
corrosion supposed to arise from galvanic action, such as that hitherto 
occurring where the constructive details of ships or vessels have consisted 
of two different metals and wood ined, and di 1 in such a way as 
to be accessible to moisture or water, and the invention consists in applying 
to such parts a protecting, impervious, or non-conducting covering, coat- 
ing, or varnish of a viscuous, resinous, bituminous, or vitreous substance, 
such as waterproof glue, or a waterproof or insoluble cement, such as 
Portland cement, or a combination of such coverings, coatings, or varnishes 
may be applied to the said parts. This improved treatment is designed for 
use in constructing ships or vessels of wood and iron combined, as, for 
example, with frames of iron and planking of wood, and with or without 
an external sheathing of copper, or other metal or alloy different from iron, 
and it is equally applicable in all cases wherein different metals are com- 
bined in such a way, and are so situated or disposed, as to be accessible to 
moisture or water. 

519. G. Rees, Goswell-road, London, “ Marine subways.”—Dated 26th Feb 

rucru, 1862. 

This invention consists in the use of a floating caisson or chamber having 
an opening above the surface of the water, within which chamber the con- 
struction of the subway is carried on. The subway is formed of a tube or 
series of iron tubes flanged internally, cylindrical being preferred. On one 
side of the chamber there is an opening corresponding to the size of the 
tube, and sliding thereon in a water-tight manner. As the tube is 
lengthened the chamber is pushed forward, and clay, stones, concrete, or 
other suitable substances, are brought into the chamber through the tube, 
and elevated and deposited on the outside thereof, so as to form a support 
and protection for the subway as it is completed.—Nut proceeded with. 

















530. J. MEDUURST, Lower Queen-street, Rotherhithe, “ Reefing and furling the | 


om courses, and other square sails of vessels.” —Laied 26th February, 
502, 

For the purposes of this invention, in arranging topsails and other square 
sails (except courses), the yard is made of iron, and hollow, and there is a 
bar or tube, by preference of iron cased with wood, in the centre of the 
hollow part, and somewhat exceeding the breadth of the head of the sail in 
length. This bar or tube is so arranged that it can revolve on centres or 
bearings at its ends. On this bar or tube the sail is laced, and when it is 
made to revolve the sail is wound around it. In order to reef the sail the 
yard is lowered, and the sail is, at the same time, wound up upon the bar 
or tube, which is caused to revolve. The apparatus is actuated in the 
following manner :—A chain from the deck passes through a sheave in the 
Mast over the yard, and then around a chain wheel fixed to and above the 
yond at the slings ; the chain then passes up and around a second sheave on 
cog mast, and then returns to the deck, so that, when the yard is lowered 

y slacking off one end of the chain, the whole weight of ‘the sail, roller, 
ed ge being pendant on the chain, wiil cause the chain wheel to revolve. 
baad wheel puts in motion two axes extending in either direction 
wane 8 the extremities of the yard; these have pinions at their ends 

ich gear with cog wheels at the ends of the roller to which the sail is 
oo As asecurity against the roller being bent or otherwi-e damaged by 
bo _ blowing in the sail, there is a broad hook, made by preference of 
i 1m, and so placed as to support the middle of the roller ; this hook 

8 counected with a purchase, so that when the sail is set, or after it has 
pow reefed, the hook may be made to take the weight of the sail. Both 

s —_ sail are arranged so that they may be hauled on or slacked off 
Sore deck, so that any desired amount of rotation may be given to 





Cass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
aia Manufacturing, Printing, Dyeing, and Dressing Fabrics, §¢. 
487. J. and R. CUNNINGHAM, Paisley, ‘* An improved ornamental fabric, and 
raary, 10a in weaving and in jacquard apparatus.”— Dated 2th Fel 
This invention relates 


to the P to an improved ornamental fabric of or similar 


aisley shawl class, and to the improvements in weaving, and in 
fecquard apparatus for weaving such and similar ornamental fabrics. The 
ai oo - fabric is of the kind having two or more running covers of 

“ row | ee pate wefts, there being, by this invention, a sort of what may 
pat ne ck Warps introduced, which back warps the weaving action is 
oe + hewgriytoy with the portions of the coloured weft ordinarily form- 
pow Le a the back of the fabric. In some cases, however, some of the 
fer th ay be allowed to form floats to be afterwards clipped or cropped off 

© purpose of lightening the fabric.—Not proceeded with. 











492. T. N. Kirkuam, West Brompton, and V, F. Exsom, Highgate, “‘ Bleach- 


ing and dyeing yara and thread when in the form of cops or otherwise 
wound.”—Duted 24th February, 1862. J Y 

For the purposes of this invention the bleaching or the dyeing liquor is 
introduced into the interior of a cop, or into a mass of yarn or thread 
wound into other forms, in such manner that the liquor is pressed from the 
interior outward through the mass; thus, supposing the yarn or 
thread is wound into the form of cops, then hollow tubes in 
the form of spindles closed at the smaller ends are introduced into 
the cops ; these tubes are perforated or formed with numerous holes or 
passages, suitable for the free passage of the bleaching or dyeing liquor or 
cleansing or washing fluid. By these means, when the liquid is forced 
through the passages in the tubes, the pressure of the liquid tends to 
separate the layers or coils of yarn or thread outwards, and by such means 
the liquid gets away in every direction, so that every part is fully acted on, 
The liquid may, after having been pressed through the tubes, in a direction 
from the interior outwards, be then drawn back by the open ends of the 
perforated tubes being put in connection with a suitable pump. When 
the yarn or thread is wound into masses of other form than that of cops, 
then suitably formed tubes are introduced into the interior of the masses, 
and the liquids are similarly introduced into the interior and caused to 
flow outwards, 

506. T. Watson and R. Dracvr, Thornton, near Bradford, “ Preparing and 
combing wool, &c.”—Dated 25th February, 1862. 

In apparatus for preparing and combing wool and other fibres, such 
fibres are operated by teeth in bars, or instruments, to which a progressive 
motion is given by the simultaneous movement of pairs of toothed wheels ; 
but it sometimes happens that, through such wheels being rigidly fixed to 
their shaft, and some obstruction either in the fibre treated or in the work- 
ing of the mechanism arising, breakage takes place. The object of this in- 
vention is to remedy this evil by connecting such wheels to their shaft, so 
that, whilst uniformity of action may be secured, a yielding may take place 
when any undue obstruction arises. For this purpose the patentees connect 
the bosses of such pair of wheels together by a bar or bars, or other suit- 
able connecting means, and apply a strap or collar to embrace the shaft, and 
they adjust the amount of adhesion thereto by set screws or other suitable 
means capable of adjustment to the pressure ordinarily desired to be 
exerted. 

515. J. Boocock and T. Davenrort, Bury, “ Preparing, spinning, and 
doubling cotton, &c."—Dated 26th February, 1862. 

The First part of this invention, which is applicable to  slubbing 
frames, intermediate frames, and roving frames, or any other machines 
of the like nature for preparing cotton or other fibrous materials to 
be spun, consists in causing the bobbins and rollers to revolve 
in a frame, which frame also revolves on its own axis, for the 
purpose of putting any requisite amount of twist into the fibrous ma- 
terial at the same time that it is being wound on the bobbins. In per- 
forming this part of the invention the inventors mount both rollers and 
bobbins in frames or suitable bearings, and cause the rollers to revolve by 
means of bevel wheels, friction rollers, or in any other convenient muner, 
such motion being communicated from the spindles on which the above 
mentioned frames are mounted. The Second part of the invention consists 
in an improved method of giving motion to the lifting rails ov equivalent 
parts of machines for preparing, spinning, and doubling, and also in an im- 
proved tapering off motion. In performing this part of the invention they 
cause the heart tappet of such machines to actuate a lever, one end of 
which is fixed to the machine in any convenient place ; to this lever is fixed 
a ratchet wheel and tappet which actuate a stad, moving in a radial slot in 
the said lever ; a catch which is fixed t» the frame causes the ratchet wheel 
to move one or more teeth every time the lever descends, and by this means 
the traverse of the guide is shortened, and the tapering off at the ends 
of the bobbins effected ; when the bobbin is full the stud has reached the 
end of the radial slot, and actuates the knocking off motion for stopping 
the machine.— Not proceeded with. 


Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, $c. 

496. R. A. Brooman, Fleet-street, London, “ Reaping and mowing machines.” 
—A communication.—Dated 2th February, 1862. 

This invention cannot be described without reference to the drawings,— 
Not procee .ed with. 

502. J. Pippineton, Gracechurch-street, London, ‘* Machine for shelling or 
husking all kinds of grain.”—A communication.— Dated 25th February, 
1862. 

This invention consists in constructing a machine for the above purpose 
in the following manner :—lIn a suitable framing the patentce adapts the 
following parts at the top and centre of the said framing. He fixes a hopper 
or fannel of sheet metal for supplying or feeding the grain into the machine, 
through a hole formed around a boss in the centre of a horizontal plate of 
metal or casting, a vertical shaft being fixed by its upper end into the boss 
of the said casting ; the said shaft is supported by its lower end in astep piece 
fixed to the bottem of the framing of the machine, and has a pulley tixed 
thereon for imparting rotary motion to the said shaft, and to the horizontal 
plate before mentioned. The under side of this said plate is furnished with 
a number of pieces of fine hard wire, set in gypsuin, so as to form a kind 
of brush, the points of the wires projecting sufficiently beyond the gypsum 
to take off the shell or husk of the grain, which is deposited on a perforated 
circular plate beneath, fixed to another plate or casting bolted to the sides 
of the framing of the machine. This last mentioned casting is formed with 
arms, from which proceed a number of concentric rings of metal, project- 
ing upwards, the upper edge of each ring being formed sharp or knife- 
edged ; at some distance below the rings aforesaid another casting, of a cup 
shape, is fixed by its side or flange to the framing of the machine, and is 
employed to receive the grain and loose shells or husks thereof. The opera- 
tions of this improved machine are as follows :—As the wire brush revolves 
it rubs the grain which is on the perforated fixed plate beneath the grain, 
and shells or husks removed thereon pass through the perforations in the 
said plate, and fall into the receiver below, and it is this revelving brush 
and perforated plate operating upon the grain which constitutes the im- 
portant feature of novelty in this invention. 

511. W. T. McCranston, King William-street, London, “ Machinery for 
reaping and mowing.”—Partly a communication.—Dated 25th February, 
1862. 

One of these objects in the construction of harvesting machines is to keep 
the cutting apparatus as nearly in line with the axle or centre of the driving 
wheel as possible, and at the same time to so unite the finger and cutter 
bar to the main frame as that they may be raised up or let down as circum- 
stances may require. By placing the cutting apparatus in line with the axle 
of the driving wheel, the machineis made to work better on uneven land, as, 
for example, land which is laid in ridge and furrow. And this part of the 
invention consists in uniting the finger bar to a bent bar at or near the 
line of the centre or axle of the driving wheel, the said bent bar being, in 
some cases, in turn hinged by rods to the stubble side of the main frame, 
so that it, as well as the finger bar, may rise and fall, or be raised up and 
held, thus raised up or let down at pleasure by the driver or conductor from 
his seat. Another part of the invention relates to the construction and 
arrangement of track clearers or apparatus for clearing a path for the wheels 
of the machine at its next traverse. It is preferred to construct a track 
clearer of such form, and to so apply it that the act of drawing it along the 
land shall cause it to rotate. For this purpose a conical track clearer is ap- 
plied, the larger part or base of which is to the rear, whilst the apex 1s 
attached to the end of the cutter bar or cutting apparatus. The surface of 
the track clearer is composed of a series of longitudinal ridges, and the axis of 
the clearer is inclined to the cutter bar to such an extent as to cause the 
clearer to rotate, and thus to bring the ridges in succession on to the ground. 
The invention cannot be fully described without reference to the drawings. 
531. J. Smiru, sen., Coven, near Wolverhampton, ** Drying wheat and other 

grain,” —Dated 26th February, 1862. 

These improvements consist in causing the air used for raising grain to be 
heated, and to be used in a heated state, by which the grain will be dried 
and improved when being raised. 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
524. J. Curr, Imperial Potteries, Lambeth, ** Glazing stone ware, red clay ware, 
porcelain, &c.”—Dated 26th February, 1862. 

This invention consists in using in lieu of the ordinary kiln with open 
fires, ovens, furnaces, or chambers for glazing goods, an oven or kiln heated 
by flames or jets of gas, thus generating heat without deposition of ash or 
dust on the goods. When such furnace is sufficiently heated, common salt 
wetals, salts, or other glazing materials or agents, may be applied directly 
amongst the goods or slabs or open saggers containing the goods in the 
ordinary manner, namely, in at the furnace mouths, or by scattering from 
orifices in the top or sides of said furnaces. 





















CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 

ments of War or for Defence, Gun Carriages, ic. 

488. J. C. Happon, Besshorough-gardens, Pimlico, London, “‘ Improvements 
in small arms, and in artillery, and in projectiles for artillery." —Dated 
24th February, 1862. 

These improvements in small arms embrace a mode or modes of manu- 
facturing the stocks of rifles with butts constructed so as to be capable of 
adjustment in respect of the bearing they may take against the shoulder, 
so that for sighting different objects, whether far or near, the position of 
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the eye or head relatively to the shoulder may remain the same, the said 
mode or modes consisting of, and including the creating or providing for, 
the adjustment by a part or parts of the butt being either jointed upon a 
hinge, or pin, or joint placed longitudinally, or fitted upon dowels or pins, 
and removable into different positions, or by means of a sliding joint or 
dovetail, or other suitable equivalent contrivance. The improvements in 
artillery consist in manufacturing the gun portions proper of field and other 
artillery by surrounding a comparatively light core or inner tube, or gun 
of great strength, such as Mushet’'s metal or steel, with a succession of 
girting pieces, or lengths or hoops, capable of being screwed into each other 
by screwed socket fittings, or of being otherwise screwed or fitted and fixed 
together, and in some cases the rearward length either holding a cascable 
or a cascable and breech end to the gun, or forming the cascable or cascable 
and breech end, the main intention of the girting pieces being to afford 
weight or resistance against recoil, whether increased strength be or be not 
afforded by the addition. Certain of the improvements in projectiles have 
especial reference to projectiles intended to centre themselves in the bore of 
the gun, as secured to the patentee by previous letters patent. One of these 
improvements consists in forming them with the swells or projections for 
receiving the twist situate at the rear of the projectile, and not at the front 
or forward portion, such swells or projections being either solid, that is to 
say, cast or formed in one with the body of the projectile, or separated 
therefrom but fitted thereto. 

493. P. G. B. Westmacorr, Neweastle-upon-Tyne, “ Constructing and apply 
ing armour plating to ships, vessels, and forts."—Dated 2th February 
186. 

For the purposes of this invention armour plates are composed of iron or 
steel, or of both iron and steel ; the metal is made into the forms of rings 
or endless bars, which are shrank one on the other until the desired dimen- 
sions and forms are obtained. The bars of which the rings are composed 
may be produced by rolling or hammering, or otherwise, and they may be 
shaped and welded into rings, or the bars or rings may be rolled endless in 
like manner to that in which type iron and other rings, cylinders, and end- 
less forms are now sometimes made, or they may be otherwise constructed, 
the mode of producing the rings or endless bars not constituting any part 
of this invention. The outer and inner surfaces of the rings which come in 
contact with each other may be plain, or they may be made undulating, so 
as, when shrunk together, to present greater resistance against being slid 
or driven apart,—Not proeeeded with. 

507. C. Minasi, Ken‘ish-town-road, London, ** Improvements in cartridge 
and ia apparatus Jor facilitating the proper aiming with tire-arms.”— 
Dated 2h February, 1862. 

With reference to the cartridges, this invention consists in so partially 
cutting, stamping, perforating, or acting upon their cases, covers, or 
wrappers that they will readily open, tear, separate, or part at a certain 
place or position, or places or positions, as required, before being placed in 
the gun. Also in manufacturing cartridges with a plug, st-pple, cork, or 
other equivalent contrivance for holding in the powder, and keeping it dry, 
and which is removed when the twisted end is broken off or removed. And 
the invention comprises the constructing the stocks or supports to or upon 
which the barrels of rifles are mounted with the butt, or a part of the butt, 
hinged or jointed to the remainder or barrel-holding portion of the stock, 
by means of a pin or bolt passing through the two parts from side to side, 
so that, by adjusting the position of the butt, the rifleman, whether firing 
at short range or at long range, or at any intermediate range, may be 
enabled, while properly sighting the object aimed at, to place his eye or 
cheek low down, or as nearly against his shoulder as may be convenient, 
—Not proceeded with. 

510. J. Wiunrwortu, Manchester, “ Preparing projectiles."—Dated 25th Feb- 
ruary, 1862. 

According to this invention projectiles are made having the required 
regularity or shape by placing the projectile in a chuck, and turning the 
fore and rear parts simultaneously, or by consecutive operations, without 
removing the projectile from the chuck in which it is held, The patentee 
employs for this purpose a machine having a holder or chuck in which the 
projectile is held in the middle, or intermediate of its length, and the ma- 
chine is arranged so that the chuck may be made to revolve, and so that the 
tools which produce the required shapes to the ends may be moved up to 
and from the fore and rear parts respectively of the projectile ; or the pro- 
jectile may be held and presented to revolving tools, In applying to pro- 
jectil s suitable lubr cating materials, a portion of the surface is coated with 

the Jubricator applied in spiral strips or ribs, that is to say, those parts ar 
coated or more thickly coated which, when the projectile is in the rifled barrel 
correspond with its grooves or recesses, by which means provision is made 

for easy loading without greatly reducing the diameter of the projecti e,, 

The projectile may be covered with paper or a thin metallic or other suita- 

ble coating to prevent the barrel from leading, and in that case the lubrica- 

tor is applied, or more thickly applied, spirally upon the covering material, 

529. W. P. Savaak, Roxham, Downham, Norfolk, “ Fire-arms.”—Dated 26th 
February, 1862. 

For the purposes of this invention the patentee applies immediately 
behind the trigger guard in the small of the butt where it is grasped in 
firing, a lever mounted on a centre kept in position by a spring, which tends 
constantly to project it out a short distance from the stock, so that the 
hand in grasping the piece in the position of firing may move the end of the 
lever inwards. Such levers have, heretofore, in some cases, been employed, 
and have been combined with instruments which embrace and hold the sear 
arm, and so prevent the discharge of the piece until by depressing the lever 
the instrument is moved and the sear arm released. Now, according to this 
invention he causes the lever to act on a stud, pin, or instrument of metal 
which stands up in front of the half bent of the tumbler in such a position 
that, were the tumbler released by the sear, it would be immediately caught 
by the said stad, pin, or instrument. When the piece is grasped for firing, 
the movement so produced in the lever withdraws the stud, pin, or instru- 
ment. The stud, pin, or instrument, in place of catching the half bent of 
the tumbler, may be made to catch in a notch disc fixed on the tumbler 
axle, either inside or outside the lock plate. Or the pin or instrament may 
be made double, so as to catch both the tumbler and a disc fixed on the 
tumbler action. He also employs (in addition to the arrangement above 
described or otherwise), in order to prevent the accidental discharge of the 
fire-arms, a plate fitting more or less accurately the loop of the trigger 
guard ; the plate is mounted on a pin or pivot at one end of the said guard, 
and it is furnished with a spring which tends constautly to keep it up so as 
to close the loop in the guard. The plate has a ridge or protection upon it, 
which, coming behind the trigger, prevents it from being pushed back so 
long as the plate is in position. Ln firing, the plate is at once displaced by 
the pressure of the finger, as it is inserted into the guard in the usual 
manner, 








CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §c. 


509. J. Wooprow, Oldham, “Hats or coverings for the head."—Dated 25th 
February, 1362. 

This invention relates to that part of hats or other coverings for the head 
called the brim, and particularly to such brims as have the under side or 
surface covered with silk or satin, or other smooth substitute for “ plush,” 
the present improvement being an extension of s2ch covering to the upper 
surface also. The silk or satin is to be stretched over the upper surface of 
the brim, and passed over the edge to the under side in one piece, whereby 
the binding of the edge of the brim is dispensed with, and the upper surface 
is prevented from becoming disordered by the wearer. In the employment of 
plain or figured satin in cne piece to cover the upper and lower parts of the 
brim, it will be evident that no binding will be required, consequently the 
stitching usually required is dispensed with, and a thinner edged brim is 
obtained. If preferred the edge may be bound either to cover the satin edge, 
or to form a connection between the upper and lower covering of satin, as 
in brims having much curl, such as the Anglesea curl, as in such it is 
preferred to put the satin on singly, and connect the upper and lower 
covering with binding. The satin is cut in one piece to form the circum- 
ference of the brim, and sufficiently wide to cover the apper and lower 
portions, the seam joining the ends being back stitched at the back part 
of the brim, and is scarcely perceptible, 

526. C. L. Knot, Tottenham-court-road, London, “ Pianofortes.”—Datet 
26th February, 1862. 

This invention consists, First, of certain improvements in the construction 
and arrangement of the mechanism of oblique and cottage pianofortes, 
whereby the action of the hammers upon the strings—which at present is 
from the front of the instrument in a backward direction—is reversed, and 
the hammers are caused to strike from the back of the instrumevt against 
the strings or scale, and whereby the body of the instrument may be 
extended in width beyond that of the key board, so asto allow of operation 
upon a greater range or extent of scale than is obtained by the instruments 
now in use. The invention consists, Secondly, of improvements in the rest 
plank, which is ordinarily composed of wood, but which it is proposed to 
form of wood, iron bars or plates, and brass, so as to constitute a compound 
rest plank, which is to be formed of wood, with a plate or bar of iron at the 
upper and lower surface thereof, the whole being covered or encased wit! 
sheet or cast brass, the iron plates or bars, about six of which would gene- 
rally be sufficient, acting as strengthering bars for the rest plank and 
metallic plate. The invention consists, Thirdly, in an improvement of the 
balance key pins, which are at present made in a circular form at their 
upper ends where the slots or grooves in the keys are worked ; but it is 
intended by this invention to make the upper ends of these key pins of an 
oval shape in their horizontal section, and to fix them on the key frame in 
such a position that their transverse diameter shall be parallel with the 
lines of the slots and keys, the slots being made narrow, so that the keys 
may rock thereon evenly and regularly, and without lateral oscillation, the 
object being that, as the slots become worn and enlarged by use, these oval 
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THE ENGINEER. 





Serr. 12, 1862, 











balance key pins may be slightly and gradually turned from their original 
position, and the transverse diameter eventually brought to bear upon the 
enlarged or worn slot. 


5283. E. Brueaup, Pembroke-road, Keasington, London, “ Pianofortes."— | 


Dated Uth February, 1862. 
This invention consists in combining with the strings of each note, at or 


near the base end of the instrument, two dampers which come in contact | : P A 
| head, the back and edge being covered in a superior manner by means of a 


with the strings at two points in their length at a distance the one from the | 


other. by which arrangement the vibration of the strings is more completely 
checked than when the strings are damped at one point only in theirlength 
by means of a single damper. The second or extra damper the patentee 
employs is arranzed in such a manner that it may be thrown out of action 
without interfering with the first or ordinary damper, when the music 
which is being performed is of such a nature that it is not desirable to 
check the vibration of the strings so instantaneously as it would be by the 
simultaneous use of two dampers acting on different parts of the strings. 


Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

495. L. Davis, Gloucester-gardens, Hyde Park, and ¥. M. Parkes, Maryle- 
bone-road, London, * Gus for lighting and heating.” —Dated 24th February, 
1-62. 

This invention consists in producing or obtaining gas from the substance 
known as petroleum or rock oil, and which bears many other names, by 
subjecting it, preferably in its crude state, that is to say, without previous 
purification, to considerable heat in a retort or like receptacle until a gas is 
obtained from it. This gas the patentees generally pass through a con- 
denser. They sometimes employ a vertical retort constructed double, so 
that the petroleum may be subjected to a high temperature at two rapidly 
succeeding intervals. The gas so produced is capable of being stored in a 
gaseous state for a greater or less time, and afterwards of being conveyed 
and distributed in a gaseous state for lighting and heating purposes in the 
saine way as the common coal gas now in use. 
51z. C. Kinosronp, Fenchurch-street, London, ‘A new composition for the 

manufacture of bread.” —Dated 25th February, 1802. 

Laan ont this invention is to form sucha composition with flour as will, 
when submitted to the usual mixture with water or wilk for the purpose of 
making dough, give rise to the escape of carbonic acid gas in sufficient 
quantity to lighten or make porous the dough, and so render yeast or 
other fermenting agent unnecessary, The patentee grinds into fine powder, 
separately, tartaric acid, bicarbonate of soda, and common salt, and he 
mixes them thoroughly together in the following proportions :—Tartaric 
acid, 254 0z.; bicarbonate of soda, 27 oz. ; common salt, 14 0z.; this he 
mixes with 1%6 Ib. of flour, taking care that the whole is thoroughly 
incorporated. The composition thus prepured is then ready for the making 
of dough. 


521. 
ornaments.” — Dated 26th February, Us62. 

This invention consists in colouring or dyeing horsehair, tresses, hats, or 
ornaments in any required colour or shade by means of vegetable or mineral 
colours, mixed up or diluted with spirits of wine, collodium, or other suit- 
able rapidly volatising menstruum, or a mixture of two or more of such 
menstrua, which, by rapidly volatising, do not allow suflicient time for the 
horsehair to erisp or distort, as would be the case if other non-rapidly 
volatising menustrua were to be made use of. —Not proceeded with. 














Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galcanic Batteries, §c. 
458. Lord A. 8. CauureniuL, Rutland Gate, Hyde Park, Loudon, ** Electric 
telegraphs.” —Dated 20th February, lob. 
In carrying out this invention the invento. employs two wires to produce 
a single sign on the indicating instrument, one to carry the outgoing, and 
the other the incoming current. These wires are caused to take different 
routes, so that the distance between the outgoing and incoming wire may 
be considerable, and the wires are uninsulated, by which he means that the 
contacts between each wire and the earth, or places where the current may 
pass from the wire to the earth, are so numerous or extensive as to render 
the wire unsuitable for telegraphing in the usual manner, where the 
return of the current takes place through the earth,—Not proceeded with, 


Crass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


876. J. 8.Joseru, Rhostyllan, near Wrecham, “ An improved retort oven, and 
the utilisation of the spare heat srom the same."— Dated 13th February, 
” 











This invention consists in constructing a large retort built up of fire brick, 
or other suitable refractory material, and surrounded by an outer structure 
of fire brick or other suitable refractory material, in such a manner that a 
space is left all round the retort, the ends of the same passing through the 
ends of the inclosing structure, and being provided with suitable doors. In 
order to support the retort tie patentee forms piers of fire brick, or other 
suitable refractory material, underneath the same. He prefers to construct 
the retort of a catenary, parabolic, or elliptic transverse sectional form, but 
he also constructs it of any other such transverse sectional form that will 
stand firmly by itself, without requiring any material support for the sides. 
This retort or oven he employs for either making coke, chareval, or for any 
other similar processes wherein combustible gases are disengaged, At or 
near the top of the retort he forms suitable openings through which the 
combustible gases formed inside the same by any of the above mentioned 
processes, pass into the surrounding space. He introduces sinall jets of 
atmospheric air both into the space between the top of the retort and the 
surface of the materials inside the same, as also into the space surrounding 
the retort, and thus causes the more or less complete combustion of the 
before mentioned combustible gases, thereby creating an intense heat, 
which, having access to nearly the whole outer surface of the retort, causes 
the process which is taking place inside the same to be effected in the most 
rapid and perfect manner. The hot products of this combustion are either 
allowed to pass away to a chimney, or, by preference, he employs the same 
for generating steam in a boiler or boilers for making illuminating gas in 
retorts, either in the before mentioned space in the oven, or enclosed in 
separate chambers, for firiag pottery in separate ovens, for heating drying 
stoves for general purposes, for calcining ores, for burning bricks, or for 
burning lime in kilns. For each of the above named processes the hot 
gases are conducted to the furnaces, kilns, ovens, or stoves through suitable 
flues, and in order to regulate the amount of heat to oe supplied to these 
places he forms acommunication between the retort oven and a chimney shaft, 
which communication can be opened or closed at pleasure, so as to allow 
more or less of the hot gases to eseape. 

380. W. Hewitt, Birmingham, * Rein holders."— Dated 13th February, 1862. 

This invention cannot be described without reference to the drawings. 


385. F. 
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FALCONER, Glasgow, “ Glasses for lamps."—Dated With February, 


This invention consists, according to one modification, in combining a 
glass globe and chimney in one piece, the lower part whereof may be made 
to resemble any of the ordinary or ornamental forms of globes, while the 
upper part is contracted in diameter and elongated to act as a chimney, 
Or the globe and chimney may be made in separate pieces, being titted 
together in any convenient way, but with the chimney portioa not reaching 
lower than the upper part of the globe, or the top of the thame,—Not pro- 
ceeded with. 

392, E. Green and J. NewMAN, Birmingham, ** Buttons for fast: ning and 
ornamenting articles of dress."”— Dated 13th February, 162. 

This invention relates, First, to the description of men buttons that are 
enerally made in such a way that no metal is visible in the finished 
utton, the body of such buttons being made, by preference, of a soft due- 

tile metal, and pierced and ring-holed or eyeletted, as may be preferred, for 
the needle to pass throngh in sewing or securing such buttons to garments, 
and these improvements in making or finishing such buttons consist in 
raising or embossing circular or other forms on the front of such buttons, so 
as to indicate where the perforations are in the metal forming the bottom of 
the button, and thereby indicating where the needle must be passed through 
in securing such buttons. Secondly, the improvements relate to a button 
having two eyelets placed or formed in the shell, so as to form a bar for the 
thread to ride on in securing such buttons, but this of itself is not new, as 
the same was secured to Edwin Green and Joel Cadbury on the 27th of May, 
1861 (No. 1325) ; but these improvements consist in the shape of the holes 
so formed, which may be either oval or semicircular, so that the two being 
laced in suitable proximity a parallel bar, or nearly so, will be formed, 
Thirdly, the improvements relate to the application of metal ornaments in 
the front of covered buttons, such ornaments being so pierced in or near the 
centre as to form a bar for the thread to ride on in securing such buttons 
and buttonsso treated the patentees purpose placing between dies, that the 
front ornament may be pressed in, and other portions of the front of the 
button raised, if desired ; or the metal portions of the bedy of the button 
may be slightly sunk in the centre, so as to form a raised rim, within which 
two oval, circular, or other shaped pierce holes may be raised or pierced out 
and treated, so that the edges may be rounded or turned down or thrown 
over, so as to prevent the metal cutting the thread in the process of sewing, 
and the rim they also propose throwing over outwardly, so as to lay 
down and protect the fabric; or this same effect may be produced by a 
separate centre portion, in which case the centre may be gilded, silvered, or 





J. Dotiuve, Paris, “Colouring or dyeing of horschair, tresses, hats, oi 


| otherwise. Fourthly, the improvements relate to the description of sewer 


| 401. W. F. 








through buttons having a concentric, eyeletted, or ringed hole in the metal 
portion or body of such buttons, which buttons they purpose finishing by 
suitable dies and pressure, so as toshow on the back or front, or both back 
and front of the finished button, a raised ring, which will assist in indicating 
where the needle must be passed through in the process of sewing on, and 
is but a further application of the improvements named under the second 





deflected rim formed in the metal shell or back. 

397. A. J. Dopson, “ Clapham, “‘ An improved composition for coating, 
covering, or protecting ships’ bottoms, applicable also for coating or cover- 
ing railway sleepers, telegraphic wires, and other surfaces, and likewise as 
a cement, and as a substitute for metal for certain constructive pur- 
poses." — Dated 13th February, 1862. 

This invention consists in the manufacture of a composition suitable for 
the foregoing purposes, by combining pulverised slate with vegetable or 
mineral pitch. Instead of using the slate pulverised the inventor some- 
times takes it in an otherwise considerably reduced or divided condition.— 
Not proceeded with. 

403. W. CLark, Chancery-lane, London, ** Mounting and firing the handles 
or knobs of doors, furniture, &e."—A comimunication.—Dated 14th 
February, 1862. 

This invention relates to improvements in knobs or handles for doors, 
furviture, drawers, hand rails, or other purposes, formed of glass, crystal, or 
other fusible silicious material. These knobs or handles are generally 
formed of three parts—first, the knob of fusible silicious material ; secondly, 
the mounting or part on which the knob is adjusted ; and, thirdly, the 
spindle forming the base of the handle. As at present constructed the 
extremity of the spindle is only let in to the depth of the mounting, where 
it is held by a pin passing through the latter. This invention consists in 
securing the spindle in a recess formed in the interior of such knob, the 
pin for fastening the knob being carried by the mounting, which affords 
greater strength and prevents the mounting becoming loose. —Not proceeded 
with, 

399. T. D. MCFARLANE, Glasgow, “ Sewing machines.”—Dated 1!th February, 


sO”. 

This invention cannot be described without reference to the drawings. 

HiT and A. COVENTRY, Salford, “‘ Lathes for turning and cutting 
screws.” -— Dated 14th February, 1862. 

This invention consists in employing for the purpose of cutting 
screws three or more dies or cutters, but the inventors prefer to use 
three arranged round the article to be cut ata distance of 120 deg. apart ; 
these dies are cut in a similar manner to those for ordinary screw cutting 
with stocks and dies, and are carried by a stand which is fixed to the slide 
carriage of the ordinary screw cutting lathe, arranged so that the slide 
carriage can be quickly detached from the screw giving motion to it, and 
traversed on the bed indepen tently of the screw. —Not proceeded with. 

103. T. RENISON, Glasgow, ‘* Waterclosets.”— Dated 15th February, 1862. 

This invention cannot be described without reference to the drawings. 
404. J. H. Jounson, Lincoln's-inn-jfields, London, “ Electro magnetic time- 

keepers.” —A communication.— Dated 15th February, 1862. 

This invention relates to a peculiar construction and arrangement of what 
the inventor terms “‘ a galvanic chronometer, with centrifugal regulator,” 
and consists, First, of a peculiar construction and arrangement of electro 
magnetic machine for actuating the works of the chronometer, and of which 
it forms apart; and, Secondly, of a peculiar construction and arrangement 
of centrifugal regulator for controlling the speed of the electro magnetic 
machine, and so regulating the movements of the chronometer.—Not pro- 
ceeded with. 

405. W. Avery, Birmingham, “ Machinery for the manufacture of screws, 
&e."— Dated 15th uary, 1862. 

This invention cannot be described without reference to the drawings. 
107. J. WALL aad 'T. Dopp, Liverpool, ‘* Apparatus for regulating the flows 

ov possaye of fluids.” — Dated 15th February, 1862. 

Under that part of the title of this invention where the inventors mention 
“construction of apparatus,” they refer to a new device of an equilibrium 
three-way tap or apparatus, so planned that, by movement of the spindle, a 
supply of fluid is permitted to flow through in one direction, and on move- 
ment the contrary way the supply is closed, and the same fluid returned 
through the same tap or apparatus, and finally passed off or discharged by 
a third way. This tap or apparatus (which is suitable for use in many posi- 
tions, and for other purposes than flushing water-closets) has a rigid spindle 
on whieh is a button or other valve fitted to close against suitable seatings. 
—Not proceeded with. 

412. R. Buntina, Shegield, “Improvements in the manufacture of bolsters 
and scales, and in machinery employed Uerein.”—Dated lith February, 
1862. 

This invention consists in cutting ornamental bolsters and scales of various 
designs in horn, bone, ivory, wood, pearl, tortoise-shell, gutta-percha, 
india-rubber, and all other materials adapted to the making of hafts or 
handles for cutlery, and especially for spring cutlery, table knives, bowie 
knives, and lock knives. The machinery consists of a table or bed, upon 
whichare fixed bearings for supporting a shaft carrying fast and loose pulleys ; 
a circular saw is keyed on the shaft for the purpose of cutting up the material ; 
also a wheel or roller having the pattern cut on the face thereof which it is 
desired to produce on the bolster or scale. The pattern roller is made to 
revolve, and the bolster or scale being held in a rest against it, has the pat- 
tern cut thereon, 

414, R. Bent, Dublin, “ Treating fabrics or articles compose! of animal and 
vegetable substances for the purpose of separating one class from another.” 
— Dated 15th February, 1862. 

This invention consists in subjecting fabrics or articles composed of 
animal and vegetable substances to the action of muriate or hypochlorate of 
manganese, by preference such as is ordinarily obtained as a residuum in 
the manufacture of bleaching powder and other manufactures, or to the 
action of hydrochloric acid or waste muriatic acid from various manu- 
factures, and afverwards to the action of urine or chloride of sodium, and to 
the process of washing in rain water or in water containing an alkali, by 
which means the vezetable substances are dissolved and washed away, and 
the animal substances are separated and retained for use.—Not proceeded 
with. 

417. J. Ressetn, Camberiell, “ Raising sunken, submerged, or stranded 
vessels.” —Dated Lath February, 1562 

The patentee claims the introduction into the interior and between the 
beams of the vessel, floats, pontoons, caissons, air barrels, or such like 
apparatus, and also bag» or floats of a flexible nature, as described, and the 
introduction of air into the inside of these floats, pontoons, caissons, air 
barrels, or any such like apparatus, or bags of flexible material, thereby 
displacing the water out of the hold and between decksof the ships operatcd 
upon. 

423. E. T. Hveurs, Chancery-lane, Lowdlon, ‘Collecting the gases given off 
Jrom Furnaces.” — A communication.— Duted lith February, 1862. 

This invention is carried out in the following manner :—At the top of the 
furnace, and surrounding its opening, there is a metal casing, having aper- 
tures for allowing the furnace to be fed, and also formed at the top so as to 
support the gas pipe or chimney, the bottom of which 1s at such a distance 
from the top of the furnace as to offer no obstruction to the feeding of the 
material, At the edge of the opening of the furnace, and at the bottom of 
the chiumey, there are conical rings, Which support a cap or cover when the 
space is required to be closed. The said cap or cover is provided with a 
balance weight, so that it can be raised and lowered with facility. When 
raised the furnace can be fed, but when lowered the space is effectually 
closed by the cover which collects the gases and allows them to escape only 
through the gas pipe or chimney or other legitimate channel. At the top 
of the gas pipe there is a safety valve which opens when there is excess 
of pressure, but which is much higher than when the operatives are 
engaged. 
4ls. F. W. Gerisu, City-road, Loudon, “ Pumps.”"—Dated lith February, 

1sv2. 

For the purposes of this invention, in order to obtain a reciprocating 
right line motion to the pump rod, a fix: d toothed wheel is employed, and 
the shaft which gives motion to the pump rod passes through and rotates 
within the centre of the fixed cog wheel. On this shaft isa crank pin of 
which is mounted a pinion, the teeth of which year into the teeth of the 
tixed cog wheel. To the pinion the end of the pump rod is attached ata 
distance from its centre corresponding with the radius of the crank ; hence, 
by the rotation of the shaft, the crank will carry the pinion round with it, 
and as the teeth of the pinion at all times gear with the teeth of the fixed 
wheel, the pinion is caused to rotate on the crank pin, so that, supposing 
the pump barrel to be vertical, the pump rod will at all times be vertical, 
and will, when at its highest point, cross the centre of the fixed wheel, 
which, by preference, is formed with internal teeth. The barrel of a pump 
may, When desired, be in a horizontal or other position. —Not proceeded with. 
422. J.J. VAN psn Bera, // gue, Netherlands, ** A new Jslre-lighter.”'"—Dated 
17th February, 1862. 

This invention consists in manufacturinga firelight composed of chips of 
cork and resin. The chips bound in bundles of a convenient size are dipped in 
the melted resin, with the addition of ten per cent. of oil of resin brought 
up to a temperature of from 90 to 110 deg. After an ebullition of from two 
to three minutes, the bundles are sufficiently steeped to be taken out of the 
cooled resin, and delivered to the trade.—.Vot procee led with. 

426. HE. Quant and G. H. Fisk, Manchester, and W. Dawes, Bolton} 
** Securing the ends of steel or other materials used in crinolines.”"—Dated 
18th February, 1862 . 

For the purposes of this invention the inventors use a skeleton metal 
receiver, into which the ends of the steel or other material are inserted, and 
they are held or retained in this receiver by being pressed against a 
chequered or roughened surface or surfaces formed in the receiver, similar 
to the surface of an ordinary culinary grater, the necessary pressure being 
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obtained in some cases by means of a curved flat spring of a similar length 
and breadth to the inside of the receiver, and which is inserted (upon the 
s‘ee]) through or under collars or clips left or formed upon the ends of the 
receiver.— Not proceeded with. 


429. C. D. Secorriy, Paris, ‘‘ Apparatus for the purpose of viewing photo- 
graphs on cards.”— Dated 15th February, 1862. 

This invention consists in the construction of an apparatus of a rectan- 
gular form, three sides of which are closed, the fourth being partly open 
for the admission of light on to the card placed at the back, the cation side 
opposite having a magnifying glass which allows of a good view of all the 
details of the photographic card. For viewing proofs that are placed in 
albums the inventor makes the apparatus without a back, so that all that 
is required to be done is to place the apparatus over the proofs to see t 
distinctly. The sides of these instruments are formed with stiff or flexible 
materials, and of a bellows form, that is to say, with parts folding on them. 
selves. To these small apparatus he has given the name of microphore,— 
Not proceeded with, 


430. J. Lees, Salterhebble, near Haliax, “ Trap for catching rats, mice, birds 
d&c."—Dated 18th February, 1862. . 
This invention consists of a box or case formed with open ends and top, 
or in other words, a box formed with a solid bottom and sides lined with sheet 
metal ; the top(if the trap be for catching small animals such as rats, mice 
birds, and the like) may be formed of wire or wire and sheet glass; one end 
also may be of strong glass ; at the other end is a door or flap hinged to the 
upper part of the trap, the said door or flap having a spring bolt affixed to 
the outside thereof, so as to project beyond the bottom edge of the said 
door or flap, the point of the said bolt taking into a hole in the bottom of the 
box or case. Within the said box or case, and at a short distance from the 
glass end thereof, a wire frame covered or laced with twine is suspended 
from the top of the trap ; the top of the said wire frame has a hook affixed 
thereto, which projects above the top of the trap, the said hook being 
employed to keep the door of the trap up, when set for use, by means of a 
spring rod fixed to the said door, the other end of the said rod being 
lightly adjusted and held by the aforesaid hook.—Not proceeded with. 


431. W. Cuark, Chancery-lane, London, “ Gas apparatus used for lighting 
cigars, &c.”—A communication.—Dated 18th February, 1862. 

This invention consists of a hollow metal tube fixed to a handle by means 
of asocket. The lower end of the first tube carries a tube of smaller 
diameter, serving for the filtration, and for the burner of the gas. The 
upper end of the hollow metal tube has a screw thread for the purpose 
of fixing a metal stopper therein, which is slightly fitted so as to 
allow of a small jet of gas escaping between the tube and the stopper, This 
stopper has an opening at its centre carrying a rod, having a valve at its 
lower part, and a hook at the upper part. This valve is formed of several 
round balls forming a weight. which opens and closes hermetically the 
opening in the stopper. The hook at the upper part of the rod is attached 
toa cord of less length than that of an indi:-rubber tube which encloses the 
whole and serves to conduct the gas.—Not proceeded with. 

435. C.T. Marzetti and J. Watson, Minories, London, “ Raising, cover- 
ing, aud otherwise moving or disposing casks, dc.” —Dated 19th February, 
1862. 

This invention consists in employing a tangent wheel and screw, or worm 
and worm wheel movement, in combination with a winding barrel or shaft, 
upon which is wound a chain or rope, to the one end of which the cask or 
other body, or the object to be raised, is attached by a sling and hook or 
other means. By employing a pair of blocks and fall, much head room is 
lost, and several men required for raising and adjusting, more especially in 
the raising and stowing of casks and other such vessels upon the top stil- 
lions or scantlings ina vault or store house, or in the hold or the under 
side of the decks of a ship, and in such like situations. But by the employ- 
ment of the apparatus constructed according to this invention, considerable 
economy both of labour and space is effected. 

439. F. Barnett, Oxford-street, London, ‘* Lamp or lantern for street lighting 
and other purposes.” — Dated 19th February, 1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with. 

440, W. B. Anas, Holly Mount, Hampstead, “ Improvements in springs and 
their arrangement for moving and stationary purposes.”"—Dated 19th 
February, 862. 

This invention cannot be described without reference to the drawings. 
443. W. Hinton, Greville-street, Holborn, London, ‘‘ Barometers.”—Dated 

19th February, 1862. 

In carrying out this invention the patentee makes the dials or indicators 
of any description of barometer, but especially of wheel barometers, either 
of glass ground, or glass having paper, linen, calico, silk, or other similar 
substance attached thereto, with the various indications marked, printed, 
or transferred thereon ; thus the dials would have a semi-transparent appear- 
ance, and when placed in suitably c: nstructed framings facing the sea could 
be observed from a distance. At night a light or illuminator is to be placed 
behind the said dials, which being semi-transparent will allow of their = 
raised to higher situations than usual, and thus permit of the various indi- 
cations being seen with facility and accuracy even from a great distance. 
415, J. Parerson, Middle Temple, London, “ Reburning animal charcoal.”— 

A communication.—Dated 19th February, 1862. 

For this purpose, the retorts, which are of a cylindrical form, may 
either revolve continuously in one direction, or partly in one direc- 
tion and then in the other, and instead of being placed with their axes 
in a horizontal direction, they are inclined, and they receive the charcoal to 
be reburned at their higher ends through suitable channels, and then by the 
revolution of such retorts the contained matter will progressively traverse to 
the lower ends thereof, where there are vanes or cups, or other suitable 
means adapted to take up such matter and discharge it into a receiver pro- 
jecting inwards from such lower ends, and having a communication with 
the cooling apparatus. Series of such retorts are also arranged to work 
together, each being caused to revolve, and being inclined from the feeding 
to the delivery end, as stated, with the delivery end of the first discharging 
by a suitable way into the feeding end of the next, and so on with the suc- 
ceeding retorts of the series. ‘The feed and discharge pipes are connected to 
the respective ends of the retorts in manner to admit of the retorts revolving. 
The charcoal from each retort, or from the last of a series of them, is con- 
ducted into suitable coolers before exposure to the atmosphere, and a jet 
or jets of water are employed to operate upon the external surfaces of the 
cooling chumbers, or the passage or passages to them, to facilitate the cooling 
process, The lifting means at the ends of the retorts may be separate and 
operated by mechanical means. The patentee arranges the retorts when in 
connected series, so that the last of the series is that to receive the most heat, 
and the next less and so on to the first which receives the least. The gas or 
vapour generated during the process is allowed to flow back and escape by 
the feed pipe, so as to avoid remixture with the manufactured or reburned 
charcoal. 


446. J. Grecory, Wellington, Somerset, ‘ Candlesticks.” —Dated 19th Feb- 











ruary, 1862. : 

For the purposes of this invention, in order to hold candles of different 
sizes at different times securely in the nozzle and socket ofa candlestick, 
and yet not interfere with the candle being raised therein, a grip or holder 
is applied within a suitable chamber or recess in the upper part of the nozzle 
of the candlestick. It is preferred that this grip should be formed in two 
parts or lever jaws, with a space between them suitable to receive the 
smallest size of candle when the lever jaws are closed. These lever jaws are 
capable of being separated more and more, according as it is required that a 
larger candle shall be held between them. The lever jaws are pressed towards 
each other by a spring or springs, so that a candle when held between is 
pressed on both sides by the two lever jaws. Each of the two jaws turns on 
its own centre oraxis. One end of one of the jaws passes out to the exterior 
of the nozzle of the candlestick, so as toadmit of its being moved a distance 
by the finger when the two jaws are to be separated to admit of a candle 
being introduced between them into the socket, and the lever jaws are so 
combined that, by pressing the part of the one which protrudes, the other is 
also moved away, so as to enlarge the space or opening between the two 
jaws.—Not proceeded with. 
455. J. Parerson, Middle Temple, London, ‘Improvements in the use of 

animal charcoal.”"—A communication.— Dated 20th February, 1862. 

Animal charcoal is composed of particles of very different sizes, and 
according to the method generally adopted in applying the same as & filter- 
ing medium for sugar, and various other matters, such particles become 
very unequally distributed, and imperfect filtration as a consequence 
ensues, The object of part of these improvements is to remedy this evil, 
by the application of means by which more effectually to insure equal dis- 
tribution of the different sized particles of the charcoal in the filtering 
For this purpose the charcoal is fed on to revolving discs wi 
projecting surfaces, adapted in their rotation to throw off and distribute 
such matter equally in the filtering vessels, A fan or other suitable blow- 
ing or exhausting means is also employed to blow or draw away the finer 
particles or dust as it leaves the distributing means. 


vessels. 





Armour Pratrs.—The experimental firing at the armour plates on 
the side of the Alfred target ship at Portsmouth took place yester- 
day. ‘’he plates comprised one rolled 5}-in., from the Atlas Iron 
and Steel Works, Sheffield; two of 5}-in. hammered, made from 
scrap iron, one annealed, and the other unannealed, and two other 
plates made from Shropshire puddle iron, also hammered, of the 
same thickness of au ond one also unannealed, and the other 
annealed, all four forged in the smithery of Portsmouth - yard. 


Three other plates on the Alfred’s side are from Deptford Dockyard, 
44-in. hammered. 
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Tue Horsratt Gux.—A number of the shipwrights and mechanics | 
from Chatham Dockyard have been employed for the past fortnight, 
under the direction of one of the officials from the Master Ship- 
wright’s Department, in the erection of the iron-plated target, 
representing a portion of the broadside of the Warrior, on the sands 
at Shoeburyness, to be used in the forthcoming experiments with 
the monster Horsfall gun, manufactured by the Mersey Company. 
The target is expected to be completed during the present week, 
when the experiments with the gun will be at once carried out 
under the direction of General J. St. George, C.B., and the members of 
the Ordnance Select Committee. The weight of the gun, exclusive 
of the carriage, Xc., is, as nearly as possible, 22 tons, the ordinary 
charge of powder used is 60 lb., and the weight of the shot, which is 
a 13-in. solid one, 282 Ib. 

Wootwicn Arsenat.—The great reduction which has commenced 
in the establishment will amount to a total of 6,000 persons. ‘The 
discharges are ordered to be carried out at the rate of 15” hands per 
week, from each department, and will be continued until the esta- 
blishment is reduced to about 4,000 men. At the close of the financial 
year the gun factories, laboratory, and carriage departments were | 
employing upwards of 3,000 hands each, and the grand total of the | 
establishment was at that time about 13,000. The large amount of 
stores now on hand continues to increase, and the mechanics, who | 
are mostly enployed at piecework, have worked themselves down to | 
one week in three, and are gradually leaving on their own accord. | 

} 








About 500 men and boys were dismissed last week, anda similar 
number have received notice of dismissal for the present week. | 
This includes the weekly discharge from the whole ofthe depart- | 
ment. | 
Evi, Buriat Practices.—English burial practices are not always | 
consistent with sanitary requirements: the length of time dead | 
bodies are retained, and the mode of carrying a coffin to burial, 
frequently produce disease in the living. Medical men and clergy- | 
men can, in their own experiences, point out many cases of injury 
to the living by retention of the dead, especially where death 
has arisen from some contagious or infectious disease. Carrying 
the coffin on the shoulders of men, and covering coffin and men by 
the pall, are so objectionable and injurious in some cases—as we, 
years ago, and since, have urged—that the practice ought to be pre- 
ventable by law. Clergymen who have much burial-service ex- 
perience know that bodies are frequently in such a state as to taint 
the church, and to render it most disagreeable to stand sufficiently 
near to perform the burial service. Will our Local Boards of Health 
ever ask for power to compel the removal of dead bodies from the 
midst of the living before injurious decomposition has sct in? The 
time has now come when such a step might be taken.— Builder. 
Tue CLEVELAND InonstoNe.—In 1841 “the trade prospects of 
Cleveland were of the most cheering description ;” but in 1843, the 
discovery of the “ black-band” ironstone on the east coast of Scot- 
land threatened to entirely supersede the Cleveland iron ore, which 
in that year was only used by five furnaces in the Neweastle aud 
Durham district, namely, in two belonging to the Tyne Iron Com- 
pany, at Leamington; in one at Wylam (Messrs. ‘Thompson 
Brothers); and in two at the Birtley Ironworks. In the same 
year Messrs. Losh, Wilson, and Bell, made some experiments with 
the Cleveland ore, having built an additional furnace at Walker to 
test its qualities, but it does not appear that even then the result was 
very flattering. The Cleveland ore had then been abandoned by all 
the other makers in the north, and the mining operations in Cleve- 
land were soon afterwards brought to a stand. Perhaps this was not | 
altogether owing to the ore having been pronounced against, 
but in some measure to a general depression of the iron 
trade, in which all parties concerned suffered, the Scotch 
iron falling to 35s. per ton. In the latter part of 1844, 
however, trade revived somewhat, and in 1845 a great and unex- 
pected rise in the pig iron market took place, £6 per ton being the 
quotation for pig iron in that year! ‘This agreeable turn of events 
was owing to the development of our railway system; and in 1846 
Messrs. Boleckow and Vaughan entered into the iron trade of Cleve- 
land, beginning a now unexampled career, as mere purchasers of 
iron ore of Mrs. Clark, of Whitby. The district has “ never looked 
behind” since; for along with the firm just named taking to this 
ore, old customers returned, and its course has been one continued 
success. In 1850 Messrs. Bolekow and Vaughan opened the Eston 
mines, and in a few months were raising from 1,000 to 2,000 tons 
of ore per diem! Lord Zetland, one of the landowners of this 
district, takes £10,000 a-year, and the entire fixed rents of the 
neighbourhood are something like £40,000 per annum for land, | 
which, a few years ago, was not worth a fraction. The following | 
anecdote regarding Messrs. Boleckow and Vaughan’s early career is | 
of considerable interest :—T hat now eminent firm began by building | 
blast furnaces at Whitton Park, expecting to obtain ironstone in that 
neighbourhood. Being disappointed in that, they turned to Whitby | 
and brought the ore round by sea, while at that very time the seam 
i | 
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of ironstone was cropping out into day within three miles of their 
works at Middlesbro’. The contrast between this bed of ironstone 
and the Welsh bed is something marvellous; here it varies from 
9ft. to 17ft. in thickness. In Wales they have a band of shale 6ft. 
thick, in which there is an aggregate thickness of 18in. of iroustone: 
so that they have to work 4}ft. of rubbish to obtain 1 4ft. of iron- 
stone !—Special correspondence of the Newcastle Chronicle. 

Port CLakence.—Port Clarence stands on the north of the Tees, 
and close to the mouth of that river. Messrs. Bell Brothers, of New- 
castle-on-Tyne, Washington, and Middlesbro’, have here an exten- 
sive series of works, the operations of which have called into 
existence in their immediate neighbourhood quite a hamlet. These 
works consist of six blast furnaces, making in all eleven which are 
worked by this firm and their partners, namely, six at Port Clarence, 
one at Wylam, two at Washington, and two at the Felling (Beil 
Srothers, Pattinson, and Co.) It may be taken that these furnaces 
produce on the average 200 tons each per week; and they are 
unquestionably one of the most extensive, as they are one of the 
leading ironmaking firms in the north. Messrs. Bell Brothers (that 
is to say, the firm who own the works at Port Clarence) have also ex- 
tensive iron mines in the neighbourhood of Middlesbro’, which were 
opened out in 1853. When these mines were commenced they 
produced 700 tons of ore per week ; now they produce nearly 5,0 v0 
per week! I do not propose here to give a description of the iron 
mines, but to reserve an account of the Eston mines (which are the 
largest in the neighbourhood) for a third article; but it may be of 
Interest to say something with regard to Messrs. Bell Brothers’ 
mines at Normanby and Skelton :—'lhese adjoin the Eston royalties 
on the east, and are leased of the Rev. W. W. Jackson, of Nor- 
manby Hall. The general characteristic and geological features of 
these hills are similar in every respect, with the exception that in 
the Normanby and Skelton mines the seam of iron ore is only from 
8hft. to 9ft. thick. It is said to be, however, more conveulent to 
work than the Eston mines, dipping only 2}in. per yard as it recedes 
into the hills. — On the north side of the Normanby mine the ore is 
brought to daylight by means of a powerful horizontal engine. The 
mine is worked by pillars and boards, and the broken is worked with 
Very little loss. By means of an under-level drift( which is 100{t. below 
that out of which the coal is drawn), the accumulation of water is 
effectually got rid of. The greatest dilliculty ip the ventilation is 
to get rid of the gunpowder smoke which is generated in large 
quantities, as the whole of the ore is obtained by blasting. At 
present an additional underground engine is used im drawing ore to 
a West adit, which is not yet in communication with the north 
side of the mine ; and when 4ll these mines come to be thoroughly 
Won, and opened, they are expected to produce 1,000 tons per day — 
Messrs. Bell Brothers’ mines at Skelton have only been commenced 
recently. They are situate about one mile and a half §.E. of | 
Guisbro’. So far as the works have been developed, the seain is 
regarded as excellent, being 9}{t. in thickness, lying very level, and | 
free from faults. These mines are worked by means of a shaft, 13ft. 
in diameter and 20 fathoms in depth. ‘The Skelton mines are 
expected to prove one of the most valuable workings in the Cleveland | 
a. The whole of the ore is sent to Middlesbro’ by means of 
Cent Railway.—Special correspondence of the Newcastle 





























THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Yesrerpay in Birwincuam anp WepNespay 1x WoLvernamrTon— 
Increasep Demanp ror Tron—-ORvER FROM THE FepERAL STATES: 
Not very Gladly Received: Reasons Why: Good Price Anticipated— 
Oxvers From orner Quarrers: Refused at Advanced Prices— 
Stackness or THE Bar AND Hoor Trape—Dirricutry or Merer- 
ing THE Bar anp Sueert Demanp—'T'rave Prosrerovs 1x Norru 
Strarroxpsuike—l1e Leon Tra vices at a Minimum: Higher 
Rates Anticipated—Exreaonvinaky Bankxrurtrcey—Deatu OF AN 
Ixonmasten: His Character—Vicorous Stare or Coat, Iron, AND 
Limestone Trapes—-GeneraL MANvracturine ‘TRrApes: Jmprove- 
ment almost Universal—Lanxcasuine Distress: Meeting in Bir- 
mingham—EpucationaL: Conference at Dudley—Suicur Rawway 
ACCIDENT. 

Yesterpay (Thursday), on “Change in Birmingham, and on the 

day before in Wolverhampton, there was a good feeling pervading 

most of the members of the iron and other leading trades of the 
district Who were present. This may be traced to the continuance 
of the demand for the description of iron which has recently been 
so largely in request. Not only has that demand been kept up, but 
inquiries are also afloat for larger quantities than are at all usual at 
this period of the year. From the Federal States of North America 
we have an inquiry, for instance, for as many as five thousand tous 
of plates. They are to be used in the construction of gunboats, 
whether to be employed against the Confederates, or for purposes 
which circu nstances have not yet developed, remains to be seen. 
Certain it is that such an order is now afloat in this district, and that 

















it is intended that it should be executed here. There are, how- | 

i | Relative to education in this district, a meeting of the South 
| Staffordshire Educational Association was held at Dudley, on Tues- 
| day evening, the meeting being under the presidency of Lord 


ever, reasons why it should not be received very gladly. In the 
first place, the houses, as we have for some time past remarked, who 
are accustomed to produce plates have a goodly number of orders on 
hand for their plate mills, which will not be so difficult of execution, 
and probably accompanied with more profit. At the same time there 
is no reason to conclude but that a good price may be obtained for 
the iron for which the Washington Government are, through their 
agents, now inviting us to tender. Cash will be forthcoming so 
soon as the bill of lading is delivered on the other side, and from 
the small number of makers who will be able to compete for the 
iron, no difficulty need be experienced in securing a remunerative 
price from our would-be customers. It is doubtful whether there 
are many firms in South Staffordshire who could, if they were not 
busily employed upon sheets of less weighty dimensions, undertake 
the manufacture of the iron now demanded. The plates are to be from 
9ft. to 18ft. in length, 2ft. in breadth, and lin. thick. It will be seen 
that such plates will not be easy to shear, and that their manufacture 
cannot be conducted with great economy. Doubiless, however, certain 
makers will quote for them, and if the order is split up between all 
who are able, and also willing, to execute, the iron may be obtained 
within a tolerably moderate period. From other directions, also, 
orders, as we have intimated, continue to arrive, and buyers who 
must have iron in the shape of either plates or sheets are compelled 
to consent to pay prices which, some time ago, they would not have 
asked by at least ds. a ton, At this advance upon the rates which 
were current six months ago, orders have been refused in the past 
week, Such a result would not accompany an inquiry for either 
bars or hoops. For both these descriptions the demand is still very 
slack, and nothing of any moment is consequently being done at 
the works. That the machinery of one eutire bar mill, and also of 
a hoop mill, should be at a total stand in a few of the leading works 
of the district is not now considered to be a remarkable fact. Still, 
such is the demand for sheets and plates that the producers cannot, 
even with the full employment of nearly all their machinery, meet 
the necessities of their customers within the time prescribed by them 
for the execution of the orders. 

Of North Staffordshire we are happy to remark that there is 
scarcely a firm in that district whose books are not well filled with 
orders for plates and bars at prices which are remunerative, and in 
some instances even above those of certain of the houses in South 
Staffordshire. So full are the order books in some of the establish- 
ments, that they are closed until after quarter day, no proposition for 
tenders being now attended to. 

The makers of pig iron are still talking of prices having reached 
their minimum, and suggest that if buyers do not avail themselves 
of the present opportunity they will have to give higher rates. And, 
certainly, if we have many more five thousand ton inquiries, there 
will be a disposition to conclude that prices for all descriptions of 
pig iron will, to say the least, remain firm for some time to come. 
Although when spread over half a dozen houses, the 6,500 tons 
which will be required to produce the five thousand tons of plate 
for the Federal Government, may not be considered a very large 
quantity, still such an increase to the ordinary consumption of the 
district, when confined, as it doubtless will be, to a comparatively 
short period, will produce a favourable effect upon the pig market, so 
far as the interest of the producers of that description of iron is 
concerned. wy 

It has been announced that a dividend of twopence in the pound 
(which will probably be final) is about to be declared on the estate 
of Messrs. G. and A. Hickman, ironmasters of Bilston, whose bank- 
ruptcy took place about two years ago. The proofs against the 
estate have amounted to nearly £94,000, to meet which there has 
been received £5,553; from this there were various payme 
peremptory to be paid in full, the result of which was to leave £7 
only for division amongst the creditors. Correctly is it remarked 
that “this is one of the worst cases of bankruptcy which has occurred 
in this district.” 

We have to record the death and burial of an old well-known 
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revived, but is still below the average. The gun-makers are 
flushed with orders; and in the birding branch there is more 
activity. In the tin-plate trade the Wolverhampton manufacturers 
are, as a rule, tolerably well off for this season of the year. Govern- 
ment are among the customers who are now demanding; and there 
is a tolerably good inquiry both on account of the home and the ex- 
port trade. In this branch of trade full time is maintained both 
here and at Birmingham. We cannot speak favourably of the state 
of the japan and papier maché trades, neither in these branches as 
yet does there seem much prospect of improvement. The more im- 
portant trades of this district seem, generally speaking, to be attain- 
ing increased briskness, that is, if the comparatively small proportion 
of the population out of employ, and the increased time kept at the 
manufactories, be accepted as evidence. The staple trade of Willen- 
hall seems to be in an improved condition, and in the neighbour- 
hood of Wednesbury business is more active, orders for railway 
fittings having increased during the last fortnight. Walsall and 
West Bromwich seem much in the same condition as they were 
a week since, the hollow-ware trade being as usual pretty steady. 
In Stourbridge and vicinity trade is quiet, that in glass being rather 
unsatisfactory. ‘lhe chain-making business is reported slack. 

A meeting relative to the Lancashire distress was held in Bir- 
mingham, ou Tuesday night. The meeting had been convened by 
the mayor in consequence of the report of a deputation lately sent 
from Birmingham to inquire into the distress of the cotton districts. 
The object of the meeting was to promote “a vigorous effort to 
raise a fund for the purpose of assisting the poor and needy ” in the 
distressed districts. Several practical and earnest praone. were 
made by the leading men of the district, and a resolution passed 
expressive of the duty of Birmingham to contribute largely to the 
relief of the distressed operatives. At the conclusion, a committee 
of clergy and gentry was nominated to carry this resolution into 
practical effect. 











Lyttelton, The object of the conference was to discuss various 
matters connected with the development of adult education in the 
district. 

Papers were read and discussions afterwards took place upon the 
various phases of this subject. ‘The conference was not of a pro- 
longed character, it being merely preliminary to the forthcoming 
annual conference of this body. 

As the 9 20 train from Wolverhempton approached the Dudley 
Port railway station, on the Stour Valley line, on Monday morning, 
it came into collision with a goods or coal truck which was standing 
at the junction of a siding, smashing it to pieces. The passengers 
were much shaken ; but fortunately no one was injured, 






NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(from our own Correspondent.) 

Srate or Trave: Manchester: Sheffield — Tue Nortnern Iron 
‘rape. Statement as to the Position of the Blast Furnaces--O7Tner 
Noxruern Marrers: Jron Bridge for Italy: Proposed Railway 
between Alnwick and Wooler: Elswick Engine Works’ Mechanics’ 
Institute: Mr, Gladstone and the Tyne: A Glimpse into the Elswick 
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the North-Eastern—Lavervoot: Mersey Doeks and Harbour Board: 
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Carr. Paix, reporting on the state of employment at Manchester, 
returns the position of the machinists and foundries of that city as 
follows :— Machinists, working full time with all hands, 8; working 
full time with a portion of their hands, 28 ;, working short time, 9; 
stopped altogether, 2. Foundries:—on full time with all hands, 3; 
on full time with a portion of their hands, 15; ov short time, 6. In 
the second week of July the position of affairs was recorded as fol- 
lows:— Machinists, working full time with all hands, 11; working 
full time with a portion of their hands, 22; working short time, 12; 
stopped altogether, 2. Foundries :—working full time with all 
hands, 7; working full time with a portion of their hands, 15; on 
short time, 2. Thus there are fewer establishments now working 
full time with all hands as compared with July, while as regards 
foundries short time has also become more the order of the day. It 
would be useless to deny that the industrial future of Lancashire 
becomes more and more clouded over; and if relief does not soon 
present itself, in the shape of extended cotton supplies, the prospect 
will be terrible. On the whole rather a more cheerful feeling is 
manifested at Sheffield, and complaints of the scarcity of orders are 
less general than for a long time past. Orders from America for 
sword steel and other descriptions of war materials continue to arrive. 
It appears from the Board of Trade returns, that the value of the 
steel exported to America, in the seven mouths ending July 31st, of 
the present year, amounted to £278,155; while in the corresponding 
period of last year it only reached £182,589. ‘The edge-tuol trade 
continues tolerably active, the demand being my Jerately good, both 
for the home markets and for exportation. There are some good 
orders on hand for saws for the foreign markets. The local trade 
with France is stil satisfactory, both in the orders for steel and for 
manufactured goods. ‘The Board of Trade returns show that the 
hardware and cutlery sent to France, in the first seven months of 
this year, amounted to £182,699; and, in the same period last year 
it was only £96,832. 





member of the iron trade. The remains of the late Samuel Lloyd, 
E=q., of Wednesbury, who died on the 2nd inst., at the age of sixty- 
eight years, were conveyed to their last resting place at Hockley, 
near birmingham, on ‘Tuesday afternoon. ‘The deceased gentleman 
was second son of Samuel Lloyd, Esq., banker, of Birmingham, and 
he took up his residence at Wednesbury so far back as the year 1818, 
Ile was the senior partner in the well-known firm of Lloyd, Foster, 
and Co., proprietors of the Old Park lronworks, and was the main 
instrument in establishing, conducting, and extending the operation 
of these important works, which give employment to a large portion 
of the population of this district. He was a sincere and consistent 
member of the Society of Friends, and regularly attended their 
meeting house in Birmingham, both Sundays and on occasional 
week-day services. During his lifetime Mr. Lioyd took a very active 
part in the establishment and promotion in Wednesbury of an 
auxiliary branch of the British and Foreign Bible Society, in the 
formation of the Mechanics’ Institution, and in getting the town 
brought under the power of the Board of Health Act, of which local 
body he occupied for many years the part of chairman, and fulfilled 
the duties with the greatest satisfaction until very recently, when 
his ill-health compelled him to resign. By his death he leaves a w ife, 
four sons, four daughters, and several grandchildren, and it is not 
too much to say that he has died regretted, as he was esteemed 
when living, by all who knew him. His funeral procession consisted 
of a large number of personal friends, together with about 600 of 
his workmen, who came in order to testify their respect to the re- 
mains of their old and much loved master. 

The coal trade is in a healthy and vigorous condition. At all the 
pits that are open a good demand is being experienced, and the 
workmen are employed full time. The same may be said of the 
iron and limestone pits. 

Kelative to the general manufacturing trade¢ of Birmingham and 
Wolverhampton, we may remark that at Birmingham the orders in 
are not large, but they are said to be better than they have been at 
any former period of this year; the lamp makers and gas-fitters are 
geiting busier; for edge-tools, tubes for locomotive and marine 
engines and metallic bedsteads, there are some fair orders, and the 
works are now on at full time. The plating trades are, better; at 











The irou trade of the northern district seems, notwithstanding 
all the difficult circumstances of the times, to be in a very tolerably 
satisfactory state. At the commencement of the present mouth the 
Cleveland blast furnaces were in the annexed position ;— 

In. Out. Total, 
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On the corresponding date of 1861 the number of furnaces in 
blast was 48, and the number out of blast 28, making a total of 76 
Going a twelvemonth further back, we find that the number of 
furnaces in blast was 52, while 22 were out of blast; in September, 
1859, 52 furnaces were in blast and 15 out of blast; and in Sep- 
tember, 1858, 51 were in blast and 14 out of blast. Thus in five 
years 14 additional furnaces have been erected in the Cleveland 
district, and 4 more are now in working. The local iron trade 
seems to have outstripped the bounds of its actual requirements, 
but not seriously; and altogether it is encouraging to find things 
looking so well. 

As regards other northern matters we may note that Messrs, 
Buckhouse and Dixon, of Middlesborough, are now engaged on @ 
large iron bridge for a railway in Italy.—The directors of the 
North-Eastern Railway have declined to assist a scheme for a line 








the rolling mills a steady trade is being done, and the wire trade has 


between Alnwick and Wooler. ‘Mhe mechanics’ institute formed 
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in connection with the Elswick Engine Works having at- 
tained its fourteenth anniversary, the members deemed it a 
suitable occasion to commence the erection of a building for 
their future accommodation; and Sir William Armstrong, the 
respected principal of the works, was selected to lay the founda- 
tion-stone, being presented with a beautiful silver trowel for the 

rformance of the agreeable task.—At the invitation of the River 

yne Commissioners, Mr. Gladst has ted to take a trip 
down the Tyne during his visit to the north next month. The 
right honourable gentleman seems determined to make himself 
generally agreeable, and he will no doubt prove a lion of the first 
magnitude among the Tynesiders,—A recent visitor to the Elswick 
Works describes what he saw in the following terms:—“ In one 
department were immense boiler and other plates, and not far from 
them some powerful punching, spearing, and slotting machines. 
Boilers were lying about in all stages of progress. A portion of a 
large girder bridge, nearly completed, stood in the same shop, and 
not far from it a smaller lattice bridge, apparently from its ap- 
ae op gs intended for dock gates. A very interesting machine, 

th in connection with its size and the object for which it is in- 
tended, is in process of erection near. It is a vertical planing 
machine, specially erected for the purpose of ‘slotting’ some 
parts of the 600-pounder gun progressing towards comple- 
tion in the ordnance works at the present time. This mon- 
ster piece of ordnance necessitated the erection of this p!an- 
ing machine, as those already in the establishment, all of 
them of large size, were deemed insufficient for the purpose. 
In a shop on the opposite side lay a portion of this Titanic piece of 
artillery. It was the trunnion of the gun, and weighed, before the 
operation of dressing commenced, 5 tons 8 ewt. The inside dia- 
meter of the ring to which the trunnions are attached measures up- 
wards of 4ft. Of course the operation of dressing will reduce the 
weight to some extent; but, even when finished, it will be a massive 

viece of iron. Before placing it upon the gun to which it belongs, 

it will be heated, and the contraction consequent upon its cooling 
will bind it irremovably to the piece. The turning room contained 
a great number of beautiful lathes, all in fine condition, as was the 
machinery in other parts of the building. Amongst other work in 
progress, some powerful locomotive engines are being built for the 
Kast Indiee.”"—A trial of reaping machines has just taken place at 
By well, under the auspices of the Hexham Farmers’ Club. Seven 
machines competed, and Mr. W. Trotter, with a combined flexible 
mower and reaper, carried off the prize—The Lanchester Valley 
branch of the North-Eastern railway system, which connects Dur- 
ham with the Consett district, has been opened for traffic. The line 
is twelve miles in length, and was commenced in February, 1861, to 
whom the contract was entrusted. The line will afford increased 
facilities for the conveyance of manufactured iron from the Consett 
Ironworks, and may be said to form one-half of a loop in the form 
of a horse-shoe, of which the other half will be the Blaydon and 
Consett line, when it is carried out. : 

We must not forget Liverpool. The Mersey Docks and Harbour 
Board (why does it not publish its annual accounts ?) at its last 
sitting accepted the tender of Messrs. Haigh and Co. to construct a 
roof and slide doors to the shed on the east quay of the Huskisson 
branch dock for the sum of £2,943, and also to construct three pairs 
of sliding gates in the boundary wall to the Cavendish and Duke- 
street wharves at Birkenhead forthe sum of £135. The board some 
wecks since received a communication from Mr. Thomas W. Kinder, 
stating that Mr. Gibson, of Ramsey, and himself, had it in contempla- 
tion to import largely into this country erude petroleum, in iron 
tank ships; that they were desirous of entering into arrangements 
with the board for a piece of land at the west end of the Float, on 
the south side, west of the graviny dock, near the Wallasey Bridge, 
whereon they should require an iron tank or tanks of capacity equal to 
about 50,000 cubie feet, sunk into the earth, sheds, &e.; and that they 
would also require permission to float tank lighters, to remain 
moored alongside their wharf, asthe receptacles of that portion of the 
cargo that would have to be removed elsewhere. The letter was 
referred to the Works Committee, who in turn referred it to the en- 
gineer for a report. Mr. Lyster, at the last meeting of the committee, 
submitted plans for constructing tanks for the accommodation 
of the petroleum trade at Birkenhead, and it was ordered that 
the plans be submitted to the trade, who, it is understood 
have since expressed a favourable opinion of them. The whole 
matter is still, however, “under consideration.” he board has 
agreed to continue the Birkenhead telegraph wires from the present 
station at the Morpeth dock to the Woodside landing-stage, at a cost 
of about £50. The Birkenhead ferries continue to do well. From 
April 24 to August 31 the receipts were £12,536, and the expenditure 
£8,199, while in the corresponding period of 1861 the income was 
£11,088, and the expenditure £8,719. Messrs. Laird, of Birkenhead, 
have been commissioned to build two improved gun vessels, their 
— to be covered with shell-proof plating, for the Chinese Govern- 
ment. 

The Anglo-French Steam Ship Company, trading from Grimsby 
to the Continent, has not been, thus far, a commercial success. At 
the thirteenth half-yearly meeting held on Saturday, a motion was 
made that immediate steps should be taken to wind up the affairs of the 
undertaking, but, on the advice of the solicitor, this proposition was 
not put to the shareholders present, and it was determined to per- 
severe. 

With regard to Scottish topics, it appears that the directors of the 
greatly extended North British railway system propose to enter into 
arrangements for the establishment of a regular steam navigation 
traffic betwevu the company’s undertaking and the Irish and West 
of England ports. It is expected that the revenue of the company 
will be augmented in an important degree by the influence of the 
West of Fife coal traflic. The West of Fife and Edinburgh, Perth, 
avd Dundee railways, are now incorporated, it may be remembered, 
in the North British system, which has attained the respectable 
dimensions of 410 miles. —The screw-steamer Shun-Lee, has just 
made an excellent run out to the Cape of Good Hope, in twenty- 
eight days eight hours, exclusive of a detention at Teneriffe. The 
Shun-Lee is a new screw-steamer of 690 tons burden, with engines 
of 120-horse power, built and engined by Messrs. Blackwood and 
Gordon, at their new shipbuilding yard and engineering works, 
Port Glasgow. She was completed and sent to sea within four 
months from the date of the keel being laid.—Messrs. Woodrow and 
Son observe with respect to the present aspects of the Scotch 
iron trade:—“There has been an, unusual amount of specula- 
tion in Scotch pis iron during the past month, for which we 
are chietly indebted to Liverpool speculators. They have 
apparently discovered some charms in our produce that has 
led them to invest largely in it, and doubtless holders in this quarter 
are greatly indebted to them, seeing that it has enabled them to 
transfer their obligations at better prices than they could reasonably 
have expected a month ago, The home traile has rather improved 
than otherwise; and while there is no great activity manifest, yet, 
on the whole, it is as satisfactory as could be phason existing 
circumstances. Shipments have continued on a fair scale. The 
operations last month were very large, and entirely of a speculative 
character. At times there was great excitement in our market, 
prices advancing some days fully 1s. 3d.a ton. For the first twelve 
days the fluctuations did not exceed 6d. a ton; but, when it became 
evident that the ‘ bulls’ were in earnest, and that some difficulty 
might be experienced in arranging settlements, the ‘ bears’ took the 
alarm, and contributed in no small degree to raise the price of 
warrants to 57s. 3d. cash. At this point realisations began, and 
although recourse was had to calling up three months’ contracts but 
Jately entered into, the price has given way, and the market 
closes very heavy with sellers at 56s. cash to one month 
open. The minimum price for the month was 52s. 9d., the 
maximum 57s. 3d, at the average 54s. 7}d., against dls. 1d. 
in August, 1861. We find that supply is still in excess of 
demand in the aggregate, and that, with only 118 furnaces in blast 
out of 174; further, since 1852 an immense addition to the supply of 
fis iron has been opened up in the north, as well as in other parts of 

ngland, besides which, many works in Staffordshire and elsewhere 
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which, on the dawn of better days, would at once resume their 
wonted activity. Such being the case, we cannot indulge the hope, 
nor yet flatter others with it, that such prices as ruled at the close of 
1852 will again be realised ere the current — has runits course.” —The 
Glasgow and South Western Railway Company held its half-yearly 
meeting last week. The chairman (Sir Andrew Orr) stated that 
the directors had found it necessary to provide further accommoda- 
tion for the increasing mineral traflic at Glasgow, and had purchased 
land for that purpose. The fish-jointing of various portions of the 
line has also been continued and will be gradually completed, so as 
to strengthen the road and reduce the future cost of maintenance. 
Notwithstanding stagnation in the revenue, in consequence of the 
depression of commerce, the Caledonian Railway continues in an 
excellent position, the revenue and working charge having been as 
follows in the first six months of 1862 and 1861:— 


1861. 1862. Increase. Decrease. 
Revenue ...cccce.see+e £383,336 £383,453 £117 _ 
Working expenses ...... 158,289 153,495 - £4,794 
Rate per cent. ....2.00 06 441510 £4007 — £153 


The through merchandise traffic has suffered severely from the 
continued depression of trade, particularly in the manufacturing 
districts of Lancashire and Yorkshire; but the additional pro- 
vision lately made for the development of the local traffic has 
compensated for the deficiency.—The Scottish North-Eastern 
and Great North of Scotland railways contemplate, like 
many of their neighbours, a union of interests. Until the amalga- 
mation is finally completed it is proposed to strike an average for 
the working expenses—at, say, 40 per cent. of the earnings—and, as 
the one or the other of the concerns exceeds and comes below this 
average, the shareholders of such concern will benefit or otherwise. 
The disputed Deeside line, it is proposed, will be held by a joint lease. 
—At the last monthly meeting of the River Clyde Trust Mr. Kidston 
gave some interesting details with respect to the dredging operations. 
He stated that the number of barges which had been constructed 
was two, but only one of them had been regularly at work. Both 
would, however, be at work to-morrow or next day. Thirty-four 
years ago, on Friday, 15th August, the first dredger commenced to 
work on the Clyde, and since that time immense improvements had 
been effected in the depth, width, and safety of the river. The 
barges had been constructed with a view to carry large cargoes of 
sand, and the speed which they were able to reach was seven or 
eight miles an hour. A cargo ran from 320 to 350 tons, and the 
barges were capable of attaining an average speed of nine miles 
an hour. Speaking in round numbers, the employment of these 
barges instead of the old punt system would effect a saving of at 
least from two-thirds to three-fourths of the expense connected with 
this department. The great expense connected with the dredging was 
not the liftin the cargo, but in the deposit. These barges would carry 
large quantity of sand equivalent to the work of an immense number 
of men and horses, wagons, rails, &c., and the present annoyance 
in the river by large trains of punts obstructing the river steamers 
would entirely be done away with.—Messrs. RK. Steele and Co., of 
Greenock, have contracted to build an iron screw steamer of upwards 
of 2,0U0 tons for Messrs. Allan’s mail service between Liverpool and 
Montreal. 








Ramway Brince at Catcutra.—The East Indian Railway Bridge 
over the Hooghly, at Calcutta, will be, as designed by Mr. Turn- 
bull, half a mile in length, with five whole suspension spans of 
400ft. each, and two half spans of 200ft. It will be approached on 
either side from the railway by inclines of 3} miles, and the gradients 
will not be greater than 1ft. in 300ft. Between the suspension rods 
below there will be a width of 14ft. for the passage of trains, and 
above this a width of 20ft. for ordinary carriage and pedestrian 
traflic. ‘T'o permit the passage of the largest river steamboats with 
lowered funnels, there will be a clear distance of 25ft. between the 
bridge and the water. The estimated cost is £280,000. 

Granp Truxk Ratway or CanapaA.—The London Directors have 
received the accounts from Canada for the half-year ending the 30th 
June, 1862. The total revenue amounted to £382,992 12s. 10d., and 
the total expenses to £319,556 9s. 5d., or at the rate of 834 per cent. 
The profit of this half-year, added to that of the previous six 
months, makes the profit for the year ending 30th June, 1862, 
£159,144 1s, Lld. Mr. Watkin, at the request of the board, and at 
considerable inconvenience to himself, sailed for Canada on the 
23rd ult., and on his return to England, which will be, it is hoped, 
in the course of October, a further report upon the negotiations as 
to the postal arbitration, and upon the measures taken in obedience 
to the resolutions of the proprietors at the meeting held on the 
8th ult., for the reorganisation of the board and management, will 
be issued. By the reports received from Mr. Brydges, the new ma- 
naging director, great hopes are held out of important reductions in 
the present rate of working expenses, which he says are quite ex- 
ceptional and capable of being greatly reduced. 

Nava Ey ens.—The following appointments have been made 
since our last: —John Moreton, in the Indus, for the Tilbury, con- 
firmed as first-class assist.-engineer; Henry Rumble, supernumerary 
in the Fisgard, confirmed as first-class assist.-engineer ; John Faw- 
cett, in the Rattlesnake, confirmed as first-class assist.-engineer ; 
Joseph Sharp and William Ball, second-class assist.-engineers, to the 
Cumberland, as supernumeraries; KR. Roberts, acting second-class 
assist.-engineer, to the Cumberland, as supernumerary ; J. W. Wat- 
son, supernumerary in the Indus, confirmed as second-class assist.- 
engineer; G, B. Blackwell, supernumerary in the Cumberland, con- 
firmed as second-class assist.-engineer; T. B. Jordan and J. 'T’. 
Morgan, acting second-class assist.-engineers to the Asia, as super- 
numeraries; Henry Rider and W. IH. G. West, supernumeraries in 
the Indus, confirmed as second-class assist.-engineers; Hugh Lou 
don, acting second-class assist.-engineer, to the Indus, as supernu- 
merary ; Johu F’. Hughes and William Ambler, acting second-class 
assist.-engineers, to the Cumberland, as supernumeraries ; Thomas 
Ri. Butters and James Elder, acting second-class assist.-engineers, to 
the Asia, as supernumeraries ; John Wood, in the Spider, confirmed 
as second-class assist.-engineer; James Edmonds, in the Satellite, 
confirmed as second-class assist.-engineer; William H. Haddow, in 
the Swallow, confirmed as second-class assist.-engineer; and 
W. i. B. Braving, in the Ajax, confirmed as second-class assist.- 
engineer. 

WHEATSTONE AND THE UNIVERSAL Private TELEGRAPH COMPANY v. 
Witpe. —This important patent case which was partly heard before 
Mr. Baron Wilde and a special jury, and afterwards referred for 
arbitration to Mr. Lush, Q.C., after a protracted hearing of twelve 
days, has at length terminated in favour of the defendant. The 
plaintiffs’ invention, upou which the action was brought, was for 
an improvement in the transmitting instrument of a magneto-electric 
dial telegraph, which consisted of a method of keeping the arma- 
ture of the magneto-electric machine in continuous motion, while 
finger keys regulated the passage of currents into the telegraphic 
circuit. The defendant, by the peculiar construction of his magneto- 
electric machine, was enabled to stop the armature every time a 
The armature was made to revolve by 
mears of a pulley driven by a band, the tension of which was 
so regulated that, when the mechanism of the transmitting 
instrument (including the armature) was stopped by the depression 
of a finger key, the band slipped upon the pulley, and no more 
currents were produced ; but, on releasing the finger key, the mo- 
tion was immediately taken up, and currents were again generated 
and allowed to pass into the circuit. The plaintiffs contended that 
continuous motion of the motive power was equivalent to a con- 
tinuous motion of the armature. It was, however, clearly shown 
that this was not so, for the defendant's armature required to be made 
very light, so that it might be stopped with facility ; while, on the 
other hand, the plaintiff's armature being kept in continuous motion, 
its size and weight were of no consequence. The arbitrator, there- 
fore, decided that a stopping armature could be no infringement of 
an armature in continuous motion, and that the bill of complaint in 
the Court of Chancery should be dismissed and the costs thereof, 
and of the reference and award, should be paid by the plaintiffs. 








PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Ralts are very firm, and a good business doing. 

Scorcu Pig Iron during the past week declined from 56s. to 54s. 6d. 
cash for Warrants, Mixed Nos.; but the price has again improved, and the 
closing price in Glasgow was 55s. 3d. cash, and 56s, for three months open. 

SreLTER is firmer, with an upward tendency ; the nearest price on the 
spot was £18 5s. per ton. 

Copper in moderate demand. 

Leap in good request. 

Tin.—Both English and Foreign has been more inquired for this weck. 
Banca quoted £116, and Straits £113 10s. to £114. 

Tin Puates firm and in good demand, 

Moate anv Co., 65, Old Broad-street, E.c. 
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SCOTCH PIG IRON REPORT. 
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Glasgow, 10th September, 1°62. 

Pig iron has been remarkably steady, and 4}d. per ton limits the fluctua- 
tions of the week. : f : 

Comparatively few orders have come forward, and the tenacity with which 
Warrants already bought are held renders it problematical whether or not 
prices will decline. 

To-day 55s. 44d. buyers, 55s. 6d. sellers cash prompt. _ 

Exports last week were 13,240 tons, against 9,734 tonsin the correspond- 
ing week of last year. 
— ' Snaw, Tuomson, AND Moore, Metal Brokers. 








Tue Parts UNiversan ANp Permanent Exurprtioy.—Most readers 
have heard that a project for forming a permanent U niversal Exhibi- 
tion in Paris has been received with favour by the Emperor; but 
many will probably hear with surprise that the building is in pro- 
gress. It is situate at Auteuil, close to the road and railway, and 
just within the ramparts. The enterprise is undertaken by a com- 
pany. The estimated cost of the building is £600,000, the whole of 
which has been subscribed in France. The object is to found a place 
of resort for producers, dealers, and customers from all parts of the 
world, where commodities — be compared and purchased under 
one roof—an arrangement which will afford great facilities to all 
parties. The shareholders are to be reimbursed by the rentals 
charged to exhibitors, and the public will be admitted free on at 
least five days of the week. The building is situate on an irregular- 
shaped plot of ground, bounded on one side by the new railway fr - 
another by the road to St. Cloud, and flanked by the ramparts. 4 < 
main building will consist of an open pave, running north ap 
south, presenting a clear and uninterrupted space of 1,050ft. —- 
130ft. wide, and 110it. to the crown of the semicircular roof, = P 
springs at a height of 35ft. from the floor-line. This nave wi i 
intersected by a transept of equal width and height, 550ft. in leng h, 
above which’a dome will rise to a total height of 340ft. The domes 
of the London International Exhibition building are 250ft. in 
height. On each side of the naves there will be aisles, = pr 
width ; and again, on the west side, two supplementary =, Mad 
equal width, but of varied length, planned in accordance with 
site. Over all these aisles, at a height of 25ft. from the ground, 
galleries will be constructed. The total length of the building ~ 
ternally will be 1,315ft. At the south end, quite detached, and Mer 
connected with the main building by corridors, will be a poly ag 
saloon, 222ft. in diameter, and 115ft. in height. With its gallery a 
round, it is calculated to hold 10,000 persons. A machinery oe 
600ft. long and 1U0ft. wide, will occupy the north-east corner of t " 
ground; and near the music saloon will be erected two bulidings, © 
iron and glass, to be used as winter gardens. The architect * -o 
Liandier ; the contractor, Mr. Edwards ; and the iron costings 
being made in Glasgow by Messrs. T. Eddington and Son. Mt 
London agency, we may note, 18 at 27, Leadenball-strect,, - ered 
siderable quantity of space, we are told, has been alrea/ y oP oat 
for ; and it is hoped that the building will be inaugurated early 


year.—Bui/der 


——— 
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EXPERIMENTS AT SHOEBURYNESS. 
(From the Jimes.) 

On Tuesday some important and very interesting experiments 
were made at Shoeburyness, in the presence of the Duke of Somerset, 
the Lords of the Admiralty, and the members of the Plate and 
Orduance Select Committees. The first trial made was with the 
celebrated “ Horsfall” or “ Mersey gun,” as it is termed indifferently, 
and which, after one or two trials a long time back, has lain ne- 
glected at Portsmouth until now. This monster gun is capable of 
throwing a 300 Ib. spherical shot, and is therefore nearly double the 
size of the Armstrong 150-pounder which wrought such havoc on 
the old Warrior target this spring. Since that experiment attention 
has been re-directed to this gun, andthe Admiralty gave it a final trial 
on ‘Tuesday against a target constructed to represent a section of the 
Warrior's broadside, namely, a mass of 44-in. armour plates, bolted 
to 18in. of solid teak in beams of 9in. thick, laid transversely. The 
first shot was conclusive as to the enormous power of this formidable 
wrought iron gun. It was laid at the usual distance of 200 yards 
from the target, and loaded with a charge of 75 lb. cf powder and a 
270 1b. solid shot. The result of its first discharge was sufficient to 
render all further experiments unnecessary. The shot smashed 
a clear hole through armour-plate and timber backing, piercing the 
tarzet through and through—a result which every one on the ground 
fully expected. No matter what may be the thickness of the plates 
which iron-cased frigates can carry consistently with their safety as 
sea-going vessels, artillery can always be made to pierce them. 
Heavy shot and high velocity—in other words, heavy shot and 
heavy charges of powder—will smash through even 6-in. plates 
like glass; and we have yet to learn, with our new ironsides of the 


Minctaur class, whether even 5-in. plates can be used in ships with | 


safety to their seaworthiness, This much the many experiments at 
Shoeburyness have elicited with certainty with regard to the iron 
plates; and as regards the ordnance to be used against them, all 
trials point to one conclusion, which is that the old smooth-bore gun 
has a more destructive effect on armour-plates than any rifled 
cannon, and that of all conspicuous rifled cannon Sir William Arm- 
strong’s is one of the least effective against these targets. The differ- 
ence in the destructive effect of smooth-bore over rifled projectiles is 
exactly the difference between their initial velocity—or, in plain terms, 
the speed at which they travel after leavingthegun. With smooth-bore 
it is at ths rate of some 1,7U00ft. per second, with rifled shot about 
1,15"ft.; and, as each of these projectiles has to be stopped dead in 
the fraction of a second by the iron target, it naturally follows that 
the one which is travelling fastest does the most mischief. If the 
trial, however, were made at ranges of 2,000 or 2,500 yards, the 
result would be precisely reversed, as the target at that distance 
would still find the rifled shot travelling its 1,150ft. per second, 
while that frem the smooth-bore would have fallen off to 400ft. per 
second, oreven Jess. The trial of the Horsfall gun, therefore, at the 
short range on Tuesday excited but asmall amount of interest com- 
paratively speaking, as from the results of all previous experiments 
it was known to a certainty that the target must be pierced. The 
second and by far the most interesting trials were made with 
the Whitworth 12-pounder field gun and the 70-pounder naval gun, 
with the view of testing the penetration of Whitworth’s flat-fronted 
hardened shells against armour-plates. All shells of whatever 
kind hitherto tried against armour-plates have failed to 
produce the least effect upon them. ‘They have always 
broken like so many glass bottles, merely injuring the 
target with the flame of their explosion. So constant and 
invariable were these results that it was taken as an established fact 
that vessels coated with 2}-in., or even 2-in. armour-plates, would 
suffice to keep out any shell. Asit is only shell which is dreaded in 
naval warfare, the Danish, Prussian, and Russian Governments have 
each built gunboats covered with 2}in. armour, confident that this is 
ample to protect their c.ews against all but solid shot. For the 
first time, Mr. Whitworth has proved the complete fallacy of this 
theory. The first trial was made with the 12-pounder, which seut its 
flat-fronted solid shot completely through an iron plate 2}in. 
thick—no slight result, when we consider the lightness of the pro- 
jectile. The next trial was made withshell, fired from the same rifled 
12-pounder against a target of 2-in. armour-plate, with a backing 
of oak beams nearly lft. in thickness. The shell, with a bursting 
charge of 11b. 140z. of powder, passed through both plate and 
hacking, and buried itself in the earth beyond. The next, with a 
charge of 1 1b. 11 0z. of powder, also passed through the plate, but 
burst in and shattered the timber backing behind. This showed 
couclusively that the foreign gunboats which have been built with 
a 24-in. iron casing are vulnerable to Whitworth hardened pro- 
jectiles, even when fired from as light a gun as his 12-pounder. 
Chis vesult, unexpected as it was, was surpassed by that obtained 
with the 70-pounder naval gun when fired with shell against a 
stronger target. This target was constructed of armour-plates 
bolted upon an oak frame 9in. thick, attached by a side framing to a 
back of oak din. thick, coated over with 2-in. wrought iron. The 
interval between the front and back frames was between 2ft. 
and 3Sft., the target being intended to represent the side of a ship. 
The shell weighed, when charged, 70 lb., and contained 2 Ib. 
6 oz. of powder. This, tired with a charge of only 12 1b. of powder 
at the usual penetration range of 200 yards, passed completely 
through the din. armour plate and oak backing, and burst inside 
tie frame, shattering it to pieces. This startling result, it should be 
remembered, was obtained, not by a gun of unusual weight or calibre, 
but with one weighing some 15cwt. less than the naval smooth- 
bore 95 ewt. gun, and with a charge of powder of only one-sixth the 
weight of the projectile. Since Mr. Whitworth pierced the sides.-of 
the floating battery Trusty with the same kind of gun, no such satis- 
factory trials have been made at Shoeburyness. If the two great 
mventors, Sir William Armstrong and Mr. Whitworth, would only 
consent to a compromise, and Sir William us> Mr. Whitworth’s 
hexagonal mode of rifling, and Mr Whitworth allow it to be used 
with guns made on Sir William’s coil principle and with Sir William’s 
breech, England would possess ordnance which might defy the 
Iron fleets and iron forts of all the world. As it is, both guns are 
now admitted to possess attributes of perfection which the other 
lacks, the balance of merits for general purposes being, on the 
whole, decidedly with that of Sir William Armstrong. 





THE GREAT EASTERN, 

Tue following isan extract from a letter, dated New York, Aug. 29, 
addressed by Captain Paton to Mr. J. H. Yates, secretary, Great 
Ship Company (Limited) :— 

“I have to advise you of our arrival here on the 27th inst. after a 
very rough passage across. We sighted Cape Race during the night, 
about nine p.m., onthe 23rd; but the bad weather prevented the boat 
from communicating with us, although the people at the lighthouse 
saw and reported us off. 

“It is my duty, also, to inform you of the ship having touched a 
sunken rock off Montauk Point, which is not laid down on the 
charts. The ship when she touched was stopped about two miles 
to the north-east of the lighthouse to take the pilot on board, in a 
position which I considered perfectly safe, from the depth of the 
water laid down on the chart, a part cf which T enclose, with the 
ship's position marked on it, fur the information of the board. 

“The ship did not hang on the ground a moment. We felt her 
touch slightly once or twice, when she careened over a little. My 
first impression was that some of the machinery had broken down, 
but the ship keeping the list at once undeceived me. ‘The pilot came 
on board in about two minutes after, and informed me that, although 
it was not laid down on the chart, there was a reef lying off the 
Point in a north-easterly direction, called by the pilots the ‘ North- 
east Ripps,’ upon which the sea breaks in heavy weather. He also 
stated that a vessel, deeply laden, drawing 19ft., struck on the same 
shoal, even further out than we were from the Point. 

“All the pumps were immediately set to work, but the water is 
entirely confined to the tubes on the port side, aft, 





“ Immediately on arrival I engaged a diver to examine the ship's 
bottom, to ascertain the nature and amount of damage sustained, and 
up to the present time it is ascertained that a fracture similar to the 
one sustained at Milford exists under the smokirg-room on the flats 
of the floor. There is no damage forward of this, but abaft of it 
had not yet been examined; but owing to the form of the vessel 
abaft I do not apprehend much further injury. The diver can only 
work at slack water; by noon to-morrow, however, we shall have 
ascertained the whole amount of damage. 

“We have not yet definitely fixed the plan to be adopted in 
repairing. One plan is to place a caisson, or cofferdam, under the 
injured part, with an aperture on the top larger than the fracture, 
with a combing round said aperture, on which would be placed some 
elastic substance, which would fill up any inequality on the ship's 
bottom and render the dam watertight, then pump the water out of 
the dam, and, as it emptied, it would bind still tirmer to the vessel's 
bottom. We should then be able to work inside, and put anew 
plate over the injured part. Iam in favour of this plan if we can 
work it, as it will enable us to make a permanent job. 

“The cargo, lam glad to say, is being discharged rapidly and 
in fine order. 

“The sailing of the ship has, of course, been postponed; my 
agents here are making every effort to mitigate this unfortunate 
affair, and to have the repairs effected with as little delay and 
expense as possible; and should we determine to adopt the 
caisson, 1 think a fortnight will see us ready again to take in 
cargo. 

“I have every prospect of a large freight list back to Liverpool.” 

From the log of the Great Eastern it appears that she arrived off 
Montauk Po‘nt soon after midnight on the 26th, afterwards working 
easy up to her moorings in Flushing Bay, where she arrived at noon 
on the 27th. 

She reports having experienced strong gales, principally from 
N.W., and high seas nearly the whole distance. 


LIVERPOOL POLYTECHNIC SOCIETY. 

Tuis society held its first meeting of the session in the Royal In- 
stitution on the 8th instant, when there was a full attendance, 
T. R. Arnott presiding. 

After the nomination of six new members, including Mr. J. 8. 
Gisborne, C.E., several donations were announced ; and on the chair- 
man calling for the expression of opinion by members as to any new 
or striking mechanical appliances seen in their summer wanderings, 
a lively discussion arose through Mr. Birckell, Mr. Stubbs, and 
other practical engineers as to the merits of the machinery annexe 
in our International Exhibition, which resulted in the impression 
that Britain still retained her position ; but Belgium in particular 
was fast coming up. It was, however, generally admitted there was 
more show of highly finished machinery than any genius in new 
appliance, except in some of the minor inventions, such as the 
engraving by electricity, type founding and setting, making screw 
bolts, &c.; and the American department, though small and neg- 
lected, was very interesting and instructive. 

Girrarv’s Patent Bower Fesp Steam Insecror was exhibited 
and explained by Mr. Birckell and Messrs. Sharpe, of Manchester. 
It is coming into use on the locomotives, and testing, too, on some 
ocean-going steamers, and if it can really be found to supersede the 
feed pump, not only will an economy of fuel be attained, but a more 
reliable greater feed for the boilers. - 

Joxetr’s Pxeumatic Power, Proposep to ne Arriren is Horsts 
For THE WArEnovses, &c.—'The model was exhibited and explained, 
but after much discussion the members were by :o means satisfied 
that the friction and breakage would not prove it a dearer lift than 
steam or hydraulics; still, it is by tae tu lest element, as free 
from the danger of fire and damage. 

Svssrrrores rox Corron.—The president, recurring to his paper 
of last spring, as to cotton culture, exhibited specimens of China 
grass in its native and prepared state, showing a long, silky, and 
tenacious fibre, and bleached, too, without the use of acid. It was 
sent from New York, and said to be coming into use with the manu- 
facturers at Lowell. And he also showed native cotton fabrics 
from Darien, Isthmus of Panama, and said it would interest the 
members to learn that Illinois and other free States of the Union 
would this year produce 200,000 bales of cotton as good earnest of 
what can be done by the North, 








Iron-Maxine at Eston.—The establishment at Eston consists of 
nine blast furnaces, two refineries, and a foundry where the castings 
required in the works are produced. Three of these furnaces are 
what are called “ gas furnaces "—so called because that gas is made 
to perform the duty of coal. The Eston Works were commenced in 
1852, with four furnaces; they have been gradually enlarged to 
their present proportions. In connection with these furnaces are 
gas works, which produce 12,000 per day in summerand 20,000 cubic 
feet per day during winter. This gas is used by the firm, and by 
their neighbours Messrs. Samuelson, who have three blast furnaces 
adjoining; and is also consumed in lighting the village of Eston 
and the iron mines adjacent—the latter taking 50 per cent. of the 
entire consumption, ‘These mine blast furnaces of Messrs. Bolckow 
and Vaughan employ 400 men and boys, and the product is 3,300 
tons of manufactured iron per fortnight. The manager of these 
works states that they consume 5,500 tons of coke and 2,000 tons of 
coal per fortnight, in calcining the ore andjheating the blast furnaces. 
The “slag” or refuse is carried to the beach, where it is gradually 
assuming a mountainous form; whilst the manufactured article is 
conveyed to another part of the beach for shipment—Messrs. Bolckow 
and Vaughan having their own shipping berths, cranes, &c., about 
one mile from the furnaces. The same gentleman observes that 
they bring their “coal from Bishop Auckland, and limestone from Stan- 
hope, so that the only thing they have on the spot is the ironstone ; 
but their facilities for shipping the manufactured article produce a 
saving which more than counterbalances the cost of the transit of 
materials necessary in fluxing the irou.”—Special correspondence 
of the Newcastle Chronicle. 

Tue Norruern Iron Trapve.—The following remarks on the 
state of the iron trade were communicated by one of the leading 
ofiicials of Messrs. Bolckow and Vaughan’s works :—“ ‘The iron trade 
is suffering much from the low state of prices, consequent upon the 
immense competition and the vast amount of supply over demand. 
The Scotch stock in 1857 numbered something like 100,000 tons. In 
1862 it has reached 600,000 tons, At the present moment the stocks 
in the Cleveland district may be said to be nil. During the past two 
or three years the Scottish market as always shown a decline, 
while, on the other hand—in the midst of excessive produce all 
through the iron districts of the United Kingdom—Middlesbro’ has 
sold the whole of its produce, and the whole of her blast furnaces 
may be said to have been kept in operation. The discovery of iron 
in such quantities in the Cleveland district, gave an impetus to the 
trade—vast amounts of capital were invested in its development, 
large stocks were created, competition followed, and the prices gradu- 
ally receded; but they have done so ina still more marked manner 
since the panic of 1857. It has come to this: those who can manu- 
facture iron cheapest will pull through—upon them the demand will 
fall. But there have been other causes at work in maintaining this 
depression besides those named; and one of these is the disturbed 
state which the Continent has presented during the past three years, 
The recent alteration in the foreign policy of this country, however, 
has excited a salutary influence upon the iron trade—opening out a 
demand in Italy for which we are making both rails and bridges. 
The French treaty of commerce is also operating benificially on our 
iron trade ; and there can be no doubt that if the American war had 
not broken out, the iron trade would have attained, ere this (at least 
to a very great extent), its former remunerative prices. Some 
foreign contracts taken by our firm during the past year have been 
very large, one was for 18,000 tons of rails.—Specia correspondence 
of the Newcastle Chronicle. 





RAILWAY enemas CRYSTAL PALACE 


Owrne to the death of a lady, which her family allego to have been 
caused from the shock she sustained in a collision on the Crystal 
Palace branch of the London, Brighton, and South Coast Railway, 
a somewhat protracted inquiry has been made by Mr. J. Humphreys, 
one of the coroners for Middlesex, and a jury sworn by him, into 
the system of points aud signals used near the London Bridge 
terminus. 

The deceased lady was a Mrs. Coleman, wife of a photographer. 
On the 5th ult. she went with her son to the Crystal Palace, travelling 
by the line from London Bridge. It was stated by her son, in his 
evidence, that, though she had purchased second-class return tickets 
for him and herself, they were obliged to take their seats in a third- 
class carriage, both on the down journey and the return, so great 
was the rush of passengers. They left the Crystal Palace soon after 
seven in the evening, and when the train by which they came up was 
near London Bridge a collision occurred, which had the effect of 
knocking him up to the roof of the carriage, and throwing some one 
violently against his mother, whose lip was cut, and who was much 
shaken. According to the testimony of this lad, there was a good 
deal of screaming among the passengers, and some of them endea~ 
voured to get out of the carriages, but were prevented from doing so 
by a railway official, who locked the doors. ee 

On the part of the company it was admitted that a collision took 
place on the evening in question between the train by which the 
deceased lady travelled and a train of empty carriages drawn by a 
pilot engine. It was further explained that the spot at which the 
collision took place is a “ point” where engines coming from asiding 
at the terminus, to oath a yard or shed some few hundred yards 
from the station, cross on to the main up line from the Crystal 
Palace. ‘There are signalmen stationed at a box, placed close to the 
siding, and one at the point where the collision took place, which is 
about 100 yards from the siding. ‘There is also an intermediate 
signalman, but his position was not shown from any of the state- 
ments or evidence. The following is the substance of the evidence 
given by the signalmen :— 

J. Buckland stated that on the 5th of August he was on duty at the 
point where empty carriages coming down from the siding enter on 
the main up line. It was just becoming dark when he saw a mixed 
passenger train coming up from the Crystal Palace. He also saw a 
pilot engine with empty carriages coming out from the station. He 
had lowered the arm of the semaphore signal to show that a train 
was coming up, and when he saw the pilot engine coming towards 
him he showed a green light, to indicate to the driver that he was 
to come on steadily. When he showed the green light it was the 
duty of the driver of the pilot engine to stop at his box, and not run 
on to the up line. Seeing that he would run on to the main line, 
witness showed him the red light, and he then applied the brakes, 
but not in sufficient time to avert a collision. The pilot engine had 
entered on the main line for a length of two or three yards before 
the up train met it. Witness gave the signal to the driver of the up 
train to stop, but he was within some twenty-five yards of the point, 
and, consequently, though going at the rate of only four or five 
miles an hour, he was unable to pull up in time. It was the duty 
of the driver of the pilot engine to get leave from the pointsman 
near the siding before leaving the station, ‘The shunting on that 
occasion was not going on from witness's permission. ad it been 
it would have been his duty to keep the signal up, in order to pre- 
vent the up train from coming in. ; 

Kitchener, an assistant pointsman, stated that he was close behind 
the empty carriages when the collision took place. He did not hear 
the driver of the pilot engine whistle before proceeding to shunt. 
The collision was not a very serious one. The passenger engine 
struck the pilot on one of the buffers, which was broken off by the 
collision. He had not given the driver of the pilot engine permis- 
sion to leave. me ; 

J. Woodman, head pointsman at the station near the siding, said 
it was his duty to give every engine leave to depart. On the even- 
ing of the collision he had no’ given leave to the pilot engine to 
come out with the empty carriages. He did not hear the driver 
open his whistle. It was the custom of the drivers of pilot engines 
to leave without any permission when the signals were up. His 
signa] for the up train to come in had been made in the usual way, 
by putting the arm of the semaphore down. ' i 

The coroner observed that, from the sketch of the line laid 
before him, by the superintendent of the company, it appeared that 
there was no switchman at the point where trains coming from the 
siding entered the up main line. The fact was this, that drivers 
entered on that line without any point being worked by a points- 
man, or without it being in the power of the signalman to prevent 
them from crossing. 

William Lumley, the driver of the pilot engine, was called; and, 
after the usual caution from the coroner, said that he had no state- 
ment to make, 

Four medical gentlemen were examined to prove the cause of 
death. They agreed that the immediate cause was typhoid fever; 
but there was a difference of opinion among them as to whether 
that had been, or could have been, brought on from the shock of the 
collision. It appeared that the lady lad been of delicate constitu- 
tion, and that she lived for a month after the accident. 

The coroner, in summing up the evidence, said that whatever 
might be the conclusion at which the jury would arrive in respect 
to the cause of Mrs. Coleman's death, he thought there could be no 
doubt of this—that the evidence given by the railway officials dis- 
closed a state of things against which the public had just ground of 
complaint. It appeared that the driver of the up train was quite 
right in coming in, because the signals were lowered for him to do 
so. The driver of the pilot engine had declined to make any state~ 
ment; and there was a discrepancy between the witnesses Buckland 
and Woodman as to what was his duty in respect of leaving the 
siding. ‘The former said that the driver of a pilot engine ought not 
to leave without permission from the pointsman at Woodman’s box ; 
while Woodman, having first stated that it was his duty to give 
every driver leave to depart, afterwards explained that the 
drivers of pilot engines were in the habit of leaving without 
his permission when the signals were up. It was agreed on all 
hands that the driver of the pilot engine ought not to have entered 
on the main up line without the permission of the man at the point. 
It was clear to his mind that in this case Lumley had driven out his 

ilot engine without any permission, and that he had transgressed 

y entering on the main line. But what the public had reason to 
complain of was that whether the driver of the pilot engine had 
authority, or had not, to start without permission, he was enabled to 
enter on the main up line without any mechanical check whatever. 
If the traffic on the line was so enormous that it was impossible to 
give time for a passenger train to enter the London station before 
empty carriages were brought out to be shunted, some means ought 
to be devised which would prevent the driver of a pilot engine from 
entering on the main up line without the permission of the signal- 
man. It appeared to him that, under the existing system, a mis- 
calculation in time to the extent of half a minute, or a miscalcula~ 
tion in the pressure of steam to the amount of half an ounce, 
might be the means of carrying the driver of a pilot engine beyond 
the point, and so jeopardise the lives of atrain full of people. It 
would seem that in their shunting arrangements the company, to 
use a homely but expressive phrase, sailed a little too close to the 
wind. If they did not wish to change the system they must only 
take the consequences. : ' 

The jury found that the deceased had died of typhoid fever, and 
that her death had been accelerated by a shock to the nervous system 
occasioned by the collision. They added, “and the said jurors do 
further say such collision arose from the driver of a certain pilot 
engine leaving the siding of the said railway without permission 
and due caution ; and the said jurors find there is no provision to 
enable the pointsman at the junction of the siding, by stop points or 
otherwise, to prevent pilot engines coming on to the main line 
which they consider highly dangerous. 
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GLEANINGS FROM THE EXHIBITION OF 1862. 


(Continued from page 153.) 

Nornrne tends to give a man a juster estimate of his individual 
insignificance, and of the limited powers of his own intellect, 
than a few days spent in rambling through the various courts of 
the International Exhibition. Is there any living man who dare 
aver that he can grasp, in its entirety, the meaning of its multi- 
tudinous details? As Englishmen, as members of the great 
human family, we can feel proud of the varied trophies of human 
skill and industry, but as individual units of the race we feel 
awed, baffled, and bewildered to form a mental conception of the 
whole. The archetypal man—who in his organisation should 
present the fullest and most harmonious development of all our 
powers, facultics, and instincts—has yet to make his appearance. 
We live in an age of specialities: the division of labour is not 
confined to pin-making and pottery ware; its influence can be 
seen and felt in every department of art, science, and social 
polity. The time may come when the various departments of 
human skill and industry, having been carried to the highest 
attainable degree of perfection and simplification, may begin to 
coalesce, and the walls of division which now isolate them be 
thrown down. At present, it is as much as one man can achieve 
in a life-time to master even one of the minor divisions of human 
knowledge or skill. There are not wanting, however, indications 
that a time is coming when all the sciences will become interfused 
in one universal science; when all the arts will become united ; 
and when all industries will become merged in the direction and 
superiniendence of automatic machinery. The period may be far 
remote, and it may savour of Utopia even to hint at it; but if the 
poet was justified in hoping for a time 


**When each man finds his own in all men's good, 
And all men work in noble brotherhood,” 





an engineer may be allowed to forecast the future of his craft in | 


accordance with his speciality. 

The savage craftsman began with a stone for a hammer, and a 
splinter of flint for a chisel—a club was his only weapon of war— 
his clothing, a cloak of leaves, or the raw skin of an animal. As 
he rose in the scale of being—as his wants became numerous— 
the appliances by which he supplied them became more varied 
and complex. At last special crafts and occupations arose which 
tasked the whole skill of one artificer to cope with. These castes 
or orders .of handicraftsmen have been subdividing themselves 
from time immemorial, and every division has led to improvement. 
At last it begins to be painfully evident that, however much the 


community has gained by the process, the individual craftsman or | 


The subdivision is not 
We cannot shut our eyes 


artisan has not profited in an equal degree, 
found to be altogether an unmixed good. 


to the evidence of this fact, in the occurrence of such calamities as | 
have recently befallen the cotton spinners of Lancashire and the | 


ribbon weavers of Coventry, when every stoppage in the supply 
of raw material, or change of fashion, may throw groups of special 
workmen out of employment, As the social machine becomes 
complicated, the breakage or derangement of a single pin or 
lever becomes more liable to throw the mechanism out of gear. 
But this subdivision, this complexity and elaboration of detail, is, 
let us hope, though a needful, yet but a temporary phase in our 
progress and development. As the various sciences become 
worked out to their highest results we become aware of co-relations 
and aflinities of the most surprising and unexpected character. 
Branches of knowledge the most diverse have suddenly, by the 
discovery of some new link in the chain, become assimulated and 
inseparable. As they all radiate from one source, we have but to 
trace them back to their origin to find them approximating to each 
other, and converging more and more to the great central power. 
Chemical and mechanical force have now joined hands. Light, 
heat, and electricity are recognised as but varied manifestations of 
the same force; and amidst all the diversities and seeming incon- 
gruities of art, the truth becomes every day more apparent that 
one single principle of unity underlies them all. ‘The painter, 
the poet, the sculptor, and the musician are all working out in 
their several spheres different embodiments of the same ideal 
truth, The laws which govern “taste” and “the beautiful ” in 
art are as unbending as those which guide the engineer in the 
construction of a machine. They differ only in their greater 
subtlety and complexity, and in our inability to grasp and define 
them. Hitherto they have been beyond our limited powers of 
analysis, and we can but dimly discern that there are certain 
governing principles which no true artist disregards. “ Were it 
possible to define, classify, and arrange the governing powers, it 
would be found that the most delicate forms of beauty are 
amenable to thei, and probably, one of these days, we may arrive 
at a far better comprehension of the principles involved than we 
at present possess.” “ Outline” is doubtless subservient to the 
laws of geometry, plane and solid ; “colour,” to the harmonious 
vibrations on the nerves of the eye; “design,” to combinations 
too involved to enumerate; and even ascending into the more 
rarefied regions of imagination and fancy we shall tind that they 
also are subject to strict governing principles, which, though 
more difficult to define, nevertheless exist m equal power and 
intensity with the others, It is probable that every curve, however 
seemingly simple, which the artist or the artisan uses, bears a distinct 
relation to its fellows, and an incongruity in its position produces 


to the educated eye a disagreeable impression, which is owing to | 
an infringement of some principle of harmony too delicate for us | 


to grasp, and too subtle for language to express. Until these 
hidden laws of harmony have been evolved there will always be 
much of incongruity in the various departments of the fine arts, 
and in those art manufactures in which decoration and design 
form a constituent element. The estimates, too, which we form of 
them will, therefore, long continue to verify the truth of the 
proverb, “ De gustibus,” &e. 

In entering, therefore, upon the survey of those courts in the 
International Exhibition in which art productions forn a con- 
spicuous feature, we must have recourse to some simple and better 
ascertained principle. The only leading idea which promises to 
afford us the slightest clue to their classification and arrange- 
mens, and which will enable us to string together the mass of 
incongruous details presented to our observation, appears to be that 
with which we started, namely, that of following the historical or 
genealogical relations of the human family in as far as they can 
be traced by the present conditions of the earliest seats of civilisa- 
tion. This clue is often faint, vague, and uncertain. Egypt, 
Greece, and Rome are not now what they were, but the very stag- 
nation which has befallen their artistic and industrial culture has 
had the effect of preserving to us modes and forms of art which 
have long been obsolete with ourselves. This idea has been so 
well expressed by a writer in the current number of Blackwood 
that we take the liberty of quoting it. Referring to the picture 
galleries only, he says:—‘'The nineteen nations and the three 
thousand works assembled in the International galleries are a 
Babel until the key is discovered to their language, and then, as 
we have said, the Babel becomes a brotherhood. Ties of closest 
consanguinity bind the world of art in unity. We have 
found that ruling races—the Latin, the Teutonic, and the 
Scandinavian—have begotten generic arts, each marked by 
the features of its parentage. We have traced, likewise, a 


| and Italian courts. 





close relation between national works and geographical con- 
formation. We have seen the sun of Italy reign as Apollo. 
We have marked the glacier winter of the North in the hardi- 
hood of the Ice King. Furthermore, it has been evident how a 
few fundamental principles have guided, and one or two leading 
creeds governed and endued, the plastic empire of the world’s 
pictorial imagination. The three inherent elements—the classic, 
in its symmetry, severity, and ideality—the romantic, in its ardour 
and passion—and the naturalistic, in its literal truth and manly 
vigour, have through past ages intermingled, and will through all 
time interweave the one with the other, fashioning the schools 
of all nations through interchanging variety. Again we have 
found that Religion, the master-emotion in man’s nature—that 
Churches Catholic and Churches Protestant—have inspired and 
then again dissevered and confounded the sacred arts of Christen- 
dom. Finally, in all these schools so diverse, and among all the 
nationalities so conflicting, we recognise the manifold working 
of the earth’s common humanity, of an eye and an intellect 
which see and understand, of emotions which tend to worship 
and love, and of sovereign imagination which creates and crowns. 
The universe of art indeed is infinite, and yet the Empire is one.” 

What is true of man’s ideal inspirations is equally true of his 
more common-place and every-day desires for food, clothing, and 
shelter. There is no real line of demarcation between his primi- 
tive or animal wants and those which minister to his higher 
faculties. ‘The one is based upon and grows out of the other 
The empirical formula of the old handicraftsman, based upon 
experience and the exhaustion of error by a tentative process, has 
been going on ever since man began to turn the laws of the 
material world to his own advantage, first laid the foundations of 
productive industry, and, by creating wealth and leisure, allowed 
the development of the speculative and scientific element to act 
as a pioneer in the path of progress, Art has ever been coeval 
with leisure and “lettered ease.” It is the florescence and over- 
plus of constructive power which leads to decorative art. The 
savage must have his war-club, hatchet, and paddle to preserve 
and defend him, before he begins to carve and decorate them 
with quaint shapes and devices. But, his more immediate wants 
being supplied, he begins in his hours of leisure to expend his 
constructive power in rude attempts at adornment in his dress, 
implements, and habitation. In northern climates and in densely 
populated countries the lower classes have neither time nor incli- 
nation to expend labour in mere decoration ; the struggle to live 
is too great. But in the warmer climates of the south, where 
man’s wants are few, and the means of supplying them abundant, 
art springs up spontaneously, The savage who finds the rind of 
the gourd a ready-made jar to hold food or water, spends his spare 
time in ornamenting the outside of it with quaint carvings. 
Several very interesting examples of this may be seen in the 
Peruvian court. 

The foregoing remarks are intended as a means of better 
appreciating and arranging our ideas in a survey of the Roman 
The position of the Roman court in the 
International Exhibition is singularly appropriate. It forms a 
small inclosure in the Italian Exhibition, roofed in with cloth, 
which transmits a dim religious light upon the statues and other 
fine art productions with which it is crowded. One side of the 
court abuts upon France, with a door of communication between 
them—the Gaeta by which, sooner or later, it is to be hoped it will 
one day escape into the dominions of Napoleon the Third. Rome 
has sent fifty-seven sculptures, by thirty-seven artists ; forty-five 
oil paintings, by twenty-four; with some cameos, mosaics, draw- 
ings, and engravings. With a few exceptions, modern Roman 
works of art, omitting the English and American artists, who have 
so absurdly ranged themselves under the cross keys, exemplifies 
little beyond a talent for copying and ignorance of what is copied. 
Of the foreign artists who exhibit in the Italian and Roman 
courts, those who exhibit works of the highest class are our own 
Gibson, and the American sculptor, Storey. Gibson’s works are 
seen under great advantage in the exquisite polychromatic Greek 
temple, designed by Owen Jones, in the Italian court, in front of 
Benson’s clock and bells. 

Of Gibson’s tinted Venus so many and conflicting opinions have 
been expressed that it is with great hesitation we venture to ex- 
press our own. This is one of those cases where, as we have 
already observed, our ignorance of the ultimate rules of high art 
leaves every critic at liberty to erect a standard of his own. Were 
crities, when they state their opinions, to favour us with something 
more than their mere ipse dixit on the subject, to give in plain 
language the reasons founded on generally admitted facts, trom 
which they derive their conclusions, we might in time collect 
materials from which we might evolve the hidden principles of 
art, and arrive at some definite opinion on the subject of tinted 
Statuary. 
reasons for considering Gibson’s attempt at colouring his marble a 
failure. 

The faint flesh tint on the body of the statue, although in itself 
pleasing, yet hurts the spontancous texture of the material, and 
brings to mind an incongruity, which, in the pure untinted 
marble is not suggested. If a marble of the same warm tint 
could be procured, we feel assured that Mr. Gibson himself would 
have preferred it, as enhancing the purity and ideality of the 
statue, which would not then have suffered by the conflict between 
texture and tint, which his present effort betrays. Carefully as 
the staining material has been applied, there is, to our eyes, an 
unmistakable blotchiness in the result which obtrudes itself upon 
our observation. It has always appeared to us that stained woods, 
imitation marbles, &c., were artistic, or we should rather say, 


which cannot be imitated. To do so effectually we must manufac- 
ture the material in the same manner that nature has done it; 
for much of the beauty of wood and marble is intrinsic—the 
colour and the texture are records of the various processes through 
which it has passed in nature’s laboratory. 

It is, however, in the colouring of the lips, eyes, and hair, that 
the failure of the tinting principle is most signally betrayed. 
Were the warm flesh tint uniform over the whole statue, although, 
as before observed, the texture or unity of the marble would be 
injured in exact proportion to the depth of the tint applied— 
still, we might allow ourselves to suppose that the colour was 
inherent in the material, but when dark and more decided colours 
are used, as in the lips, eyes, and hair, the incongruity is quad- 
rupled. That the artist was himself conscious of this difficulty is 
evinced by the undecided and effective colouring which he has 
bestowed upon those parts. But it is in the eyes that the false- 
ness is most conspicuous, and where the conflict between the 
material and the pigment becomes distressiugly obvious. The 
conventional treatment of the pupil and iris in sculpture, by means 
of an incised circle, answers all the purposes of art, without 
offending our sense of unity in the material. It is true the 


ancients sometimes applied bronze drapery and armour to marble 
statues, and formed the eyes of precious stones, but in doing this 
they did not so far offend against the unities as if they had painted 
the flesh of a bronze statue or stained the armour of a marble one. 
There was, at least, reality of colour, texture, and material. 
Traces of colouring are certainly found on some of the best 
samples of ancient sculpture, but it may be doubted whether it 


In brief, then, we venture to put forward the following | 
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had not been applied at a later period, and by a people who had 
lost, or who had never been endowed with the fine artistic feeling 
of the sculptors who designed them. 

Of the statue itself, independent of the colouring, it must be 
admitted that there is, unquestionably, much grace, beauty, and 
refinement of the drawing-room order; but the Venus is not the 
sea-born goddess, the representative of universal nature’s highest 
achievement in the female form. Medical men declare her pelvis 
to be too narrow. Artists find fault with the breadth of her 
shoulders and waist as compared with the hips, while fast men 
and miscellaneous critics object to her feet and ankles, and declare 
that she has no calves to her legs. 

To our thinking Storey’s Cleopatra and Sibyl are the two finest 
specimens of modern sculpture in the Exhibition. There is about 
them an antique grandeur, repose, and breadth of conception 
which throws every other statue in the Roman court into 
the shade. Our previous acquaintance with the works of 
American sculptors had not prepared us for such results, 
Compared with Power’s Greek slave, which created so much sen- 
sation when it was exhibited in 1851, Storey’s Cleopatra and 
Sibyl seem to belong to another people and another era, Of the 
two we prefer the Sibyl; there is to us an intensity of vitality in 
the brooding mystery of her attitude, which we can only compare 
to the figure by Michael Angelo on the tomb of Lorenzo de 
Medicis. The whole jose and expression of the Sibyl are beyond 
our power of criticism, we feel, but are unable to analyse. The 
subject of both statues is from the antique, and the treatment in 
each case is eminently successful. We should like to see how 
Mr. Storey can idealise upon a modern theme. Mozier, ancther 
American sculptor, has contributed several works to the Roman 
court, viz., Jephtha’s Daughter, the Wept of Wishton-Wish, 
Queen Esther, &c., but they lack the power displayed by his 
countryman Storey, aud are not above the average of such per- 
formances as exhibited at our annual exhibitions any time 
these last twenty years. A Bacchanté, by the Italian sculptor, 
Barrata, is redolent of animal life and voluptuous abandon. 

On emerging from the sculpture gallery of the Roman comrt, 
by the western door, we find upon the wall on the right, an exquisite 
copy, in mosaic, of the Madonna della Seggiola from the Vatican. 
It has received a prize medal; the artist is Louis Moglia, and the 
value, we are told, is something like £1,500. This plan of 
painting in gems or precious stones is a very old one, as Queen 
Aah-hatep’s jewels show us. There are several other most beau- 
tiful mosaics well worthy of notice ; among others a panorama of 
Rome, by Libilio; the Pope blessing the people from the Loggia 
of the Vatican, by Barzotti. A table, by Barberi, with a view of 
the Piazza of St. Peter’s, surrounded by a mosaic, with a black 
border of the various kinds of Italian marble, is particularly 
effective. A little further on, and suspended on the wall, is an 
embroidered carpet, in imitation of a mosaic, which is interesting 
chiefly from the strange characters of the objects pourtrayed in it. 
The subject is the remains of the supper described by Pliny. The 
floor is apparently littered with crab claws, oyster shells, scraps of 
bread, fruit, &c., and does not give us a very high estimate of the 
habits of the ancients in a sanatory point of view. A picture, by 
Dies, close by, will attract attention from the successful way in 
which a very ideal subject has been treated. All the accessories 
are in such strict keeping with the central idea that there really 
appears nothing unnatural or unreal in the scene, which represents 
Lucia descending to Beatrice (from Dante’s “ Inferno”). ‘Turning 
round we come upon the cameos, of which there is a goodly 
display. One by Odelli, which has obtained the prize medal, is 
exhibited in an upright stand by itself. It is a Sardonyx, in four 
layers of colour; the subject appears to be the “* Hours” leading 
forth the houses of the sun. It is valued at £1,000, and is said to 
have occupied the artist three years. After examining it carefully 
with a lens, we cannot make out any merit which it possesses 
beyond that of hard labour to no purpose. ‘The Pestruccis, 
father and daughter, exhibit some exquisite cameos in Oriental 
onyx. One is a copy of a bronze relief now in the Britsh 
Museum representing a great warrior contending with an amazon; 
the other, a Satyr playing with an infant Bacchus. In both the 
figures are in high relief, and are exquisitely designed and 
finished. The price affixed to these 1s only £50, and presents a 
singular contrast to OJelli’s £1,000 abortion. Saulini also exhibits 
some beautiful cameos, and a series illustrating the process of 
cameo cutting from the shell. 

As a specimen of pure taste in carving there is, perhaps, nothing 
finer in the Exhibition than the ebony frame to an ivory medal- 
lion of Prince Albert, by Raffaele Vespignani. The medallion is 
nothing in particular, and a bad likeness; but the carved ebony 
frame is a masterpiece in its way. It has received a prize medal, 
and was sold—even before the opening of the Exhibition—to Mr. 
Vaughan. Close beside this last named article is a bas-relief in 
ivory, from the cadinet of Cardinal Antonelli, whose jewel casket 
in gilt carved wood appears in the sculpture room. The Cardinal 
is, we are told, curious in gems and jewels, of which he has a large 
collection. 

A picture, by Porcelli, of some supernatural proceedings in the 
pine forest of Ravenna, is remarkable as exhibiting the same 
peculiarity which we noticed in Dies’ picture from Dante. It is 
such a blending of the real and ideal, of the secular and spiri- 
tual, that there would really appear to be something in the atmo- 
sphere of Rome favourable to this particularly difficult compromise. 
We have not been able to meet with any other pictures in the 
International galleries in which spiritual beings have been so 
happily introduced without the suggestion of an inccugruity. 
Beneath Porcelli’s picture, on a table, are exhibited some beautiful 


“ tie be . ‘AY, | specimens of artificial pearls, by Vittoria Pozzi, whose ancestors, 
esthetic blunders. There is, in the original material, something : 


we are informed, invented the process 200 years ago. Besides 
being remarkably effective, they are very cheap. We have hitherto 
been under the impression that artificial pearls were invented bya 
French beadmaker, named Jacquin, who discovered that the scales 
cf the small fresh-water fish called the J/eak, when put inside 
hollow glass beads, gave them the appearance of pearl. Whether 
those displayed in the Roman Court are made in this way we have 
not been able to make out. 

Of machinery, the only article exhibited by Rome is a queer- 
looking contrivance called a “Cinepezoic Engine.” It is simply a 
cumbrous way of obtaining power from the labour of horses 
ascending a series of inclined planes arranged as quadrants of a 
circle, and communicating by connecting rods, cranks, and bevelled 
wheels with a horizontal shaft. 

Outside the eastern entrance to the Roman court are a couple of 
rifled brass guns, with the cross keys and arms of the Holy Father 
engraved thereon. There is something truly symbolical in the 
arrangement, for the guns are pointed towards the Italian and 
English courts, and the abutment of his Holiness’ quarters upon 
France convey a fair idea of the arrangement. A very suggestive 
article, too, in the Roman court, is a comical looking apparatus 
which we at first mistook for a species of transcendental spirit-level, 
supported by gilt angels kneeling. On inquiry, it turns out to be 
a reliquary exhikited by Cardinal Wiseman. The glass tube was 
empty, but it was intended for a portion of a finger bone belong- 
ing to Saint Somebody or another. We wonder they did not 
favour us with a few winking virgins. As for Saint Januarius, it 
would have been hopeless to have expected that he would liquify 
his blood in such a land of heretics. 
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THE PROPOSED NEW PATENT OFFICE. 


Tue following is the recent report of the Commissioners of 
Patents to the Lords Commissioners of the Treasury on the sub- 
ject of building a Patent Office, Library, and Museum :— 

“Jn April, 1855, Lord Chelmsford, Lord High Chancellor of 
Great Britain, Sir John Romilly, Master of the Rolls, Sir Fitzroy 
Kelly, Attorney-General, and Sir Hugh M‘Calmont Cairns, Soli- 
citor-General, being four of the Commissioners of Patents fc rlnveation 
under the said Act, reported to your iordships in the words following : 

“The 4th sec. of the Patent Law Amendment Act, 1852, enacts, 
that ‘it shall be lawful for the Commissioners of her Majesty's 
Treasury to provide aud appoint from time to time proper places or 
buildings for an office or offices for the purposes of the said Act.’ 

“In pursuance of the requisition of the Lords Commissioners of 
her Majesty’s Treasury, dated in 1853, the Commissioners of her 
Majesty's Board of Works provided certain offices for the Commis- 
sioners of Patents, being the ground floor rooms of the Masters’ 
Offices in Southampton-buildings, Chancery-lane, theretofore occu- 
pied by Masters in Chancery, abolished under the Act 15 & 16 Vict. 
c. 80; and an annual rent of £490 is now paid out of the Fee Fund 
of the Patent Office to the Suitors’ Fund of the Court ef Chancery 
for the hire of the same. 

«“ This arrangement was not considered to be permanent ; no lease 
has been granted, and as these offices are now required for the 
occupation of the registrars and other officers of the Court of 
Chancery, due notice has been given to the Commissioners of 
Patents, requiring them to give up possession as soon as other 
suitable offices can be procured. 

« ‘These offices were in 1853 sufficient in number and accommo- 
dation for the ordinary business of the office. 

“In the year 1855 the Commissioners of Patents established a 
free public library within their office, containing works of science in 
all languages, the publications made by the commissioners, and the 
works upon patented and other inventions published in the British 
colonies and in foreign countries. 

“Thislibrary has greatly increased and continues to increase, 
partly by purchases, but in a great measure by gifts of valuable and 
useful books. It was resorted to at the first opening by inventors, 
engineers, and mechanics, as well as by barristers, solicitors, and 
agents engaged in patent business; it has become a collection of 
great interest and importance, and the number of readers has so 
much increased that at this time convenient standing room cannot 
be found in the two small rooms within the office which can be ap- 
propriated to the library. It is the only library within the United 
Kingdom in which the public have access not only to the records 
of the patents and inventions of this country, but also to official and 
other documents relating to inventions in foreign countries, and 
this without payment of any fee. 

“ A largely increased accommodation is urgently required. 

“No suitable building can be found in the immediate neighbour- 
hood of Southampton-buildings, either to be rented or for purchase. 

“The new offices to be provided must be fire-proof, for the pre- 

servation of the original specifications and other records of the 
office ; the offices now occupied are fire-proof throughout. 
» “Tbe Commissicners of Patents are in possession of a collection 
of very valuable and interesting models of patented machines and 
implements, as 7.so of portraits of inventors, many of them gifts, 
and others lent by the owners for exhibition. They are now ex- 
hibited daily, -.nd gratuitously, in a small portion of the museum at 
Kensington “ssigned to the Commissioners of Patents for that pur- 
pose by the Lords of the Committee of Privy Council for Trade. 

“A mvseum of this nature necessarily increases, and the number 
of mtdels now exhibited may be considered as forming only the 
foundation of a great national museum. 

“The great work of printing the old specifications of patents, with 
the drawings attached thereto, enrolled in Chancery under the old 
law, dating from 1623 to 1852, and 12,977 in number, was com- 
menced in 1853 and completed in 1858. All have been fully in- 
dexed in series and subjects, and the indexes printed and published. 
These prints of specifications form about 900 volumes (450 imperial 
octavo volumes of drawings, and the like number of imperial octavo 
volumes of letter-press). ‘The indexes form seven imperial octavo 
volumes. These valuable works have cost, in transcribing, print- 
ing, lithographic drawing, and paper, upwards of £90,000. 

* Notwithstanding this great outlay, the balance sheet of income 
and expenditure for the year 1857, prepared for the annual report 
of the commissioners, and laid before Parliament, shows a surplus 
income from the commencement of the Act, Ist October, 1852, to 
the end of 1857, of £6,000. 

“The balance sheet of income and expenditure for the year 1858 
will, no doubt, increase the total surplus to £12,000 or £13,000, 

“The work of printing the old specifications being completed, 
as above stated, the expenditure on that head ceases altogether, and 
consequently the surplus income of the year 1859 is estimated at 
£31,000; adding this sum to the available surplus of £12,000, as 
above stated, and allowing a margin of £3,000, £40,000 may be 
safely estimated as the sum available for building purposes at the 
end of the year 1859. 

“The Act of 1853(16 Vict. c. 5) converted all the fees imposed 
by the Act of 1852 into stamp duties, thereby passing the whole 
income of the office to the Consolidated Fund. The expenditure of 
the office is estimated and voted annually by Parliament. 

“There is no appearance of diminution in the number of appli- 
cations for patents, and they may be safely estimated to continue for 
future years at 3,000 in each year.* 

“This number will produce £95,000 in stamp duties, and adding 
thereto £1,600 for the average annual proceeds of sales of printed 
specifications, the future annual gross income may be taken at 
£96,600. The gross income is, however, liable to a deduction of 
£18,500 on account of revenue stamp duties, leaving the real 
available future income of the Patent Office at £78,10Ut per annum, 
or thereabouts. 

“ The Patent Law Amendment Act, 1852 (15 & 16 Vict. c. 83.), 
imposed certain revenue stamp duties upon patents. These duties 
have hitherto produced £15,300 per annum, and that sum has been 
charged against the office in the annual balance sheet of income 
and expenditure. These duties are estimated for future years to 
produce £18,500.t or thereabouts. 

“The work of printing the old specifications being completed, as 
above stated, the yearly future cost of the current specifications 
abstracts of specifications, journals, indexes, &c., in letter-press 
printing, lithographic printing, and paper, will not exceed§ £17,500 
per annum, as contrasted with the average yearly expenditure on 
those three heads of £39,375 within the years 1856-7-8. 

“The Commissioners of Patents are of opinion that it is not 
expedient to propose to Parliament a reduction of the scale of stamp 
duty fees imposed by the Act of 1852. 

“They are of opinion that the fees paid upon the passing of a 
patent are not too heavy; the large number of applications (3,000 in 
each year), accounting for the large amount of income. Any ma- 
terial reduction in the amount of fees would undoubtedly tend to 
Increase the number of useless and speculative patents; in many 
instances taken merely for advertising purposes. 

‘ " The fee stamp duties and the revenue stamp duties are as 
Ollows :— 





|} Fee Revenue 
stamp stamp 
duties. | duties. 


esti ££ adf sd. 
Within the first six months from the petition for provi-? ,, 

sional protection to the filing of the specification } 2000500 
On the patent at the expiration of the thirdyear.. .. 40 0 010 0 0 
On the patent at the expiration of the seventh year .. 80 0 020 0 0 
(The patent is granted for fourteen years). | 














* The number of applications in 1861 was 3,276. 
t The available income of the Patent Office amounted in 1860 to £92,000. 
; - — stamp duties produced £18,485 in 1861. 
€ cost of printing, lithographic drawings, paper, books, and bindin, 
for the year 1861, amounted to £18,800, : ‘ . - 





“ There are 3,000 petitions for provisional protection presented in 
each year, or thereabouts. Of this number, 1,950 reach the patents, 
and 550 patents pay the £50 additional stamp duty required at the 
expiration of the third year; woe gam, or nearly three-fourths 
of the whole, thereby becoming void. Probably not more than 100 
of the surviving 550 will pay the £100 additional stamp duty 
required at the end of the seventh year. 

“Considering the beneficial results of the additional payment of 
£50 in sifting useless patents, the commissioners are of opinion 
that it is not expedient to reduce the amount, and so long as the 
surplus can be expended for the benefit of patentees and that 
portion of the community which is principally interested in and 
connected with the practical application to public purposes of dis- 
coveries and improvements in science and art, 

“They are of opinion that the surplus income, calculated as before 
stated, to amount to £30,000 at the end of the current year 1859, and 
to increase in each succeeding year at the rate of £20,000 per annum, 
may be beneficially applied in the purchase of groundin acentral situa- 
tion, and in the erection thereon of a sufficiently spacious fireproof 
building for the Patent Offices and public free library attached 
thereto; and that the surplus fund may also be beneficially 
applied in the purchase of ground and the erection thereon of a 
permanent and spacious building for the Patent Office Museum, 
sufficient ground being taken for the extension of the building, from 
time to time, as may be required. 

“This is the more necessary, inasmuch as models of the most 
interesting and valuable description lie scattered over the kingdom, 
in many instances constructed at a great expense, for legal and 
other purposes, for which the owners have no present use, and many 
of which occupy a space inconvenient to them. ‘These models, or 
many of them, would, as the commissioners confidently expect and 
believe, be presented or entrusted to them for exhibition in such 
museum, provided the public are allowed free access to it at all 
reasonable times. 

“ The Commissioners of Patents therefore request that the Lords 
Commissioners of her Majesty's Treasury will be pleased to sanction 
the application of a sufficient portion of the surplus now derived 
from the fees paid on patents for the purpose of accomplishing the 
objects above mentioned, and that with this view their lordships 
will be pleased to give the necessary directions to her Majesty's 
Board of Works to obtain a proper site for the proposed new Patent 
Office and library, to be selected with the approbation of the Com- 
missioners of Patents and with the sanction of the Lords Commis- 
sioners of her Majesty's Treasury, and also to prepare the necessary 
plans, elevations, and specifications for this purpose, also to be 
submitted to the Commissioners of Patents for their approval, and 
to make contracts for the building of the same when approved. 

“Tf their lordships consent to these proposals, the Commissioners 
of Patents have to request that a sufficient sum for the purpose, so 
far as the same may be required for the year 1858-9, may be 
included in the estimate to be laid before Parliament in the present 
session for Patent Office expenses.” 

This report was, immediately on the receipt thereof by their lord- 
ships, transmitted by them to her Majesty’s Board of Works, with 
instructions that a convenient site should be provided for the pro- 
posed new offices, public library, and museum, and also that plans 
and estimates should be prepared for Parliament. 

In 1849 the Lords Commissioners of her Majesty's Treasury and 
the Chief Commissioner of her Majesty’s Board of Works approved 
of a site for this purpose, lying at the northern extremity of the 
gardens of Burlington House; and thereupon plans and estimates 
were prepared for the new Patent Office and library, by Messrs. 
Banks and Barry, the architects appointed by the Board of Works, 
which were so arranged as to form a portion of one complete design 
for the appropriation of the whole site of Burlington House and 
gardens for various public buildings. This plan was, however, sus- 
pended or altogether abandoned on the change of Government in 
that year (1859), and no other site has been since provided for the 
Patent Office buildings. 

The space required for these buildings may be estimated from the 
following circumstances :—It is considered by the Commissioners of 
Patents to be highly desirable, and indeed necessary, that the Patent 
Office Museum should be so constituted as to become an historical 
and educational institution for the benefit and instruction of the 
skilled workmen employed in the various factories of the kingdom. 
These persons constitute a class which largely contributes to the 
surplus fund of the Patent Office in fees paid upon patents granted 
for their inventions. Amongst the various things necessary to be 
done in order to accomplish this object, it is considered to be of 
great importance that machines and exact models of machines, 
in subjects and series of subjects, showing the progressive steps 
of improvement in each branch of manufacture, should be ex- 
hibited. For example, taking the case of steamboats, in order 
to show the rise and progress of this invention, it is neces- 
sary to exhibit in a series of exact models of machines, or by 
the machines themselves, each successive invention and improve- 
ment in steam propellers, from the first engine on the paddle system 
that drove a boat of two tons burthen to the powerful machinery of 
the present day on the screw system in first-rate ships of war. Ac- 
cordingly the present museum presents a very interesting collection 
to elucidate this subject. The original small experimental engine 
that drove the boat of two tons burthen above referred to, is now in 
the museum, and stands the first in the series of propellers and 
models of propellers; and in order to explain how the existence of 
such a museum is the cause of its becoming daily more perfect, it 
may be useful to state that in this branch the following valuable and 
interesting original machines and models of machines have lately 
been added to the museum, either by the gift of the proprietors or at 
a very trifling expense :— 

First, a perfect model of Trevethick’s locomotive engine, the 
first engine that ran upon common roads in 1803, 

Secondly, an original stationary and pumping engine made on 
Newcomen’s principle, to which Watt applied his important inven- 
tion for condensing, by the means of a separate vessel and air pump, 
the steam that had been used and formerly condensed in the cylinder. 

Thirdly, the original fixed engine made by Watt in 1788 for 
converting rectilinear into circular motion, in order thereby to 
drive mill work by the use of his invention known as the sun and 
planet motion. ‘These two last-mentioned engines drove for many 
years the machinery used at the Soho Works of Messrs. Bolton and 

Vatt, near Birmingham. 

Fourthly, the very early original locomotive engine, brought 
from the Wylam Colliery in Durham, the first engine which moved 
by the contact of smooth wheels on smooth rails. This engine was 
worked at the colliery nearly fifty years, commencing in 1813. 

And fifthly, the original “ Rocket” locomotive engine made by 
George Stephenson and worked at the opening of the Liverpool and 
Manchester Railroad in 1829,)which unfortunately was the cause of 
Mr. Huskisson’s death. 

These instances are selected from one division of the museum’ 
and are enumerated for the purpose of pointing out, in the first 
place, the value of such a museum in an historical and social as well 
as in a scientific point of view, and, in the second place, the large 
space that must necessarily be required for the purpose of their 
accommodation, in such a manner as to enable those who wish to 
study them to be able to do so without difficulty or inconvenience. 
It is also to be borne in mind that the number of the models and 
machines will increase rapidly, year by year, and consequently that 
a large additional space of ground should be secured for the future 
extension of the museum. 

The commissioners are also in possession of a large number of 
valuable models, which still remain in cases, because room cannot 
be found for their exhibition in the space assigned to them in the 
museum at South Kensington; indeed so limited is that space, that 
they are obliged to postpone the acceptance of many valuable models 
offered as gifts by manufacturers and inventors. Several good 
models of machines have also, for the same reason, been lately 
removed to afford room for machines of a higher degree of 
interest. 





The public library at the Patent Office is in the same crowded 
condition ; the books daily increase in number, and many remain 
in cases, for the reason that shelf room cannot be found for the 
books, and still less accommodation for the readers. 

The inconvenience arising from this source is accurately pointed 
out ina memorial, presented to the Commissioners of Patents on 
the 22nd of July last, ard signed by forty-six gentlemen, consisting 
of eminent mechanical engineers, chemists, manufacturers, inventors, 
and agents, who are readers in the public library of the Patent 
Office. A copy of the memorial, so far as it relates to this subject, 
is appended to this report. 

In connection with the erection of the necessary buildings for the 
objects above specified, a most important consideration is the spot to 
be selected for that purpose. The readers in the library being 
of the class of scientific persons, barristers, mechanical en- 
gineers, chemists, inventors, skilled workmen in the various 
factories, solicitors, and patent agents, it is obvious that the readers 
should be enabled to read the books and examine the machines and 
models at the same time and in the same place, and, consequently, 
that the Patent Office, Public Library, and Museum, should be either 
under the same roof or in very close proximity, and also that the 
spot to be selected should be of easy access to the class of persons 
above referred to. 

The proposed site for the Patent Office Buildings in Burlington 
House-gardens having been abandoned, as above stated, the Com- 
missioners of Patents, in the following year (1860), proposed to your 
lordships, Fife House and Gardens in Whitehall as a convenient site 
for the Patent Office Buildings and Museum, and one that would 
unite all the necessary requirements already referred to. This 
proposal was favourably considered, and a minute of the treasury 
was transmitted thereon to the Board of Works. It was found, 
however, that until the question of the embankment of the river 
and the roads of access to the main river-side road should have 
been settled by Parliament, no appropriation of that site for building 
purposes could be made. 

This difficulty is now removed. The several roads have been 
set out and definitively fixed by the Thames Embankment Act of 
the present session, and it is consequently now open to her Ma- 
jesty’s Government, if it shall think fit to do so, Dorthwith to ap- 
ote seg the site of Fife House for the erection of the proposed 

’atent Oflice Buildings. 

The Crown leases of Fife House and the several buildings ad- 
joining thereto have lately expired, and therefore the whole pro- 
perty is now at the disposal of her Majesty's Commissioners of Woods 
and Forests in right of the Crown; and the Commissioners of 
Patents are informed that the site proposed can be obtained either 
by purchase or on a Crown building lease. 

The plan attached to this report shows the road of access from 
Whitehall to the river-side main road, and the site proposed to be 
taken (the Patent Office Library and Museum marked A. and 
coloured red); also the land to be reclaimed by the embankment 
marked J. and coloured green) proposed to be reserved and ap- 
propriated for the extension of the museum in future years. 

The surplus income of the Patent Office, applicable to building 
purposes, amounts in the aggregate to £129,000. The Commis- 
sioners of Patents do not propose to ask your lordships to apply 
for building purposes any portion of this sum which has already 
been received and has formed part of the general revenue of the 
country, but merely that the surplus income of the present year 
(1862) and that of succeeding years should be applied for the 
purposes above enumerated. 

The surplus income of the current year (1862) is estimated at 
£40,000. 

The Commissioners of Patents therefore earnestly request that 
your lordships will be pleased to sanction the appropriation of the 
site proposed by them for the Patent Office Buildings ; that your 
lordships will be pleased to give the necessary directions to her 
Majesty’s Board of Works to obtain the proposed site, either by 
purchase or by a lease from the Crown, and to direct the architects 
to prepare the necessary plans, elevations, and estimates; and 
further, that your lordships will be pleased to direct such plans, 
elevations, and estimates to be laid before Parliament at the com- 
mencement of the ensuing session ; and to apply for a vote for such 
proportion of the estimated cost of the buildings as may be required 
for the year 1863-4; and, should it be decided to purchase the land 
for the site, also to apply to Parliament for the sum of money neces- 
sary for that purpose, all such moneys to be repaid out of the 
surplus income for the current and succeoding years. 

Dated 7th August, 1862, 

Wesrrvny, C. 

Joun Rositty, M.R. 
Wiitam Atnerton, A.G. 
lounpent, Paumer, 8.G. 

Tursine Water Wueets.—The North Moor Foundry Company, 
we learn, are now executing orders for in all twenty of Schiele’s 
patent turbine wheels. During the stay here of the Viceroy of 
Egypt's steam yacht it was fitted by the North Moor Foundry 
Company with one of Schiele’s steam turbine ventilating machines, 
capable of delivering 1,200,000 cubic feet of air per hour, or 20,000 
cubic feet per minute, The same makers have since received orders 
fora considerable number of these machines for Egyptian war ships, 
troop steamers, &c., for yehtilation, clearing away smoke from the 
guns, &c. Messrs. Easton, Amos, and Sons have lately completed 
a 7ft. Fourneyron turbine for the Duke of Wellington's estate, 
Strathfieldsaye. 

Steam Fine Enaines.—A self-propelling steam traction and fire 
engine, made by Mr. W. Roberts, of Messrs. Brown, Lenox, and 
Co.’s works, Millwall, for Messrs. C. J. Mare and Co., was tried on 
Friday last at Mr. Hodges’ distillery, Church-street, Lambeth. The 
engine weighs, in working trim, and including 5 ewt. of coal and 
40 gallons of water in the tank, 7} tons. It has Benson's water 
tube boiler, with a donkey pump for maintaining an artificial cir- 
culation of the water between the external water casing and the 
water tubes. The steam is worked through a pair of 6-in. upright 
cylinders with 12-in. stroke, which can be geared at pleasure to drive 
either or both driving wheels (5ft. in diameter) and ata speed of 
fourteen miles an hour, although for a short run arate of nearly 
eighteen miles an hour has been attained. The wheels are driven 
through a pitch chain, and simple means are provided for com- 
pensating for its gradual wear. ‘The driving axles, one to each 
wheel, are hung each on two easy springs, and instead of axle 
guards, radius rods are employed to connect them with and secure 
them to the framing. A single steering wheel in front permits of 
turning the engine within a circle 12{t, in diameter, and nearly as 
quickly as a good mounted rider could turn a horse. Nothing, 
indeed, can exceed the ease with which the engine is controlled in 
all its movements. On the engine shaft there is a pulley and wind- 
lass, the former for driving machinery, if required, and the latter for 
hoisting, for which purpose, we believe, Messrs. Mare will employ 
the engine to a large extent. For the purposes of a fire-engine two 
of Mr. Roberts’ double-action pumps, each 9}in. in diameter, and 
filling for a length of Zin. at each revolution, are provided. The 
boiler is purposely made to hold arather large quantity of water and 
the time occupied in raising steam from cold water was consider- 
able. On getting to work, however, a 13-in, jet was thrown 
to the top of a chimney 140ft. high, and afterwards to a 
horizontal distance of 182{t. not measuring the broken water 
and spray, which reached 10{t. or 15ft. further. The steam was 
not maintained at a uniform pressure—indeed, it was at one 
time as high as 1701b. on the square inch, and, again, very little 
could be found. In this respect, however, Mr. Koberts hopes to be 
able to make an improvement before the engine is fairly put to work. 
During the trial he showed how, while the pumps were making 
50 double strokes per minute, he could play through a nozzle less 
than one thirty-second of an inch in diameter, and other nozzles re- 
spectively three-sixteenths of an inch, jin., fin., lin., and 14in. were 
successfully used. ‘The engine returned to Millwall at a late hour 
without accident. 
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BRAISTED’S HOSE PIPE JOINTS OR COUPLINGS. 


Tuts invention, by Thomas Braisted, of New York, US., relates 
to certain constructions and arrangements of joints or couplings for 


hose pipes whereby a perfectly tight coupling may be effected in a | 


ready and expeditious manner. 

Fig. 1 is a view of the inner or smaller cylinder or thimble; Fig. 2 
is a view of the outer or larger cylinder or thimble; and Fig. 3 
represents a longitudinal section of the two connected. 

A is a hollow cylinder or thimble with an internal flange or 
bevelled projection a on one side, situate near the shoulder or packing 
seat b, a sufficient space being left between it and the shoulder 
or packing seat to receive a packing ring or washer of leather 
or other suitable material, and also the enlarged or bevelled 
end b! of the cylinder or thimble B, as shown in Fig 3, the flange 
or bevelled projection a being so constructed that it may freely 
pass into the bevelled groove d. Opposite to the flange a in the 
cylinder or thimble A is an opening or hole passing through the 
cylinder or thimble and through the collar or boss e, e, shown on 
the outer side of the cylinder or thimble A, on which it is cast or 
fastened, and is used either as a screw or nut for forcing the wedge 
or bevelled end pin f into and against the bevelled edge of the 
bevelled groove in the cylinder or thimble B. g is the cap or nut 
of the screw attached to or forming part of the wedge or bevelled 
end pin f, and situated over the collar e, e. It will be seen that the 
collar e, e, by having the threads of a screw cut around its outer 
surface becomes the screw, and the cap g the nut, or if the thread be 
cut inside of the collar, the cap g becomes the head of the screw, and 
the collar the nut. B is the inner or smaller cylinder or thimble 
having a shoulder h, /, to receive the outer end of the cylinder or 
thimble A. It is made to pass into the cylinder or thimble A with 
sufficient ease to allow the enlarged end or projecting flange 6! 
beyond the bevelled groove d, to pass easily over the flange or 
bevelled projection a, the wedge or bevelled end pin f being drawn 
up so as to leave the side opposite the flange or bevelled projection a 
clear. ‘The bevelled groove d extends around the outer circum- 
ference of the cylinder or thimble B as before stated, and when 
passed into the cylinder or thimble A, the end and projection beyond 
the bevelled groove d after passing the flange or bevelled projec- 
tion a drops behind it, and the wedge or bevelled end pin / is then 
forced down into the groove and against the bevelled edge by turn- 
ing the cap g, Which is formed so as to be used by the hand or by a 
wrench. 





ba 


The ends i, i, of thefeylinders or thimbles opposite to/those form 
ing the connection arefof the same circumference, and are provided 
for attaching the hose or pipe to them, which may be done by meaus 
of bands and screws or rivets, or in any other suitable manner. 
Fig. 4 is a side view of another form of coupling — Fig. 5 is a longi- 
tudinal section of the same, and Figs. 6, 7, 8, and 9 are end views 
thereof. 

In these Figs. A is a hollow cylinder, with an external flange a, 
one side of one end of such cylinder being made in the form 
of a hook a, a, and bearing upon the opposite side a a pro- 
jection or staple ¢ with a hole d' made through it for re- 
ceiving the key d; the said hollow cylinder A being connected 
with a hollow cylinder B by means of the flange & on the 
hollow cylinder B and the flange a and staple ¢ on the hollow 
cylinder A, and held firmly in its place by the key d being 
driven through the hole d' in the staple c, and pressing the 
flange 6 firmly upon the packing Z (made of leather or any other 
suitable material) inserted in a groove made in the flange a, thereby 
making the joint water-tight between the flanges a and 6 of the two 
cylinders, or parts A, B, of the coupling. 

The flange a on the side a, a, has a semicircular (or any other 
shaped) projection A made inside of the hook, and the inside face g 


. 


of the hook is made bevelling or inclining from the inside of the lip | 
of the hook towards the face of the flange a. The staple ¢ is made | 


inclining outwards so as to allow the flange } of the part B to pass 
inside, which flange 4, on the side é', has a recess or notch c, ¢, of 
sufficient size to pass over the staple ¢, the said recess or notch ¢, ¢, 
being bevelled or inclined inwards from near the face + of the 
flange 6, to facilitate the passage of the flange b over the staple ec. 
The flange 6 on the side b' has one face & bevelled or inclined 
outwards at such an angle that when the flange b is in its place the 
angle of inclination of the face & may be at right angles to the 
inclination of the staple c. In the opposite side b, 6, of the flange d, 
there is a semicircular (or any other formed) recess or notch A! cor- 
responding to the projection / of the hook on the side a, a, of the 
flange a, and the bevelled or inclined face of this part of the flange 
corresponds to the face g of the hook, by which means, When the 
flange 6 is forced towards the flange u, in the act of coupling hose, 
the face g, by its inclination causes the flange } to press firmly on 
the packing Z, and the flange 6 is kept from lateral motion by the 
projection A, and the recess or notch 4', and the key d being driven 
through the hole d' in the staple c, and bearing upon the inclined 
surface k, prevents the two parts A and B from becoming detached 
from one another when coupled together. The key d is prevented 


from being lost by the leather strap ¢ attached at one end to the loop f 


on the key d, and at the other end to the loop #! on the part A of the 
coupling. : 

C is the hose screwed inside of the parts A and B of the 
coupling and kept in place by the inner cylinder D placed inside of 
the hose C, and rivetted through the hose C to the parts A and B of 
the couplings. 








Tue “Martien Process.”—We observe that, by the payment of 
the £100 stamp, the famous Martien patent for * purifying iron ” 
will be keptalive for another seven years. 


TAYLOR’S CARDING ENGINES. 
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Lancashire, consists in driving the doffer of carding engines from 


feed rollers continuing to supply the fibrous material when the 
licker-in is stopped. One mode of performing the invention is as 
follows :—The licker-in is driven as usual by a strap from the main 
cylinder, and the licker-in by mears of a strap gives motion to the 
pinion by which the doffer is driven. The feed rollers are driven 
as usual by the doffer. 

The illustration represents the principal parts of a carding engine 
of the usual construction, to which one mode of constructing the 
improvements is applied. 


rated are made in the usual manner. The licker-in 4 is driven, as 
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Tue nature of this invention, by William E. Taylor, of Enfield, | now customary, by the crossed strap / passing round the pulleys b! 


and c!; but the doffer instead of being driven direct from the main 
, o 


the licker-in, in order to stop the feed rollers when the licker-in is | cylinder, as heretofore customary, is now driven by the crossed 
stopped, thus preventing the injury to the card teeth resulting from the | strap ¢ passing around the pulley 8? on the licker-in shaft, and 


the pulley 7 mounted on the stud j'; to the pulley 7 is cast or fixed 
the pinion j? gearing into the wheel g! on the shaft of the doffer. 
The feed rollers a are driven from the doffer g in the usual manner 
by the bevel pinion g? gearing in the pinion & on the side shaft 4', 
to the other extremity of which is fixed the pinion 4? gearing into 
the wheel a' on the lower feed roller a. These parts are indicated 
by dotted lines. By thus driving the doffer from the licker-in it is 
evident that when the driving strap h breaks or slips off 


a, a, are the feed rollers; 6, the licker-in; | its pulleys, the licker-in, and consequently the doffer and 
c, the main cylinder; d, the ‘“ fancy ;” e, e, and 7; f, the working | feed rollers, stop simultaneously, thus preventing the injury to 
and stripping rollers; and g, the doffer. All the parts above enume- | the card teeth on the licker-in resulting from the feed rollers con- 


tinuing to feed when the licker-in is not in motion. 





LANCASTER’S CAST IRON ORDNANCE. ° 
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Tus invention, by Chas. W. Lancaster, of New Bond-street, 


consists in removing the rear end of the gun including the 
the cascable before or after the gun has been strengthened with 
wrought metal in the form of a hoop or hoops, jacket or jackets, or 
both hoops and jackets, in forming a thread on the jacket or hoop, 
and in screwing thereon or therein a wrought iron or steel breech 
end, or cascable, so as to close the rear end of the gun. 

The illustration shows a longitudinal section of a piece of ord- 
nance strengthened according to the invention. a@ is the cast iron 
gun from which the original breech has been cut; 6 is a wrought 
iron hoop surrounding the rear end of the gun a, and extending 
forward somewhat beyond the trunnions. ‘This hoop is also pro- 
longed to the rear beyond the point at which the eascable has been 
removed, a screw thread is cut in it into which the wrought iron or 
steel breech or cascable c is screwed ; d, d, d, are wroaght iron hoops 
surrounding the hoop 4, and ¢ is an outer jacket. Any number of 
hoops may be used. Instead of the breech screwing into the hoop), 
the breech and hoop may be made in one piece, and the hoop passed 
over the gun and the whole secured by the hoops d, d, d, and outer 
jacket e, as before. 








Botckow anv Vavenan’s.—THe Veican-street Works.—The 
Vulcan-street Works cover 25 acres of ground; and altogether it is 
| estimated that Messrs. Bolekow and Vaughan’s works at Middlesbro’ 
}and the neighbourhood cover from 60 to 70 acres of land. The 
| Vulean-street Works give employment to 1,600 hands. I see by my 
notes that these works were commenced about seventeen years ago. 
They had then only two blast furnaces; now they have twelve, 
| three at Middlesbro’ and nine at Eston, besides four at Witton Park 
—making a total of 16. The works have gone on gradually extend - 
ing. The puddling furnaces number nearly 200, supplying 16 
rolling mills which are engaged in the manufacture of angle, T, 
girder, and all sorts of iron. ‘l'here are mills also for rolling plates 
for boilers, shipbuilding, and other purposes, where they are turning 
out (among other plates) a large quantity 6ft. wide, 20ft. long, and 
lhin. thick. The appliances of these works as to the manufacture of 
plates are of such a character that size or thickness are altogether 
immaterial. They have foundries which turn out 1,000 te’ s of cast- 
ings weekly; and their rolling mills turn out 1,400 tons per week. 
In the production of their iron they consume 4,500 tons of coal, 
5,000 tons of coke, and 2,000 tons of limestone per week. Their 


| the ‘Tyne, shows an increase of 2,571 tons. 1 ed | 
| tons, being a decrease of 3,358 tons; Amble (Warkworth), 4,715 tons 





| make of rails is for all parts of the world—the continent of Europe ; 
| the East Indian possessions, for America (though that source isclog- 
ged at present), and for Africa; in addition to which they send largely 
coastwise. The epgine power of Messrs. Bolekow and Vaughan’'s 
works (I take it that this is the entire power—coal mines, blast 
furnaces, and engine works) is equal to 4,300 horse, working eighty 
engines, exclusive of locomotives. Of locomotive engines they 
have about a dozen, traversing 15 miles of their own railroads. 
They give employment to 5,400 men and boys; namely, at their 
four collieries (situate in the neighbourhood of Bishop Auckland), 
2,400 ; at the Vulean-street Works, 1,600 ; at Eston blast furnaces, 400 ; 
and at the Eston ironstone mines, 1,000; and the paid labour of this 
gigantic place is from £5,000 to £6,000 per week. The establish- 
ment is self-contained, producing its own minerals, and manufac- 


when the works at Witton Park alone, last year, consumed one 


produce their own gas for lighting the works at Eston, the Eston 





turing its own bricks. ‘he latter must be something extensive | 


million and a half of bricks in lining the blast furnaces there. They | for every man employed in the mines. 





the growth of corn and fodder for their cattle; and they have the 


whole of own ships for carrying their produce to distant parts of the world— 


namely, four iron steamers—one of 800, one one of 600, one of 500, and 
of 400 tons burthen. So that a more complete establishment, or one 
more extensive, could hardly be imagined in the hands of two private 
gentlemen, whose works in plant, collieries, and shipping are 
valued at about £3,000,000. All their own machinery, it will be 
understood, though I have not named it specifically, is also manu- 
factured by them.—Special correspondence of the Newcastle Chronicle. 

Tue Coat Trape.—The Custom-house returns show the result 
of the coal trade of the principal British ports in August. Newcastle 
exported 179,505 tons over sea, being a decrease of 18,107 tons as 
compared with the same period of 1861. Shields, however, also on 

Blyth exported 9,188 


—decrease, 1,135 tons; Sunderland, 104,208 tons—increase, 2,044 
tons; Hartlepool, 69,997 tons—increase, 11,793 tons; Seaham, 
10,444 tons—inerease, 1,721 tons; Middlesborough, 12,393 tons— 
731 tons; Cardiff, 136,128 tons—increase, 28,452 tons; 
,856 tons—increase, 5,534 tons; Newport, 20,262 tons— 
increase, 8,745 tons; Llanelly, 10,421 tons — increase, 1,004 tons. 
Of goods other than coals aud coke exported, Neweastle shows an 
increase in value of exports amounting to £69,438; Sunderland, 
£214; and Middlesborough, £11,165. Hartlepool a decrease in the 
value of exports amounting to £193,848. Newcastle sent 168,572 
tons of coal to London and other ports in August; Sunderland, 
168,275 tons; Hartlepool, 110,758 tons ; Middlest rough, 15,862 
tons; Seaham, 61,673 tons; Cardiff, 83,425 tons; Newport, 56,315 
tons; and Maryport, 35,935 tons. : : 

Tux Eston Mixe.—Underneath the Nab is the Eston Mine, the 
property of Messrs Bolekow and Vaughan. You approach me 
entrances by steep inclines, reaching the top of which you tind yourse 
ona platform which has been dug out of the hill side, and on one 
part of which have been built a storehouse and a pretty little cottage 
residence for the housekeeper. In the early part of their career this 
firm drew their supply of ore from Mrs. Clark's Whitby mines. 
Afterwards the Eston ore was discovered to be a superior quality, 
and these mines were opened. In October, 1850, the mines having 
been then some time at work, the branch railway (of which I have 
made mention above) was begun and so far completed that in 
December of that year 136 tons of ore were sent down, making the 
total of ore sent from these mines in 1850 of 4,177 tons. _ In January, 
1851, the first locomotive passed along the line, and since then the 
operations have gradually extended themselves. ‘The first — - 
tions that the’ engineer received regarding the Eston mines were t nat 
1,000 tons of iron ore would be required per week; but before the 
line of railway had been completed the order was changed to _ 
tons per day ! This was also found to be an inadequate quantity, an 
in the year 1851, 188,000 tons were sent down from the mines to 
furnaces of Messrs. Bolekow and Vaughan. In the five years, 
ending 1856, 1,719,507 tons were sent down; and in 1856 the 
quantities ran from 10,000 to 12,000 tons per we In that year 

The greatest day’s work WaS .. «2 «+ «+ + 
week’s Work... «2 «2 + s* # 
fortnight’s work .. .. «2 «+ «+ + 
500 tons per day—some- 
tons per day per man 





increase, 
Swansea, 3é 








» 

” 
At the present time they are producing 2, 
times verging upon 3,000 tons per day—or three 

ede ¥ The day preceling that 7 
which I visited the mines, 2,800 tons had been sent o it. — Spec @ 


24,138 








mines, and the village of Eston. They have four farms engaged in , correspondence of the Newcastle Chronicle. 








fi 
i] 


Tar mangeh 





Serr. 19, 1862. 


THE ENGINEER. 


171 








BELLHOUSE 


FIG. 1. 


AND 


DORNING’S 





HYDROSTATIC PRESSES. 
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Tms invention, by FE. T. Pellhouse and J. Dorning, of Manchester, | 


consists of a novel arrangement and combination of hydrostatic 
cylinders and rams, or of a hydrostatic cylinder and ram, with other 
mechanical contrivances for compressing aud packing into bales, 
cotton, Wool, yarn, fibre, hair or other compressible materials. The 
following description refers more particularly to the adaptation of 
this invention to the packing of cotton bales in a suitable form for 
shipment from India, although this is only one of its adaptations. 
Fig. 1 represents a vertical section of one arrangement of the 
improved hydrostatic press constructed for the packing of cotton, 
and Fig. 2 is a sectional plan of the same corresponding to Fig. 1. 
The essential feature of novelty in this press is the combination 
of vertical and horizontal pressure exerted upon the same bale in 
one operation, ‘The ram heads A and A! of the vertical and hori- 
zontal presses respectively work within their corresponding vertical 
and horizontal boxes or cases B and Bl The cotton or other 
material to be compressed is introduced into these boxes or cases 
through suitable apertures closed by hinged doors or otherwise. 
One of these doors on the casing b! of the horizontal press is shown 
at C. The spaces above and in front of the ram heads having been 
filled with cotton, the table or ram head A! of the horizontal press 
is foreed by the ram laterally until it becomes level or ilush with 
the side of the box or casing B of the vertical press, as shown by 
the dotted lines in Fig. 1. T’he ram head or table A of the vertical 











press is now caused to rise, and the already partially compressed | 


cotton is further compressed in a vertical direction until the whole 


CORNFORTIL AND SMITIVS MACHINERY FOR B 





is contained within the small space between the ram head or 
table A and the top of the vertical press, also shown by dotted lines 
in Fig. 1. The upper part of the box or casing B is then opened 
by hinged doors or otherwise, so that the bale may be covered with 
canvas and corded or hooped in the usual way, a chain and counter- 
weight D or other suitable contrivance in connection with the 
horizontal ram A! serving to draw it back so soon as the water is 
allowed to escape out of the horizontal cylinder, so as to lie in 
readiness for a fresh supply of material. 

The ram and table of the vertical press ave allowed to descend by 
their own gravity after the bale is completed, and the making of 
another bale is proceeded with. If desired, two or more horizontal 
presses in whatever relative position may be combined with a 
vertical press, as shown by the diagrams, Figs. 3 and 4. Fig. 3 re- 
presents a vertical sectional diagram of an arrangement wherein two 
horizontal presses are combined with a vertical press, and Fig. 4 re- 
presents in sectional plan the combination of four horizontal presses 
with a vertical press. In lien of placing the supplementary presses 
in a horizontal position, they may, if preferred, be placed in oblique 
positions at any angle desired. 

Instead of having the whole of the presses worked by hydraulic 
power it is proposed in some cases to work the horizontal or supple- 
mentary presses by suitable mechanical movements, giving the de- 
sired amount of pressure; but, in all cases, the final vertical 
pressure is given by a hydrostatic press, with which alone, cotton 








| can be properly compacted together. 
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TT AAT 
Wn 11] | | \ 
AMAA A AU 








 —— 


a Tuts invention, by Jolin Cornforth, cf Warwick, and Benjamin 
, mith, of Birmingham, consists of the machinery for boring or 
drilling gun barrels and tubes, and otherarticles having a cylindrical 
elongated, or prismatic figure. 
on he ae resembles generally a double lathe, ora lathe with 
“a = lel headstocks, and is represented in plan in Fig. 1, and in 
three m _ vertical section in Fig. 2, the section being taken 
-_ s i 1e middle of one of the spind'es of the machine. a, a, are 
poe _, ars to be bored or drilled supported at one end in the 
Pindles 6,2, of the headstocks c, c, and at the other end in hollow 


collars a, d, the collars being supported on or forming part of the 
movable rests e, e. ‘The ends of the lathe spindles 6, b, are turned 
in the form of hollow cones, and the hollow collars d,d, are 
similarly formed, as will be seen by referring to the section Fig. 2. 
The bars a, a, to be bored or drilled are made conical at each end to 
fit in the conical chucks of the spindles 6, 6, and bearings of the 
collars d,d. Rotatory motion is communicated to the bars a, a, by 
drivers fixed on the spindles b, b, acting on carriers on the bars as 
represented. The borers or drills /, f, are supported in the machine 
in a line with the axes of the bars a,a. ‘he borers or drills jf, /, 








have an advancing motion in the manner hereinafter described 
but have no rotatory motions. The borers or drills ff, 
are fixed in the rests 9, g, the rests being supported and capable 
of moving transversely upon the dovetail 4, the dovetail being 
connected through the screw box,i with the screw The 
rest carrying the hollow collars d, d, is fixed to the bed, 
of the machine by means of the screw pir J, and the collars 
d,d, are capable of moving longitudinally upon the rest by 
means of the screws m, and screw boxes n (Fig. 2). Motion is 
given to the bars a, a, by driving bands passing over the pulleys 0, 0, 
on the spindles 6,6. On the end of the spindles d, b, pulleys p, p, 
having different speeds upon them, are situated, and below the 
pulleys another large pulley g, having different —_ upon it, is 
situated. A band passing from the pulleys p, p, to the pulley g com- 
municates to the latter a rotatory motion which is transmitted 
through the train of toothed wheels r,s, to the screw k& The 
machine being set in motion a rapid rotatory motion is given to the 
bars a,a; the screw box i is made to move slowly upon the screw &, 
and thereby to advance the borers or drills f, /; through the hollow 
collars d, d, and bore or drill the rotating steel or iron bars a,a. The 
return motion of the slides carrying the borers or drills is effected 
by turning the winch ¢ on the axis of the screw 4, the pulleys p and 
q being thrown out of gear for that purpose. 

Over the collars d, a cistern containing water or a solution of soda 
or soap in water is placed, and a small pipe fixed in the bottom of 
the cistern delivers a stream of the water or solution through the 
hollow collars d into the partly drilled bars. ‘The bed of the ma- 
chine is higher at the end, carrying the boring tools, than at the 
other end, so that the liquid introduced into the bars has no ten- 
tency to run out, and the drills always work in water or liquid. A 
cistern of water is also situated over the bars a, a, and delivers a 
stream of water on the outside of the bars to keep them cool. By 
the use of the hollow chucks described in the lathe heads, or head 
stocks in place of centres the axes of the bars are preserved ac- 
curately in a line with the axes of the borers or drills. 





SOUTIL WALES INSTITUTE OF ENGINEERS. 


Tue fifth annual general meeting of the members of this valuable 
scientific institute was heid in the theatre of the Royal Institution, 
Swansea, on Friday and Saturday last, the 12th and 13th inst. The 
president for the current year, W. Adams, Esq., of Ebbw Vale 
Aberdare, took the chair on Friday soon after four o'clock, but the 
business of the first day was of a purely formal character. The 
ballot papers having been opened and examined, the following 
gentlemen were declared duly elected members of the society :— 
Mr. T. Williams, M.D., Swansea, having been proposed by 
Mr. Lionel Brough, Government Inspector of Coal Mines for the 
West of England, and seconded by Mr. Thomas Evans, Govern- 
ment Inspector of Coal Mines for South Wales; Mr. Robert Eaton, 
of Swansea, having been proposed by Mr. Brough, and seconded by 
Mr. T. Il. Hosgood; Mr. W. S. Dorman, of London, having been 
proposed by Mr. Edward Williams, and seconded by Mr. E. Brigden ; 
Mr. George Brown, of Mountain Ash, Aberdare, having been pro- 
posed by Mr. ©. James, and seconded by Mr. E. Williams ; 
Mr. J. Brown, of Mountain Ash, was also received as a graduate of 
the society, ‘his was the whole of the public business transacted 
the tirst day. 





Sarurpay, Serremper 13rn, 1862. 


The president, W. Adams, Esy., took the chair this day at twelve 
o'clock, there being a large attendance of members present, amongst 
whom we noticed Lionel Brough, Esq., of Clifton, the Government 
Inspector of Mines for the West of England district ; ‘I’. Evans, Esq., 
Government Inspector of Mines for the South Wales district; 
W. 8S. Clark, Aberdare; W. Menelaus, Dowlais; (. H. Waring, 
Neath; J. Cox, Newport ; George Parry, Ebbw Vale; John Smith, 
Aberdare; — Jenkins, Aberdare; Thomas Walters, Swansea; 
H. Moxham, Swansea; Edward Williams, Merthyr; HE. Brigden, 
Dowlais; Charles Lean, Swansea; Wm. Bowen, Swansea; Wilson 
Trick, Yniscedwyn; George Fisher, Ystalyfera; George Martin, 
Dowlais; — James, Ebbw Vale; Finnis James, Ebbw Vale; 
— Nixon, Cardiff; Windsor Richards, Ebbw Vale; — Baggott, 
Llanelly; William Williams, Llanelly; Ed. Martin, Dowlais; 
Walter Child, Dowlais; 'T’. H. Hosgood, Aberdare; G. Allen, 
Hirwain; — Hale, Risea; and a large number of others whose 
names we could not ascertain. 

The room was tastily decorated under the superintendence of 
Mr. Thomas Walters, of Swansea; and upon the table in front of 
the president's chair were some beautiful models, including that of a 
coal-cutting machine and a coal-tipping machine, exhibited by 
Mr. ©. H. Waring, of Neath, and which attracted a good deal of 
attention. ‘here were also some good specimens of puddled steel 
rails made at the Ebbw Vale Works, and also some cast steel rails 
made at the same works under a new process patented by their 
agent, Mr. Barry. ‘These latter were pronounced by several present 
as equal, if not superior, to anything of the kind yet produced, and 
as at the present time makers generally are directing their attention 
to produce a cheap but durable steel, the rails in question were much 
and deservedly admired. ‘There were also some fine specimens of 
ironstone, coal, &c.. from the Yniscedwyn district, copper ores, 
scientific instruments, &c. 

The secretary (Mr. E. Williams) having read the minutes of the 
last meeting, which were duly confirmed, 

The president said that the council meeting had been held the 
previous evening, When the treasurer's statement of accounts was 
submitted, and he was happy to be able to inform them that the 
funds of the society were in a most favourable state. The sum of 
£191 8s. 7d. remained in the treasurer's hand after payment of all 
expenses, and there were some few subscriptions due, so that they 
had upwards of £200 in favour of the institute. This was an 
increase over last year of about £85. He thought they could not, 
therefore, complain as to the state of their funds, which he hoped 
and believed would go on increasing still. The officer of the insti- 
tution (which it was not necessary to ballot for, as there was not 
opposition) had been elected as follows:—Thomas Evans, Ksq., 
Government Inspector, the president for the next year; viee-presi- 
dents, himself (Mr. Adams) and Mr. Menelaus. Council :—Messrs. 
Geo. Martin, — Greenwell, F. Levick, Inspector Rhys, H. Rhys, 
David Roberts, J. Cox, and Bedlington Kirkhouse. ‘Treasurer, Mr. 
Brigden; and secretary, Mr. Edwd. Williams. He regretted to say 
that death had taken away two of their members during the past 
year, Mr. ‘I’. R. Williams, of , @ young gentleman of con- 
siderable promise, and who had only just commenced upon his pro- 
fessional career, and Mr. Robert Rees, of Lettyshenkin, also a young 
member, but who, doubtless, would have made a most useful man in 
his profession had his life been spared. He regretted, of course, that 
death had taken these gentlemen from amongst them. On the other 
hand he was glad to be able to say that the institute had received 
several new members during the past year, whilst five had been 
elected yesterday, so that the society was increasing in point of 
numbers (it numbers now upwards of 200). He had very little fear 
that their society would diminish, but believed it would go on 
gathering strength and would add to its members every year. The 
first business of the meeting was to offer some further remarks upon 
the papers read, and partly discussed at their last meeting, viz., Mr. 
Schmidt's and Mr. Cope Pearce’s, on “ Diagrams for Showing the 
Motion of Valves in tn Engines,” and Mr. Ashcroft’s, on “ A 
Plan to improve Canal Locks, &c.” No further discussion, how- 
ever, onal upon these papers, but the members proceeded to con- 
sider the very able paper written by Mr. J. Cox, on “ The Selection 
and Treatment of Coals for the Blast Furnace and Cupola.” As 
this paper has attracted considerable attention, we append a few of 
its chief features. After a few introductory observations, Mr, Cox 
proceeds :— Although almost from its first discovery the difference that 
existed in the coal raised from different coal fields, from the different 
seams in the same coal field, and even from the same seam in dif- 
ferent localities of the same coal field, became apparent, yet the iron 
manufacturers, as well as the mechanical and gas engineers, had no 
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clue to guide them in forming their judgment of the different 
Varieties, but the results of practical experience, results which had 
often to contend against preconceived opinions, based on prejudice 
or ignorance. Of late years, however, the chemist has come to the 
assistance of the mechanical engineer, and by showing him the 
relative value of the combustible constituents of the different coals 
has enabled him to see where his results fell short of the theoretic 
value. . . . Inthe early history of iron the smelting was effected 
solely by the charcoal of wood, and this primitive method 
being still in operation in foreign works where extensive 
forests permit ifs continuance, brings us acquainted with the fact 
that the iron so smelted is of great purity. This being supposed to be 
due to the absence in that combustible of deleterious matters known 
to exist more or less in all coal, has established so firmly the belief 
that coal can never fully supply the place of wood for the manufac- 
ture of iron of the highest purity. All works which are celebrated 
for the excellence of their pig, the use of some particular seam of 
coal for the smelting furnace is a sine qua non of the manufacture:— 
The “better-bed” for the best brands of Yorkshire, and the 
“ three-quarters ” and “old coal” of the North-eastern portion, and 
the “rock vein” of the eastern outcrop of the South Wales Min- 
xal Basin for the superior irons of Blaenavon and Pontypool. It 
is not, however, intended to be asserted that finished iron of the 
nighest excellence cannot be obtained from pig smelted by any fuel 
or from any ore—science has so completely exposed the deleterious 
influences which are the causes of inferiority iniron, and explained 
the means of their removal, that the purification by after processes 
is now a question only of labour, of fuel, and of waste, and it is 
only limited by the cost; but the inference is that, the selection of 
the fuel is as essential as the sclection and treatment of the ores. 
Analysis gives the constituents of coal, as carbon, hydrogen, oxygen, 
nitrogen, sulphur, and ash—the latter composed chiefly of lime, 
alumina, silica, and iron, Experience shows that when the sulphur 
is in connection with iron, the process of coking does not totally 
discharge it—although watering the coke when hot will evolvea 
part, and 40 per cent. of the remainder may be dissipated if the 
watering be done in the oven —stilla considerable quantity will re- 
main in the coke, sufficiently to act most injuriously on the iron it is 
intended to smelt, and to which the phenomena which attended the 
combustion of coke in the tire-box of the locomotive enabled us to 
assign a relative quantity before the analysis of chemistry had come 
to our assistance. In the year 1839-40 a series of experiments were 
made on the Cireat Westeru Railway to determine the relative value 
of the coals of South Wales, Somerset, and Gloucestershire, for the 
manufacture of locomotive coke, and the result of all the observa- 
tions on the coking of coals in general, and the combustion of their 
coke, may be succinctly stated to be, that although a part of the sul- 
phur they contain is evolved in coking, as sulphuretted hydrogen 
and another part may, by watering the coke in the oven, be driven 
off in the same form, a portion still remains which the intense heat 
produced by the combustion of their coke under blast fuses and fires 
with the iron which accompanies it, before the oxygen of the air can 
have time to act upon and dissipate it as sulphurous acid: and that 
even in the best and purest there is an amount which human skill 
has as yet fail (to dispose of or to neutralise, which it requires but 
little consideration to satisfy us must be as injurious to the iron 
smelter as proved to be destructive to the tubes of the engines. 
was also clearly proved that during the process of coking part of 
the nitrogen of some Coals does unite with carbon, and form eya- 
nogen, instead of following the usual course of uniting with hydro- 
gen to form ammonia, but we are at present in the dark as to the 
nature of the conditions which govern the formation of this com- 
bination ; but when it does take place experience convinces us that 
it does so nore extensively when the temperature is at the highest, 
or, in other words, that the formation of sulpho-cyanogen is the 
greatest towards the latter part of the process of destructive dis- 
tillation in the gas retort. The experience, therefore, of the 
gas engineer has put us in possession of the fact that in 
the coking of some coals part of their nitrogen forms eyano- 
gen; that this cyanogen unites with sulphur, and is evolved 
with it; that the creation and evolution of this compound is greatest 
the higher the temperature at which we work—in other words, that 
certain coals contain in themselves the germs of a power of render- 
Ing Noxious # portion of the sulphur they contain, the generation 
of whi h power is, to a great extent, under our control. Other ex- 
periments having been tried, the coke of the “three-quarter” coal 
was reported by the ironfounders to whom it was sent as possessed 
of extraordinary purity, as softening hard iron, and almost convert- 
ing white iron into grey, and nothing short of a total freedom from 
sulphur was, therefore, attributed to it. When burnt, however, in 
locomotives the report of the drivers led at first to a very different 
conclusion. They stated it to be full of sulphur, and that (to use 
their own language) it stunk so that they could not stand upon the 
engine. As this statement, so far as regarded the copious evolution 
of offensive vapour, was found to be correet, it was more than pro- 
bable that the trials would have been immediately discontinued had 
not the favourable character received with this coal come from a 
source which placed it above suspicion; they were, therefore, 
proceeded with, and watched with more than ‘ordinary care and 
curiosity. ‘The result was that the action of sulphur could nowhere 
be detected by those effects which had come to be regarded as the 
natural consequence of its presence; no action could be perceived 
on the face of the fire-box, or ou the tubes, which remained clean, 
and of a snowy whiteness; and (which was more conclusive) no 
trace of copper could be found in the ashes from the smoke-box. It 
thus became evident that the rough estimate of the quantity of inju- 
rious matter in the coke usually made by the enginc-drivers from 
the amount of noxious efluvia escaping from the tire-door was not 
in this caso a correct one, the reason of which became manifest when 
it was known that it did not consist of sulphurous acid, but of the 
much more suffocating vapour of the compound of sulphur and 
cyanogen, inasmuch as had it consisted of sulphurous acid it would 
have becu evidence of the presence of a large quantity of the sul- 
phuret of iron, a portion only of which ean be decomposed at intense 
heats, because it is faxed before the hydrogen of the air can have 
time to act upon it, whereas as sulpho-cyanogen it was evidence of 
the dissipation of the sulphur by its union with cyanogen, which 
union is at the same time promoted by the intense heat by which 
the cyanogen is generated. We have, therefore, when operating 
with this coke, no difliculty in accounting for the absence of all the 
injurious effects which would ordinarily be the result of the sulphur 
it contained, The cyanogen which is generated by its comoustion 
under blast unites with the sulphur, and carries it off in vapour, and 
as it is in this state inoperative on the fire-box of the locomotive 
there can be no difficulty in believing that it would also not be detri- 
mental to the iron in the blast furnace andcupola, Cyanogen has long 
been known to exercise an influence upon iron, as evinced by its 
converting the surface of it into steel in the process called case- 
hardening, and it is more than probable that it may exert a bene- 
ficial power even greater than is uow attributed to it; and at this 
time, when the iron trade may be said to be undergoing a revolution, 
when for the commonest as well as the highest purposes the use of 
iron of inferior quality is rapidly giving way to that of steel, in the 
conversion of which cyanogen is by many supposed to play a very 
important part, it may not, perhaps, be considered presumptuous to 
suggest that it may possibly exert a similar desulphuretting influ- 
ence on the iron itself as it does on the coke from which it is pro- 
duced, nor to point to the etluvia discharged from the bubbles of 
cast steel and the blisters in blister steel in corroboration of the 
theory. The conclusion, therefore, come to is that as cyanogen 
when produced evidently unites with sulphur when present, it is 
obvious that the less sulphur there remains in the coke the larger 
will be the amount of cyanogen which will be left free to perform 
whatever beneficial effect it may be able to exercise on the iron 
itself, and that, therefore, no pains should be spared to dispel as 
much of the sulphur as it is possible by other means, such as by 
watering the coke in the oven at a high temperature. 

Mr. George Parry, of Ebbw Vale, opened the discussion, although 
he did not know that there was much to “ attack” in the paper. Of 
course very much depended upon the selection of good coal in the 















































manufacture of iron: in fact, he had seen grey iron brought out 
white in consequence of bad coke; whilst, on the other hand, the 
quality of iron had been greatly improved by the use of good coke, 
and what was called No. 3 iron had been thus converted into No. 2 
iron. This Mr. Cox attributed in his paper to the action of 
cyanogen, and cyanogen was more readily formed from some coals 
than from others. He thought that the thanks of the Institute were 
due to Mr. Cox for his very valuable paper, which he could not help 
regarding as the pioneer of something to come yet more valuable. 

Mr. Walter Child agreed with Mr. Parry that the paper of 
Mr. Cox was of great value, and the pioneer of what was coming. 
lYrobably the statements made by Mr. Cox in his paper would lead to 
considerable discussion. ‘There were one or two points upon which 
he (Mr. Child) was not quite satisfied. Mr. Cox, in his paper, laid 
great stress upon the chemical differences existing in coal, but a 
great deal also depended upon the physical differences. Mr. Cox's 
proposition was that the nitrogen of the coal united with carbon and 
formed cyanogen; but he (Mr. Child) was not aware that any 
direct experiment had been made from which it might be gathered 
that cyanogen was produced by the direct union of carbon and 
nitrogen. ‘he whole of Mr. Cox’s theory was all based upon the 
proposition that cyanogen was formed from the elements of carbon 
and pitrogen. He (Mr. Child) differed from Mr. Cox when he said 
that cyanogen was “ produced ;” he believed it already existed in the 
coal. 

A long desultory conversation then ensued between Mr. Child, 
Mr. Parry, and Mr. Cox, Mr. Child (as a chemist) combating the 
assertion made by Mr. Cox in his paper, thet cyanogen was formed 
by the combination of nitrogen and carbon. He also said that 
sulphur, being a neutral body, could not be neutralised as stated by 
Mr. Cox. 

Mr. Menelaus said the question was one of great importance, but 
it was better that the discussion should drop, for the members 
generally could not understand what was meant, aud he was quite 
sure the reporters could not take down what was said. If Mr. 
Child could be prevailed upon to give his views in a short paper, to 
be read at the next meeting, Mr. Cox would then have the oppor- 
tunity of replying, and thus this important question be kept open. 
The subject was of the very greatest importance to the iron trade 
of the district, and great good would doubtless result by its being 
again brought under their consideration. 

Mr. Child said he should have no objection to write a short paper 
explanatory of his views, to be submitted to the next meeting of the 
Institute. 

The president moved that the thanks of the Institute be given to 
Mr. Cox for his very valuable paper. ‘There was one thing in its 
favour, viz., that it had provoked another paper, and, perhaps, a 
third from Mr. Parry. South Wales being a great iron-making dis- 
trict, the subject was one of the greatest importance tothe makers, and 
henceit should be well and attentively discussed, for that was the only 
way to get at true and correct conclusions. The better the coal used in 
the blast furnace the better would be the quality of the iron. Some 
of the red-ash coal of the district was found to have an injurious 
effect in the make of iron. 


MR. GEO, PARRY’S PAPER ON PUDDLED STEEL. 


The secretary next read the paper written by Mr. Parry, on 
“ Puddled Steel.” The writer said that it was pretty well known 
that one essential difference between steel and cast iron is that the 
latter contains about three times the amount of carbon required to 
constitute the former, hence it would appear that to form steel 
would only necessitate the expulsion of two-thirds of the carbon, 
and the production of steel would follow as a matter of course. 
Practice, however, had proved that such was not the case, as cast 
iron, as ordinarily made, contains other impurities than excess of 
carbon. Inthe attempt to form steel by removing the carbon, by 
blowing air into the fluid metal, both carbon and silicon are ex- 
pelled; not so, however, with sulphur and phosphorus, two of the 
most pernicious elements contained in cast irou. They remain 
behind in the steel, and exert, more or less, a deteriorating influence 
in proportion to the amount originally present in the cast iron. In 
the course of the decarbonisation of cast iron by the puddling pro- 
cess in this country, not only is the carbon reduced to the desired 
extent, but the silican,* sulphur, and phosphorus pass off into the 
cinder, the re-working of which, in the blast smelting furnaces, 
produces that kind of bad iron known as “cinder iron. The Vast 
amount of impurities found in the cinder shows the powerful 
action of the puddling operation as a refining agent, and claimed 





special attention to its effect in producing steel, the purity | 


of which is of such essential consequence to its ultimate useful- 
ness. Several modes of operating in the puddled furnaces have 
been proposed, That of Riepe has some obj sctions, inasmuch as the 
raw pig iron is melted down into the mass of iron after manipula- 
tion, thus producing a mechanical mixture of pig iron and wrought 
iron rather than true homogeneous stecl, Spencer's adaptation of 
two fire-places to the furnace, whereby an oxidising and reducing 
temperature could be produced alternately, is not necessary, the true 
theory of puddling not depending upon these several conditions, 
the decarbonising of “ pig” being effected by the oxidisation of the 
cinder, and not by the slightly oxidising atmosphere of the furnace. 
The ordinary puddling furnace is found to answer the purpose well, 
and no variation need be made in the usual mode of manipulation, 
the result depending entirely upon the temperature at which the 
operation is carried on. When the temperature of the furnace is 
high the boiling iron remains in a fluid state for a longer length of 
time than when low ; hence more carbon is expelled before the iron 
comes to “ nature,” or solidifies. It is well kuown that the melting 
point of iron varies inversely to the quantity of carbon which it con- 
tains, that is, the greater the proportion of carbon the lower the tem- 
perature at its point of fusion. It follows from this that if fluid iron 
bedecarbonised at a lower temperature than in iron making, soliditica- 
tion takes place at a point when it contains more carbon, and that 
being suflicient to constitute steel. The manufacture of puddled 
steel appears to be sufticiently simple; but when hard varieties are 
required, and a consequent low temperature necessitated, it is difli- 
cult to effect complete welding of the granules which forms the ball, 
more especially when pig iron containing much silicon is employed. 
Perhaps there is no manufacture capable of greater variation 
in its several parts than that of cast steel. In producing the 
best steel bar iron is first made, because, durmg the time 
taken for the total ex] ulsion of the carbon, other injurious 
properties are also got rid of, which are not re-introduced during 
the addition of the necessary amount of carbon to form steel. Steel 
produced direct from pig iron, by its partial decarburation, as in the 
Bessemer and other analagous processes, therefore, cannot possess 
the purity of steel made from bar iron, unless pig iron could be 
made equally pure with bar iron. The fusion of wrought or bar 
iron into steel necessitates the employment of a temperature so 
excessively high that the operation has only been at present con- 
ducted in crucibles of 40 Ib. to 50 Ib. charge. There is good reason, 
therefore, for stating that there is no difficulty in effecting the fusion 
and carburating of wrought iron, and finding it in any quantities, 
like pig iron, from large furnaces, thus affording to engineers the 
command of a better cast steel than can be produced from pig iron 
direct. 

Mr. Menelaus said that it was usual to postpone the discussions 
upon the various papers until after they had been printed, and the 
members given the opportunity of fully considering them. This paper 
was also, like the last, one of the greatest importance to the iron 
trade, for he believed any cheap method of producing a really good 
steel would soon work a complete revolution in the iron trade, and 
iron, as they now made it, would soon practically become extinct, 
for if steel could be easily and cheaply produced it would almost 
entirely supersede iron. Mr. Parry had by a new process improved 
the manufacture of steel, and had produced an article as superior to 
puddled steel as puddled steel was to iron, as they would now see 
by the specimens before them on the table. He would now propose 
that the discussion on this paper be postponed until the next meeting, 























which would be the means of keeping this interesting subject pro- 
minently before them. 

The proposition of Mr. Menelaus was duly seconded, and the dis- 
cussion accordingly adjourned. 

MINING IN THE COUNTY OF LEITRIM. 
By Mr. H. T. James. 

This paper stated that some beds of ccal and ironstone had been 
discovered in various parts of Ireland, and if Irish capitalists had 
possessed only a moderate amount of enterprise they would long ago 
have turned it into account. It was generally asserted that the 
coal beds of Ireland were very shallow, but the writer doubted 
whether any reliance could be placed upon that statement. <A bed 
of coal not exceeding 2ft. in thickness had been worked for some 
time on the brow of a mountain near Lough Allen, and the coal was 
found to be highly bituminous, well adapted for domestic purposes, 
the only drawback being a thin layer of shale, which was very apt 
to stick to it, and prevent its sale in very large quantities. It is, 
however, worked cheaply, and in winter 10s. per ton was obtained 
for it, and in summer 6s. or 7s. per ton. The other seams were very 
liable to be molested by faults. When the former Crevella Iron 
Company was in existence, they laid out a great deal of capital in 
Leitrim to produce a coke which may be successfully used for 
smelting purposes. A second (the present) Crevella Iron Company 
was employed in working a very rare deposit of ironstone about 
four miles north of Drumkeerin with the view of discovering 
whether iron could be manufactured by the use of peat charcoal as 
fuel. The ground being exceedingly soft, no blasting was required. 

Mr. W.S. Clark thought it would be advantageous to postpone 
this paper also until the next meeting, so that a little more light 
should be thrown upon it. It was evident from the paper which 
had just been read that some parts of Ireland were most neglected, 
and the people there were in a very dreadful state. He (Mr. Clark) 
would respectfully suggest to the writer of the paper or his friends, 
that some plans and sections of those parts of the country alluded to 
should be produced at the next meeting, and that they should go 
more into statistics as to the mineral resources of the country. With 
this object he would move that the discussion of the paper be post- 

yoned. 

‘ Mr. Baggott, of Llanelly, would second the resolution, the more so 
because some years ago he was professionally engaged in that part 
of Ireland to which the paper referred, and very possibly he had 
some plans and sections which would be very interesting and useful 
when the discussion came on. 

‘The discussion was then adjourned. 





THE APPLICATION OF MACHINERY TO CUTTING COAL. 
By Mr. C. Il. Warina, of Neath. 

The secretary next read this interesting and valuable paper, the 
various points of which were more fully explained during the read- 
ing by the model exhibited by the writer. Mr. Waring says:—* The 
application of scientific principles to practical purposes has not only 
increased the power of production, but has materially reduced the 
cost of our manufactures; and wonderful progress has been made 
during the present century in assisting and alleviating human 
labours by mechanical coutrivances and the employment of natural 
agencies. To steam power we are mainly indebted for our com- 
mercial prominence; but it is remarkable that the prime agent of 
this great power—coal—is still excavated by tools of the most primi- 
tive description, and requiring the utmost amount of bodily 
exertion to render it effective. The stooping or lying posture in 
which the collier is usually obliged to work is most unfavourable for 
the proper application uf his muscular force, and renders his labour 
unusually severe ; and this generally in a temperature which tends to 
diminish his physical energies. From this mechanical application 
of power results great loss in cutting coal:— 

“1st. By the appropriation of the coal seam hewed, and the great 
difficulty of getting the remainder. 

“2nd. By the quality of the small coal so produced, and which is 
worthless or nearly so. 

“3rd. By the quality of the size of coal so produced being poorer 
than if worked by a better method. 

“4th. By the use of gunpowder, which shatters the coal and 
renders it friable in transportation. 

“5th. By the irregular fracture of the lumps of coal occasioning 
it to occupy more space in stowing than if worked in more cubical 
forms, and, consequently, requiring more wagon or ship room. 

“6th. Ly the increased general charges, consequent on the yield 
per acre of coal of marketable quality not being so large as it might 
be. 

“It is evident that if mechanical agency can be applied to hewing 
coal the above series of losses would be avoided. From experiments 
made it has been shown that machines worked by manual power 
would not be practically economical; and, therefore, it becomes 
necessary go adopt some means of supplying mechanical power to 
the working faces of the coal. The power most suitable is that of 
compressed air, which assists in ventilating the colliery at the same 
time that it does its work. In opening out a new sett headways may be 
driven to various districts without the expensive accompaniment of 
airway crosses, for the machine, with its air engine, would cut and 
hew and ventilate at the same time, besides duing the work much 
more rapidly than can be done by manual labour. The size of the 
machine will vary according to the size and quality of the seam to 
be worked, and according to the method of cutting.” [Mr. Waring 
here explained, by diagrams and sections, the way in which his 
inachine would be applicable to the various seams of coal, and by 
arithmetical caleulaticus demonstrated the value and utility of such 
a machine in cutting coal.] The writer then continues: “ The difti- 
culty of introducing such machines and the modes of working will 
be fully understood by all engaged in mining. ‘To merely try expe- 
riments is very expensive, and to lay down air pipes and erect the 
necessary machinery for trying them completely would in old and 
open collieries require so large an outlay as to deter most proprietors 
from the speculation. There was also to be overcome the prejudices 
of some wio consider that the introduction of machinery will take 
the bread out of their mouths, although experience has proved that 
when the production of any commodity is facilitated by machinery, 
the increased consumption, consequent on the reduction of price, is 
such as to increase the demand for labour in the production of that 
peculiar commodity, and hitherto the greater the improvements in 
the getting and transporting the coal, the greater has been the 
demand for labour to obtain it. There is little doubt but that 
eventually some means will be found to practically bring machinery 
in the working of minerals; meanwhile the record of all done in 
this direction will be useful to those who follow in the same 
endeavour. It is hoped that this paper on the subject may elicit 
from others the result of their trials and experience, not only in the 
eutting of coal by machinery, but in the use of compressed air 
generally, as proving the practicability of this will go very far in 
assisting the introduction of machines in the headings and working 
faces of our coal mines.” 

Mr. Menelaus said there was no doubt that they could drive any 
machine through a mine by means of compressed air, but there was 
a great loss of power—in fect it was immense. He had paid a great 
deal of attention to this subject, and he firmly believed that they 
would some day or other have a coal cutting machine. For his own 
part he had no doubt at all upon the matter. Mr. Waring had paid 
more attention to this than Le (Mr. Menelaus), and therefore he felt 
somewhat modest in offering an opinion, but he did not think that 
Mr. Waring had got hold of exactly the right plan, He believed 
that Mr. Wm. Pearce had advocated the right principle _[Mr. 
Waring said that had been abandoned.| He (Mr. Menelaus) was 
not aware of that, and he was very sorry to hear so, because the plan 
appeared to him to be a very simple one. He had been very much 
pleased with a description which had been given him of that machine 
and Mr. Truran had also written very favourably about it. W orking 
under ground was every day getting more and more objected to. The 
going into the coal mine perhaps at seven o'clock in the morning, 
and not leaving until perhaps five o'clock in the evening, was being 
more and more complained of every day, and he believed unless they 
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did something in the matter that coal would get very dear. The 
subject upon which Mr. Waring had treated was a most important 
one, and therefore should be kept open as long as they could. 
Working coal by means of machinery was undoubtedly a difficult 
one, but ploughing by machinery was far more difficult. q Engineers 
and practical farmers, however, had got over that, and it would be 
a stigma upon them as engineers and miners if they too did not 
eventually overcome their present difficulties and introduce a 
practical cval cutting machine. ‘ 

Mr. W. 8. Clark said he perfectly agreed with Mr. Menelaus when 
he observed that this subject was a most important one. The work 
of the collier was a most disagreeable one, and the most laborious 
art of the work was the “kerling” and “ knitting ;” that was a 
description of work which, in his opimion, was worse than negro 
work, and he should certainly hail with great pleasure and satis- 
faction the introduction of any means which would do away with 
such work. The filling was notso bad, but the kerling was certainly 
most disagreeable. ‘This subject, however, was not a new one. He 
remembered, some forty years ago, a most ingenious machine was 
introduced, which was called the “woodman.” A great deal of pre- 
judice then existed against its introduction, but it appeared well 
adapted to the work; the great drawback, however, was the terrible 
amount of labour to move it, and it was eventually abandoned 
because it was found that the men could do more work by the old 
method of the pick and shovel than by the “ woodman.” He (Mr. 
Clark) certainly thought they ought to look to some mechanical men 
like Mr. Menelaus to give tie colliery proprietor some machine of this 
kind. ‘bere was one thing, however, very certain, and that was 
that whatever kind of machine was made it must be very simple ; 
for, in the absence of a simple machine and a comparatively cheap 
power, it would never be applicable. 

Mr. Brough said it had been remarked that this was an old subject, 
and he feared it would be fifty years older before they had a 
practical coal cutting machine. 

Mr. Menelaus said he took a more hopeful view of the case, and 
believed that many yeats would not elapse before they would over- 
come all difficulties. 

Mr. ‘Thomas Evans said the members of the Institute ought to be 
very much obliged to Mr. Waring for his valuable paper. ‘Chis was 
not by any means a new subject to Mr. Waring, for he had been 
turning his time and attention to it for the last eighteen years. 

Mr. Menelaus thought it would be only due to Mr. Waring that 
they should engrave as many of the diagrams and sections as they 
could possibly afford. 

Mr. Waring said he had written the paper for the purpose of 
eliciting discussion, and he had brought forwardthis model, which per- 
haps was as yet a failure, in the hopethat those gentlemen whoturned 
their attention to the subject might take a lesson and not go over the 
same ground again. 

Mr. Baggott said that a very large sum of money could be easily 
collected amongst the members of the Institute and their friends, 
for the purpose of offering a premium for the practical development 
of a coal cutting machine. He had no hesitation in saying that the 
sum of £500 could be readily precured from the various firms in 
South Wales for the purpose of offering a tangible gift or reward 
for such a machine, but of course he would not give the money 
unless the machine was in every respect applicable to the work. 

The president said tnat, at the council meeting held the previous 
evening, a question was asked as to what should be done with the 
money they had in hand. Perhaps some portion of it could be 
given towards a premium for the production of a practical coal 
cutting machine. 

Mr. Brough said they must erect a suitable building for them- 
selves first, with any surplus sum in hand. 

A cordial vote of thanks was then awarded to Mr. Waring, and 
the paper ordered to be printed in the Society’s Transactions with a 
view of further discussion. 

THE VENTILATION OF MINES. 
By Mr. Hate. 

The writer of this paper was formerly a working miner in the 
Risea colliery, and was there at work when the disastrous and fatal 
explosion occurred. He is now a pupil in the Mining School of 
Bristol, and as an algebraist is exceedingly clever, having, perhaps, 
but few superiors. The paper in question was only valuable for its 
algebraic calculations; it is ordered to be printed, and will be dis- 
cussed next meeting. 

The president said that the thanks of the Institute were specially 
due to those gentlemen who had favoured them with such valuable 
papers that day, and he would therefore move a cordial vote of thanks 
tothem. Carried nem. con. 

Mr. Brough moved a vote of thanks to the Council of the Royal 
Institution for the use of the room upon that occasion. 3 

Mr. Thomas Evans seconded, remarking that the Council of the 
Institution were always ready and pleased tv give the Lustitute of 
Engineers every assistance in their power. ' 

The resolution was carried with acclamation. 

_ Mr. Menelaus observed that this was the last time they would 
have the opportunity of seeing their friend Mr. Adams in the pre- 
sidential chair, the new president (Mr. Thomas Evans) entering 
upon his duties at their next meeting, viz., the dinner. hey all 
knew that Mr. Adams had discharged his duties most efliciently and 
zealously, and the Institute had thereby derived great advantage. 
Without further observations he would propose that the best thanks 
of the Institute be given Mr. Adams for the efficient and able 
manner in which he had discharged the duties of presideut during 
the past year. Mr. W.S. Clark seconded,and the resolution was passed 
most unanimously, and having been briefly acknowledged by Mr. 
Adams, the proceedings terminated. . 

















Ratway Sravisticsin 1861.—Anaverage day’s work of the railways 
of the United Kingdom in 1861 was, to carry 400,000 passengers, 
208,000 tons of minerals and merchandise, 39,000 live stock, 
1,100 dogs, and 740 horses. ‘The precise number of the travellers 
of the year cannot be stated, because there is no record of the 
Journeys of season ticket-holders; but it mast have been more than 
six times the number of the population of the United Kingdom. 
a = trains, passenger and goods’ trains added together, travelled 
=,59«,448 miles more in 1861 than in 1860, which is equiva- 
lent to going round the world 116 times more last year than 
in the year before. 3,881,990 trains ran in the course of the year, 
that Is to say, upwards of 10,600 a day, or more ina day than seven 
times the number of minutes in the day. If the trains had been 
equally distributed, running night and’ day without ceasing, they 
would have travelled among them 200 miles in every minute. The 
length of the line open increased by 436 miles, and became 
10,869 miles; and the gross receipts of the year £28,565,355, con- 
siderably exceeded the interest of the national debt, and amounted 
to about 8 per cent. on the capital. The total raised by shares and 

8 inc sed from £3 SLi 27, at the end of 1860, to 
Wy 243998, ab Increase of more than £14,000,000 in the year. 
The working expenditure rose to above 48 per cent., and the net 
receipts only increased by about £130,000, or less than one per cent. 
on the increase of capital. The net receipts were rather over 
4 per ceut. on the capital. 284 persons were killed upon railways 
In the course of the year, and 883 injured; but the accidents to 
passenger trains in which passengers were killed or injured were 
_ ~ Larhaerwcns causing the death of 46 passengers and injury to 
: r ue passenger killed or injured in about 220,000.° In 
addition to this 14 accidents were reported to the Board of Trade in 
which no passenger was injured, and 20 passengers were killed 
through getting into or out of trains in motion, and 13 more 
through their own misconduct or want of caution. The number of 
passengers killed or injured, not through such rashness, but from 
causes beyond their own control, was—in 1858, 445; in 1859, 384; in 
1860, 509; in 1861, 827. In the latter year the sum of £135,062 
was paid as compensation for personal injury. 128 servants of the 
companies, or of contractors, were killed in the year, 57 trespassers 
and 17 persons crossing at level crossings. : 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





ARMOUR PLATES, 

Sin,—In your article of the 12th inst, on “Iron Making and Tron 
Working,” you do us unintentionally an injustice which, when 
pointed out, we are sure you will rectify. You assume that, from 
interested motives, we prefer to supply iron armour plates at a high 
rate per ton when we are able to supply Bessemer steel plates at a 
very low rate per ton; and, further, that no efforts have been made 
to bring Bessemer metal into use for armour because the Govern- 
ment has not given orders to try its value for this purpose. 
In justice to ourselves we are bound to inform you that 
we have done, without waiting for orders from Government, and at 
our own expense, all that we could .to test the value of Bessemer 
metal for armour, and we refer you to the experiments of the lron 
Plate Commission (14th March, 1862) for the results. We had at 
one time a firm belief that it could be used for this purpose; and 
though we do not assert that armour plates will never be made from 
Bessemer metal, we do most distinctly state that we have been utterly 
unable to produce a plate soft enough to stand asingle shot. A 
40 lb. shot against a 44in. Bessemer steel plate does more mischief 
than a 68 Ib. shot against an iron plate of equal thickness. 

,. Atlas Steel, Spring, and Ironworks, Joun Brown and Co. 
Sheffield, Sept. 16, 1862. 





COAL BURNING LOCOMOTIVES. 

Sir,—The accompanying sketch explains a simple and effective 
plan of adapting “the hood” to locomotive furnaces for the purpose 
of admitting and distributing air and perfecting combustion. 

In changing some wood-burning engines to coal-burners in the 





United States I found various methods of air admission, well known | 


in England, effective enough if properly managed by the engineman 
or fireman. 


I need hardly inform your readers that a uniform | 


supply of air to an irregularly replenished coal fire will, if ample | 


enough to prevent smoke when the generation of gas is greatest, 
cool down the tubes and waste heat, when the gas is nearly or quite 
distilled and the solid carbon alone is burning on the bars. The supply 
of air must vary with the distillation of gas, and this is at its maxi- 
mum the instant after firing. 

Now the practical defect in nearly all air-distributing arrange- 
ments, or, to take a more comprehensive view of the subject, the 
defect in human nature, is such that this variable supply of air to 


the hydrocarbon only occurs when the attendant can perform the | 
necessary adjustments without the slightest personal inconvenience. | 


1 have seen many engines burn coal without smoke during a period 
of rivalry or experiment, and then, without alteration of parts or 
circumstances, smoke excessively in regular practice. And there is 
often a tolerable excuse for such negligence. A man of science as 
well as strength would earn good ralary in manipulating some of 
the complex contrivances I have seen for producing the most simple 
of results. 
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My object, therefore, was to enable the attendant to consult his 
own convenience more certainly by adjusting the apparatus properly 
than by simply stoking in the old way. Inthe States the engine- 
man usually dictates the time and amount of coal supply, by opening 
the fire door by means of a chain attached to the latch, and then 
closing it with his foot. In the plan shown he accomplishes all this 
by means of a lever close at hand. Or, if the fireman manages it, 
the lever is placed on his side of the foot-plate, and is more con- 
veniently adjusted than a fire door swinging laterally. 

The hood A is hung by the lever B on the rock shaft, to which 
the hand-lever © is attached. The fire door is opened downward 
by the same hand-lever by means of the connecting rod D, and lever 
Kk. ‘To fire, the door being held shut and the hood down, by the 
gravity of the hood, the hand-lever is moved to C', the hood rises to 
A! entirely out of the way of the fireman's shovel, and the door falls 
to the position F, where it is held by its gravity and leverage. 


required for actual warfare. And when it is remembered that a 
large proportion of these men devoted their little leisure time 
“gratis” for their country’s benefit, and were regularly drilled as 
rifle volunteers—to discharge them wholesale just before the winter, 
does seem a hard measure, as well as a poor means of maintaining 
the patriotism shown by our labouring population. 

Of Armstrong artillery we have already three millions’ worth too 
many, and can at least afford to wait until the fertile genius of their 
designer has settled what the construction or rifling of the guus, or 
the form of the projectiles is to be—for all these essential points are 
still undecided. 

The real and vital question is, however—have we sufficient heavy 
guns for our navy and our forts, in case of a European war? This 
question is fairly answered by the most practical military artillerist 
of the day—an officer whose high attainments have been applied 
to the development of rifled weapons, and whose knowledge has led 
to a considerable improvement in the shooting, and in the length of 
life of the Armstrong artillery.; He says that “ we have at present 
no gun in the British service sufficiently powerful to operate effectu- 
ally against a properly constructed irou clad battery. Under these 
circumstances there can be, it is imagined, but one opinion as to the 
vital importance of arming, with all possible despatch, our ships and 
coast batteries with guns capable of penetrating, at short ranges, 
iron clad ships of war.” 

This is the plain truth, for the plaything weapons made under 
Sir W. Armstrong's superintendence, both in the Royal Arsenal and 
at Elswick, are equally as untit for coast batteries as they have 
proved to be for the broadsides of our ships. It is best to realise 
this fact at onee, and, instead of making paupers of our skilled 


| operatives, to engage them in manufacturing smooth-bore guns of 


large calibre upon that principle, in which these men have now per- 
fected themselves. 

Such heavy ordnance must be made sooner or later, and will be 
found far cheaper in the end, for a very small number of guns, stores 
and much fewer men will be required; and to which a greater re- 
duction of weight, joined with a greater efliciency, will be secured 
by their use. ‘l’o these advantages of large guns is joined that of 
requiring fewer port holes, which would add to the strength of our 
ships, and, as England excels in manufacture, and the personal 
strength and endurance of her men is superior to that of most 


| countries, any advance in the direction of jpowerful naval arma- 


| already conferred upon her. 





After firing, the hand-lever is returned as far as the position C", and | 
the fire door to F!, when the air drawn in by the blast, directed | 


mwards by wr » . 3 violently » | ’ 
downwards by both the door and the hood, blows violently upon the | Without such a system, I submit that Mr. Pendred’s plan would be 


surface of the coal, mixes with the gases, and perfects combustion. 
The fireman, still holding the lever, without effort or inconvenience, 
simply allows it gradually to close, through the period of perhaps a 


minute, that is to say, until the generation of gas so far decreases | 


that it will receive its equivalent of oxygen through the bars. The 
opening and shutting of a door is not too much to expect of the 
laziest stoker. When, therefore, this process is made more convenient 
for him, and is only to be modified by allowing the door to shut 
slowly, it is reasonable to suppose that he may be seduced into doing 
his duty. 

The angle of the door at the position F! is sufficient to throw the 
air downward, as I have observed on some of your railways. Add 
to thisthe hood, and very little cold air will get into the tubes. 

In practice this apparatus, costing say £5, entirely prevents 
smoke. The inner part of the hood may be made of any old boiler 
plate, and will lasta month. Its renewal may cost a shilling. 

A. L. Houey. 








THE ROYAL GUN FACTORIES. 

Sir,—Whilst the distress is so much felt in Lancashire, hundreds 
of workmen are being discharged week after week from the gun 
factories and auxiliary] departments of the Royal Arsenal, to swell 
the number of operatives reduced to being dependent upon charity 
throughout the coming winter. 

The reason assigned for this reduction is that there are sufficient 
Armstrong guns already manufactured, and, therefore, no longer any 


| occasion for the services of the thousands of workmen who have 


come from all parts of England, and by unwearied zeal succeeded in 
mastering the difficulties of the coil construction and the still greater 
difficulties arising from the continual changes made by Sir W. 
Armstrong, as head of the Arsenal. 

These unfortunate men, who have in many instances large fami 
lies dependent upon them, are now thoroughly organised, and have 
been accustomed to work together (they may be said to be picked 
men, for the idle and dissolute were soon weeded out). It is there- 
fore scarcely necessary to point out the loss to the country that 
would ensue were powerful guns and projectiles to be suddenly 


ments would only increase the great advantages that steam has 
SEAMAN GUNNBR, 


EXPLOSIVE BULLETSe 


Sin,—In the Scientific American of the Ist inst. there is a letter 
on explosive bullets being used by Southern Americans in the 
present unhappy war. And the editor's note on it is as follows :— 
* Explosive bullets are old and well-known, but for some reason, 
probably owing to their expense, our Government have not used 
them. ‘They were used in the Chinese war to set tire to ammunition 
trains.” 1 enclose the letter of General Sir Richard Airey, which 
was embodied in my memorial to HL.1.1, the Commander-in-Chief, 
proving that | invented the rifle explosive shell as far back as the year 
1825; and also the report of the select committee at Woolwich, dated 
September 4th, 1826. As Tue Enaineer is invariably read by the 
editor of the Scientific American, | shall be much obliged if you will 
be so kind as to insert this communication, as | am sure from the 
high estimation in which that most useful journal is held, that the 
editor of it will be thankful for the correct history of the explosive 
bullet, which, as made after my fashipn, does not cost more than one 
penny. 

International Hotel, Bray, Wicklow. 

September Ldth, 1862. 








J. Noxon. 





LOCOMOTIVE STEAM DOMES. 


Sin,—In a recent perusal of Mr. Zerah Colburn’s theory of “ Steam 
Boiler Explosions,” | noticed that, in his allusions to the weakness of 
boilers under the dome, he measured the detriment to the strength 
in that section by the size of the hole in the shell. This | believe 
to be too small an allowance for the weakness incurred by the usual 
construction of domes. In my opinion, the whole diameter of the 
dome is the true measure of the weakness of this section, and this 
would remain so if the hole in the shell were not over lin, in dia- 
meter, 

The effect of an equal pressure upon both sides of that part of the 
shell covered by the dome is to deprive it of its direct-acting tensile 
strength, in resisting an enlargement of the circle of the boiler, and 
substitute in its stead that resistance made by a curved plate pulled 
in the direction of its cord. As this is but an inconsiderable fraction 
of the tensile strength, the boiler is w ened in proportion, To 
make this good the boiler should be stayed, to compensate for the 
sections of plate represented by the diameter of the dome. Lf this 
be done there is no necessity for weakness in this lacality. My 
object in this communication is to correct what I believe to be a 
serious error. Jf you can find room in your columns it may call 
attention to this subject. F. H. H. Ampieron. 

London, September 17th, 1862. 








RAILWAY BRAKES, 


Sin,—In a late number of your paper you published an able letter 
by Mr. Pendred on the subject of communication between the 
guard and the engine-diiver; and he very truly observes that it 
should also be extended in its application, so as to embrace in its 
principles a communication between the passengers and the guard. 
But there is yet another important point in railway management— 
important to the safety of passengers, and also important to the 
interests of railway companies; that is, an eflicient brake system 
applied to every train, be it goods or passenger, fast or slow. 


imperfect ; because, supposing that an axle or a wheel to break while 
a heavy train was running at even the average rate of thirty miles 
an hour, it would take three or four minutes nearly from the oceur- 
rence of the accident till the train could, in many instances, be 


| brought to rest, particularly in the present style of railway 


engineering, when we think very little of steep gradients for a 
considerable, continuous length of railwey, when, perhaps, a heavy 


| train will run a mile a half or two miles with the steam shut off ; 


and with the present brake system how difficult would it be to stop 


| & train quickly under even more favourable circumstances, par- 





ticularly in wet weather. I think that with our present amount of 
engineering experience and skill that we should have a more 
eflicient brake system than we really have in every-day use. How 
many lives have been lost; and what I fear, in most cases, will prove 
a more powerful incentive to improvement with railway companies, 
what a great amount of additional outlay would have been saved to 
the pockets of the shareholders, both in the shape of damages to 
injured passengers, aud to their families when they are killed out- 
right; and also in the injury done to the line itselt and the rolling 
stock. J believe that dozens of plans have been proposed to attain 
the desired end, all of which have died, most of them a natural death, 
arising from theirown imperfections and faults, and Lalmost fearsome 
few on account of the increased outlay required at the first go off for 
their application. ‘Taking all things into consideration, 1 think that 
an efficient brake apparatus, to brake all or the greater wumber 
of the wheels of a train, should embody the following qualities :— 
First, it should be easily applicable to the present rolling stock of 
railways. Secondly, it should not cost too much either for its appli- 
cation or to keep it in repair. ‘Thirdly, it should be instantaneous 
in its action and application ; because a train running at forty or fifty 
miles an hour will run a long distance in half a minute, which some 
plaus of brakeing the wheels would occupy ; whereas, by instant 
application and action, the same or a less distance would arrest its 
progress altogether. And, lastly, it should not be liable to get out 
of repair. 

A steam or hydraulic press under the tender has been proposed 
more than once, but I submit that if such an apparatus were applied 
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that it should not be there at all, but on the guard’s brake van, and 
the van the very last carriage in the train; because, as sometimes 
occurs already, and will do so more frequently when we use steeper 
gradients, the train breaks in part, or altogether, away from the 
engine, there would be possibly no brake at all on the train to pre- 
vent it running (as has happened ere this) back in the face of 
another train coming after: for it is likely that, were this applied to 
the tender, there would be no other brake on the train at all. There- 
fore, were such an apparatus applied, it should be on the guard's 
van at the rear of the train. I do not see any great difficulty in 
sutting a small hydraulic press under the brake van; the pump to 

» driven with an eccentric on one of the axles; the motion to be 
regulated by a link which would be under the coutrol of a handle in 
the van itself, and could thus be thrown into or out of action at 
once. A few turns of the axle (which should, of course, be left 
free) would soon put on pressure enough, and the brake could be so 
fitted as to stop this axle, when the others were well locked first, so 
as to avoid over-pressure in the pump. The brake could be taken 
off by a stout spring on the head of the pump plunger, when the 
guard let out the water in the pump again. ‘lhe rocking shafts of 
the brake blocks could be all connected by a stout rod, well guided 
under each carriage, and could be easily coupled with a screw-coup- 
ling between each carriage. 

I do not think that the slightly increased cost of this apparatus 
would at all equal the cost of a single moderate railway accident, 
nor would it cost much in the year for repairs. I am sorry to have 
taken up so much of your valuable space, but I could not longer 
refrain from calling attention to so important a point in the safety of 
railway travelling. H. W. P. 

Kilkenny, Sept. 15, 1862. 





HILL’S ARMOUR-PLATING. 

Ts invention, by Laurence Hill, of Port Glasgow, is for 
improvements in applying armour-plating to war ships, and 
is designed to obviate the weakening of the armour plates by 
bolt holes, the means adopted also protecting the edges of 
the plates. ‘I'he improvements are applicable where the ship's side 
is composed principally of iron, and also where armour plates are 
applied to wooden ships. 

Fig. 1 is a vertical section of the side of a war ship with iron 
frames and side, In carrying out the invention in this case, the 
armour plates A are held in position by fastening bars B, fitting 
between the longitudinal edges of the plates, and also, if desirable, 
between the butt edges, The fastening bars B are made of greater 
depth than the thickness of the armour plates A, and they are 
formed with an enlargement at their outer edges, such enlargement 
being shaped, as shown, to overlap, secure, and protect the edges 
of the adjacent armour plates. ‘The outer rib or enlargement may 
be made either rounded, as shown, or angular with the view of 
deflecting shot. Between the armour plates A and the skin D of 
the vessel there is interposed a thickness C of wood, and the fasten- 
ing bars are fixed to the vessel's side or framework by means of 
screw bolts E, tapped into them from the inside, as shown, but not 
entering so far as to weaken the outer rib or enlargement. A washer 
F is inserted between the head of the bolt E and the skin D of the 
vessel, to cause the bolt to bear on a larzer surface. It is, however, 
in some cases preferred, instead of applying a teak or wooden back- 
ing C between the armour plates A and the inner skin D of the 
vessel, rather to give an increased thickness to the armour plates, 
and to apply them immediately against the inner skin. 
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Fig. 2 is a horizoutal section of a woodon-sided ship, showing the 


improved mode of applying the armour plates thereto. The same 
reference letters mark the same parts asin Fig. 1. ‘he bolts E have 
in the case of the wooden-sided ship to be of increased length to 
pass through the planking C, the frame G, and the inner skin or 
ceiling H. The screw bolts may also require a greater range for 
tightening up than in the iron-sided ship, and to provide for this 
both ends of the bolt E are screwed, and a nut e and jam nut e! are 
screwed upon the inner end against the large washes F. For 
further security the bolt E may have a right-handed screw thread at 
one end, and a left-handed screw thread at the other end. 

The improved mode of fastening is applicable with the armour 
_— arranged either in horizontal or in vertical lines, and in the 
ormer case the fastening bars are used in long lengths, so as to give 
increased strength to the structure, while if they are arranged 
vertically, say, tur example at the bow or stern of the ship, the im- 
proved arrangement will permit of the armour plates being easily 
removed and stowed in the vessel's hold, or of their being replaced, 
as circumstances may require. In Fig. 1 the horizontal arrange- 
ment is shown, and in Fig. 2 the vertical one, but, of course, either 
arrangement may be used whether the ship's side is of wood or iron. 
To facilitate the lifting of the plates, one or more small sockets 1, 
Fig. 2, may be formed in the top edge of each to receive lewises, 
such as is shown in Fig. 3, and to which the hoisting tackle may be 
easily connected, 





Tue Dustin Waterworks.—The Dublin Waterworks Committee 
opened the tenders for the execution of the works and supply cf 
materials on ‘Thursday week, and it is understood that they accepted 
that of Mr. M'Cormick, M.P. for Londonderry. It is said that Mr. 
M’Cormick’s tender includes the entire works, and covers “all 
extras,” and that it was an amount below each of the estimates 
separately made by the engineers, Sir John M'Neill, consulting 
engineer, and Mr. Parke Neville, city engineer. ‘The pipes are to be 
supplied from the foundry of Messrs. Eddington and Son, Glasgow, 
who supplied the pipes to Mr. Bateman for the Loch Katrine works, 





and to Mr. Hawksley for the Liverpool works. 
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"RIMBAULT, 


Tuts invention, by E. 


F. Smith and Thomas Swinnerton, of 
Dudley, consists of improvements in treating the coal called in 
South Staffordshire “new mine coal,” or “stinking coal,” or other | 
coals containing sulphur, the object of the invention being to pro- 
duce from coal containing sulphur, coke free or nearly free from 


sulphur. The same method of making coke from sulphurous coal 
may also be applied to the manufacture of coke from all kinds of 
coal, 

The invention may be carried into effect either by treating the 
coal in open coke heaps connected with stacks, or by the use of im- 
proved coke kilns or ovens about to be described. 

In manufacturing coke in coke heaps from coal containing sulphur, 
the coal is to be made into coke heaps of the ordinary kind covered 
as usual with coke dust or other dust. In the centre of the coke 
heap is arranged a vertical perforated pipe or channel of brickwork, 
which communicates with the interior of the coke heap and is pro- 
longed upwards so as to constitute a stack or chimney terminated by 
adamper. When the coal is ignited a strong draught is determined 
through the stack and coke heap, the air passing from all sides of 
the coke heap into the interior of the perforated pipe or channel, 
and from thence into the stack or chimney. Or the stack may be 
independent of or situated at a distance from the coke fire, in which 
case we convey the smoke and gases from the fire to the stack by 
means of iron or other tubes or flues connected with the centre of the 
coke heap either at the top or bottom of the coke heap. 

The improvements in kilns or ovens for the manufacture of coke 
are illustrated in Figs. land 2. Fig. 1 is an elevation (partly in 
section) of a coke oven constructed according tothe invention ; and 
Fig. 2 is a plan of the same (partly in section). 

There is represented in Figs. 1 and 2, a large double coke oven, 
but single coke ovens, or a combination of more than two coke 
ovens, may be constructed according to the invention. Each of the 
ovens consists of four vertical walls g, h, i, k, one of the walls hay- 
ing an opening 4, at which the coal is charged into the oven, and 
the coke removed therefrom. The ovens are open at top. In each 
oven one or more small perforated chambers m, m, are built accord- 
ing to the size of the oven. Each of the said perforated chambers 
m, m, is prolopged upwards into the short chimneys or stacks n, n, 
and also opens into a horizontal tube or channel o. 
channels 0, 0, open into the flue s. By means of the tubes or 
channels 0, 0, and flue s, the ovens may be connected with the stack 
p. By means of the dampers q, q, either of the ovens may be con- 
nected with or disconnected irom the stack p at pleasure. ‘The 
coking process can also be regulated or stopped in any kiln or oven 
by means of the said dampers g.g. When the coal in the oven is 
ignited, air enters from the top of the heap, and descending con- 
verges to the perforated chambers m, m, and passing through the 
perforations in the said chambers enters the tubes or channels 0, 0, 
and passes to the stack p. The course of the air is indicated by 
arrows. The top of the coal in the oven is covered with coke dust, 
or other dust in the usual manner. Sulphurous coal coked in kilns 
or ovens constructed according to the invention yields coke free or 
nearly free from sulphur. 

Although the kilns or ovens are especially suited for the manu- 
facture of coke from coal containing sulphur, yet they may be 
employed for the manufacture of coke from ordinary coal, that is 
from coal containing little or no sulphur. In this case less draught 
of air is required through the coal being coked, and instead of 
employing the draught produced by the stack p, the quieter draught 
produced by the short chimneys n, n, is employed. The communi- 
cation between the channels 0, 0, and the stack p, is cut off by means 
of the dampers q, g, and the chimneys n, n, are brought into play by 
the removal of the dampers r, r, from the tops of the chimneys 2, n. 








Tue DirrerentiaAL Priiey.—“An Artisan” writes to the Me- 
chanics’ Magazine, “Palmam qui meruit ferat” he differential 
pulley-block (though by no means a new invention), being but little 
known, merited a description in your pages. It was the invention 
of, and the credit for its ingenuity belongs, however, to, a * Mr. 
Moore, of Bristol,” and by his name, if any, should it therefore be 
called. It is fully described in Dr. Carpenter’s Mechanical Philo- 


sophy, London, 1843, pp. 282-3, and the author expresses his sur- 
prise “that this ingenious invention has not come into more 
general use,” 
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Socrety or Exaixeers.—We have been requested to state by the 
committee of the Society of Engineers that the article on Marine 
Governors in our last week's impression was only a portion of the 
discussion on Mr. Olrick’s paper, and its insertion was unauthorised 
by them. 

Tron Formep py Anrtwarcvies.—The Journal d+ UIustruction 
Publique contains a curious article by M. Oscar de Watteville, 
in which he announces the fact, not generally known, that in the 
lakes of Sweden there are vast layers or banks of iron, exclusively 
built up by animalcules, not unlike those that have laid the foun- 
dations of large islands in the ocean, by silently and for ages 
cementing matter with matter, so as to create those beautiful forms 
known as madrepore, millepore, corals, &e. The iron thus found 
is called in Sweden lake ore, distinguished, according to its form, 
into gunpowder, pearl, money, or cake ore. ‘These iron banks are 
from 10 to 200 metres in length, from 5 to 15 broad, and froma 
fourth to three-fourths of a metre and more in thickness. In 
winter the Swedish peasant, who has but little to do in that scason, 
makes holes in the ice of a lake, and with a long pole probes the 
bottsm, until he has found an iron bank. An iron sieve is then let 
down, and with a sort of ladle, conveniently fashioned for the pur- 
pose, the loose ore is shovelled into the sieve, which is then hoisted 
up again. The ore thus extracted is of course mixed witha quantity 
of sand and other extraneous matter, which is got rid of by washing 
it in a cradle, like that used by gold-diggers. A man may get outa 
ton of iron ore per day by this process. 

Tue Rocket.—The celebrated “Rocket,” with which George 
Stephenson won the prize of £500, offered by the Liverpool and 
Manchester Railway Company, in 1829, and which for ever settled 
the vexata questiv, * Shall our engines be locomotive or stationary? 
has been presented by the firm of Robert Stephenson and Co., to 
the Kensington Museum, where in future it will be deposited. The 
Rocket, it will be remembered, was purchased by the directors of 
the Liverpool and Manchester line, but subsequent improvements in 
the construction of locomotives soon displaced the original “ steamer, 
and it was sold to Mr. Thompson, a coalowner at Kirkhouse, in Cum- 
berland. In a few years it was superseded there also, and after 
being laid up for some time in the coal yard, Mr. Stephenson brought 
back his infant engine, and placed it in his manufactory at Newcastle. 
Visitors to this gigantic establishment, after wandering through the 
various departments devoted to locomotive manufacture, and being 
introduced to some of the finest specimens of engineering and me- 
chanical skill which the immense resources of the firm can produce, 
was generally taken to an outhouse, in which, covered with rust and 
dust, stood the venerable Rocket. The old engine left Newcastle for 
London, on Thursday, at almost the same hour that witnessed the 
arrival of some of the minor portions of the Stephenson statue, about to 
be placed on its pedestal in Neville-street.—Colliery Guardian. 

Merropous Gas.—The accounts of the Metropolitan Gas Com- 
panies for the year 1861 have been issued, pursuant to the 4lst 
section of the Metropolis Gas Act. They show that the total paid- 
up capital of the thirteen companies amounts to £5,647,900. Phe 
total income derived from the sale of gas was 4£1,385,592, being 4 
considerable advance upon that of the previous year; and it is be- 
lieved that the present year will exhibit a still further increase ol 
revenue. The principal item of expenditure, that of coals, was 
£728,552; but this sum was reduced by £335,302, or 46 per cent., by 
the sale of coke, tar, and ammoniacal liquor. Several of 
the companies return their bad debts and allowances at £5,108 
on a rental of £574,901, being less than 1 per cent. The divi- 
dends which the companies have been enabled to pay 
have ranged from 6 per cent. the lowest to 10 per 
cent. the highest. It should seem that the companies «re 
all in a highly prosperous condition, and the only one of them that 
appears in the creditable position of having given the consumer the 
benefit of its prosperity is the South Metropolitan, which is sup- 
plying its customers at 4s. per 1,000 cubic feet. It is evident _ 
gas of great purity, and of a high illuminating power, ought to De 
supplied at a cheaper rate; and it is hopeful to find that seve ral of 
the companies are approaching that point in the accumulation of 
reserve funds, which will bring them within the operation of the 
limitation clause of the Act, when gas consumers will be enabled to 
share in their prosperity. 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

H. V.—Your case is somewhat hard, but we cannot help you. 

A SUBSCRIBER.— We nust try and ascertain which of the two machines is the 
oldest. 

8. C.T.S.—We are not aware that the Indian engineering examination 
papers are published. 

J. G. W.—Your note came too late for vs to obtain the information for the 
present number of Tit ENGINEER. 

Liverpoot. — The front or the back eccentric rod may be the longer, for equal 
lead and equal admission before cutting off, according as the axis of the 
valve spindle is above or below that of the link motion in mid gear, We 
are speaking of locomotives, In upright cylinder engines the axes of the 
spindle and link motion would be vertical. 

R. J.— We should be tempted to christen your arrangenent the “ Uamechanical 
winding engine,” but if this name does not suit call it the “ cobbler” or 
the “ramrod winder,” or the “rifling bar winding machine,” or of 
something grandiloquent is desired let it be known as the “ reciprocating 
rotary coiling apparatus.” If you should think of anything better we shall 
be glad to hear of it. 





THE SOCIETY OF ENGINEERS. 


(To the Editor of The Engineer.) 

Sir,—The article on ‘‘ Marine Governors,” in your journal of last week, 
purporting to have been read by me, contains merely my remarks during 
the discussion on Mr, Olrick’s paper, and was sent to you for insertion 
without my knowledge or sanction. Perry F, NURSEY. 

September 18, 1862 

[Mr. Louch, one of the Society's committee, and who, we learn, is an agent 
Sor a marine governor mentioned in the paper, left it with us for publication, — 
Ed. E.) 


SYMONS’ STEAM ENGINE. 
(To the Editor of The Engineer.) 


Sir,—In the “ Abstracts of Specifications” contained in Tok ENGINKER of 
September Sth, I tind the following :—“ 441. M. Symons, Cambridge-street, 
St Pancras, London, ‘Steam Engines.'—Dated February 19th, 1862. This 
invention refers to a mode of increasing the surface and motive power of 
pistons, internal top and bottom of cylinders, by means of corrugations, 
indentations, or grooves, or in any other form or shape that will increase 
the superficial area with: ut increasing the diameter of cylinders.” 

Is it not a grave mistake to suppose that in corrugating or otherwise 
indenting a piston, the effective area is at all increased? Would not the 
steam in acting upon the additional surface thus er exert a lateral 
force? 1t is possible I may not properly understand the idea put forward 
by the patentee, but it seems to me utterly impossible to obtain any 
“increased motive power” from such a source. N. D. 

Birmingham, September 17, 1862. 





Tur ENGINEER can be had, by order, from any newsagent in town or country, 
and at the varwus railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-vearly (including double number), 15s. 9d. 
Fearly (including tio double nuibers), £21 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
TuE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge Jor four lines and 
wader is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words ; blocks are charged the same rate for the space they jill, All 
single advertisements from the country must be accompanied by stamps in 
payment, 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of THE ENGinEgR, 163, 
Strand, London, W.C. 
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THE GUN AND TRE ARMOUR PLATE, 

Wnuat has become of the so called “coil system?” At 
a cost of £1,800 Sir William Armstrong and Co. furnished 
the Government with a 103 in. “coiled” gun weighing 12 
tons (the cost, therefore, being 1s. 4d. per Ib.) and it burst 
after a few rounds, although it had actually been fired with 
from 50 lb. to 90 1b. of powder. This week a long-neglected 
wrought iron gun, forged more than six years ago, and of 
which it is now said that it has had more powder and shot 
blown out of it than were ever fired from any other gun 
ever made, has been egain fired with 75 1b. of powder and a 
280 1b. 15-in. ball. The shot was more destructive than any 
yet fired from the heavy Armstrong, and yet the Horsfall 
gun was forged solid and not coiledat all. Weare, however, 
given to understand that the decision in the case of guns 
v. plates is again reversed. ‘The fact is the Horsfall gun 
had already performed as good work five years ago as that 
just obtained at Shoeburyness. In other words nothing 
now has been accomplished, except that the shot has been 
directed against a target which, five years ago, it was not 
thought worth while to construct. 

But we have every reason which experience and analogy 
can furnish for supposing that any wrought iron gun must 
fail after a comparatively few heavy discharges. We cannot 
expect the 13-in. Horsfall gun to prove an exception to the 
general character of wrought iron guns, and if it is to be 
fired often we may as well prepare ourselves for the an- 
nouncement that it has burst into three or four pieces, with 
the like division, perhaps, of a gunner or so. A forging 
weighing 22 tons, afterwards bored out for a gun, may have 
great toughness, but the inner surface of the bore cannot 
withstand more than 15 tons per square inch without being 
crushed into itself, with the simultaneous appear ance of 
radial cracks, which will gradually extend themselves 
until the bursting strength of the gun is fatally diminished. 
It is, indeed, questionable if wrought iron will withstand 
as much as 15 tons crushing strain per square inch before 
being completely destroyed for all purposes of ordnance. 
But we have it on the best authority that the explosive 
force of gunpowder, and, consequently, the crushing strain 
exerted, on the explosion of the powder within the cham- 
ber of a gun, is considerably more than 15 tons, or, in other 
words, considerably more than wrought iron can possibly 
withstand. And we have the whole history of wrought 
iron ordnance in proof of the fact that, from inherent 
weakness of material, they never have withstood repeated 
charges of any considerable weight. The Mersey gun, as 
well as all the Armstrongs, are doomed in this want of in- 
ternal hardness, great as may be their absolute toughness 
to resist a short succession of great bursting strains. 

Cast iron, steel, and bronze appear to be the only materials 
that can withstand the great crushing strain exerted, at 
the moment of explosion, within the bore of a gun. The 
old 68-pounders, which for all the purposes of naval war- 
fare are now notoriously superior to anything which the 
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Royal gun factories or the Elswick workshops have yet 
roduced, are of a material the crushing strength of which 
is from 40 to 50 tons per square inch, or three times that 
of the best wrought iron. And for this reason these guns, 
although having absolutely less bursting strength under 
steady pressure than the “coiled” ordnance, are really 
stronger in practice, and every way superior to all other 
guns, except at very long ranges, ranges indeed far beyond 
the known occasions of war. We seldom if ever hear of 
a 68-pounder bursting, unless it be at proof, and yet 
although weighing under 5 tons, they are occasionally 
fired with 25 lb. of powder, the regular service charge 
being 161b. The proof charge is 281b. The cost of the 
gun is but little more than £125, whereas the so called 
“ 300-pounder,” which was only a 150-pounder, weighed 24 
times as much, cost 15 times as much, and burst with less 
than twice the charge of the cast iron gun. 
Mr. Bashley Britten has lately published, in the form of 
a sixpenny pamphlet,* a most important letter to the chair- 
man of the ordinance select committee, giving the results 
which have been obtained with cast iron guns rifled on Mr. 
Britten’s system. Among the most striking of these results 
are those obtained from a 32-pounder cast iron service gun, 
rifled with broad shallow grooves. As officially reported 
upon this gave the following result in comparison with an 


Armstrong 40-pounder :— 
Mr. Britten's gun. Armstrong. 


32-pounder. 40-pounder. 
ee — 6jin. 4gin. 
Length of bore ... 0. se eee eee ©: 108in. «=: 1 06-Sin. 
CO .. 66 awe wk on ow ee ae £250 
Weight of projectile ... ee cee = SUID. A Ib. 
Charge of powder... ove 5 lb. 5 Ib. 


Proportion of charge to weight of L 1 
pl peat ne ae babe ® 


Initia: velocityf ...  ... on oe ASK 1164-4ft. 
Range at 2deg. ... ... « « oo L13L yds. 1,093 yds. 
Time of flight at ditto 32 sec. 8°35 see. 
Range at d5 deg. ... 0... e. 2,111 yds, 2,160 yds 
‘Time of flight at ditto .. 6°45 see, 6°65 sec. 

Range at 10 deg.,.. ... . «. 3,465 yds. 3,825 yds, 
Time of flight at ditto - lb45 sec, 126 sec. 


These results show that, even at ranges of about 2 miles, 


175 
came to be looked upon as the most trustworthy boiler 
material next to copper, Smeaton made cast iron 
boilers as large as 10ft. in diameter and 16ft, 4ip. 
high, and one having these dimensions was erected, 
under his directions, at Cronstadt to supply steam to 
a 66-in. cylinder engine which he had constructed for 
pumping out the docks at that place. Smeaton’s boiler 
was of the haystack form, with the fire acting directly on 
the bottom, and the pressure was about 10 ib. per square 
inch. It is hardly forty years, moreover, since very large 
cast iron boilers were made in Staffordshire and elsewhere 
for engines worked at 50 1b. steam pressure. When the 
late Mr. Rastrick gave his evidence before the commis- 
sioners to inquire into the application of iron to railway 
structures, he related how, some years before, he cast Sft. 
boilers at Bridgenorth. His firm were at that time the only 
makers of Trevithick’s engines, and the cast iron boilers in 
question were put together in 8ft. lengths and were made 
to bear 60 lb, steam pressure. We presume that they had 
internal flues of plate iron, although Mr, Rastrick said 
nothing upon this point. He did mention, however, that, 
just after a lot of these boiler castings had been made, one 
of them cracked along its entire length during a thunder- 
storm, and that a number of others, then lying in the 
foundry yard, went in the same way a few days afterwards. 
The castings had been made of the best iron then pro- 
curable, and no cause was assigned for their failure. We 
can only suppose that there was too much metal in the 
flanges, whereby a great compressive strain was thrown 





upon the rest of the casting in cooling. At all events, the 


| mysterious failure of half a dozen or more of the great 


cylinders did not prevent Mr. Rastrick and his partner 


from going on with others, which were cast from a mix- 


ture of Light-moor, Old VPark, and Coalbrookdale pigs. 
These castings were not tested until they had been bolted 


| together into boilers, and then they withstood both hydraulic 


the time of flight of the 50 lb. projectile fired from the | 


rifled cast-iron service gun is less, and its average velocity 
greater therefore, as well as its trajectory flatter, than that 
of the 40 lb. shot fired with the same weight of powder 
and at the same elevation from the Armstrong gun. In 
the cast iron gun, too, with upwards of 30 square inches of 
area upon the back of the shot, the strain per square inch 
must have been very greatly less than that upon the 
17 square inches of the Armstrong shot, forced as it was 
through a great number of fine grooves. In the smooth 
bore gun the resistance and strain are not only less, but the 
diameter being greater in proportion to the weight of 
charge the powder is burnt within a short length instead of 
in the long cylinder which it forms in the small bore Arm- 
strong gun. Here, probably, is the chief reason for the 
evident superiority in effect in the case of the cast iron gun, 
The velocity of the shot is greater, and the smashing or 
penetrating effect is as the square of the velocity. ‘This 
last proposition Mr. Britten, in his letter, appears to attri- 
bute to Sir William Armstrong, and he goes on to say that 
“ By this rule it was explained, a short time since, in the 
“ Times, how it is proved that the cast iron smooth bore 
“ gun was the best weapon now in the service for smashing 
“iron plate at short ranges.” ‘This “rule,” however, 
as Mr. Britten terms it, is as old as Sir Isaac Newton, 
and has ever since been adopted by most authorities 
in dealing with the force of projectiles. We may, 
perhaps, take credit to ourselves for being the first 
public journalists toapply it to the case of projectiles fired 
at armour plates, although the law was so well known, and 
so generally admitted by those really competent to discuss 
such matters, that no particular credit was to be claimed 
for its application in this case. It is a fact, however, that 
while ‘Tue ENGINEER was showing how, from the known 
low initial velocity of the Armstrong projcctiles, they 
could not have the penetrative force of the ordinary solid 
shot, the Zimes was lauding the Armstrong gun as pos- 
sessing the highest destructive powers, and as for Sir 
William himself, he had carefully abstained from saying 
anything about initial velocities. 

Mr. Whitworth, we now find, has sent his flat- 
fronted shells through a 4in. plate, behind which they ex- 
ploded, tearing a mass of heavy timbers into fragments. 
As Mr. Whitworth’s charge of powder was very moderate, 
say one-sixth the weight of the projectile, we may conclude 
that a shell of similar form might have been fired from a 
rifled cast-iron gun with the same result. All that is re- 
quired for such work is a sufficient velocity, and here the 
ordinary gun, fired with the same charge of powder, has 
considerably the advantage. And with the shallow rifling 
and hardly any diminution of strength the cast-iron gun 
would, at moderate ranges, be as accurate, for all practical 
purposes, as Mr. Whitworth’s. |The War Office has much 
to answer for in not developing the capabilities of so cheap, 
adaptable, and effective weapons as the cast-iron guns. 


CAST IRON BOILERS. 


Many of our readers have read Watt’s specification of 
1784, wherein he described a wooden boiler with internal 
iron flues, and it is a fact that, in America at least, large 
wooden boilers were at one time used, those of the 
Philadelphia Waterworks having been originally made of 
planks din. in thickness. James Brindley also not only 
proposed to use wooden boilers, but he occasionally recom- 
mended moorstone as a material for their construction, 
and stone boilers with internal metal flues were once used, 
to some extent, in Cornwall. Newcomen’s boilers had 
leaden domes. The use of wood and stone, and even of 
lead, in the earlier boilers was nothing extraordinary when 
we consider the low pressures at which they were worked, 
and we may indeed believe that explosions were compara- 
tively unfrequent, although there was probably no associa- 
tion for their prevention. With higher pressures cast iron 





* Mitchell, publisher, 39, Charing Cross. 
+ Velocity of shot at moment of leaving the gun determined by the 
Ordnance Select Committee by means of Navez’s klctro-Ballistic Apparatus, 


pressure and steam pressure to the satisfaction of those 
concerned in their use. 

Messrs. Hall, of Dartford, made cast iron boilers for 
many years upon what was called the “elephant” plan. 
‘The diameter was moderate, and the result was, we believe, 
very fair. At this moment, too, a good number of high 
pressure cast iron boilers are in use in Cuba and other sugar 
growing countries, and it is a fact that many of the steam- 
boats working on the Western rivers of the United States, 
have cylindrical boilers of which the heads are of cast iron, 
although the pressure is from 150 1b. to 2001b. on the 
square inch. M. Rennes, of Paris, constructs portable 
engines in which the boiler is of cast iron with the flue cast 
in, and of this arrangement Mr. Bourne, who is no mean 
authority in such matters, observes that “cast iron stands 
“much better than many of our readers would suppose.” 
Indeed, we do not suppose that, if properly disposed in 
boilers, cast iron is less safe than wrought iron. ‘The fact 
simply is that, for large boilers of plain shape, wrought 
iron is much the cheaper material fora given strength. For 
a Gft. Gin. boiler 4-in, plates answer very well, whereas cast 
cylinders of that diameter would require to be 14in, thick 
at least, and thus, with a three-fold weight and the labour 
in squaring up and forming good joints by means of bolts 
fitting carefully reamed holes, the cast iron would prove 
much the more expensive material. But this comparison 
really applies only to the shells of boilers and not to their 
tubes. In the shell or barrel of the boiler the strain upon 
the material is that of tension only, and here wrought iron 
plates serve the best purpose. ‘The thin tubes, however, 
of multitubular boilers are exposed almost wholly to com- 
pression, and they are besides costly and require much care 
in setting and in keeping them tight. Here, we believe, a 
nest of cast iron tubes, cast all together and with both 
tube plates, would answer admirably. As far as the cast 
tube plates were concerned, the tubes would serve as ex- 
ceedingly strong stays. ‘The outer shell, it will be kept in 
mind, would, as now, be made of plate iron, and thus have 
any required strength to resist bursting pressure. ‘I'he 
casting of a number of tubes with tube plates would not, 
we apprehend, be anything like an unsurmountable diffi- 
culty. We last week illustrated a water-heating apparatus 
which, we understand, is in successful use in Liverpool, and 
in which a nest of thin tubes are cast together. The tubes 
of the “ economiser,” or feed water heating apparatus made 
by Messrs. Green, of Wakefield, are of cast iron, and those 
who have seen the cast iron tubes, gutter troughs, and 
other hollow ware turned out by Messrs. Newton Chambers 
and Co., of the Thorncliffe Ironworks, near Sheffield, 
would have but little doubt of the practicability of casting 
a hundred boiler tubes together. Some of the cast tubes 
made by the above mentioned firm are as small as lin. in 
diameter, and they range from this size up to Gin. or Tin., 
the length being, say 6ft., and the thickness only one-eighth 
of aninch. Even if it were thought desirable, in casting 
a nest of boiler tubes, to make them jin. thick, the extra 
weight would be immaterial, except in portable engine 
boilers. Nor would the conducting power of the tube be 
sensibly impaired if we may judge from the working of 
Messrs. Lamb and Summers’ boilers, in which all of the 
heating surface is that of plates tin. or more in thickness. 
With proper arrangements for securing a uniform rate of 
cooling in the castings when cast, they would be turned out 
without any internal strain whatever, and as for fastening 
them into the plate iron external shell of the boiler, cast 
iron flanges of good thickness would form no considerable 
objection. It would not be difficult, in most cases, so to 
arrange the parts of the boiler that the cast iron portion 
could, upon occasion, expand or contract to a certain extent 
without affecting or being affected by the resistance of the 
external wroughtjiron plates, An advantage would per- 
haps be found in making the flanges—whereby the cast iron 
portion would be rivetted to the plates—of gun metal. A 
mixture of 9 copper to 1 tin in a ring, answering to the 
required flange, would fuse easily to cast iron while in the 
founder’s mould, and would thus become a component part 
of the casting without any sensible inferiority in strength. 
The tubes, too, need not necessarily be of uniform shape or 
diameter from end toend. Mr. Chaplin’s tubes, which are 
contracted in diameter, for upright tat just below the 





water line, could be readily cast, and other forms might, 
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“indeed, be as easily made, and probably with advantage. 


In some cases the firebox for portable engines might be 
cast with the tubes and tube plates. Castings hardly if at 
all less difficult are already made. 

Even if the suggestions which we have thus made are 
not immediately acted upon the time will come, we believe, 
when engineers will again turn their attention to cast iron 
as a material for the internal portions of complicated mul- 
titubular boilers. We have no doubt that cast iron could 
be made to stand perfectly, and thus while (as long as the 
outer shell was formed of wrought iron or steel plates) 
having ample strength, all difficulty as to joints would be 
removed and a great deal of expense be avoided. Cast 
iron, as is well enough known, withstands the action of 
fire much better than wrought iron. ‘The pipes of the 
heating stoves for blast furnaces show how cast iron bears 
up under a constant and prolonged heat of 600 deg. and 
upwards, and Mr. Jaffrey, of Hartlepool, has brought out a 
cast iron superheater for the very reason that active corro- 
sion is always going on in the ordinary wrought iron struc- 
tures for the same purpose. Mr. Aveling, of Rochester, 
finds an advantage in casting the chimneys of his portable 
engines, and very neat castings they are, only one-quarter 
of an inch thick. The wrought iron chimneys are always 
burning out unless great care is exercised in firing. The 
American cooking stoves also furnish good _ illustra- 
tions, not only of the durability of cast iron under high 
and prolonged heats, but also of the strength and finish 
which may be obtained with very thin castings. 

Cast iron can certainly be trusted under pressure, else 
we should not have made our best naval guns of that 





material, and we should be careful also in making steam | 


cylinders of it up to 112in. in diameter. ‘That heat is not 
fatal to it is proved in several of the cases already instanced. 
And we repeat that wherever a clear saving of cost may 
be made by using cast iron, it will be found preferable to 
wrought metal as in tubes. 

We must not forget in this connection the “ bomb-shell 
boiler” formed of cast iron hollow spheres, and exhibited 
by} its ingenious American inventor, Mr. Harrison, in the 
western annexe of the Exhibition. ‘The water is contained 
in cast iron spheres, apparently about Sin. in diameter and 
less than 4in. thick, any number of these being bolted 
together, at pleasure, to form a boiler of any desired capa- 
city. ‘The bursting strength of these spheres should be, 
supposing the iron to be of fair quality, somewhere about 
3,000 lb., or say, 14 tons upon each square inch of their 
internal area, a strength which no wrought iron boilers 
approach, unless it be in the case of some with small water 
tubes. The form of cast iron boiler in question is, we 
believe, now in course of trial at one of the large engi- 
neering factories in Manchester, but we cannot at present 
say with what result. Should this be satisfactory, we 
cannot but suppose that renewed attention will be directed 
to cast iron as a material for boilers, and it may be found 
that, for equal capacity and safety, this so-generally sus- 
pected substance is, when properly applied, altogether 
superior to wrought iron. 





IRON PLATE EXPERIMENTS. 

Some firing at armour plates manufactured by Government and by 

a private firm took place at Portsmouth on Thursday week. ‘The 
ates comprised three forged at Deptford Dockyard, each 12ft. in 
ae ldin. in width, and 4}in. thick, the whole weighing 
Zl ewt. gr. 7 1b. Of four forged at Portsmouth Dockyard, one was 
made from scrap iron, unannealed, 7ft. 11 fin. in length, 3ft. Glin. in 
width, and full 5}in. thick, weighing 54 ewt. 3 qr. 14 Ib. ‘The 
second plate was also made from scrap iron, but was annealed, — It 
was &ft. in length, Bit 5Jin. in width, and full Sin. thick; its weight 
was 56 ewt. The third plate was made of Shropshire puddled iron, 
unannealed, was dft. in length, 3ft. Tin. in width, 5}in. (full) thick, 
and weighed 55 ewt. 3. qr. ‘The fourth was also made from Shrop- 
shire puddle, but was annealed, was &ft. in length, 3ft. 7Zin. im 
width, and 5}in. thick, and weighed déewt. 2 qr.7 1b. ‘The remain- 
ing plate was manufactured by Messrs. J. Brown and Co., at the 
Sheflield Atlas Iron and Steel Works, and had been selected from a 
heap of plates at the works, which had been manufactured by them 
for the Royal Sovereign shield ship, by Mr. Luke, the Government 
surveyor, and forwarded to Portsmouth for testing in accordance 
with the Government regulations under which the contracts are 
entered into with private manufacturers. Its dimensions were— 
Length, 14ft. 11fin.; width, 3ft. 3in.; thickness, 5iin.; weight, 
94 ewt. 3 qr. The whole of the plates had been secured to the side 
of the Alfred target ship, which was afterwards taken up to the 
——_ moorings in Porchester-creek, where the practice took place 
rom the 95 ewt. gun of the Stork gunboat, under the superintend- 
ence of Captain Hewlett, C.B. Solid 68 Ib, shot were thrown with 
the ordinary 16 Ib. of powder. Unusual interest was astached to the 
trial, owing to the plates from the Government yards having been 
manufactured expressly to test the actual cost of manufacture as a 
contrast to the price now paid to contractors, and also to decide upon 
the respective merits of puddled and serap iron for their manu- 
facture, and of the process of annealing. The presence of 
Messrs. Brown's plate was a chance, but being there tor testing it 
offered a means of representing the interests of our large iron 
workers on this, to them, most important oceasion. The result of 
the day’s firing ended in the destruction of the plates made in the 
Government yards, which broke up under the blows of the 68 Ib. 
shot in an extraordinary manner, and in the triumphant success of 
Messrs. Brown's Royal Sovereign plate, after passing through an 
ordeal severer in its nature than any to which a plate had at any 
previous time been subjected at lortsmouth. The failure of the 
plates forged at Portsmouth yard is ascribed to the sulphurous 
nature of the coal with which they were forged, and an inspection of 
the broken parts left no doubt of this being the fact. The Deptford 
Dockyard plates owed their failure—leaving out of the question their 
quality—to their being only 1din. in width, and being, in fact, iron 
planking. This kind of plating has been before tested at Ports- 
mouth, but it can never, in such narrow strips, stand the blows of a 
solid shot. The first shot the plates received struck the middle strip, 
buckled up the end, and broke the bar clear through about J2in. 
from the point of impact. Another shot struck the broken part, 
and, crushing itself, carried its own and the plate’s broken portions 
through the frigate’s side, on to the main deck. The remaining two 
shots at these plates proved the utter uselessness of their form. Of 
the four plates manufactured at Portsmouth, the annealed in both the 
scrap and puddled may be considered to have been the best, but the 
fissures caused by each blow of the shot were so extensive, and their 
appearance at the close of such a nature, that no deductions can be 
drawn from the results in their case with any certainty of their 
value. 

Messrs. Brown's plate received nine shots. The first struck the 
centre to the left, made an indent at its deepest part of 1,%,in., &din. 
in diameter, and 9in. from a bolt-hole. No cracks or bulging. ‘The 
second shot struck 12in. to the right of the first, impressed a mark 
Yin. in diameter, and an indent of 1y,in., Zin. from a bolt-hole, and 
no cracks or bulging. The next shot struck an equal distance to the 








left of the first shot, all three now being in line, with an indent of 





2in., and a diameter of 9in.; no bulging or crack. The next shot 
struck with two-thirds of its circumference on the first shot mark, 
and spread the metal, increasing the depth of the indent to 3in., but 
still with no sign of a crack or separation of the fibre of the metal. 
The remaining five shots were fired in succession at the plate with- 
out waiting to inspect the result of each, as is usually the case, as the 
plate had now stood its test in so extraordinary a manner that it was 
determined to give it as severe a trial as possible. At the close of 
the firing, on inspecting the plate it was found that seven shots had 
been placed in a crescent form, the length of the semi-circle, 
measuring through the line of shots, being 4ft., and four of these 
shots having struck in a space of 20in. by 12in. Only on this spot 
was there any sign of a crack, and here it was caused purely by the 
severe pounding stretching the metal, and even this was of a very 
slight character. This continual strain upon one part of the plate 
caused the left hand of the plate to bulge outwards a little, and 
raised a slight crack at the back of the lower shot mark. ‘Tl’o all 
intents and purposes, however, the plate remained perfectly invul- 
nerable at the close of the firing, and on a ship’s side would be fit to 
go iuto action with her again, its protective power being but little 
injured. It is the first armour plate that has received, in any of the 
long series of experimental practice at Portsmouth, seven shots in 
the same amount of space, and, being a plate selected from a heap of 
others by the Government contractor, its successful resistance to the 
68 lb. shot in a trial, under such severe circumstances, reflects the 
greatest credit upon its manufacturers. 


LONDON BRIDGES. 


Tue construction of the Thames embankment will render it 
desirable that the whole question of London bridges should be 
reviewed and investigated in its entirety at an early date. For 
unless that is done, and provisions made to meet the altered régime 
of the Thames, due to increased scour and alteration in the direction 
of the currents, Londoners may awake some fine morning to find 
three of their bridges down and the foundations of others under- 
mined. The reader can more easily imagine than any pen can 
describe the consternation that would seize on all classes of the in- 
habitants if such a catastrophe were to take place. The bridges 
whose foundations are insecure, and believed to be unable to resist 
increased scour, are Waterloo, Blackfriars, and Southwark. 
Engineers declare them liable to go at any time with a deep- 
ening channel, such as we shall have after the embankment is com- 
pleted. ‘The proprietors of Waterloo are nervously alive to the 
dangers which threaten the Surrey arches of their structure. Black- 
friars is propped up, andas to Southwark, is not Robert Stephenson's 
opinion on record as to the ignorant and unscientific way in which it 
was designed and erected—the ignorance which made no allowance 
for the expansion and contraction of iron, according to the variations 
of temperature, and which have resulted in the splitting and fracture of 
nearly every part of the fabric ? Even London Bridge itself is not con- 
sidered positively secure, and it will be remembered that the late Mr. 
Rendel, together with Mr. Simpson, declared that new Westminster 
was not founded deep enough to place the supports of the piers below 
the level to which the action of the scour might penetrate hereafter, 
and during the time the edifice might be expected to stand. Although 
the anticipated scouring effect of a contracted channel may have been 
exaggerated, and we believe Mr. Page's design will attain the 
average duration of existence of like works, the dangers to the three 
bridges named above remain the same. We do not mean to assert 
that they will tumble down into the bed of the river before a certain 
date ; but if they are allowed to remain as they are, such an occur- 
repce comes within the range of probabilities. Or if they do not 
collapse into heaps of rubbish, they are still more likely to erack, 
from subsidence of the foundations, and lecome impassable, while 
they will at the same time seriously impede the navigation of the 
Thames. 

Let us see how they have been built. 

It certainly does not argue much for the activity of 
the trade of London, nor for the prudent attention of the 
inhabitants to its requirements, that, during the whole of 
the Middle Ages, and indeed until about a century ago, there 
should have been only one bridge over the river. Ancient 
Rome had eight, and Varis, under the reign of Henry 
1V., hadsix. Even as it was, old London Bridge could have 
afforded but very slight accommodation to traflic, until the houses 
that were built on it, and encumbered the way, were pulled down 
in 1760. It was a curious quaint structure, such as our grandfathers 
may have beheld before the alterations were made by Dance and 
Taylor, and as the old curate of Colechurch designed it. Hawks- 
moor says the river here was 900ft. across, and at the waterway 
below the starlings was no more than 190ft.—no wonder it acted as 
adam. It was 926ft. long, 2Uft. wide, and was 40ft. high in the centre 
above the water level. It had 20 arches, carried on piers varying 
from 25ft. to 34ft. in thickness; achapel in the centre, andat each end 
a fortified gateway, which was generally well garnished with heads 
of so-called traitors. So difficult were the approaches, that when 
the houses at the Southwark end took fire, at the commencement of 
the thirteenth century, and those at the north end were fired, up- 
wards of 3,000 people perished. The roadway, passing between two 
rows of houses that shut the river out from view, was not only trouble- 
some, but dangerous, says Stow; and to augment the dangers of 
this middle passage, a market was held at one time on the bridge. 
A curious feature in the old editice was the enormous thickness of 
the superstructure, ‘The roadway was 8} ft. above the crowns of the 
arches, and had apparently risen by the accumulations of five 
different strata, one of which was composed of Lurned wood, the debris 
of the houses that had been destroyed by fire. ‘The foundations were 

















very defective, and it is really surprising they held together so | 


long. The masonry was but 2} it. below low water mark, and rested 
on oak planking loin. wide by 9in. thick, which in turn was 
supported by a mass of Kentish rubble, mixed with chalk and flints, 
thrown in and held together by starlings. Parts of the piers had 
been faced at some early period, but very ill and carelessly, and no 
part of the original work rested on piles. 

Although in subsequent bridges bearing piles have been used, it 
is not improbable that their absence in the old bridge was the cause 
of its standing so long; for, after all, piles do disturb the ground 
and break it up, when compact as London clay is. In new London 
Bridge the masonry of the piers rests upon Gin. beech planking, 
laidon two rows of horizontal sleepers, about 12in. square, that 
cover the tops of piles driven 20ft. into the London clay. The 


foundations of Waterloo are also supported on beech and eim piles, | 


of the same size and depth as those of London Bridge, haying 
sleepers at top to hold them together, to which a timber flooring was 
spiked. ‘The piers of Southwark Bridge are seated on the cliy, we 
believe, but are enclosed by timber sheet piling. Blackfriars was 
built on fir piles; and as for old Westminster Bridge, its novel 
system of founding was a failure from the first, but whether that 
was due to Labeyle not using piling to the piers, or to his caissons, 
cannot be satisfactorily determined now. Itis for this reason that 
it will be desirable to watch the behaviour of the piers employed in 
Lambeth and Charing Cross Bridges; for if they are found to 
stand well, and to afford no indications of settlement, bridges 
may be built over the Thames at comparatively trifling cost, 
and without impediment to its nvigation. London Bridge, 
with the approaches, cost nearly two millions, while Me». 
Barlow proposes to build one of his wire suspension bridges 
at Tower Stairs for something like £50,000, It will not 
be much longer than Hungerford Chain lige, which cost 
£180,000. Certainly, if this gentieman is successful, and enabled to 
construct the two other bridges which he has suggested at Paul's 
Wharf and Essex-street, London's want of bridges will be pretty well 
remedied ; but unfortunately they will levy tolls, and there will be 
only three toll free. Now it is really unworthy of a city like London, 
that tolls should be taken within its limits; for they are a serious tax 
upon traflic, and tend to divert it from its natural channels. The 
money which the corporation proposes to spendin erecting Mr. Cubitt’s 
design at Blackfriars would sutlice to erect five according to Mr. 














Barlow's system. Surely it would be better, until after Lambeth 
Bridge has been open some time for traffic, to ascertain the stability 
of the structure, and, if found satisfactory, to adopt the new system 
of construction, in order to give us half a dozen new bridges in the 
place of one.—Building News. 





Tue Portratrick Ratway.—T he PortpatrickRailway, which is only 
seven and a half miles right across the peninsula, has cost about 
£90,000. The principal piece of masonwork is a viaduct of four- 
teen arches, and from 90ft. to 100ft. high, crossing the Piltanton 
Burn, at a short distance from Colfin station. This station, which 
lies about half-way on the new railway, is the apex of the line, the 
road being from Strauraer up-hill, and from Colfin all down-hill. 
For half a mile below this place the incline is 1 in 240; then there 
is, fora short space, an inclineof 1 in 64; and from Pinminnock 
down to Portpatrick it is 1 in 57; and on the beach thence down to 
the harbour, as steep as 1 in 35. There are also some heavy cuttings 
on the new line, the greatest of which is that half a mile above 
Portpatrick. This cutting is nearly three-quarters of a mile in 
length, and is through the solid rock, every foot of which had to be 
blasted. The other heavy cutting, and consequently the second 
most expensive part of the line, is a cutting not far from the viaduct 
alluded to. 

Foreign Anp Corontan Jorrines.—In July last communication by 
electric telegraph could be made between London and Tumen, in 
Siberia, 4,059 miles distance. It is expected that the wires will be 
extended to Nikolaikvki, on the Pacific, by the end of this year, and 
that we shall have telegraphic communication with New York, vid 
Siberia and California, by the end of 1863.—A telegram received 
from Smyrna by the Ottoman Railway Company states that that 
undertaking was to be opened to Ephesus on Monday last.—M. 
Arman, of Bordeaux has launched for the French Government an 
iron plated steam floating battery named the Paixhans. A social 
science congress & [ Anglais is to commence at Brussels on Monday, 
the 22nd inst. ‘About 800 persons from different countries propose 
taking part in the proceedings and it is not impossible that the 
veteran Lord Brougham may be present. Great preparations are 
being made for the reception of the numerous foreigners expected to 
attend the meeting, forthe purpose of which the Government has 
appropriated the Ducal Palace, formerly the residence of the Prince 
of Orange. On Monday, the 22nd, the Circle des Arts will offer the 
members a splendid /’te in their beautiful building on the Grand 
Place, called /a Maison du Roi ; and ou Wednesday, the 24th, the 
city of Brussels will give a magnificent entertainment in the Iotel 
de Ville. The proceedings will be wound up on the following 
evening by a grand banquet, also to be given at the Hotel de Ville. 

Unvercrounp At Estox.—We stepped at once into a broad path, 
along the centre of which ran a railway, leading in all directions 
through the mine. At something like 100 yards from the entrance 
we came upon another dark hole in the rocks. “ That’s a danger 
hole,” said the overman. ‘ When the trains are coming, and the 
road has men upon it, they make for one of these holes (there’s one 
at every 20 yards) and remain there until the train of wagons has 
passed. Each hole will holda dozen men, and they are whitewashed 
round the entrance to make them the better seen.” On we marched 
along this dimly lighted tunnel, which otherwise was passable 
enough, only that here and there there was more damp under foot 
than was compatible with personal comfort. Every now and then 
we came upon junctions, the lines branching left and right into 
various workings. ‘lhe main road is lofty—in some places nearly 
2uft.; in some of the workings it is 50 or 60 to the roof. Now and 
then the boarding and brattices were inspected, causing a momentary 
halt; in the course of which I made a note:—“Stoppings in coal 
mines are 4ft. by 6ft.; in these mines they are 14ft. high by 12ft. 
wide, built of brick or stone. A stopping in a coal mine can be made 
for 1Ud., here we pay from £1 to 3Us. or 40s. We have no danger 
here from gas—there is none in the mines; our danger is from a 
fall of stone over head; but lately we have been very fortunate in 
that respect. What are the stoppings? Why to keep up the venti- 
lation ; and there is plenty o’ need of that when 1,000 men are in’t, 
and shots firing. We consider we are well ventilated. There is 
from 70,U0U to 100,000 cubic feet of air passing along the main lines 
every minute.” There was something approaching to the sublime in 
these huge, inartistic, and yet artistic caverns. Here is one about 100 
yards long, by 20ft. or S0ft. broad, and d0ft. or GOft. high. Looking up 
into the vault, dimly lighted by some twenty lanterns held in the 
hands of as many men, there was something awe-inspiring in the 
scene. The vault had assumed, without the workmen having 
intended it, a grand, cathedral-like roof—the huge timbers which 
sprung from niches in the rock, meeting in the centre of the roof, 
formed a fine specimen, though a rude one, of the pointed style of 
architecture. Who directs this roofing ? It is done by the men. 
They raise the timbers as you see them, as they proceed with their 
work, They work in pairs. ‘There is no apprenticeship: a lad 
comes to assist a man, and he gradually learns the trade. Few tools 
are required. Here are two ladders, left. or 12zft. high; a 
drill — an iron rod about 6ft. long, and an inch diameter; 
and here is a plank, 2in. thick, 6ft. or 8ft. long, and a 
foot broad. The miner takes one of these ladders ani 
places it against the rock, just under the spot where he in- 
tends to bore. The other ladder he sets up perpendicularly 
in the road, a few feet off, and then lays the plank from the one 
against the wall to this one. ‘The upright Jadder requires no other 
support than the plank. Upon the plank the miner mounts and 
begins to drill. He uses no hammer—has nothing but that long 
iron rod. Ile begins to strike its point gently against the rock, and 
gradually works lis way in, generally drilling in three feet. The 
process must be slow and tedious? Neither, to drill a hole that 
length will not take more than twenty minutes. Now, observe, this 
isa round drill. Yes. Weill, you see, now here's a place where a 
shot has been fired. Observe that hole has been a perfect triangle, 
one side of which has been set against the rock so as to make the 
greatest pressure of the blast to fall upon the stone that was to be 
sent down, and so to blow the mass outwards. The skill of the 
workmen is marked by his capability to drill a three-corner 
hole with a perfectly round drill! Without that the blasting 
would be much slower. When the hole is complete the miner 
introduces his powder, puts in a match calculated to fire 
at so many seconds; he retires with his mate out of harm's 
way, and “away she gan By the way of passing along 
the overman infornis his listeners that the thick bed of ironstone here 
is 17ft. Gin. thick, and that they work 14ft., leaving 3ft. for the roof; 
and thus the men work ten hours per day, beginning at six in the 
morning. ‘The miners and our guide get into mysterious seams 
about pilter-wark, goafs, trains, and other things of which the 
porter was in blissful ignor ; but keeping his eyes wide open, 
and avoiding a personal “fu which sleepers and wheels on the 
inclines made not at all unlikely, he saw that the progress along 
some of these lines were equally artistic and substantial looking to 
those in the workings. ‘These proppings are of wood, about 
Bit. long, laid horizontally, layer upon layer, until of 1lvft. 
or 12ft. high is formed, jambing the roof tightly up. Fancy 930 
or 100 of th set up in straight lines on either side of a road 
about 10ft. wide, aud you have a guard colonnade, the dim light shed 
upon Which only made these workmen's haunts the more impressive. 
Along these dark isles turning into branches. away through huge 
folding doors into the workings, and thence into other main lines 
and branches, we trod along for a couple of hours, not without de- 
riving some information as tothe haunts of the ironstone miner, and 
interest from the interior of the Cleveland hills. There are miles 
to be walked and many hours to be spent in simply exploring these 
mines. As we return the rippling of water under a boarded floor 
leads to the question :—“ What have we here ?” “ Water, sir; itcomes 
from the roof and we are storing it. It runs in at the rate of 700 
gallons per minute, or 42,000 per hour, and we are sending it into 
the town” (Eston) to the inhabitants, who are using it for domestic 
purposes. It is also used at our blast furnaces.”—Special correspou- 
dence of the Newcastle Chroniclee 
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Grants of Provisional Protection for Six Months, 


1278. ALEXANDER PRINCE, Trafaigar-square, Charing-cross, London, ‘‘ A new 
composition for casting to represent marble.”—A communication from 
Johann Philipp Weimar, Berlin, Prussia.”—Petition recorded 30th April, 


S62. 

9074. ANDREW NavpatN, West Farms, West Chester, James PErAcock, 
Morrisania, West Chester, and WILLIAM Henry WALTON, New York, U.S., 
“Improvements in looms for weaving all kinds of textile fabrics.’ 
—Petition recorded 21st Julv, 1862. 

2176. WiLL1AM Epwak>D Newrox, Chancery-lane, London, “ Improvements 
in lubricating compounds.”—A communication from Eli Emery Hendrick, 
New York, U.S.—Petition recorded 31st July, 1862. 

Joun RamMspoTttoM and GrorGrk Hackine, Accrington, Lancashire, 
ratus for measuring and registering 
elition recorded 12th August, 186°. 














er) Improvements in machinery or : 
the flow of water and other fluids. 
. Josrpu RANDALL Tussaup and Francis Curtivs Tussavp, Mary- 
lebone-road, London, “‘ Improvements in the treatment of representations 
formed from wax or from compositicns of wax with other matters.”— 











1862. 

FRANcIs BUCKLAND, Newton Abbott, and 
sushel, Devonshire, ** Improvements in the 
"—Petition recorded 14th August, 1862. 

9300. ANNE SHEPARD, Victoria-street, Westminster, ** Improvements in 
obtaining light, and in apparatus connected therewith.” 

2304. Joun CARTER and JAMES MAueER, Victoria Mills, Lockwood, near 
Huddersfield, Yorkshire, ** An improvement in the construction of power 
looms.” —Pctitions recorded li th August, 1:62. 

2961. MicuakL Joun Hanes, Victoria-road Rope Walk, Bristol, “ Improve- 
ments in the manufacture of driving bands or straps.”—Petition recorded 
25th August, 1862. 

22966. THOMAS RICHARDSON, Newcastle-upon-Tyne, and Ric Ard ALLINSON, 
Moorgate-street, London, “Improvements in the manufacture or treat- 
ment of articles of steel, and in the apparatus employed therein.” 
—Petition recorded 26th Auyust, 1 

9388. GrorGE BippLe, Birmingham, ** An improvement or improvements in 

facture of brooms.” 

LACHENAL, 
s in gas meters,’ 
Little James-street, London. 

. GRATTAN COOKE, Mornington-crescent, Hampstead-road, London, 

An improved apparatus for securing or fastening doors to prevent 
robbery or intrusion.”—Petitions recevded 28th August, 1862. 

904. PierRRE LEONARD GUILbAUD and Napo tron Vicrok Tike, Boulevart 
de Strasbourg, Paris, “ An improved self-inking hand stamp.” 

£396. Francois Henry LEFRANC, Paris, ‘* Improvements in the manufacture 
of ¢ "gg 

2398. Joun Davis, Liverpool, ‘Improvements in the manuficture of 
spoons, forks, and similar articles."—A communication from Florian 
Grosjean, New York, U.S. 

2400. GEORGE WALTER Dyson, Tinsley, Yorkshire, “ Improvements in ma- 
chinery for finishing and polishing circular metal reds, bars, and shafts, 
applicable also to the manufacture of metal tubes and pipes.” 

2404, WiLLiAM UPpFILL, WILLIAM Mortox, and WILLIAM Asuvury, Birming- 
ham, “* Improvements in the construction of wheels and axle trees for 
carriages.” —Petitions recorded 2th August, 1862. 

2406. Epwarp TnomMas Huenes, Chancery-lane, London, ‘*‘ Improvements 
in the manufacture of woven fabrics, and in apparatus employed therein.” 
—A communication from Adolphus Henry Polks, Ratibor, Prussia. 

2408. FELIX Le Conte, Rue des Tarisses, Tournay, Belgium, ‘‘Improve- 
ments in the construction of furnaces for steam boilers used in sugar 
mills, distilleries, breweries, and other mills or factories.”—J/etitions 
recorded 30th August, 1862. 

£414. JAMES WaLKER, Glasgow, Lanarkshire, N.B., “ Improvements in the 
treatment of kelp, and in the manufacture of products therefrom.” 

2416. Joun Exuis, Old Market-strect, Bristol, Gloucestershire, ** lmprove- 
ments in corsets.” —Petitions recorded 1st Septenber, 1362. 

2424. Davin Bruce Peebies, Edinburgh, N.B., “* Improvements in wet gas 
meters.” 

2426, WILLIAM Hunt, Tipton, Staffordshire, ‘‘ An improvement or improve- 
ments in the manufacture of muriate of ammonia.” 

2428. RicuarD GLANVILLE, Bermondsey, Surrey, ‘* Certain improvements 
in marine and other engines.” 

2430. WitLIAM Rovers, Millwall, London, “‘Improvements in apparatus 
for regulating the amount of water discharged by a pump, chiefly appli- 
cable for regulating the amount of water thrown by a steam fire engine, 
or for regulating the amount of water fed to a steam boiler.”—Petitions 
recorded ~nd September, 1862. 

2434. CuaRLes GARTON, Bristol, “‘ An improved method of applying heat in 
the manufacture and refining of sugar, and in malting, hop drying, 
brewing, distilling, and vinegar making.” 

2438. WILLIAM HENRY ATKINSON, Cavendish Club, Regent-street, London, 
“Improvements in studs or fastenings adapted to holding together 
parts of shirt fronts, wrist bands, collars, gloves, and other articles of 
wearing apparel.” 

2440. ELI Dyson, Little Hulton, near Bolton, Lancashire, “ Improvements 
in throstle spinning and doubling machines,”—Petitions recoided 3rd 
September, 1862. 


Petition recorded 12th Auvust, 
9286. Gronce Wuirr, Torqu 
CuakLes REES, Newton 
manufacture of water closets. 




















S62. 








Little James-street, Bedford-row, London, 
’—A communication from Louis Lachenal, 


































Notices to Proceed. 
xce, Trafalgar-square, Charing-cross, London, “ A new 
ting to represent marble.”—A communication from 
eimar, Berlin, Prussia.—Petition recorded 20th April, 


1278. ALEXANDER P’ 
composition for 
Johann Philipp 
1862. 

1312. TnomMas Sxowpon, Stockton-on-Tees, Durham, ‘‘ Improvements in 
the manufacture of steel tyres, hoops, and cylinders, and in furnaces 
employed therein, and applicable to the melting of steam generally.”—A 
communication from Pierre Mourrier, Bona, Algeria, 

1313, Joux Mortimer Heprre., Great George-street, Westminster, “ Im- 
provements in the construction of the permanent way of railways.” 

1314, Evizaneti HERDMAN, ALEXANDER FINLAY HexpMan, Lodge House, 

selfast, Antrim, and JamMts HenpMan, Sion Mills, Strabane, Tyrone, 
and, “ Improvements in the mfacture of wrought iron, steel, or 
combined wrought iron and steel plates, adapted for shipbuilding and 
other purposes for which strength and lightness are required.”—Petitions 

rarded 3rt May, 1862. 
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32. CHRISTOPHER ament-street, Westminster, “ Improved 

methods ot obtaini hydrogen gus and certain gaseous compounds of 
hydrogen and of carbon.” 

141, Joun Apcock, Mariborough-road, Dalston, Middlesex, ‘* Improved 
apparatus for measuring and indicating distances travelled by wheel 
carriages.” —Petitions corded ith May, 18 : 

1345, AUGUSTIN Moret, Roubaix, Nord, 
heckling machines.” 

1355. James Epwarp Ransome, WiLuiAm Coptic 
Ipswich, Suffolk, “ Improvements in harrows. 

May, 1862. 

135s. Everng Bovrpoy, Paris, “ Improvements in the construction of 
blowing fans, which improvements are also applicable to ceutrifugal 
pumps for raising water and other liquids or gases, or for exhausting the 
same. 

1359, CHARLES Victor FovRNIFR DE BERVILLE, Rue Blanche, Paris, ‘* An 

,_uproved safety coupling bar for locomotive and other railway carriages.” 

2. THoMAS HeNkY Horwoop, Hulme, Manchester, “ Certain improve- 
ments in the means or apparatus to be employed for the purpore of ra ; 
sunken vissels or other nerged bodies, and also in the application 
of a self-acting ance and revulator to the pontoons ased therein.” 
JeREMIAN JouNSON and Arruvr CuapMan, Leathe rhead, Surrey, 

Improvements in apparatus for preventing collisions on railways.” 
Desire MARCHAL and ApRiEN Carton DE Wtakt, Brussels, Belgium, 

“5 An improved method of preventing the destructive effects of vibration 

or jar on the anent Wey of railways, and on the wheels, axletrees, 

and the working and other parts of machi- 

s recorded 7th May, 1862. 

. Lko DE LA Pryrovse, Panton-square, London, ‘ Improvements in 

ating neutral and acid fatty or oily substances, resins, and resinous 

substances, and compounds or products containing parafline.”—Petition 

recorded 8th May, 1862, 

1 “+. GEORGE FREDERICK GREINER and JaMES HENRY CARR SANDILANDS, 
Golden-square, London, ** Improvements in the construction of piano- 
fortes.” 

LeoroLy D'AUBREVILLE, Boulevart de Strasbourg, Paris, “ Improve- 

ments in metallic cross sleepers for railways.”—A communication from 

‘ Pierre Quantin, Bordeaux, France. 

13.0. Thomas Kemp Mace, jirmingham, “‘ Improvements in guards or 

1 Protectors for hats and other coverings for the head.” 

34. Tuomas Fawcett, jun., Lisburn, Ireland, ** Improvements in plaited 
fabrics for shirt fronts and other uses, and in the mode of and mechanism 
for manufacturing the same.”— Petitions recorded 9th May, 1862, 

140) . WiLLIAM Clark, Chane: ry-lane, London, ** The application of a vege- 
table fibre, alone or in combination with other matters, in the manufac- 
ture of felted and other fabrics, also as a substitute for flock or powdered 
Wool, and as a material for padding or stuffing, and for other useful pur- 
boscs.”—A communication from Jean Louis Abeilhou, Boulevart St. 
Martin, Paris, ; 

1 = overt Moore, Cannon-street West, London, * Improved apparatus 
nthe, | the presence, position, or accumulation of liquids, gases, or 

Pours, and apparatus for preventing danger or damage consequent 








France, “Improvements in 
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Peitions recorded th 










































1409. James Hovsr, Market Lavington, Wiltshire, ‘Improvements in 
machinery or apparatus for crushing or reducing substances.” 

1412. Jean Baptiste Cristorii, Paris, “Improvements in tents.”— 
Petitions recorded 10th May, 18 

1415, Hexry WALKER, Gresham-street, London, “ Improvements in making 
handles for crochet needles, pencils, penholders, and other articles.” 

1416. Joun Mitnes, Gloucester, ** Improvements in portable apparatus for 
exercising the human body.” 

1417. Gustave FuHRMANN, Passage des Petites Ecuries, Paris, ‘ Improve- 
ments in melting and boring cast steel barrels applicable to fire-arms and 
pieces of ordnance.” — A communication from Frederick Lohmann, 
Witten, Westphalia, Prussia. 

1424. Henry Cantwricut, Dean Broseley, Shropshire, “ Improvements in 
propelling and steering screw steam vessels.” 

1425. WILLIAM Netson Hurcuinson, Plymouth, Devonshire, “ An improve- 
ment in screw propelled ships.” 

1427. HanpeL Asuwortu, Hyde, Cheshire, ‘‘ Improvements in machinery 
for opening and carding cotton and other fibrous substances.” 

1429. ALEXANDER BANKIER FREELAND, Chatham-terrace, Place-road, Upper 
Norwood, Surrey, * Improvements in the preparation or treatment of 
hops.” 

1431, Tuomas Buckyey, Peckham Rye, Surrey, “ Improvements in port- 

able * tell-tale’ time-keepers.”—A communication from Armand Frangois 

Collin, Paris.— Petitions recorded 12th Muy, 1562. 
2. SAMUEL BrapLey ArbreY, Birmingham, and SamveL BECKETT, 

Oldham, Lancashire, “Improvements in machinery or apparatus for 

manufacturing spindles, part of which apparatus is also applicable to 

grinding and polishing other articles,” 

1441. RopertT ANDREW Boyp, Duke-street, Southwark, Surrey, “ Improve- 
ments in the manufacture of bacon.” 

1443. WILLIAM CLARK, Chancery-lane, London, ‘* Improvements in appa- 
ratus for generating motion in fluids, applicable for raising and forcing 
water, propelling, and otherwise in the distribution of motive power."—A 
communication from Henry Louis Félix Worms de Romilly, Boulevart 
St. Martin, Paris.—Petitions recorded 13th May, 1862. 

1453. RicHARD ARCHIBALD BrooMAN, Fleet-street, London, ** An improved 
method and apparatus for the production of photographic and stereo- 
scopic portraits and pictures.”—A communication from Leon Farrene, 
Rue St. Quentin, Paris. 

1461. ADOLPHE NicoLe, Soho-square, Londen, ‘‘ Improvements in stop 
watches and time-keepers, and in instruments for measuring accurately 
short intervals of time.”— Petitions recorded 14th May, 1862. 

1482. Ricuarp Lamine, Priory-road, Kilburn West, Hampstead, London, 

Improvements in constructing and using electric telegraphs.” 

FREDERICK STOCKEN, Halkin-street, Grosvenor-place, London, “ Im- 

provements in carriages.” 

1494. ALFRED Vincent Newton, Chancery-lane, London, * Improved ma- 
chinery applicable to the cutting of leather and other like uses.”—A com- 
munication from Caleb Griffin, Boston, U.S. 

1495. ALFRED Vincent Newton, Chancery-lane, London, ‘ Improved ma- 
chinery applicable to the cutting out of boot and shoe soles and kindred 
operations.”—A communication from Caleb Griffin, Boston, U.Ss.— 
Petitions recorded lith May, 1862. 

1517. ALFrrep Vincent Newton, Chancery-lane, London, “ Improved ma- 
chinery for splitting leather."—A communication from Joseph Andress 
Safford, Boston, Massachusetts, U.S.—Petitien recorded 19th May, 1862 

1519. Marc ANnTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Pa 
** Improvements in the method of and apparatus for applying screw 
power to the locomotion of railway trains on steep inclines.”—A commu- 
nication from Giuseppe Velmi, Cours Porta, Vittoria, Milan, Italy.— 
Petition recorded 20th May, 1862. 

1576. Grorce Aveustus Huppart, Brynkir, Carnarvonshire, ‘‘ Improved 
means for superheating steam.”—Petitwn recorded 26th May, 1862 

1594. George HENRY Daw, Threadneedle-street, London, * lmprovements 
in fire-arms.”—Petition recorded 27th May, 1s62. 

1624. FLoximonp Daticiuy and EvGENE Sabatier, Mortimer-street, Caven- 
dish-square, London, ‘* Improved machinery and process for making pulp 
for the manufacture of paper and other purposes.”—Pelition recorded 30th 
May, 1862. 

1722. Arruvr Joun Joyce, Cambridge-terrace, London, “‘ Improvements in 

iting and heating.”—Petition recorded 9th June, 1862. 

. Bexnarvo Fansaricorti, Leadenhall-street, London, “ A polishing and 
grinding belt, formed of leather or other flexible or pliable material 
having plugs composed of emery or other gritty substance, and a proper 
cement inserted in it substantially."—A communication from George 
Rutger Vanderbilt, Nassuu-street, New York, U.8.—Petition recorded 21st 
June, 1862. 

1894. Marc ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
** Improved apparatus for the prevention and reduction of synovial and 
other swellings or tumours in the limbs of horses.”—A communication 
from Louis Rupert Wachter, Versailles, France.—J/etition recorued 251k 
June, 1862. 

1971. Jean Marnie Gitte, Rue du Mont Thabor, Paris, ‘*An improved 
calendar inkstand.”— Petition recorded 9th July, 1862. 

2006. Marc ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
“Certain improvements in vessels mounted as floating batte:ies."—A 
communication from Jean Antoine Alexis Cambon de La Valette, 

Montauban, Tarn ct Garonne, France,—Petitwn secorded ith July, 1862 

. Tuomas Merirox, Hamburgh, “Improvements in steam e 
governors and speed regulators for machinery.”—Petudion secorded 22nd 
July, 1862 

2241. Tom Hoipswortu, Shaw Lodge Mills, and Joun Crossiey, Bank 
Bottom Mills, Halifax, Yorkshire, * Lmprovements in means, machinery, 
or apparatus for warping, scouring, sizing, stretching, measuring, cool- 
ing, drying, and beaming yarns for weaving.”—Jeition recorded Lith 
August, 162. 

2331. JouN STANDISH and JouN GoopEN, Egerton, near Bolton, Lancashire, 
“Improvements in machinery or apparatus ased in the preparation of 
cotton, wool, flax, or other fibrous materials to be spun.”"—Pctition 
recorded 20th August, 1862. 
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Patents on which the Stamp Duty of £50 has been Paid 





1850. 
2089. WittiaM Epwarbp Newton, Chancery-lane, London.—A communica- 
tion.—Dated 15th September, 
57. JEMOIADA JOSEPH EAGLETON, 





Tat 


Birmingham.—Dated 6th October, 





2036, Epwarp 

September 
2059. Joun Gay Newroy ALLEN, Butterley Lronworks, Alfreton, Derby- 
shire.—Dated 9th September, 150 


Puake, Tachbrook-strect, Pimlico, London.—Dated 6th 











2018. Wit Rornuwk.t and Tuomas Warson, Carr House, Midgley, 
Halifax, Yorkshire.-- Dated 7th September, 185. 

205%. Marruxw Murray Jackson, Zurich, Switzerland.—Dated ?th 
September, 1559 


\ 


2106. James Borromiry and ALEXANDER IleNNAN Marty, North Bierley, 
near Bradford, York-hire.— Dated 16th September, 1e5y. 

2030. Jostan Mason, Birmingham.—Dated 12th September, 1859. 

2503. ALFRED VinceNT NEwron, Chancery-lane, London.—A communica- 

tion.—Dated 1ith November, 1859. 

2158. Epwarp Jones, Russell's Hall Lronworks, Dudley, Worcestershire.— 
Dated z2nd September, 1559. 

‘ Anton Buuxo Sertugx, Alpha-place, Caledonian-road, London,— 

Dated 13th September, | 

£108, Berxanp Lavutu, Manchester.—Dated 16th September, 1 











OI 














Patents on which the Stamp Duty of £100 has been paid. 
1998. Wituiam Henry James, Camberwell, Surrey.— Dated 4th September, 


$55. 
2082. Joseru Gitvert Mantien, Newaik, New Jersey, U.S.—Dated 15th 

September, 1855, 
2057. Marrurw Curtis and Joun Wats, Manchester,—Dated 11th Septem- 

ber, 1855. 

David ZENNER, 

15th September, 1555 
2111, Jamis WiILLis, Cheapsic London.—Dated 18th September, 1855. 
2070. Joseru Hen TUckK, Pail-mall, London,—A communication,—Dated 
th September, 1555. 

2079. WiLLiAM Freperick THOMAS, St. Martin’s-le-Grand, London,—Dated 
14th September, 1555. ——- 

And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 





9088 


Neweastle-upon-Tyne.—A communication.—Dated 


























List of Specifications published during the Week ending 
13th September, 1862. 









273, &d.; 274, 10d. ; 276, 1s, 2d.; 277, 4d. ; 278, 4d, ; 
1s Gd. ; 280, 6d 282, Is.; 283, Is. 4d. ; 284, Gd. ; 285, 4d. ; 
4d. ; 287, 10d. ; 288, Sd. ; 289, 4d.; 2090, 10d. ; 201, 84.; 202, 4d.; 
1s. Gd. ; 294, 4d. ; 295, 4d. ; 206, 4d. ; 207, Sd. ; 208, 4u.5; 200, Sd. ; 
1s,; 301, 4d.; 802, 1s. 2d. ; 307, 4d,; 804, 10d. ; 305, 4d. ; 806, 4d.; 307, 











4d. ; 308, 10d. ; 309, 8d. ; 310, 4d.; 311, 10d. ; 812, 4d. ; 313, 4d. ; 314, 4d.; 
s . ; 316, Is. Sd. ; 317, 4d. ; 318, 10d. ; 319, 4d. ; 320, 10d. ; 321, 4d. 5 
34 4d. ; 324, 10d. ; 325, 4d.; 326, 4d.; 327, Is. 6d. ; 328, 8d. 

331, 4d. ; 33%, 4d. ; 333, 4d. ; 334, $35, 8d. ; 336, 
3, 4d. ; S39, 10d. ; 340, 1s, 4d.; 341, 4d. ; 342, dd. ; 343, 
345, 10d. ; 346, 4d. ; 847, Sd. ; 348, 4d.; 349, 4d. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
am, High Holborn, to Mr, Bennet Woodcroft, Great seal Patent 
offi 


ce, 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus Enernenn, at the office of her Majesty's Commissioners of Patents, 





CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


542. W. S. Woon, Leeds, “* Valves for regulating the flow of steam, water, &c."”— 
Dated 27th February, 1862. 

This invention consists of a duplex dise valve or double dise valve with 
suitable openings or perforations therein, mounted upon a spindle passing 
through a stuffing box ina box or casing suitably formed with inlet and 
outlet ports, and arrangements for connecting the same to or between the 
conducting pipes. This duplex dise valve is placed between two disc 
faces, or surfaces (having suitable or corresponding openings therein), one 
or both of which are capable of adjustment to obtain proper jointing or 
fitting thereof to the faces of the valve. Steam, water, or other fluids may 
be admitted either between tie two discs or faces of the valve, and pass 
through the openings thereof, and of the seats, when such openings are 
placed opposite to each other; or such fluids may be admitted, and pass 
through the openings of the seats, and thence through the opening of the 
valve. The valve is caused to turn upon its axis by means of a lever fixed 
on the spindle thereof, and actuated by the governor, thereby opening or 
closing the apertures of the valve and seatings. And, in order to give a 
very quick motion or movement of the valve, an expansion coupling is placed, 
betwixt the valve and governor, consisting of right and left hand serews of 
quick pitch, the coupling or screw boss having a lever thereon, which by 
rod is connected to, and actuated by, the governor. The patentee also 
employs such expansion couplings, or right and left handed screw joints, 
for the traversing cut off cams to operate the valves as aforesaid, or, other- 
wise, expansion valves, Ur, a single screw coupling of quick pitch may be 
employed as aforesaid. 

546. A. W. Makinson, Westminster, and W. F. Batuo, Birmingham, 
* Locomotive engines.” —Dated 28th February, 1362.. 

The object of this invention is to reduce the oscillatory motion which 
occurs in locomotive engines of the ordinary construction when running at 
speed ; to reduce in number and simplify the working parts of the engine ; 
and to reduce the friction aiid resistances to onward motion. To effect this 
object, and to adapt the engine to the requirements of actual traffic, the 
patentees construct the engine with one cylinder only, which they place in 
the mid section of the engine, the piston rod, crosshead, and half the weight 
of the connecting rod by weights, having a reciprocating motion in an 
opposite direction to that of those parts ; and they enable the driver of the 
engine readily tostart the engine at whatever part of the stroke the piston 
may be. 

570. J. W. Davis and F. Davis, Hull, “ Apparatus for supplying feed-water 
to steam boilers.” —Dated lst Mar lsé2. 

This invention is carried into effect as follows :—From the upper part of 
the boiler a pipe is connected with a water tank, cistern, or reservoir, and 
close to the boiler this pipe is furnished with a self-acting valve, above 
which ascends an arched or horizontal pipe which enters the upper part of 
a water supply or air-tight reservoir, from the lower part of which another 
pipe, called the feed pipe, enters the boiler, and is continued downwards 
inside or outside the same, nearly to or at the bottom, This pipe is 
furnished with a non-return valve, situated just below the water supply 
reservoir, or in any other convenient part of the pipe. The water tank or 
cistern communicates with the bottom of the water supply by a pipe, and 
the entrance of this pipe to the supply is furnished with a non-return valve. 
The self-acting steam valve is placed on the top of the boiler, and is 
actuated by means of a float supported on the surface of the water therein, 
as hereafter explained. By these arrangements, as the level of the water in 
the boiler descends by reason of its evaporation into steam, the float 
actuates a lever in connection with the valve, and raises the same, whereby 
steam is admitted into the arched or horizontal pipe, and thence into the 
water supply reservoir, whereby the water therein is expelled into the 
boiler by means of the feed pipe, and a vacuum being gradually created by 
the condensation of the steam, the water from the tank commences to enter 
the supply reservoir through the non-return valve, and, suddenly con- 
densing, the entire steam contained in the water supply rushes rapidly 
therein and fills the same. The float being elevated by the additional 
supply of water in the boiler (which supply can be regulated as desired by 
the arrangement of the lever) will have brought down the self-acting valve 
with which it is connected, and will thus shut off the steam from the water 
supply, and allow of its condensation, and of another flow of water therein 
from the tank, 








504. G. F. Guy, Bury St. Edmunds, “ Blectro-magnetic motive power engines." 
—Dated 4th March, 1862, 

This invention relates to a peculiar construction, arrangement, and com- 
bination of apparatus for obtaining motive power by the aid of electro 
magnetism, and consists in the employment of one or more series of electro 
magnets arranged in circles, and made to act successively upon a ring of 
soft iron, which is made to roll over their faces or poles. ‘This ring is con- 
nected to the main shaft of the machine by any convenient and simple 
arrangement of universal joint, which permits of its gyrating in all 
directions round the shaft, whilst itis at the same time coupled thereto soas 
tu be incapable of rotating without carrying the shaft round with it, 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, FC. 

545. W. H. Mountz, Millbrook Lodge, Hants, ** Paddle wheels,."—Dated 28th 

February, 1862. 

These improvements apply to the ordinary radial form of paddle wheel em- 
ployed for propelling vessels, and consist in affixing the floats of such 
paddle wheels to the arms lengthwise, instead of across the fave of the 
wheel, as usual, the floats being narrow, and in length about two-thirds of 
the radius of the wheel. Each arm of the wheel may carry its own float, 
or the floats may be attached to each alternate arm, Each wheel may be 
composed of only one set of arms and floats with their corres: —! rim 
and boss, or of two, three, or more sets of arms, floats, rim, and boss, keyed 
side by side on the shaft, and braced together by diagonal or other tie 
rods, 

552. J. Parker, Camberwell, Surrey, “ Propelling vessels."—Dated 28th 

February, 1862. 

The First part of this invention relates to certain improvements on a 
former invention for which provisional protection was granted to the 
patentee, bearing date the 2nd October, 1560, and which consists in dis- 
charging high-pressure steam into a pipe or tube of uniform diameter, and 
leading through the bottom of the vessel at or near the stern into the water. 
The improvements on the said former invention consist, First, in using for 
the said purposes superheated steam, of whatever degree of pressure, in- 
stead of high-pressure steam, in its natural state of saturation. By using 
superheated steam condensation in the pipes leading vo the jets, and in the 
jets, is diminished, the issue also of the steam from the jets becomes more 
regular, whereby a larger quantity of air is forced into the pipe or air 
chambers leading to the water from a given quantity of fuel. Secondly, 
the said improvements consist in the construction and combination of the 
steam jets, and of those parts into which the steam is discharged, and 
through which the air is forced into the air pipe or chamber leading to the 
water, The patentee now discharges steam of sufficient pressure, supec- 
heated or non-superheated, from one or from two or more nipples or jets 
with small holes into one ar pipe of enlarged area, each jet discharging 
into its corresponding branch air 5 og nozzle attached or leading to a 
main air pipe; the air nozzles may be funnel or trumpet-mouth shaped, 
and the steam jets and air nozzles arranged to be brought nearer to or 
further from each other, according to the steam pressure and the pres- 
sure of the water to be overcome, The invention aiso consists in applying 
the motive power obtained as above described fur steering boats or ships, 
whether such ships be propelled by paddle wheels, screws, or otherwise, 
The Third part of the invention relates to the application of the motive 
power obtained as described for the purpose of setting in motion machinery 
and apparatus, by causing the air to act upon helices, and horizontal and 
vertical turbines, and other wheels immersed in water or other fluid to a 
greater or lesser depth. 

567. J. B. KENDALL, Boston, U.S., “ Horse-shoe.”—Dated let March, 1862. 
This invention consists in an improved compound or duplicate horse-shoe, 

one part of which is secured to the hoof by nails in the ordinary manner, 

and is intended to be removed only when the growth of the hoof ers it 
necessary, whilst the outer or supplemental shoe is made removable, and is 





furnished with calks to prevent the horse from 4 








THE ENGINEER. 





Serr. 19, 1862, 
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Cass 3.—FABRICS, 

Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


541. J. R. Foster, Wingley-street, Orford-street, London, “ Bullion fringe or 
cord.” —Duted 27th February, 1862. 

Hitherto, the bullion fringes or cords for cornices and furniture have 
heen ordinarily manufactured by merely twisting the materials of which 
they are composed. Now, this invention consists in first weaving the 
materials into a fabric, and afterwards twisting the fabric, so woven, in 
order to form bullion fringes or cords, 

643. G. McKenzie, W. F. Murray, and J. Hamintos, Glasgow, “ Bobbins 
wr hold rs for textile materials.” —Dated 28th February, 1862. 

This invention relates to the arrangement and construction of machinery 
or apparatus for moulding bobbins from clay, which improvements are 
based, to a certain extent, upon an invention of improvements in bobbins 
or holders for textile materials, for which letters patent were granted to 
the said George McKenzie and John Hamilton, bearing date the 26th day 
of November, 1860. According to the present invention, the dod or cylin- 
drical piece of clay to form tie bobbin is first made by pressing the clay 
through an aperture of the proper diameter, and is then moulded by means 
of four movable discs or moulds, which form the external shape of the 
bobbin, whilst the tubular aperture through the centre of the bobbin is 
formed by a self-acting spindle which passes through the dies that form the 
ends of the bobbin. —Not proceeded with. 











563. A. Potts, Cappagh, Down, Ireland, “ Apparatus for scutching and 
refining flix, hemp, &e."—Dated \st March, 1862. 

"Phis invention consists in certain novel and improved combinations and 
arrangements of machinery or apparatus designed for performing the opera- 
tions of scutching and refining flix, hemp, and other fibrous vegetable sub- 
stances, :nd in so constructing the said machinery or apparatus, and com- 
bining the several parts thereof together, as to effect the scutching of the 
fibrous substances. First, by operating on both sides thereof at one time. 
Secondly, by holding the fibrous substances suspended during the scutching 
thereof, and at the same time advancing the said fibrous substances in a 
horizontal rotary direction, Thirdly, in reversing the position of the fibrous 
substances, or, in other words, causing one part of the machinery to operate 
upon the exposed parts of the suspended fibrous substances, and then 
an-ing another part of the machinery to take hold of the scutched portions 
of the fibrous substances, and let fall and hold downwards the upper ends of 
the unscutched parts of the said fibrous substances, and afterwards to scuteh 
those parts thereof, and thus to operate upon the whole Jength of the 
fibrous substances in one and the same machine. 

576. J. Sciuormnbp, Mudderafield, ** Looms.”—Dited 3rd March, 186: 

This inven relates to means for letting off or delivering the warp from 
the warp b as the weaving proceeds, and consists in applying and 
arr: i tus in such manner as to maintain uniformity of tension 
on the warp threads, and only to let off, deliver, or supply the said warp 
as itis taken up or drawn torwards by the introduction into the shed of 
the weft threads, and by the beat up of the lay or batten ; consequently, if 
there be no shoot of weft in the shed when a pick is made, and when the 
lay beats up, there will be no letting off from the warp beam 
us follows :—A spur wheel is fixed on the warp beam which gears with a 
pinion attached toa ratchet wheel supported on a stud fixed to the lower 
end, A double catch or escapement lever is hinged on another stud fixed 
to the loom end, and connected by a rod to the ordinary weighted lever 
which supports the roller over which the warp passes from the beam, so 
that, when the warp or the roller over which it passes is drawn forward to 
the extent of one-half tooth of the ratchet wheel, one end of the escapement 
catch is lifted, and allows or admits the warp to be delivered as required, 
the other end of the escapement preventing slipping thereof by taking into 
the ratchet for the time being until the weighted lever brings the roller back 
to its former position 
590. J. B. A. QuIQuANDON, Pavis, “ Improvements in jacquard machines, and 

ix the pattern cords to be cuployed therein.” —Dated srd Mareh, x62, 

This invention relates to an iaproved mode or method of working the 
pattern cards inj vequard machines, and toa peculiar construction of pauttern 
eard, which improved card the inventor calls the composteur quiquandon, 
amd by the use of which one set of cards may be made to serve for any 
number of different designs, by suitably adjusting or modifying the same to 
suit the particular desizu or pattern to be produced. According to this 
invention, the series of pattern cards, in lieu of heing connected together in 
the form of an endless web or chain, as heretofore, and, consequently, 
occupying a considerable amount of unnecessary space, are used separate 
and detached from each other, one ecard being placed immediately behind 
another in a suitable support or holder in front of the needles. The front 
card, after having acted upon the ends of the needles, is made to descend, 
and is deposited by a traversing carriage, or other convenient arrangement 
of self-acting mechanism, in the rear of the other cards, whilst the second 
card comes into operation, and is in its turn lowered and placed behind the 
first, and so on throughout the series.— Not proceeded with. 

696. W. Toxaunr, Bradford, ** Machinery for preporing silk, fax, hemp, de.” 
— Dated bth March, 1862. 

The First part of this invention has, principally, for its obj 
ments in the arrangement of that class of machinery for pre 
and other fibrous materials as described in the specification of a pa : 
to Henry Rawson, dated January 2ith, 1859 (No. 249), in which the 
material in its passage from a pair of feed rollers or serew gill feed ap- 
paratus to a pair of delivering rollers is operated upon by the teeth of a 
comb having a reciprocating motion given to it in the direction of the length 
of the shiver of fibrous material. And the first improvement under this 
part of the invention consists in so arranging the movable or reciprocating 
comb as to cause the teeth to be inverted or to pass downwards through 
spaces or openings in a plate or frame into the sliver of fibrous materials, 
a brush or other instrument being employed to support the sliver when the 
teeth of the comb are withdrawn, and while the reciprocating comb and 
plate move back towards the feed rollers, serew gill, or other feeding 
paratus into a position to re-enter the sliver of fibrous meterial, which is 




















































This is effected | 





then again pressed upwards into and amongst the teeth of the comb by the 


brush or other supporting instrument upon which it was supported, and 
part of this invention consists in employing a comb arranged as above 
described of alength equal to or rather in excess of the length of staple of 
fibrous material it is intended to operate upon, And whether such comb 
is arranged to act as above described, or otherwise, or as hitherto proposed 
and worked, he claims exclusively the employment of a comb of this 
character, of a length of 10in. and upwards taken in the direction of the 
length of its movement, or of the sliver of fibrous material it is to operate 
upon, The next improvement in machinery of this description consists in 
giving an intermittent movement to the delivering rollers, so that they may 
be at rest, or nearly so, while the teeth of the reciprocating comb are with- 
drawn from the sliver of fibrous materials, and while the comb moves 
hackwards to re-enter the sliver, Another improvement under this part of 
the invention consists ins ng the movable con b and serew gill or 
other feed apparatus employed in machinery of this character, so that the 
sliver of fibrous materials shall move downwards in a vertical or in an 
inclined position of not less than 80 deg. from a horizontal line while being 
operated upon, sueh an arrangement of the machine being very desirable 
for the treatment of certain descriptions of fibrous materials, such as silk, 
flax, hemp, or other similar long fibrous materials. In consequence of the 
inereased length of the movable comb, which he prefers to employ in carry- 
ing out this part of the invention, a different mode of actuating such comb 
is necessitated, and in place of causing it to have rectilinear movement as 
heretofore, he causes it to rise and fall vertically, or to pass into and out of 
the sliver in a right line, and to move in a straight line through the fibrous 
material and back again when withdrawn to return and re-enter the same. 
Another of the improvements which are applicable to reciprocating combs 
of this description consist in causing a series of points to er ter the sliver 
of fibrous materials, and arranged in combination with the brush or other 
depositing instrument, in order to hold the fibres and prevent the derange- 
ment thereof during the backward movement of the re ciprocating comb or 
combs. The last improvement for the preparing, opening, aml straighten- 
ing the fibres of woot and other fibrous materials consists m arranging and 
eombining oscillating or reciprocating screw gill or other feed apparatus 
which in its movement away from a stationary serew gi!l or other feed ap- 
paratus causes the sliver of fibrous materials to be separated or divided, 
The end of the sliver is then deposited by a brash into the teeth of an 
inverted comb, by which it is supported until it is brought forward by the 
movement of the apparatus into a position to be deposited into the teeth of 
the screw gill, and from which it is drawn off in a continuous sliver. The 
reciprocating movement may either be given to the feed apparatus, or to 
the serew gill and drawing off apparatus, 




















Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, fe. 


8. G. Rernoups, Bristol, U.S., ‘* Power spading machines." —Dated 1s 
March, 1862, 

This invention cannot be described without reference to the drawings. 

Soe, W Hensman, Woburn, ond W. HENSMAN, jun., Linsdale, “Apparatus 
Jor tilling land by steam power.” —Dated 5th March, 1862. 

This improved plough consists of a frame or carriage mounted on six 
Wheels—two land and four furrow wheels. To the plough beam shares 
and coulters are affixed in pairs on the opposite sides of the beams, which 
are capable of being lifted and reversed at the end of each course At the 
side of the plough there is a sliding rod, connected by chains to draw links, 
to lay the drag rope in its proper place ready for the return course. The 
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plough beam and coulter have a plain or indented bead, and the coulters are 
secured to the plough beam by improved adjustable clamps. i 


The improve- 


ments in apparatus for transmitting power from the steam engine to the 
plough consists in a novel mode of lifting the pinions out of gear with the 
rope drums, and checking the revolutions thereof by means of a simple lever. 


Crass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 
. J. G. Jennines, Holiand-street, Blackfriars, “ Chimneys or flues.” — 
Dated \st March, 1862. p 

This invention is applicable more especially to chimneys or flues used in 
connection with open fire-places. In order to prevent the smoke being 
forced out into the room in which the fire-place is situated, by a sudden puff 
of wind descending the chimney, the patentee enlarges the chimney at a 
short distance over the fire-place, by building into the brickwork a chamber 
made either of earthenware or cast iron, and having both an inlet and 
outlet passaze corresponding in size with that of the flue. He prefers to 
make this chamber hexagonal, as it appears when in position in front and 
back view, and with flat ends. The inlet and outlet passages also, which 
are generally opposite the one to the other, he prefers to form as sockets to 
receive the ends of earthenware pipes, of which he usually forms the 
chimneys or flues. The chamber may be made in one piece, and it is 
preferred so to make it, but it may be formed in two or more pieces if 
desired. The employment of chambers in this manner admits of the use of 
much smaller chimneys or flues than those usually employed in combination 
with open fire-places. 

592. G. H. avd H. R. Cortam, Old St. Paneras-road, “ Horticultural build- 
ings.” ~ Dated 4th March, 1362. 

For the purposes of this invention the metal rafters, or the sashes or 
parts to be glazed, are formed with a succession of steps, according to the 
number of sheets of glass to be used from the top to the bottom; and it is 
preferred that these steps should be in the form of grooves, so that the suc- 
ceeding shects of glass may be slid into their places and overlap at their 
edges, though a sinzle groove may be used of sufficient depth to receive the 
thickness of ylass one over the other. When walls are used in constructing 
a building the rafters are conn 1 therewith by metal plates in the form 
of inverted troughs, either extending the whole length of the building, or 
else at such intervals apart as will suit the distance apart at which the 
rafters are desired to be attached to the wall. Where required, tie or gauge 
rods or bars are applied to retain the rafters in position. Tue rafters may, 
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in some cases, in prace of being straight, be made with two or more slopes. | 


When using wrought iron sash bars, in order to conuect them to the struc- 
ture or to each other, cast iron sockets are used, which are fixed to the ends 
or other parts of the sash bars by pins or rivets, or otherwise ; and, when 
required, such cust sockets are made with branch sockets at a rightangle, or 
such other angie as may suit the angular direction in which it is desired to 
fix the ends of other sash bars to the primary one to which the socket is 
fixed, At the surface of the ground, where necessary, a sill or bar is fixed 
or applied in any convenient manner, but it is preferred to employ a row of 
wood posts or stakes driven into the ground, the parts so driven being well 
charred, 
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Crass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Impli- 
ments of War or for Defence, Gun Carriages, jc. 

R. Suaw, jun., Waterford, ‘* Facilitating the loading or charging of 

guns, rifles, soiling pieces, &c.”—Dated 3rd March, 1862. 

This invention cousists in holding the ramrod in its place with the larger 
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or heavy end near to the stock of the fire-arm, thereby facilitating the ioad- | 


ing or charging thereof. A convenient mode of performing the invention 


| is by attaching a socket provided with a spring to the stock, and another 


socket at the end of the barrel, and an open clip between the two ; the ram- 

rod is thus securely held between the two sockets and stayed by the middle 

clip,.—Not proceeded with. 

589. J. T. 
also as un apparatus Jor measuring angles.” —Dated 4th March, 1362. 

This sight or apparatus is composed of a tube in which two prisms of 
equal refracting power, independent of each other, are fitted in such manner 
that they may be made to revolve through equal angles in opposite direc- 
tions.— Not procerded with, 

595. J. Sipeworrom, Harewood, Cheshire, “ Improvements in firearms and 
ordnance aud in proj ctiles Dated 5th March, 1+62. 

This invention consists in an improved mode of constructing the brakes 
by which the recoil of the barre! is regulated or controlled, as described in 
the specification of letters patent granted to the present patentee on the 
24th July, Isl, No, 1853. According tw the present improvements he 
makes the brake in the form of a wedge, and he applies it im the bearing 
by which the barrel of the fire arm or piece of ordnance is supported. The 
improvements in projectiies are applicable to smooth bored or rifled fire- 
arms and ordnance, and they consist in making the rear end of the projec- 
tile conical ; the front end of the projectile is rather less in diameter than 
the bore of the barrel, so that it may easily be introduced either from the 
muzzle or at tne breech. On the c nical end of the projectile an annular 
ring of iron or other metal or material is placed; th's ring is either 
solid, or providedjwith one or more diagonal grooves, slots, or perfora- 
tions. When the powder explodes the annular ring is forced up 
the conical end of the projectile, and in so doing its outer circam- 
ference is expanded until it accurately fits the bore of the barrel and 
the rifle grooves (when the barrel is rifled), thereby preventing windage, 
and imparting the full force of the powder to the projectile. In some cases 
the exterior of the annular ring may be made to fit the rifle grooves of the 
barrel. Another part of the invention consists in constructing projectiles 
of a series of discs of cast iron or other metal, which di-cs are held 
together by acentral bolt; these projectiles answer the purpo e of grape 
shot. 
















Crass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 

563. L. Martin, Tenison-street, York-road, Lambeth, an? O, PENroip, Black- 
moor-street, Drury-lane, London, ** Candle lamp.”—Wated Ist March, 
1862. 

According to the construction of the ordinary candle lamp the heat of 
the flame and contiguous metallic parts melts the candle more rapidly than 
is necessary for the supply of the elements of combustion, and causes waste 
of material and obstruction to the proper action and effees of the lamp. 
Now the object of this invention is to obviate and overcome these dis- 
advantages by the agency of a current or currents of air passing through 
or among the heated portions of the metal, and thrown upon the upper 
surface of the candle, whereby the melting of the same is, as it were, regu- 
lated or moditied, and the due performance of the lamp insured. 

. C. Boouns, South-terrace, Kennington Park, “ Fastenings for gloves 

Dated ist March, 1562. 

This invention consists in letting one or more elastic gussets into the 
wrist of the glove, either in the middle part, the back, or at the side or 
sides thereof.—Not proceeded with. 

oo nY, Regent-street, London, “ Metallic bedsteads, sofa bedsteads, 














A. J. SEDLE 
and folding chairs or seats.” —Dated 4th March, 1862. 

For the purposes of this invention, when constructing a metallic bed- 
stead, the head and foot frames are hinged or connected to the side rails of 
the bottom frame of the bedstead in the following manner :—The ends of 
the side rails of the bottom frame are bevelled or inclined, and within a few 
inches from each end of these side rails Gre end of a link is attached by a 
pin joint, the other end of such link being attached also by a pin joint to 
the lower end of the side rail of the head or foot frame of the bedstead, and 
lower end of this rail is also formed to a bevel corresponding to that of 
ead of the side rail of the bottom frame of the bedstead, so that, when 
the head and foot frames are set up, the inclined end of each of the side 
rails of the head and foot frames butts against the inclined end of its side 
rail, and the links which connect the head and foot frames to the side rails 
are then horizontal, or nearly so. When it is desired to fold down the head 
and foot frames, it is simply required that such foot and head frames should 
be lifted, when the links will allow of the folding. The bottom frame of 
the bedstead may be made of two or more parts hinged together, so that it 
may be folded and occupy a small space. When applying this invention in 
constructing a sofa or sofa bedstead, the elbows or end frames are attached 
to the back and front rails of the seat in a manner similar to that described 
in respect to the foot and head frames of a bedstead, and when applying 
this invention ia constructing a chair or other seat the back is also similarly 
attached to the seat, 














Ciass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Furl 
and Lighting Materials, Preparation and J’reservation of Food 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

564. P. Rovertson, Sun-court, Cornhill, London, ** Improvements in treating 
yeast, and in the manufacture of anmonircal salts and a substitute sor 
animal charcoal.”"—Dated lst March, 1862. 

For the purposes of this invention, in order to obtain dry yeast which 
may be kept for a considerable time without prejudice to its quality, the 
inventor first separates as much of the moisture as possible by subjecting 
the yeast to the action of a centrifugal machine, to pressure, or otherwise, 
as is well understood, and theu finaily dries it in a chamber or vessel having 
shelves or supports on which are placed trays containing sulphuric acid, 
chloride of calcium, carbonate of potash, Canadian potash or lime, in such 


Saitru, Lee, Kent, “ An improved sight for fire-arms, applicable | 


manner as to be surrounded with the shelves or supports having thereon 

the yeast to be dried. A vacuum is obtained in the chamber or vessel by ex. 

hausting pumps or‘ otherwise, and in time the yeast will be completely dried. 

The yeast is then reduced to powder, and it is then fit for use. The powder 

may be stored in bottles or other close vessels. In using yeast in order ta 

manufacture ammoniacal salts, and a substitute for animal charcoal, the 
yeast in a moist state is mixed with clay and carbonate of lime or chalk ; 
the mixture is to be dried and then calcined.—Not proceeded with. 

578. T. TinuaM, Deptford-green, “ Purifying gas.”—Dated 3rd March, 1862. 

This invention consists in the employment of oxide of manganese, in 
combination with lime, preferring chalk lime or stone lime, and with saw 
dust or cocoa-nut refuse or ground bark, as an auxiliary filtering agent. Or, 
instead of saw dust, other ordinary filtering ageuts may be used in com- 
bination with the oxide of manganese and the lime, 

581. G. Discnors, jun., Swansea, *‘ Treating ores and solutions containing 
copper and iron, or either of them, to obtuin products therefrom.” —Dated 
3rd March, 1862. 

To the solution to be treated the inventor adds chloride of calcium, or 
other chloride of an alkaline earth, or of an alkali, which is capable of 
separating the sulphuric acid from sulphate of copper and sulphate of iron, 
It will probably, however, in almost every case, be most convenient to 
employ chloride of calcium. In this manner he obtains in solution chloride 
of copper and chloride of iron, or one of these, and a sulphate of an alkaline 
earth or alkali, either soluble or otherwise, which is separated. This being 
done he adds to the solution of metallic chloride. lime, magnesia, or 
baryta. Lime, er a mixture of lime and magnesia, will, however, be most 
practically useful. In this manner he obtains a precipitate of oxide of 
copper and oxide of iron, or one of these ; mixed oxides so obtained may be 
readily smelted to obtain metallic copper; oxide of copper, if obtained 
separately, may be similarly treated or otherwise used as oxide of copper. 
Oxide of iron, if obtained separately, may be applied to any use to which 
other prec'pitated oxide of iron is applicable. —Not proceeded with. 

583. H. Bunsine, New-cross, Deptford, “ Lubricating grease ov compounds.” 
—Dated 3rd March, 1362. 

This invention consists in combining one or more of those natural 
mineral oils or matters known as American petroleum, also as rock oil, 
Cuba rock oil, and Rangoon oil, or earth, with animal or vegetable oils or 
grease, or With both, and with an alkaline svlution. 

584. F. B. Hoventon, Kensington, “ Paper.”—Dated 3rd March, 1862, 

This invention consists in boiling the chaff (which the patentee prefers to 
be cut longer than heretofore, say from an inch to an inch and a half) to 
an extent sufficient to reduce the mere fibrous parts to a pulp, leaving the 
knots and weeds as little disintegrated as may be, and then, hasing washed 
out the alkali, a coarse knotter is employed which will allow the disin- 
tegrated vegetable matter to pass while the extraneous matters will be 
arrested. ‘The pulp so obtained will retuin its fullest strength and weight, 
and require the minimum of bleaching material to act upon it. The 
knotter he prefers consists of a plate with square or oblong holes sufficiently 
small to impede the passage of the knots and weeds. 

5:7. B. STANDEN, Salford, “* Manufacture of portable manure.”"—Dated 4th 
March, 1-62, 

The apparatus employed for carrying out this invention cannot he 
described without refereuce to the drawings. 





















CLass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galcanic Batteries, §c- 

538. SirC. T. Brisut, Victoria-strect, Westirinster, “ Improvements in electric 
telegraphs, and in apparatus connected therewith, and cup oyed in the 
manutacture thereof.””—Dated 27th February, 186) 

In the First part of this invention, which has reference to the receiving 
apparatus, or relay, the patentee employs conducting fluids in a state of 
motion, into whict the movable part of the relay is inserted or removed in 
order to make or break local or secondary circuits, so that the conuucting 
surface with which coutact is made or broken is constantly changed ; and he 
prefers for this purpose a tine stream or fountain of mercury, or acid and 
water. He also employs a series of streams or fountains of conducting fluid, 
the motion of the movable part or parts of the receiving apparatus among 
them causing various degrees of motion of such movable part or parts to be 
marked upon a suitable recording apparatus included in a local circuit. In 
the Second part of the inventiou, which has reference to registering ur re- 
cording the effects of electrical currents, he employs a band of paper drawn 
on by a train of clockwork, or any other convenient motive power, and he 
causes a colouring fluid or fluids in a state of motion to impinge upon the 
paper, and thus to mark a line, ora series of lines, upen the paper. The 
jine or series of lines is broken from time to time through the colouring 
tiuid being intercepted by an armor arms moved by the electric currents ; 
and thus the duration of the currents or their variation of force, may be 
directly recorded upon paper ; and for registering the effect of eartu currents 
he employs the clockwork train, carefully regulated as regards its speed of 
motion, so that the times of any deflections may be noted upon the paper. 

The Third part of the invention has reference to the sending apparatus, 

whereby currents are communicated to the conducting wire, and consists of 

a key which is similar in its manipulation to the lever keys commonty em- 

ployed for sending currents in working the recording telegraph, Upon the 

sume base as the key is fixed a small arm or lever pressed upwards by a 

spring, but restrained by the greater force of the larger spring of the key 

when the latter is in its place of rest. The ara is centred loose upon the 
axle of a small toothed wheel, which it drives by means of a click when it 
is rising on being released by the motion of the key, but not when it is 
being pressed down by the key coming back toits place of rest. The toothed 
wheel gears into the pinion of another small wheel, which drives a fan, the 
vanes of which are capable of adjustment. The arm is thus controlled in its 
speed of upward motion by the fan. An adjustable stud limits the amount 
of motion of the arm. On the key being pressed downin sending a cur- 
rent, the arm begins to rise, and according to the length or nature of the 
line to be worked, so is the period at which it comes into contact with the 
stud adjusted ; when this takes place, or when the key again comes into 
contact with the arm in returning to zero, the battery is withdrawn from 

the Line circuits. By this means a longer interval takes poace after a 

jong signal than after a short one, although the operator is mauipulating 

the key with the usual pauses all of equailength, irrespective of the siguats 

sent ; and when once the rate of motion of the arm has been properly l- 

justed to the requirements of the line which is being worked, the signats will 

come out atthe other end with equal spaces, and at a higher speed, than 
the systems at present in operation admit of. The Fourth part of the inven- 
tion consists in applying protecting or preservative substances in a warm or 
plastic siate to the cutside of submarine and other electric telegraph cables 
or conductiug wires by means of a wheel, roller, or circular brush, one part 
whereof runs in the substance employed to coat the outside of the cable or 
wire, while the cable or wire runs upon the upper side and is coated without 
passing through the substance, whereby all danger of the insulating material 
being injured vy heat (in case of the machinery requiring to be stopped) is 
avoided, or the cable or wire may be passe 1 between two brushes or rollers. 
According to the Fifth part of the invention he passes submarine and other 







































cables or wires, after the application of any protecting or preservative sub- 
stance, between rollers having grooved surfaces adapted to the size of the 
cable, so that the preservative substance or compound, and any yarn, 
canvas, gutta percha, or india-rabber strips or tapes which may be used 
together with it, either warm or ina cold state, are compressed together into & 
solid mass, filling up all inequalities or interstices in the outside of the cable, 
and making the exterior coating smooth and regular throughout its length. 
The Sixth purt of the invention has reference to cases where, from the sur- 
fice of the cable to be covered being very irregular (as in the case of a large 
cable covered with strands of wire), or when from other reason, it is desirable 
to pass acable directly through any protecting substance in a heated state, 
He then causes the cable to be raised out of the substance upon the stoppage ot 
the machinery by a sheave at the end of a lever ( eing lifted through the con- 
vergence of a pairof heavy governor bails, whereby any danger of the cable 
being heated by the machinery stopping is avoided. The Seventh part of the 
invention consists in coverimg submarine and other telegraphic cables or 
wires with such cements, mortars, or limes as set and become solid under 
the influence of water,and also surrounding such substances, When necessary 
with a serving of yarn, canvas, gutta percha, or caoutchouc strips, or other 
material, to retain the substance upon the cables or wires during and after the 
process of manufacture, with or without any saturation of bituminous er 
other preservative compounds. In the Eighth part of the invention be coats 
the conducting wire with a covering or coverings of gutta percha, and he 
surrounds this with a covering or coverings of caoutchouc, and he coats the 
whole with gutta percha, 
562. A. E. RaGon, Beraard-street, Russell-square, London, ‘‘ Electric alav 
for telegraphic purposes.” —A communication.— Dated lst March, 1802. _ 
This invention consists in constructing electric alarums with differential 
wires, for the purpose of destroying all residuary magnetism, and for render- 
ing the said instrument so delicate and sensitive as to obtain during the 
transmission of the electric current the maximum of effect of the ** line 
battery.” This destruction of the residuary magnetism dispenses altogether 
in this alarum with the necessity for employing any kind of regulating or 
winding mechanism, at the same time the adjustment of the alarum is not 
in any way deranged or affected by the wood stand on which the alarum 
is mounted and fixed. 
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Ciass 10.—MISCELLANEOUS. 
Including al! Patents not found under the vreceding heads. 
448. J. Witicox, Ludgate-hill, London, ** Improvements in the manu faciure 
of frilis or rupites, and in the machinery or apparatus employed therein. 


—Dated 19th February, 1862. : se - 
The essential peculiarity of these frills, ruffles, or trimmings Is that the 
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folds or plaits are crimped in one direction, and transversely to the cloth in 
a perfectly even and regular manner, and secured by stitches, in lieu of the 
fabric being puckered or gathered in the ordinary manner. The folds or 
plaits may either be secured by means of a single row of stitches, or by two 
or more parallel rows of stitches, that portion of the frill comprised between 
any two rows of stitches consisting of a series of parallel and regular folds 
or plaits, which, in some cases, may be used as an ornamental band to the 
frilling or fell portion, which is compressed between the hem or selvage of 
the fabric and the outer row of stitches. These ornamental frills may be 
made either double or single, that is, with one or both edges left full. 
Another peculiarity of this improved frill is that the hem or hems or 
selvages on one or both edges of the fabric are crimped simultaneously with 
the intermediate portion. Fabrics may be crimped so as to produce the 
above-described frills either singly, that is, with the folds or plaits secured 
on to the same piece of fabric from which they were formed, or two fabrics 
may be used, one of which forms a plain band on to which the other fabric 
is crimped and secured by stitches simultaneously. 











449. G. F. Lex, New Bridge-street, London, “* Tourniquets."—A communica- 
tion.—Dated 20th February, 1862. 
In the ordinary tourniquets the ligature that isemployed passes round and 
compres-es the whole surface of the limb, stopping the circulation in all the 
vessels so compressed, Now this improvement consists in the use of an 
arterial or compression pad connected by a non-elastic band with an adjust- 
able counteracting pad, in such manner that the flow of blood in any par- 
ticular artery may be stopped without interrupting the flow of blood in the 
veins. The required pressure is applied and regulated by means of an 
elastic band attached to the end of the former (non-elastic) one, wound 
round upon itself and securely fastened. 

















456. J. PATERSON, Middle Temple, London, ** Apparatus for facilitating the 
evaporation of saccharine solutions.’ —A communication. —Dated 2h 
February, 1862. 

The object of these improvements is to facilitate a rapid evaporation of 
the solutions under treatment, or the evaporation of them at a lower tem- 
perature, For this purpose the patentee forms the pans, which are such i 
are commonly called vacuum pans, with their sides or side surfaces gradually 
inclining outwards, or widening to the highest point occupied by the fluid 
placed therein for evaporation, in order to give an extended surface to the 
fluid, and facilitate the escape of the vapour. Within such vessel he applies 
revolving dises, travelling belts, or other suitable surfaces, supported so 
that some part thereof may be constantly in the solution under operation, 
and by the motion given thereto take up some of such solution above the 
liquid portion thereof into the vaporous portion, thereby more freely ex- 
posing such solution to facilitate the separation and drawing or flowing off 
therefrom of the vaporous particles thereof. He also applics to such pans, 
and immersed in the fluid contained there'n, propellers or stirrers, which 
may be of the form of serews with vanes, such as are used for propelling 
vessels, such screws being applied to, and revolving with, a shaft, which is 
supported at its lower part in a suitable step or bearing in the pan, and at 
ils upper part passes through a stufling box in the upper portion of the pan 
to receive motion from a steam engme or other suitable power. In con- 
nection with such propeller he applies above, or in part to surround it, in 
the fluid under operation a stationary cylindrical or somewhat funnel- 
ped tube or channel, or other suitable conductor, adapted while the 
propeller is in motion to facilitate the constant motion of the solution to 
the propeller in one direction, and from the propeller in another direction, 
and thereby keep up a constant motion amongst the parts of such solution 
to promote the liberation of the vapour therefrom. He also forms the 
lower part of the pan surrounding the bottom of the shaft of the pro- 
peller of a curved form, adapted to promote the motion of the solutions 
therein. 
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J. Spence, Liverpool, “ Apparatus for transhipping and Cischarging 
grain aud other substrnecs, and for weighing, screening, and fanning 
such grain and substances during such transshipment and discharge.”"— 
Partly a communication.—Dated 21st February, 162. 

This invention consists of a suitable vessel, provided with a screw or 
other propeller, actuated by steam or other motive power engine, for the 
purpose of moving the vessel about in a river or dock. The engine the 
patentee so arranges that it cin be disconnected from the propeller of the 
vessel, and applied to work a set of elevator buckets, attached to endiess 
bands or chains, working over pulleys mounted in a suitable framework, 
which is capable of being placed vertically, or at any required angle, and 
which he so mounts that it may be elevated or lowered down the required 
distance to enable the lower end thereof to be introduced through a hatch- 
way into tlhe hole of the vessel to be discharged. The upper end of the 
elevator frame he supports upon a suitable framework or tower built on 
the centre of the vessel, and he fits it to slide rods or between cheek plates, 
or in any other convenient manner which will admit of the elevator being 
raised or lowered the required distance, which may be done by tackle, 
serew, or any other convenient mechanical arrangement. The elevator 
frame he so mounts that it is capable of being turned outward from the 
stationary supporting framework or tower to any angle that may be 
required to reach the hold of the vessel to be discharged. By the foregoing 
arrangement for suspending the elevator frame, the top thereof can only 
be moved up and down in a vertical direction, so that at all times the 
elevator frame, when it is suspended in that way, must enter the hold of 
the vessel to be discharged in an augular direction. 


460. R. H. SKELLERN, Hatcham Park, Surrey, “ Self-ink ng hand stamp or 
press.” — Dated 21st February, 1862. 

This invention relates to that class of hand stamp or press consisting of 
two side frames mounted together at or near the top by a cross piece, 
through which slides vertically a hollow plunger, which is raised by means 
ofa spiral spring in the interior. To the lower end of this plunger the 
patentee affixes a plate, to the under side of which the die plate or type box 
is connected by aspring hinge. The die plate or type box is furnished at 
one or both ends with a pin or screw working in a slot cut in one or both of 
the said frames of the press. The form of this slot is peculiar, and is so 
adjusted with regard to the central line of the plunger that, when at rest, 
the face of the die or type is ina vertical position, and turned outwards, 
l pon applying pressure to the plunger, the die plate or type box descendsa 
certain distance in that position, the slot being vertical at the upper part; 
but as it descends further, the pin or screw passes into an inclined part of 
the slot, running across the centre line, which causes the die plate to be 
turned on its hinge into the horizontal position face downwards ; the latter 
part of the slot is again vertical, sojas to allow the die or type to descend 
in that position to give the required impression. The apparatus for sup- 
plying the ink or other liquid to the die or type is as follows :—In front of 
the die or type, and slightly below it, when in its position of rest, is a 
covered roller, capable of revolving on pivots passing through oblong holes 
in the side frame, and pressed forwards by means of springs, so that, as the 
die or type descends, it comes in contact with-the roller, causing it to revolve, 
and supplies itself with ink or other liquid therefrom before turning face 
downwards to give the impression. A lever may be applied to this roller 
to remove it back out of contact with the die or type as it ascends, and if 
preferred a second roller may be applied above and in contact with it to sup- 
ply it with ink or moisture. A fixed pad may also be employed instead of 
the roller, butthe latter is preferable. The pads, rollers, and die or type 
pi pate as to be easily removable, changed, or renewed when re- 
quired, 

























404, E JS. CREASE, Gracechurch-street, London, “ Machinery for drilling, 
boring, or excavating rock, d&e.”—Dated 21st February, 1802. 

In perforating rocks or other hard substances, instead of striking the 
boring tool or drill with a hammer, the patentee proposes to effect the same 
by means of a cylinder and piston, with a suitable hammer head attached to 
the piston rod to strike the head of the boring tool or other instrument, 
which is held in suitable guides; the buring tool is to be either discon- 
nected with the hammer head, or it may be affixed to it. Motion is to be 
given to the piston by steam or any other motive power through an arrange- 
ment of self-acting valves, He also gives a jumping, rotative motion to the 
drill or other instrament by means of the hammer head, or by means of 
tappets communicating the necessary motion through levers’ to a ratchet 
wheel on the head of the tool. He also applies a self-acting arrangement, 
by which the cylinder, piston, and hammer head are steadily advanced as 
the tool progresses in its work by the following means :—the sJide valve 
rod, which works the slide valve for admitting steam to the cylinder, he 
carries right through the slide valve chest, and to the upper end of the rod 
he attaches a lever, which acts at every alternate motion of the valve rod 
“pon a ratchet wheel mounted upon the top of the cylinder, which ratchet 
whee: has upon its face a cam or shape, which transmits the motion through 
another lever to a ratchet wheel attached to a screw working in bearings at 
the top and bottom flange of the cylinder ; this screw passes through a nut 
attached to the guides in which the cylinder and hammer head are free to 
travel. The shape or cam, on the first mentioned ratchet wheel, is se con- 
structed that motion is only transmitted to the screw at the completion of 
every half revolution of the boring tool. Upon the necessary motion being 
giv en to the screw, and so causing it to travel a certain distance through 
the nut, it, of course, carries the cylinder, piston, and hammer head a corre- 
sponding distance in the guides. The rate of progress is easily adjustable 

'y Means of a set screw, which is so applied as to increase or decrease at 
pleasure the travel of the lever which acts upon the screw, and so, of cour-e, 
Thee or decreasing the travel of the screw in a corresponding degree. 
ke ang . Progress w ill, of course, depend upon the substance being 
ypc € mounts the whole upon a suitable frame so constructed that 
sone worked either vertical, horizontal, or at any angle which may be 
467. W. Mc ADAM and W. Cunystat, Glasgow, “ Sheaves or pulleys, journals, 
&e."—Dated 21st February, 1862. 





The patentees claim the application and use of vitrified ironstone ware, 
aeamarar R ogy porcelain, and glass, to and in the manufacture of 
a aes Or pulleys, journals, bushes, bearings, castors, and other generally 
similar bearing or rubbing surfaces, as described, ‘ a 


earthenware, 





469. H. Cuavasse, T. Morris, and G. B, Haines, Birmingham, ‘‘ Manu- 
Sacture and ornamentation of imetallic bedsteads.”—Dated 22nd February, 
1862. 

The patentees claim, First, the preparing and coating iron with tin or 
lead, or both combined, and afterwards electro-depositing upon the same 
brass, bronze, German silver metal, or other metallic alloy, and manufac- 
turing such iron either before or after it is so prepared into bedsteads, 
curtain rods, cornice poles, balusters, and other articles of metallicfurniture. 
Secondly, using zine either upon or as a substitute for iron, and producing 
thereon a surface, in the manner described, for the reception of the electro- 
deposition of brass, bronze, German silver metal, or other metallic alloy. 
And, Lastly, the application of stamped, spun, or drawn zine or sheet- 
tinned instruments, to increase the size and beauty of the articles intended 
to be manufactured, and the electro-deposition thereon of brass, bronze, 
German silver metal, or other metallic alloy 
4 A. Borneman, Bath, “ Fouxtains.”"—Dated 22nd February, 1862. 
iis invention relates to fountains adapted not only for pleasure grounds 
but for drawing-rooms, conservatories, or other similar places, and consists 
in constructing such fountains so as to work by means of atmospheric 
pressure, without the aid of clockwork or other mechanism for producing 
and maintaining the requisite pressure. For this purpose there are two air 
tight chambers, one at the top and the other at the bottom, connected by 
two pipes, one of which is a syphon, having its shorter leg in an open basin 
over the upper chamber, such basin being filled with water or other liquid. 
The syphon pipe descends from the upper chamber to the lower, and 
extends to within a short distance of the bottom of the latter. The 
ascending pipe extends from near the top of the lower chamber to within 
a short distance of the top of the upper chamber. The up; er chamber has 
a hole in the top through which water or scented liquid is poured into it 
when required, such hole being afterwards effectualiy closed by means of 
A screw stopper, so as to keep the chamber air tight. There is also a 
fountain jet inserted in the upper chamber, the open bottom of which is 
within a short distance of the bottom of the chamber, and the outlet of the 
jet is carried above the top of the basin. 

174. J. Munurnerox, Oakengates, Shropshire, “ Hearse or bier.’—Dated 22d 














eoruary, LS0z, 
This invention cannot be described without reference to the drawings. 
475. G. T. Bousrietp, Brirton, Surrey, “ Apparatus for elevating hay, straws 
and earth."—A communication.” —Dated 22nd February, 18% 
This invention cannot be described without reference to the drawings. 








479. D. B. Wuirr, Newcastle-upon-Ti ne, “* Inprovenents in apparatus for 
protecting Liquids Jrom Ue a inosphere while remaining in and during the 
discharge Jrom tie vessels containing the same.”— Dated Bad Fibruary, 
1s62. 

This invention consists in protecting liquids from contact with the atmo- 
sphere, prior to and during the discharge from the vessels containing the 
same, such vessels being so arranged with the aid of impervious pistous and 
liquid luting, or solid packing, or of oi to allow of the storing or draw- 
ing off of such liquids without atmospheric air coming in contact with them. 
481. G. J. Onam, Wilminaton-square, Loudon, “ A revolving pendant jor 

giving greater security to watches and lockets egainst th ft.” —Dated 22nd 
February, 1862. 

The inventor, according to this invention, attaches the watch or 
locket to the bow and pendant by means of a metal tube or solid wire (he 
prefers atube passing through the pendant and case, and forming an axis 
upon which the pendant or the watch or locket revolves. The secarity con- 
sists in the pendant, from the fact of its revolving, offering no resistance to, 
but turning with, a sudden wrench, which is the usual mode in which 
watch robberies are effected. The usual method of attaching watches and 
lockets to bow and pendant offers resistance at the weakest part, so that 
the screw attaching the bow to the pendant is broken easily and the watch 
or locket stoleu.—Not proceeded with. 

484 M. A. F. Mrnnons, Paris, * Burners for heating by gas."—A communi- 
evtion.—Deted 22nd February, 1862. 

This invention cannot be described without reference to the drawings. 
485. W. Jounston, Glasgow, * Gas, and other lamps and stoves.” — Dated 24th 

February, 1862. 

This invention cannut be described without reference to the drawings. 

486. G. West, Chapel-place, Long-lane, Borough, ** Washing machines.” — 
Dated Mth Feb. wary, 2. 

The machine constructed according to these improvements consists of a 
box or vessel lined on each side about half way up with vertical ribs of 
wood rounded at the front. A short distance above the bottom of the box 
is a grating composed of similar ribs of wood, forming a false bottom, 
through which the dirt passes, and settics in the space beneath, whence it 
can be easily washed out ; the water is drawn off by means of a tap placed 
in one end of the vessel. <A fiame is made to fit inside the box, and rests 
on ribs placed inside the same. This frame carries a fly-wheel shaft, turne 
by abhandle, and is furnished with a crank or eccentric, and a connecting 
rod attached toa rubbing apparatus beneath the frame. The rubbing 
apparatus consists of a frame of the same width as the inside of the box, 
but shorter, so that the connecting rod can move it backwards and forwards 
in the box. so as to give the requisite rubbing motion for washing the clothes 
or other articles which are placed between the rubbing apparatus and the 
ribbed false bottom of the vessel. This frame or rubbing apparatus has an 
open bottom and ends formed of tranverse ribs of wood similar to those 
described. The whole of the frame rubbing apparatus and gearing can be 
raised up entirely clear of the box or vessel, and lowered again therein 
when it is required by means of a rack and pinion, the frame being fur- 
nished with guides sliding in grooves in the cast iron standards of the 
machine.—WNot procecded with, 
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490. T. Buair, Carlisle, ‘* Apparatus for cutting, chopping, and breaking 
refined lump sugar, &e.”—Dated 2Ath February, 1862. 

This invention consists in the employment of an oscillating frame and 
sliding saw bench, each provided with an adjustable gauge to suit the size of 
the piece of sugar, which is made to slide or oscillate against ribbon, 
band, circular, or vertical saws, whereby the piece of sugar is sawn into 
slices of any required thickness. These slices are deposited upon an en‘less 
web, and brought thereby into contact with a pair of feeding rollers, which 
move the slice forward to a certain point, where a knife descends and cuts the 
slice into long narrow strips. Motion is imparted to this knife by means of 
an eccentric crank or other suitable mechanical contrivance. The cut stri; s 
or pieces are pushed forward by the action of the feeding rollers overa 
grating, by which arrangement the small or dust sugar is separated from 
the larger pieces or strips. After this operation the strips are made to enter 
a series of tubes or channels placed at an angle of about 45 deg., so as to 
allow the sugar to descend by its own gravity until it comes in contact at 
the lower end of the tubes or channels with a fence or gauge, placed in 
advance of a knife which falls upon the strips and severs a piece from the 
end of cach at every tube or channel between the fence and the knife. These 
pieces are subdivided by means of small knives fixed at right angles mto 
the before mentioned knife, the sugar being by this time broken into frag- 
ments of the desired size for use. The machine may be made of any s ze, 
and provided with any number of tubes or channels,— Not proceeded with. 











497. F.St. G. Smitu, Drogheda, Ireland, “ Grinding machines."”—Dated 24th 
February, 1862. 

This invention has for its object improvements in mills for grinding or 
reducing quartz, metallic ores, bones, bark, grain, and other mineral, 
animal, and vegetable substances. The patentee takes a cylindrical drum, 
by preference toothed on the inner surface, and mounts arms ou a spindle 
or axis, made to revolve very rapidly inside the said drum by means of a 
strap and pulley on the outer end of the spindle, or by any other means 
of communicating motion. The material to be operated upon is fed through 
an opening in the side of the drum near the axis, and the revolving arms 
meeting the material when inside the drum, dash it, by centrifugal action, 
with great violence against the internal circumference of the drum, whereby 
the material is broken to pieces. At one portion of the circumference he 
places an exit pipe, through which the particles, when sufficiently reduced, 
are driven by the blast of wind caused by the revolving arms. The exit 
pipe opens into a large chamber in which the ground material subsides, and 
in the event of the comminution being required of different degrees of 
fineness, he makes the said chamber of considerable length. The largest 
particles subsiding first, and nearest to the entering end of the chamber, 
and so on down to the finest particles, allows of the separation being easily 
effected. F 
499. J. CARNABY, Skinner-street, London, “ Turning, monaging, and regqu- 

lating the taps and valves of gas pipes.”’—Dated 25th February, 1862. 

This invention cannot be described without refcreuce to the drawings. 

501. D. WILKIE, Great Hermitage-street, Wapping, London, “ A composition 
to be used on the bottoms of sailing vessels and steamers.” — Dated 25th Feb- 
vuary, 1862. 

This composition is made from the sea weed commonly called “ sea- 
tangle” or ‘* wreck,” likewise a fluid extracted from haddock or other fish, 
which are to be amalgamated into one fluid or body.—Not proceeded with. 
504. E. Buss, Percival-strect, Clerkenwell, and H. Lamptoven, Holborn-hill, 

London, * Means for viewing microscopic and other minute objects,” —Dated 
25th February, 1862. 

This invention consists in having a circular disc of metal or other suitable 
material with small sight holes perforated therein, at a convenient distance 
from the edge, and at a proper space apart, and placing opposite to each 
hole the photograph or object to be ins , and having such disc 
and objects enclosed in a case with a microscopic lens fixed therein in the 
line of the holes in the disc, and a hole reece the other side of the case 
directly opposite the lens, so that, by causing the disc to revolve, 
the objects placed on or connected with the disc may be brought 
seriatim in front of the lens in the case and viewed through it ; of course if 
the dise be of clear glass, no sight hole will be required in it. The disc may 
be caused to revolve by means of toothed wheels or other known means. 















505. W. Cuark, Chancery-lane, London, ‘* Tobacco pipes."—A communication 
— Dated 25th February, 1862. 

This invention relates to an arrangement of pipe by means of which tho 
smoke is prevented from traversing the lower layers after escaping from 
the upper part. For this purpose the patentee makes use of an ordinary 
pipe of any form, material, or dimensions, in the bowl of which he places 
a smaller hollow chamber or bowl, which serves for the passage of the 
smoke ; several rows of holes are made obliquely in this inner lining, 80 as 
not to be liable to choke with the ashes, which holes allow of the passage 
of the smoke into the annular space in communication with the suction tube 
or stem, 

516. A. Grex, North-road, Forest-hill, “ Bordering paper envelopes and 
cards with black or coloured bordera.”— Dated 26th February, 1862 

This invention consists in fitting to cach side of a table or bed, of any 
desired length and width, a movable guide carrying a series of pins, their 
distance apart being regulated according to the width or depth of border 
required. Or, instead of pins, corrugated metal, or other suitable contriv- 
ances, may be fixed in the guides, The guides are free to move up and 
down in slots over screws which enter the sides of the bed, Bars connect 
cach end of the frame, and support a shaft extending beneath the bed the 
whole length thereof, and carrying a toothed wheel at each end, into the 
teeth of which a ratchet works, whereby the frame is raived to raise the pins 
above the surface of the table, or lowered to lower them and let them lie 
flush with or below the surface thereof. The paver envelopes or cards are 
placed in the spaces between the pins, the guide is lowered, the ink or 
colour applicd in the ordinary manner, and the paper removed, 

520. A. D. Durant, Paris, “ Ornamentation of tissucs."—Dated 26th Feb- 
ruary, 1862. 

This invention consists in ornamenting crape, muslin, gauze, or other 
similar transparent or light tissues, such for instance as cashmere, by paint- 
ing on such tissues (previously stretched on a proper frame) flowers, foliage, 
or other similar ornaments, by means of a painter’s pencils and water 
colours mixed at the moment. The same are to be employed with gelatine 
dissolved in a suitable quantity of water, by means of a water bath. The 
tissues ornamented by this method retain their original brilliancy, trans- 
parency, and suppleness, while the foliage or other similar ornaments painted 
thereon, as on ordinary painter’s canvass, may be vbtained with proper 
gradation of the shades.—Not preceeded with. 

523. T. Kine and R. Varvinn, Liverpool, “ Controlling the flow of jvids sor 
flushing water closets.” —Dated 26th February 
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This invention relates to the apparatus immediately in connection with 
the cistern containing the flushing Huids, and thoughapplicab'e to all cisterns 
is especially so in large towns where a small or intermediate cistern is 
supplied from the street marns, or from a e'stern at an elevation, the object 
being to prevent the waste ef the said flushing fluids. To the ordinary con- 
nections of the hand lift or pres.ure seat arrangements the patentees joint or 
otherwise connect a lever, which is carricd into the cistern and balanced or 
supported on the end of the horizontal plug or barre! of a tap fitted to the 
supply pipe. On the other end of this lever is aflixed the float, and between 
the said tap and flout is attached a chain or lever which reaches to or near 
to the bottom of the cistern, and operates the outtlow or flushing valve. 
The overflow }ipe is cast’ with the cistern, and communicates with the 
flushing or waste pipe in the usual woy. By this arrangement it wil! be seen 
that, when the part of the lever outside the cistern is acted on, the float 
will be raised, the supply tap shut, and the outflow or flushing valve opened ; 
but as soon as the lift or pressure seat is left at freedom, the float falls, and 
opens the supply tap until such time as the cistern is in tilled, thus pre- 
venting more than the quantity contained in the cistern from being used by 
one movement. 
525. W. MILLE + Stamford-s'veet, Blackyriars, Londcu, “ Manusacture 

of sugar. 260th February, 1862. 

This invention cannot be described without reference to the drawings, 

. W. Crank, Chancery-lane, London, “ Clasps or fuslenings of bracelets, 
neck chains, &e."—A communication —Dated 2th February, 1362 

This improved catch is formed of an elastic strip, which itseli forms the 
spring, and is bent so as to form two arms. It is fixed rigidly or jointed to 
one part of the ornament. In this strip the patentee also makes a cavity 
which receives a projecting point formed inside of the socket, plate, or part 
into which the spring enters. Instead of this projection and cavity small 
openings or indentations, either in the elastic strip in connection with pins 
or projections, or inside the socket or other part of the fastening, may be 
made. By this means the patentee is enabled to dispense with catches or 
other methods of fastening operating from and extending beyond the out- 
side. The two parts of the clasp or fastening are separated by simply bend- 
ing the elastic strip forming the spring. It will be readily understood thatr 
by slightly bending this elastic strip, which is formed of two branches 0, 
arms, and by introducing the projection on the second or socket plate of 
the fastening, it will immediately engage in the openiug in the elastic strip. 
While for the purpose of opening the clasp both parts of the fastening must 
be pressed in order to bend the elastic strip and cause it to assume such a 
position as to enable the projection on the other part to free itself. To 
afford greater strength and security to the clasp, he makes the end of the 
elastic strip of a peculiar form, or he may also prov ide it with a second or 
safety catch in case the other should become unfastened. 

532. G. Torr, Whitechapel, Loudon, Manufacturing aud reburning animal 
charcoal.” —Dated 27th Februcry, 1863. 

This invention cannot be described without reference to the drawings. 

p34. C. CuarK, City road, Lonion, “ Tea and other trays Jor the Lable.”— 
Dated 27th February, 1862. 

This invention consists in making trays for the table with a movable or 
rotating plate upon which the tea, coffee, and other services are placed so 
as to be filled from the urn as they move or revolve therewith.—Nvt pro- 
ceeded with. 

536. W. Smiru, Salishury-atrect, Adelphi; London, “ Cigarettes."—A comnu- 
nicalion.—Dated 27th Februcry, 1362. 

Instead of forming the cigarettes by placing the paper within the cylinder 
or tube, the patentee places the material to form the c ver for the tobacco 
around the outside of the cylinder or tube in which the tobacco is con- 
tained. The machine, which consists of a metallic cylinder or tube and a 
stick rammer or piston, is designated a “‘neotype.’ Insteal of employing 
cigarette paper folded and inserted inside the cylinder he prepares sheets of 
the paper or other material of the requisite size, and forms books of them 
by placing the small sheets one in advance of the other, and gums or glues 
a broad part forming the overlapping pieces, so that one edge of cach sheet 
is secured to the next, and several of these sets of leaves thus formed may 
be combined ; and when it is required to make a cigarette one sheet of this 
paper, which is in France termed * oregomme,” is torn from the other 
sheets, and as it has on one of its edges a strip of gum or glue it may be 
placed around the outside of the cylimder or tube, and, upon the edge 
being moistened, it adheres, and forms a tube or case, The tobacco is 
charged into the metallic cylinder in the ordinury way, and the end of the 
paper tube extending beyond the cylinder being secured, the stick, rammer, 
or piston used to force the tobacco into the cigarette case or tube ; the 
cigarette is then com; leted. The apparatus is provided with an external 
leather or other case, which may also have a pocket to contain the books of 
* oregyomme,” and form a magazine for fusees, and provide the roughened 
surface for igniting them. He prefers to make the case for containing the 
neotype, the paper, and the tobacco, in the form of a purse or clasp bag, 
and within it he fixes a flat hook into which the book of the paper 
“oregomme” is slipped, and by which it is held securely in its place, On 
the opposite side of the bag a pocket is provided with an elastic band 
around its mouth, in which the fusees may be carried ; the rest of the bag maf 
be devoted to holding the tobacco and the neotype. The means of igniting 
the match or fusee may be provided by roughening the surface of the 
external plate, to which the flat hook is rivetted; or the frame or clasp of 
the purse-shaped bag may be suitably roughened. Instead of a hook for 
holding the book of oregomme paper there may be a pocket provided for 
that purpose. 

537. J. Tanoye, Birmingham, “ Hydraulic lifting jacks."—Dated 27th 
February, 1862. 

This invention cannot be described without reference to the drawings, 

539. T. Bray, Dewsbury, Yorkshire, “ Oconamenting wood in imitation of in- 
laid work.”—Dated 2ith February, 1862 

For the purpose of this invention the patentee proceeds as follows :—He 
coats the surface to be ornamented, which should be of white or light 
coloured wood, with glatinous matter. That which he finds most suitable 
is prepared by boiling spatches (or cuttings of the skin of calves’ faces, and 
which are to be obtained from the makers of weavers’ pickers) in water. 
He simmers one pound of spatches in four quarts of water for about four 
or five hours, and then strains the liquid; on cooling it sets into a jelly, 
which, however, is so thin as to flow freely when braten up with a brush 5 
if the jelly is found to be too thick it should be reduced with water, This 
preparation he applies to the surface with a soft brush in a thin, even coat, 
which is allowed to dry, After the glutinous coat is dry he applies to the 
parts of the surface, which are to appear as white or light coloured, a 
spiritous preparation of gums and other materials. This he does with a 
painter's peucil, either with or without the aid of stencil plates. The 
spiritous preparation he prefers is composed as follows:— One pound of gum 
merthe and half a pound of gum turpentine, dissolved in two gallons of 
spirit turpentine, and to the solution is added half a pound of spermaceti 
and half a pound of yellow soap; these two materials being melted to- 
gether are added to the spirit solution, and well mixed therewith when in 
a melted state. The preparation thus obtained is ready for use, or, if it is 
found to be too thick to be readily applied to the surface, it can be thinned 
with spirit. The desired pattern or design having been traced on the sur- 
face in this preparation as above described, and the preparation so applied 
being dry, he stains the whole surface with a water stain. 

540. R. Seacer, Ipswich, Suffolk, “ Boots and shoes.”—Dated 27th February, 
1862. 
This invention consists in first producing a sole, or a sole with a heel 
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and then fastening the same to the upper, by which much less skilled 
labour is required in fixing a previously made sole, or a sole with a heel. 
than has heretofore been required when the workman has had not only to 
fix but to make a sole, or a sole and heel, on an upper. For these purposes, 
when making a sole to which no heel is applied, or a sole with a heel 
thereon, suitable moulds are employed within which the materials used are 
pressed into the desired forms. When leather is used, if only in one piece, 
the same is cut by a cutter into the proper shape ; the leather is then mois- 
tened and placed in a mould, and is subjected to considerable pressure 
therein, by which the leather will not only be rendered compact, and its 
grain rendered close, but the inner as weli as the outer surface, including 
the edges, will be made most accurately to the desired form.—Not proceeded 
with. 

543. J. RevetL, Dukinfleld, Cheshire, ‘‘ Oil cans."—Dated 27th February, 

1862. 


This invention consists in the construction of improved oi! cans in which 
screws, corks, or other parts hitherto connected with the feeding portion of 
the can are dispensed with, unless desired for the purpose of removal when 
cleansing the interior of the cans. These improved oil cans are made of any 
required shape, and they each consist of two main divisions or parts, one 
the upper part or air chamber, and the other the lower part or chamber for 
containing the oil. The upper part is separated from the lower by a parti- 
tion in the body of the can, and contains the air which passes through a 
feeding tube fixed to the partition, and extends to nearly the bottom of the 
oil chamber. In some cases the aforesaid tube is surrounded by a loose 
tube, closed at the bottom for the purpose of acting as a syphon, and when 
the can is being used, preventing the air chamber from being surcharzed 
by the oil from the first mentioned tube. The delivery tube or spout of the 
oil can passes from the underside of the partition through or past the air 
chamber, and is made of any length required. The said air nber is 
formed somewhat similar to the waistcoat pocket, or exciseman’s inkstand ; 
and when the can is fed the oil passes through the air chamber into the oil 
chamber by means of a feeding and retaining tube which is placed in the 
air chamber, and nearly reaches to the partition; and which tube admits 
air to the oil can after it is fed, and also receives the oil that trickles down 
outside the spout after the process of oiling. With these improved oil 
cans there is no possibility of leakage, and the oil will not escape if the can 
falls by accident to a horizontal position. 

644. P. D. Azemar, Paris, *‘ Mechanical arrangement for the winding up 
and the setting of the hands of watches by means of the knob of the pen- 
dant.”— Dated 28th February, 1862. 

This invention relates to a mechanical arrangement for the winding up, 
and the setting of the hands of watches, by means of the knob of the pen- 
dant instead of by a special watch key, thus entirely doing away with the 
use of this latter, the said mechanical arrangement, called remontoir, form- 
ing part of the watch, and being contained with the ordinary movement in 
the casing of the watch, so that, at the outside, a watch provided with this 
remontoir offers no difference to an ordinary one, except the pendant knob, 
and a small stud protruding through the rim of the casing. The invention 
is based on the application, for this purpose, of a three armed or crutch 
lever, an endless screw or screws for actuating the minute hand pinion, and 
the main spring arbor in combination with a Breguet key clickwork, and 
other suitable parts, in such manner that by turning the knob of the pen- 
dant the watch may be wound up without acting on the hands; whereas, 
by pressing at the same time ona stud protrading through the rim of the 
watch, the turning of the pendant knob will cause the hands only to move, 
thus ailowing the setting of the same as required. 

647. J. C. Ratuirv, Coventry, “ Covers or binding for books and blotting 
cases.” — Dated 23th February, 1362. , 

This invention consists in making the covers or bindings of books, orna- 
mented by the use of woven figured fabrics, either of silk, cotton, wool, 
hair, or other fibrous material. 

549. J. PouLock, Budge-row, London, “ Apparatus for protecting trousers 
Srom mud.” — Dated 28th February, 1862. ; 

This invention consists in ‘attaching a shield to the hind portion of the 
heel of a boot or shoe, whereby the mud which is raised in the act of walk- 
ing is caught by the under side of the shield, in place of being thrown on to 
the legs of the trousers.—Not proceeded with, 














550. J. L. Cuarcoucuet, Lyons, “ Machinery for breaking stone.”—Dated 
28th February, 1862 

This invention consists of a new method of breaking stone by machinery 
worked by steam or other motive power. A strong cast iron framework 
contains or encloses a sifting apparatus formed by a series of parallel bars 
of the shape of prisms, on which the stone to be broken is placed. The 
sides of the sifting apparatus are firmly bolted to a timber frame, to the 
longitudinal cross timber of which a powerful hinge is fixed, whereon two 
movable anvils work underneath the sifter, as previously described. These 
anvils have grooves or channels cut on their faces so as to correspond with 
the bars of the sifter into which they fit when the anvils are in their upper- 
most or horizontal position. These anvils are raised to a horizontal 
position, and lowered alternately to an angle of about 45 deg., by means of 








eccentrics, working on a shaft at the top of the cast iron standards of the ma- 
chine. From these eccentrics connecting rods descend, one on each side of 


the machine, and are attached by hooks to the hammers. Above the hinges 
of the anvils a broad leather or steel band passes over a copper pulley, 
and is attached to the hinged extremity of the anvils by means of a pro- 
jection or stop running along the ends of the channels. This band is for 
the purpose of preventing the stone from getting into the hinge, and im- 
peding the play of the anvils thereon. Two cranks on the same shaft which 
works the eccentric give a vertical reciprocating motion to two connecting 
rods, at the lower end of each of which a heavy block or hammer is attached. 
These hammers, aided by guides in the standards, are consequently caused 
to descend upon the stone placed on the sifters and movable anvils. 
The stone is thus broken into pic the size of which may be 
regulated according to the spaces between the bars of the sifters. The 
anvils are raised by the eccentrics, while the hammers are forced down by 
the cranks, and vice versa; so that after each blow of the hammers the 
anvils leave the spaces of the sifters, through which the broken stone then 
passes, and rolls down the slanting sides of the falling anvils, and out of 
themachine. The broken stone is then ready for removal. 


551. R. A. BROOMAN, Fleet-street, London, “ Manufacture of hats and 
bonnets,” ~A communication,— Dated 28th February, is62. ~ 

This invention consists, First, in making hats with a body of felt, and 
with the outer covering of silk plush ; and, Secondly, in making hats with 
a body of felt or felted fabric, and with a covering of felt or felted fabrie.— 
Not proceeded with. 

553. T. Cownurn, Manchester, “ Apparatus for raising and discharging 
boiling soup, and for dividing the same into bars when congealed.” —Dated 
lst March, 1802. 

These improvements consist in raising boiling soap from the pan in which 
it has been boiled to the required level by means of a vessel containing a 
self-opening and closing valve to admit and discharge the boiling liquid, 
which vessel is raised and lowered by a suitable friction-hoisting apparatus, 
driven by « separate steam engine, or otherwise, and consisting of a paper 
or other bow] acting on a friction wheel, which is nearly surrounded by a 
break clip: the barrel for the rope or chain is conrected to the friction 
wheel, which is brought in contact or moved out of contact with the paper 
or other bowl by a lever.— Not proceeded with. 

554. T. Braprorp, Manchester, “ Washing machines."—Dated 1st March, 
1862, 

In carrying out this invention the patentee employs one or more eccentric 
or round rollers, and drives them by hand, or steam, or water power, each 
of which rollers has one or more ribs or projections running longitudinally 
from end to end, and revolves in an oblong, square, or other suitably shaped 
washing tub or vessel, in which vessel he places frames underneath the 
roller or rollers for supporting one or more elastic rollers, between which 
and the aforesaid round or eccentric roller or rollers the materials to be 
washed are carried and rubbed by the projections, the elastic -ollers yielding 
to the pressure of the round or eccentric roller or -rollers, and thereby 
regulating themselves to the various thicknesses of the fabric acted upon 

Iso, When required, covers the round or eccentric roller or rollers, or 
the projections upon them, with india-rubber or other elastic: material, so 
as to be adapted for various washing purposes; or he makes the rollers 
entirely of india-rubber. When one round or eccentric washing roller only 
is used he works it, when desired, with a foot treadle and fly wheel, so as to 
leave the hands of the operator at liberty. He also places in the washing 
tube or vessel a perforated box, and traverses it toand fro from one end 
to the other, in order to supply the fabric or material to the elastic rollers, 
and receive it from them. 
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Mecnanican Inpustry in Denwarx.—(From our Correspondent). 
—- Of ironworks and engine manufactories there are only six of any 
extent at Copenhagen and Frederiksvark in Seelan4,Odense in Fyen, 
Flensburg and Rendsburg in Sleswig, and Kiel in Holstein. ‘The 
principal establishment in Copenhagen, that of Messrs. Baumgarten 
and Burmeister, employs 450 workmen, and is contined chiefly to 
engines and iron steamers, of which they have built several of the 
smaller class. They have also successfully constructed boilers and 
engines for several of the Government ships of war. Messrs. 
Lowsner and Son and Messrs, Carspersen and Sons have also built 
one or two small iron steamers; but their works, like others of their 
neighbours, are chiefly for small engines and for smiths’ and foundry 
work. Besides \these works there are several iron foundries in 
Copenhagen, and a few others in the inland towns of the country. 
Small establishments exist, too, for the manufacture of agricultural 
machinery and implements. 





Tue British Assocration.—The British Association for the 
Advancement of Science will -hold its thirty-second annual meeting 
at Cambridge on Wednesday, October 1. ‘he president of the year 
is the Rev. Professor Willis, and the vice-presidents are the 
Very Rev. the Dean of Ely, Professor Whewell, Professor Sedg- 
wick, the Astronomer-Royal (Mr. G. B. Airy), Professor Stokes, 
and Professor Adams. “Che general secretaries are Professor 
Phillips and Mr. Hopkins; and the local secretaries are Professor 

Zabington, Professor Liveing, and Mr. Ferrers. The first meeting 
of the general committee will be held early in the afternoon of the 
day of meeting; and in the evening the first general gathering of the 
members will be held in the Town-hall, when Mr. Fairbairn will re- 
sign the chair to Professor Willis, upon whom devolves the task of 
delivering the customary inaugural address. ‘The sectional meetings 
will commence in rooms at the ’own-hall on Thursday, the 
2nd of October, and will be continued de die in diem until Tuesday, 
the 7th of October (Sunday, of course, excepted). The mathemat 
and physical science section will be presided over by Prof. Sto! 
the chemical science section by Professor Miller; the geological 
section by Mr. J. LB. Jukes, director of the geological survey of 
Ireland; the zoological and botanical section by Mr. ‘I. Huxley ; 
the economical science and statistical section by Mr. E. Chadwick ; 
and the mechanical science section by Mr. Fairbairn. The geogra- 
phical and ethnological sec‘ion seems to be at present without an ap- 
pointed chairman. On the Thursday evening of the week over 
which the congress will extend, a soirve will take place at the Town- 
hall; Friday evening will be devoted to a discourse by Prof. Willis, 
and Monday evening to a discourse by Dr. Odling. A second soirce 
on Tuesday evening will conclude the doings of the week, which 
will be a memorable one in the annals of Cambridge. 

Georce Steruenson.—The Newcastle monument to George Ste- 
phenson, the great engineer, was completed last week, and will be 
shortly inaugurated by Lord Ravensworth. It has been erected in 
Neviile-street, closely adjoining the Central Railway-station, and 
consists of a massive stone pedestal bearing a colossal statue of 
George Stephenson, by Lough, together with certain emblematical 
figures, viz., that of a blacksmith, naked to the waist, sitting and 
leaning against an anvil, while his right hand grasps a hammer; a 
pitman, carrying a “Geordie” Jamp; a platelayer, holding a model 
of Mr. Stephenson's old fish-bellied rail; and an engine-driver lean- 
ing against a locomotive. The monument promises to be very 
effective, and a great ornament to the town. 

Parer rrom Maize.—The Austrian department of the Inter- 
national Exhibition has received very recently a most interesting 
augmentation in a collection of the products made from the leaves of 
the maize plant. ‘This collection shows the head leaves of the 
plant, which hitherto had no useful application except as fuel or litter 
for cattle. These leaves, however, are capable of yielding a nutri- 
tive substance, or bread-stuff, for human food ; a fibrous material, 
capable of being spun and woven like flax, and, ultimately, a pulp 
from which a most beautiful paper can be produced. The collection 
shows maize fibres prepared and spun into yarn, some woven fabrics 
made of the same, and all kinds of paper produced from the leaves of 
this plant. The most important question as regards the practical 
utility of an invention of this kind is the commercial gain that can 
be derived from its application. The results of the experience 
gained till now are very satisfactory as to this point. The whole 
mass of the head leaves yields on an average one-third of its sub- 
stance for spinning, one-third for paper, and one-third for food ; 
waste there is nearly none. ‘The whole of the fibrous substance may 
also be worked up into paper. The process, as carried on in the 
Imperial Paper Manufactory at Schloegelmuehle, Lower Austria, 
gives a produce of 100 lb. of paper from 300 lb, to 350 Ib. of head 
leaves, irrespective of the other materials, and 1 ewt. of such leaves 
costs only 6s. when delivered at the paper factory. To produce the 
same quantity of paper about 160 lb. of rags would be required. 
According to official returns there are 55,000,000 acres of land in 
Austria planted with maize, the annual product of head leaves from 
which is estimated at 2,750,000 ewt. If the whole of this is worked 
up into paper the yield would be enormous, exceeding 1,500,000 Ib. 
annually. So strong and durable is maize paper that if ground 
short it is even said it can be used as an excellent substitute for 
glass, so great is its natural transparency and firmness. 

Trarric Returns.—The traffic receipt of railways in the United 
Kingdom amounted for the week ending the 6th of September, on 
10,502 miles, to £634,588, and for the corresponding week of last 
year, on 10,155 miles, to £585,324, showing an increase of 347 miles, 
andof £49,264 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,2U7 miles, to 
£503,098 ; and for the corresponding week of 1861, on 6,918 miles, 
, showing an increase of 289 miles, and of £35,905 in 
the receipts. The increase on the Caledonian amounted to £500; 
on the Great Northern to £3,580; on the Great Western to £7,247; 
on the London and North Western to £7,218; on the London, 
Brighton, and South Coast to £3,987; on the London and South 
Western to £5,438; on the Midland to £2,801; on the North British 
to £1,317; on the North Eastern to £1,409; and on the South 
Kastern to £5,604; total, £39,101, But from this must be deducted 
4874, the decrease on the Great Eastern; £1,165 on the Great 
Southern and Western: £637 on the Lancashire and Yorkshire; 
£522 on the Manchester, Sheffield, and Lincolnshire; together, 
£3,196, leaving the increase, as above, £35,905. © The goods and 
mineral traffic on those lines amounted to £213,661, and for the cor- 
responding week of 1861 to £207,716, showing an increase of £5,945. 
The receipts for passengers, parcels, &c., amounted to £289,437, 
against £209,477, showing an increase of 960. The traflic re- 
ceipts on 64 other lines amounted, on 3,315 miles, to £151,490, and 
for the corresponding week of last year, on 3,237 miles to £118,131, 
showing an increase of 78 miles, and of £ 59 in the receipts. 
The ineiease in the traflic of the past week, as compared with the 
corresponding period of 1861, arises from the passenger traflic to the 
luternational Exhibition, and there is an increase in the goods traftic 
from an improvement in trade. The traflic receipts of the past week 
show an increase of £1,072 as compared with those of the preceding 
week, ending the 30th of August. 

The Exuiprrion Catratoaues.—The first two volumes of the 
official illustrated catalogue have just been issued. As compared 
with the similar catalogue in 1651, or even regarded in the milder 
light of a common pictorial record of this Exhibition, it is a dull and 
most unsatisfactory book. In 1851 the illustrated catalogue was a 
work of private enterprise, and, like any other book, had to be made 
as instructive and attractive as possible; and, both these conditions 
being admirably fulfilled, the work had so large a sale that the com- 
missioners on this occasion were tempted out of their legitimate 
province, and undertook the publication of the catalogue themselves. 
With a not unnatural distrust of its financial success, the cost of 
printing, publishing, Xe., was secured in advance by charging so 
much a page to the exhibitors who wished to appear in it, leaving 
them to find the illustrations and the matter, and admitting nothing 
that was not paid for and everything that was. The result is exactly 
what might have been anticipated. ‘Che official illustrated catalogue 
of 1862 is merely two volumes of tradesmen’s advertisements. In 
vain we ransack its pages in search of anything that will remind us 
of the great triumphs of art manufactures collected at South Ken- 
sington. Amid its meagre rows of names and price-lists are thinly 
interspersed woodcuts ot cheap beds, boots, kitchen ranges, saddlery 
false teeth, &c.—just such leaves, in short, as one turns over at the 
end of Bradshaw during the tedium of a long railway journey. 
Scarcely an attempt is made to reproduce any of the fine English 
works, either in glass, porcelain, furniture, or precious metals ; and 
when they are attempted, as in the case of Elkington’s, Hancock’s, 
Hunt and Roskell’s, or Harry Emanuel’s, the attempts are worse 
than failures. It is said that the three volumes of the foreign por- 
tion of the Exhibition will make up for the deficiency in the Lng- 
lish. This may or may not be so, but, even if true, it is no manner 
of excuse for the issue of these two volumes of mere trade advertise- 
ments as the illustrated catalogue of the contents of the English 
Exhibition. They are, unquestionably, the dearest and dullest 





















































volumes that have been published for some time, which is saying a 
great deal in a few words. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Contixvep Brisk Demanp ror Sueets anv Puates: Pretty Good 
Trade with the States: Low Freights—Pic Iron: Large Sales at 
Increased Prices—Coau axon Stone Trave: Activity—Genenay 
Manvracturinc Trapes : Improvement in Most Branches: * Long- 
Firm” of Frenchmen: Unsuccessful in South Staffordshire : Activity 
in the Stamping Trades at Willenhall: Low Prices of’ Locks: China 
Demand—Strikes iN tHE HoLtow Ware TRADE AND IN THE Ririe 
Sieur Trape: Successof the Latter: Advance in Price from 9d, 
to 104d.—Funps ror LANCASHIRE AND FOR THE SUFFERERS By 
THE MILLFIELDS ExrLoston—W ARWICKSHIRE AGRICULTURAL Snow: 
Exhibition in Birmingham: Certain Novel Inventions among the 
Implements—RuckLessNess IN THE MininG OPERATIONS IN Sovty 
Starrorpsuire: Butties Fined by Magistrates for using Naked 
Lights in Fiery Pits: Duptey ano Miptanp GeoocicaL Socrery: 
A Field Day: Inferences with Reference to the Future Mineral 
Discoveries in Wolverhampton: The Remarkable Fossil Trees of 
the Parkjield Estate. 

For finished iron the demand keeps up. Houses well known for 

the facilities which they possess in the manufacture of sheets and 

plates are all full of orders for those denominations. 

From Northern America a goodly number of orders are being 
received for general descriptions of iron, notwithstanding the rate 
of the exchanges and the high tariffs. Transactions are facilitated 
by the very low freights which now prevail. Iron is now being 
taken from Liverpool to New York for 4s. a ton. 

For pig iron of almost every description a decidedly active inquiry 
prevails at rates which, compared with last quarter's prices, are in 
most of the transactions 2s. 6d. a ton advance; the leading purchases 
are now being made for the ensuing quarter by the makers of 
finished iron, and extensive sales are being made. We know one 
agent who yesterday disposed of as any as 7,000 tons, all, he assures 
us, at the rise. Stocks of pigs in the hands of producers are lower 
than they were three months ago, and if there is any difference there 
are not so many on the * banks” of consumers. 

The improved condition of the coal trade spoken of last week is 
fully maintained. 

Ironstone continues to move upward in price, and the supply is 
for best qualities scarcely equal to the demand. 

The trades in Birmingham and Wolverhampton are in an im- 
proving condition. The branches in which an activity is generally 
perceptible at the advance of the autumn season—such as the gas- 
fitters, the chandelier makers, and certain departments of the japan- 
ners and tin-plate workers —are experienciug a revival of larger pro- 
portions than could have been reasonably expected in a time of so 
much depression in an important portion of the home market. Mili- 
tary arms of ali kinds are in great demand, especially for America, 
and the artisans engaged in this trade in Birmingham, Wednesbury, 
and Darlaston are all busy. ‘The tube and metallic bedstead makers 
are tolerably full of orders; the wire trade is improving in both de- 
partments; the metal rollers are doing more than they were a week 
or two ago, as are also the edge tool makers, and the railway bolt 
and spike makers. In the fancy trades the jewellers and platers are 
better employed. At Willenhall a better trade is being done in 
nearly all the different branches of the manufactures peculiar to 
that town than at the time of our last. 

In no department is there, however, more activity than in stamp- 
ing. <A great many articles are now made in Willenhall of stamped 
malleable iron, the dies being so accurate as to produce an article, 
little if in any wise inferior to the product obtained from the smithy 
forge. And where perfect correspondence of joints is required, the 
stamping process is superior to the forge work. This is especialiy 
perceptible in some work which is now being executed on a some- 
what large scale. We refer to bedsteads for army and navy pur- 
poses. For some time past the Government have preferred over any 
others the bedsteads manufactured by the stamping process. En- 
couraged by the inquiries that were abroad some time ago for 
articles of this description, the leading house in Willenhall con- 
structed some stamping machinery and dies especially adapted to 
this description of work; and although at least three different 
contractors in this distriet have received orders from Govern- 
ment, during that time, yet the major part of the work 
has been executed in Willenhall. We refer to bedsteads of = 
order 














class, because, as we remarked, this is the leading 
now in hand, but the gvods turned out after this fashion 


are of the most numerous and varied class and description. Not 
long ago we remarked that window frames of a very peculiar con- 
struction, after designs forwarded from a distant foreign market, were 
being produced in this way. By the same means malleable iron 
thumb latches, artistic in shape and pleasing to the eye, are now 
being made and sold at prices as cheap as the unsightly and anti- 
quated article known as the Lancashire thumb latch. 

In another part of the works we might find men and boys engaged 
upon the manufacture of cheap tumbler padlocks, suitable for the 
Levant and East India markets, which it would be impossible to 
produce at the prices at which they are sold were it not for the 
facilities which the stamping process affords. The trade in the last 
named article, however, is rapidly leaving Willenhall and centreing 
itself at Wallsall. In that town, by some happy coincidence of 
circumstances, a manufacturer has been fortunate enough to succeed 
in producing these articles at a rate which, notwithstanding the 
marvellously low price at which they were turned out at Willen- 
hall, is even much below those rates. Some of our readers who 
have just left an inspection of the locks of Messrs. Chubb and Sons, 
for instance, as exhibited in the International Exhibition, will 
not be a little surprised when they learn that a dozen of pad- 
locks, partly malleable, partly cast iron, partly burnished, and partly 
japanned, and with a key each to boot, may uow be had in the gross 
at 73d. per dozen! In key stamping, also, most of the houses who 
have the facilities for carrying on this process are busy. Lhe de- 
mand from France for this partially manufactured article of hard- 
ware is considerable, as, indeed, it has been ever since the signing of 
the commercial treaty. In other respects, also, France continues to 
be a good customer to most of the houses doing trade in Birmingham 
and Wolverhampton, and their several localities—good we mean as 
compared with the very insignificant value of the transactions which, 
before that period, were carried on between the two countries. We 
would, however, caution those of our readers who may receive M- 
structions from buyers from France, with whom they have not pre- 
viously had transactions, to exercise somewhat vigilant caution 
before they comply with instructions which they may receive Irom 
their w ould-be new customers. A house in this district, largely en- 
gaged in the foreign trade, and who receive their share of the favours 
which are brought across the British Channel for hardware products, 
has recently narrowly escaped being extensively “done” by an 
assumed French firm. The gentlemen were introduced to them in 
the ordinary way by customers in this country, who were well 
known to the firm in question, and arrangements were ma le for the 
eX¢ cuting of respec ctable orders. The Frenchmen announced them- 
selves to be largely engaged in trade in Paris, and aise wo he 
London branch, which they had just opened with the view ot pee 
ing themselves of the advantages which the commercial treaty woul 
open to them in this country, both in regard to the sale here ot Hom 
own goods, and also in relation to the purchase in this country of t ue 
products of English workmen. The firm of which we are W ore 
were too wary to be * victimised.” Through their Lon 9 
agent they several times called at the London office of the I renchmen. 
On no oceasion, howeve , were they able to meet with any one but 
a young “tiger” out of livery. Not long afterwards the English 
tirm, by whom the Frenchmen were introduced, notified them that 
they had reason to believe that there existed much room for lant 
We need scarcely add that further inquiries showed that the | a —< 
Firm,” whose chicanery has recently occasioned no little — 
in Manchester, have imitators in these Frenchmen. For Sou 


America a tolerably good trade is being done in Willenhall and Wol- 
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verhampton, and most other parts of the South Staffordshire dis- 
rict. On account of the East Indies there is not now much beingt 
done with native buyers. Just previously to the arrival of the Jas 
few mails the mass of the population were engaged in the festivities 

uliar to the celebration of the various superstitious rites con- 
nected with the worship of their leading idols. At such times it 
is almost impossible to do any trade with the natives. From China 
some good orders are coming to hand, and many of them for goods 
of the first class—such goods as would be demanded in this country 
only by consumers of a “comfortable position in society.” At the 
same time, as we remarked some time ago, there is a constantly in- 
crearing demand on China account for articles which we can turn 
out in a style closely resembling the native product, and at prices 
very much below those demanded by native makers. Here we refer 
to goods which every one uses, and in which, therefore, price is 
rather a matter of importance in estimating the probable amount of 
the trade to be done with this very interesting people. 

The hollow ware strike is maintained with vigour. The case of 
alleged intimidation was dismissed on Wednesday by the stipendiary 
magistrate, the complainant not having made the same statement on 
Wednesday as he did at the time of his first examination. 

Certain of the rifle-sight filers are on strike in Birmingham for an 
advance of 13d. per “sight.” At a meeting of the operatives on 
strike which was held on Monday, it was announced that of ten 
masters whose workmen had demanded the rise, eight had given it. 
The rate of wages in those cases now stands at 10}d. instead of 9d. 
per sight. The men “out” made no application for aid, as the ex- 
cellent state of the trade enables their fellows to afford them em- 
ployment at “ the price.” 

The movement to raise funds for Lancashire is being speeded in 
Birmingham, which is being systematically canvassed. Before the 
canvassing began £2,300 had been raised. The funds for the relief 
of the sufferers by the Millfields boiler explosion is expected to 
amount to about £2,500. It will close next month, and it will be 
sufficient to meet all requirements. 

The Warwickshire Agricultural Society are now holding their 
anniversary in Birmingham. The collection of implements is ex- 
tensive, and includes many newinventions which from their;very rarity 
must prove as interesting to the non-scientific person as to those 
directly interested in their use. Messrs. Mapplebech and Lowe have 
taken a very large space of ground, which they have completely 
covered with implements of all possible sizes and contrivances. 
Messrs. Mapplebech and Lowe have besides, two tents, in one of 
which they show a general assortment of domestic and other articles, 
and in the other a splendid selection of ornamented garden flower 
stands, kc. Among the other exhibitors are Messrs. W. M. Bayliss 
and Co., of Wolverhampton, Messrs. Hunt and Pickering, of 
Leicester, Messrs. Hill and Smith,,of Brierley Hill, Messrs. Ransome 
and Sims, and Messrs. Picksley, Sims, and Co.; altogether the 
implements cover about tenacres of ground. The larger implements 
are exhibited in motion and are worked by steam power. Mr. W 
Middleton, of the Vulcan Foundry, shows a portable steam engine, a 
very pretty table engine, a water tank, and other machines. Messrs. 
Ransome and Sims also show at this part of the grounds their steam 
thrashing machine, corn crib, with the newly-invented patent grain 
elevator attached. Among the curiosities of the show is that novel 
and curious invention, the cow-milking machine by Messrs. Mapple- 
bech and Lowe, which was now and again putinto actual operation ; 
an opportunity is thus afforded of testing the truth of the assertion 
that the action of this singular specimen of human ingenuity is 
superior to the time-honoured method hitherto in vogue. We hope 
in our next to give a more complete account of the leading imple- 
ments shown. 

A remarkable instance of the extreme recklessness which charac- 
terises the operations of the practical miners in South Staffordshire 
came before the stipendiary magistrate in Wolverhampton last 
Wednesday, when ‘Thomas Spark, the “doggy” to a man named 
Levi Parsons, a chartermaster in the employ of Messrs. Graze- 
brook and Aston, of Gospel Oak, was summonsed for infringing one of 
the special rules of the district in having allowed men to work 
without safety lamps in a pit that contained explosive gas. The 
proceedings were brought by Mr. Baker, Government Inspector 
of Mines, who was present in court with his solicitor, Mr. Bolton, 
by whom the proceedings were conducted on his bebalf. It ap- 
peared that on the 26th of March an explosion happened, whereby 
one man sustained injuries which proved fatal, and another injuries 
which for some time threatened to have such a termination. Tar- 
sons deposed that when the explosion took place defendant was 
down in the pit as hisdeputy. When he (witness) examined the pit 
in the morning he found gas at about twenty-one yards from where 
the men were working, it was in the in-going current; if it had 
been disturbed it would have made its way to the place where men 
were working. The explosion was due, in his opinion, to a break 
in the face of the coal. He had not discovered the break when he 
examined the pit, which he did at seven in the morning. The ex- 
plosion occurred at about three in the afternoon. Witness allowed 
the men to work from seven till three, notwithstanding gas was 
there, because they were in a “pot hele.” Lamps were not being 
used at the time of the accident. Did not think that any danger was 
likely to arise from the presence of the gas. It was a conventional 
rule that when the chartermaster left the pit the butty was supposed 
to have control of the workings, excepting in the “ pot hole ;” he 
found no gas in the pit ; used lamps to examine the pit in the morning. 
If they had been used in the afternoon the explosion would not pro- 
bably have happened. John Burke deposed that he was injure-t by 
the explosion. He was at work, about twenty-three yards away 
rom the old workings, where he had been warned that there was 
gas, and he must not therefore go to it. He was so warned at one 
o'clock on the same day ; he was himself so seriously burnt that his 
surgeon at first told him he was not likely to recover. He knew 
nothing about gas, and could not smell it; neither did he know 
anything about safety lamps, for he had never used them. Defendant 
maintained that all that the Act required him to do was to properly 
fence off from new any old workings in which there might be gas. 
This, he said, he had done, and the explosion would not have 
happened but for the breakage which had been spoken of. He 
found gas in the old workings in the morning, but the opening 
in the fencing was not large enough to allow his lamp to 
pass through, and the spot where he found it was twenty- 
three yards from that where the men were working. If Mr. 
Barker had examined that fence he would not have summonsed him. 
Mr. Barker said that he did examine it on the 15th of April, for he 
did not receive notice of the accident until the death of the miner 
who was the most injured (this took place ou the 9th of April). He 
found the escape had taken place close to the gate-road and the 
Ventilating current. The magistrates considered the case proved, 
and said that they felt themselves compelled to impose the full penalty, 
namely, 40s. and costs. William Jones, a doggy to John Jones, his 
father, another chartermaster in the employ of the firm already 
named, was then fined a similar penalty for a similar offence, 
whereby three persons were seriously burnt. His defence was that he 
found &as, but it was not much, and further, as it was three feet above 
the men’s heads he did not think that it would be unsafe for the men to 
use naked lights. The same defendant was then charged with an 
offence against the second section of the special rules on the Sth of 
June, when the air-doors in his pit were not in the terms of the 
Act “good and proper,” the dangerous places not having been fenced 
pow While, however, Mr. Bolton was examining the first witness he 
said that he then perceived a difficulty in the case; in conseyuence 
of this he should withdraw the summons. 

The members of the Dudley and Midland Geological Society held 
—_ day last Friday, the meet being at Wolverhampton. Léaving 
pt my the party had inspected the Old Church, they pro- 
visi ¥) under the direction of Vice-president Beckett, F.G.8., to 

sit far older objects of interest for which the South Staffordshire 
district is so hi thly distinguished, viz., the geological features of 








fee district lying between Wolverhampton and Sedgley. The 
eee Ing remarks, which we doubt not will be perused with some 

rest by most of our readers, relate to the most productive 
Portion of the route. Not far from the town (in green lanes), the 





party came upon a pit that had been sunk in the Permians. The 
work had been unsuccessful; and Mr: Beckett pointed out the 
apparent absurdity of sinking for coal so near the great western 
fault of the coal field. Mr. Beckett showed that as the party had 
been traversing a Permian area the whole of the way from the Old 
Church in Wolverhampton (which is built upon the same founda- 
tion), the sinking should have been made at some considerable 
distance from the fault, and remote from its effects. Success would 
then doubtless have attended the experiment, instancing several 
successful trials through the Permians at West Bromwich and near 
Lilleshall, as well as in other parts of the kingdom. It appears, 
therefore, that the good people of Wulfruna’s Royal Town may, 
after a while, raise coal at their very doors—a black look-out, but no 
doubt comfortable withal. These are indeed the hidden works of 
nature, and, as the hand of science points out a connection between 
the coal field of South Staffordshire with Shropshire on the one 
hand, and the Warwickshire on the other, as well as with 
more distant coal fields, our local coal and ironmasters need 
not yield to despair that the good old times may return 
again. The Parkfields Ironworks and Collieries formed the 
next rallying point. Unfortunately the celebrated Fossil Forest has 
long since disappeared, and, by some peculiar process not very 
singular in the district, its interesting products (beguiled by rude but 
honest workmen) had been treated to a ride in quaintly built 
carriages to the tops of the furnaces, and mercilessly sacrificed to 
their iron god. Sic transit gloria mundi! When in its perfection, 
some twenty years ago, it appears Mr. Beckett prepared a paper on 
this interesting spot, which was read before the Geological Society 
in London, and published in their journal. This occasioned many 
of the leading geologists in Europe to visit the Parkfields Open- 
work, and established its scientific notoriety. On the present occa- 
sion Mr. Beckett gave a brief description of the primeval forest, 
illustrating his remarks by several accurately drawn diagrams ex- 
planatory of the position of the bottom coal of the district, in 
which the trees were discovered by him, and which lay within afew 
feet of the surface—-the faults traversing the coal field and the super- 
position of strata, in which we counted no less than thirteen bands 
of ironstone, constituting what are locally called the Rough-hill 
whitestone blackstone, and Poor Rolin measures. Mr. Beckett ob- 
served: “The stumps of these remarkable trees were nearly all up- 
right, in perfect preservation, and occupied the spots where they 
originally grew, though their entire substance was converted into 
coal more or less pure. Thus we had the outer bark, and then the 
hollow cylindrical stem or trunk. The interior of each tree was a 
mass of foreign substances consisting of leaves, stalks, and branches, 
confusedly mixed with ancient mud, the original pulpy structure 
having become decomposed, and thus replaced by other substances 
—an almost universal occurrence in coal-forming plants. 
The trunks were in great abundance, upwards of eighty trees having 
been found within an area of a quarter of an acre. Some of the 
trunks were a yard in diameter, and the whole were tranquilly 
embodied in a regular coal seam, composed, without doubt, of the 
leaves and more delicate portions of the trees, a circumstance ad- 
verse to the views of some writers, who would give one hundred 
thousand years for the formation of the ten-yard seam of this district 
alone. It is worthy of remark that this ancient forest was not con- 
fined to a single seam or bed of coal ; for, on removing the top coal 
and fire clay parting, another and still more perfect forest was dis- 
covered ; and so again with the lower coal; and the three forests 
were doubtless of different ages. The characteristics of these coal- 
forming trees were best read in the clay partings which constituted 
the soil in which they grew. Thus, in a minute examination with 
Professor Orlehar, we found the Lepidodendrum, Ulodendron, and 
Sigillaria — some beautiful, and, 1 thirk, undescribed flowers— 
together with imperfectly-developed plants, which could not be 
clearly identified. Of animal remains 1 found a few shells, chiefly 
Anthracosia, and scales or armour plates of the Megalicthys. My 
lamented friend, Dr. Tck, who visited the locality with Dr. Buck- 
land, subsequently discovered also teeth and dorsal spines of fish 
with coprolites.” Mr. Beckett incidentally alluded to the recent dis- 
covery of a Megalicthys converted into coal, and found in the centre 
of the main coal in Sir Stephen Glynne’s estate in Flintshire. Mr. 
Marten, the proprietor of the Parktield Lronworks, who was present 
with Mr. Griffiths, his underground agent, confirmed Mr. Beckett's 
remar and produced a little volume entitled “ Earth’s Riches,” 
written by his sister for the Religious Tract Society, and which 
contained an interesting notice of the open work. Before leaving 
the Parkfields Collieries the members availed themselves of the 
opportunity to inspect two open works in the Fire-clay Coal, which, 
although in close proximity to each other, exhibited a variation in 
the dip of strata, owing, as Mr. Griffiths remarked, to an interven- 
ing anticlinal axis. Occurrences of this nature are not usual in this 
part of the coal district; as Mr. Beckett observed, he had some time 
previously descended a coal pit near the Fighting Cocks Inn, where 
he had to pass through forty yards of coal in the shaft thrown into a 
vertical position by igneous agency. He also remembered another 
shaft in which the blue flats ironstone measure was crossed three 
times in the sinking. In passing between the Ettingshall two pools 
formed by damming up a little stream flowing from a powerful 
spring at the foot of the Beacon Hill, at Sedgley (one of the sources 
of the river Tame), the party observed in the newly mudded pools vast 
quantities of recent fresh water shells, forming an apt illustration of 
the mode in which the fossiliferous limestone adjacent was originally 
deposited. ‘The members now examined the Ludlow rocks, especially 
that portion which, from its typical fossils, is considered to be the 
equivalent of the Aymestry limestone, near Ludlow. This lime- 
stone, which is of an argillaceous character, and thereby fitted like 
the lias for hydraulic purposes, has been cut through near the second 
milestone on the road from Wolverhampton to Dudley, where it 
has been exposed by the agency of a fault. This disruption has 
been traced southward beyond Hurst Hill, and it is remarkable that 
the Ludlow rocks have never been found eastward of this line. The 
limestones of the Wenlock series (equivalent with those at Hurst 
Hill, and the Dudley, Wren’s Nest, and Castle Hill) are found on 
the east side of the same fault, and, as is now well known, extend in 
a vast synclinal axis to Walsall, where they again reappear at the 
surface. We thus find that the Wenlock limestone forms the basin 
of that part of the coal field, while the Ludlow rocks are in immediate 
contact with the coal measures to the west, as shown by one or two 
out crops at Turner's Hill and the Hayes. The mill stone grit is 
very imperfectly developed, while the carboniferous limestone and 
old red sandstone formations are altogether absent. Some rare 
and intensely interesting fossils were met with at Sedgley Beacon 
and Hurst Hill. 










NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Nortnern Marrers: Blyth Harbour: River Tyne Commission: 
The Low Lights Dock—Vresentation to Mr. A. Hatt, Locomo- 
TIVE SUPERINTENDENT OF THE LATE NewcastTLe AND CaruisLe Ratn- 
way Company—-Rearinc Macuines: Trials in Northumberland and 
Linco!nshire—State or Trane: Leeds: Sheffield: Manchester: Steam 
Engines for Equpt—Livexvoont: Mersey Docks and Harbour Board: 
The Polytechnic Society—N ew Fiore Corron—Yorksuine : The Coal 
Trade: Railway Communication—Tut Great Corron Question— 
Scortann: Clyde Shipbuilding. 


We commence with the north, The chairman (Sir M. W. Ridley, 
Bart, M.P.) and directors of the Blyth Harbour and Dock Company 
visited Ilyth last week accompanied by adeputation of shipowners, and 
made a survey of the harbour with the view of considering the best 
means of improving ships’ berths, which for some time have been 
silted up with sand to the great annoyance of shipowners.—At the 
mouthly meeting of the River Tyne Commissioners yesterday week, 
Mr. ht. W. Hodgson stated what had been done in the lower part of 
the river and on the bar this year. So far as the engineer's efforts 
had gone there 800,000 tons of material had been removed from the 








river, and 220,000 tons from the bar. The depth of water on the 
bar was now 10}ft. at low water ; and Mr. Ure expected that in a 
fortnight from this time, if the present operations were continued, 
that depth would be increased to 13ft. at low water There was 
now from the Low Lights up to the Mill Dam an uniform depth of 
15ft. at low water; and Mr. Ure expected to extend that depth before 
the expiration of this year up to the entrance of the docks. The 
depth of 15ft. at low water would make a depth at high water of 27ft. 
It was very gratifying to know that such improvements had been 
effected, and that the beneficial effects of the dredging upon the 
insand were of a permanent character. The progress indicated by 
this statement was regarded by the commissioners present as highly 
satisfactory.—A memorial, which was referred to the dredger and 
river works committee, was read from Messrs. R. W. Hawthorn and 
Co., Messrs. Palmer Brothers and Co., Messrs. C. Mitchell and Co., 
Messrs. G. and R. Stephenson, and other leading Tyne shipbuilding 
firms, complaining that the heavy charges now levied under the ‘T'yne 
Improvement Act of 1861 on ships and vessels built and launched 
into the Tyne, and on the machinery for propelling steam vessels, 
was a serious drawback and injury to the trade of the memorialists in 
consequence of the severe competition in shipbuilding which this 
port had to sustain with other ports in the kingdom where no such 
dues are levied. The memorialists stated that at Sunderland, 
Ilartlepool, the Tees, Hull, London, and Liverpool, there were 
no dues whatever on the building and launching of ships, or 
on the machinery connected therewith, The dues levied 
on the Clyde are 1}d. per register ton on sailing ships, and 
three farthings per register ton on steam vessels, without 
any separate tax on machinery. The Clyde was the only port the 
memorialists were acquainted with where dues were levied on the 
building of ships, and the dues on the Tyne were nearly three times 
more on sailing ships, and upwards of ten times heavier on steam 
vessels than those of the Clyde. But the memorialists submitted 
that the Clyde was so well established as an iron shipbuilding port 
that the dues levied there should be no precedent for taxing the 
Tyne to even the same amount, as iron shipbuilding on the Tyne 
was not so firmly established as on the Clyde. The memorialists 
further urged that shipbuilding, especially in iron, gave employ- 
ment on the Tyne to a very large population not only directly con- 
nected with the shipbuilding yards, but also at the iron-works and 
other manufactures in this locality, the produce of which had already 
been subject to taxation. The memorialists submitted in conclusion 
that instead of this branch of industry being pressed by taxation, it 
ought to be fostered so as to place the shipbuilding of the Tyne ina 
favourable position to contend with rival ports in the competition of 
the times. At a meeting of the Tynemouth Chamber of Commerce, 
on Monday, the Low Lights Dock was the subject of brief reference. 
The chairman, Mr. Hodgson, M.P., intimated that he had seen the plan 
prepared by Mr. ‘Tone, the engineer of the Blythe and Tyne Railway, 
and the cost of the execution of which will not be more than one-third 
of the scheme proposed by the engineer of the Tyne Commissioners. 
The project will shortly be submitted to the inspection of parties 
interested in the undertaking, Mr. Gladstone has consented to go 
down the Tyne next month and who knows but that the right 
hon. gentleman may be induced to use his good offices to attain a 
loan for the , development of the scheme from the imperial ex- 
chequer ? The great difficulty appears to be the “ impatience of taxa- 
tion ” disclosed in the memorial just summarised. The Tynesiders 
want more dock facilities and river improvements, but are they 
willing to fear the charge attending them ? 

On Saturday Mr. A. Hall, for twenty-seven years locomotive 
superintendant of the Newcastle and Carlisle Railway, now emerged 
in the giant North-Eastern system was presented with a silver salver, 
a gold watch and chain, and a purse of gold by the workmen under 
his charge anda number of private friends. Daniel Dane, the 
oldest engineman on the line, was appointed chairman at the presen- 
tation meeting, which took place in one of the company’s repairing 
shops. Mr. W. Woods, the chairman of the defunct company, 
addressed the assembled in an animated speech, in the course of which 
he observed that he was old enough to recollect the time when 
many of the railways in Northumberland and Durham were formed 
of beech rails. The improvement upon that description of rails was 
by the introduction of the 3ft. fish-bellied rails, the invention of the 
late, and he might say the immortal George Stephenson. One of the 
flzures chosen by Mr. Lough, to be placed at one of the angles of the 
noble monument now being erected to that great man, was that of a 
plate layer holding one of those indentical rails. In making the 
presentation Mr. Woods added that he felt great pleasure at seeing 
the very noble way in which Mr, Hall's brother workmen had got 
up the testimonial. Mr. Hall had given perfect satisfaction to the 
directors during the twenty-seven years he had been in the employ- 
ment of the company; and there was no line of the same length 
which had been so successful in protecting the workmen employed 
on it, and in ensuring the safety of the passengers travelling over it. 

The recurrence of harvest has had the effect of directing increased 
attention to the adoption of reaping machines which are now steadily 
advancing in the agricultural world, A trial has been made at 
Hexham of a machine upon a new principle by Mr. Ridley, of 
Stagshaw, and the implement did its work in capital style, leaving a 
level stubble about 4in. high. The only real defect appeared to be too 
wide a space between the knives and the delivery board, by reason 
of which the cut corn did not always reach the delivering forks, 
causing the machine occasionally to get “choked.” The temporary 
apparatus for bringing the corn to the knives was found too slender, 
the frame being composed of slips of wood little stronger than laths, 
which, after working well for a while, gave way, as did also the 
light timber “ guard board” on the “off” side of the machine. The 
instrument has a side delivery at the “ near” side, and is very light 
and simple in construction, being drawn by one horse, At 
Sudbrooke, Lincolnshire, a trial has also taken place of machines on 
Mr. Bamlett's principle, manufactured by Messrs. Picksley and Sims’ 
and Messrs. Samuelson and Co. The Picksley and Sims’ specimen 
cut a clear width of 5ft. 3in., leaving the sheaves remarkably straight, 
so that they looked more like shorn corn, ‘The motion is quick, and 
15 acres a day may readily be cut by this machine. It has either a 
side or back delivery, so that in case of its being required to cut 
down quickly, the side delivery is attached and the cut corn laid 
clearly out of the way of the horses in their return. The first trial was 
in a piece of oats, very heavy and much laid; however, by meeting 
the laid portion of the crop, the machine cut it clean, and made better 
work than could have been done by a scythe. It was next taken to 
a nice standing crop of barley, through which it went at a rattling 
pace, and showed its utility in any standing crop. A field of beans 
was next operated upon to the satisfaction of the gentlemen present. 
‘This machine took the largest portion of the first prizes for reaping 
machines at the Leeds mecting of the Royal Agricultural Society in 
1861. The self-raking reaping machine of Mr. Samuelson was also 
put in operation ; one man attended the machine throughout the trial, 
and the horses preserved an average pace of more than three miles 
per hour, the width cut was 5ft., and the space between each sheaf 
10ft. Leaving the usual track of self-raking schemes the inventor 
has attained his object in an entirely new way. Knowing by 
experience that no machine can ever be successful so long as 
encumbered by heavy gearing and strong parts requisite to with- 
stand the wear and tear of a single reciprocating rake, and assuming 
further that the reel and its complications must be removed, the 
inventor gains both objects at a step, by the simple addition to the 
ordinary cutting apparatus of a reaper of an upright shaft carrying 
what may be described as a combined rake and reel upon it, In 
other words, he causes four light wooden arms to revolve con- 
tinuously and horizontally ; two of these arms he furnishes with 
rakes, the others being blades of wood, and thus, in the course of 
one complete revolution of the vertical shaft, one of these blades first 
bends the grain towards the cutters and lays it along the platform. 
The rake follows and sweeps it off in a circular curve clear from the 
track of the machine, then comes the second blade or reel repeating 
the operation, and after it the second rake. This action goes on 
slowly, smoothly, and without effort eo long as the machine is in 
motion ; the absence of all strain peculiar to a purely rotary motion 
soon becomes apparent in the greatly diminished wear and tear on 
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both machinery and horses. The specimen machine was purchased 
by one of the gentlemen present. 

From Leeds it is stated that there is scarcely so much animation 
prevailing in the manufacture of good iron as hitherto, but at the 
same time makers are fairly employed. There is a scarcity of orders 
in the machine and tool shops, and the locomotive builders have not 
so many commissions on hand as usual. There is much activity in 
the working of ironstone, which is found in great abundance on the 
east and north-eastern borders of {the district round Leeds. ‘Trade 
sat Sheffield continues in a quiet state; the great ironhouses are only 
tolerably busy with orders for railway materials. The demand from 
the railway companies and the wagon building companies for 
springs and similar articles is not particularly brisk, but the armour 
plate department continues active ; theengineers’ and machinists’ 
tool trade is slack. Captain Palin, reporting on the state of employ- 
iment at Manchester, returns the position of the machinists and 
foundries of that city as follows :—Machinists, on full time with all 
hands, 8; on full time with a portion of their hands, 27; on short 
time, 10; stopped altogether, 2, Foundries—On full time with all 
hands, 3; on full time with a portion of their hands, 18; on short 
time, 3. The number of persons totally out of employment in the 
Manchester district now approaches 13,000 out of a total of 48,090 
ordinarily employed. 

In connection with the cotton supply question, it will beinterest- 
ing to state that Messrs. Yates and Corkling, of Manchester, have 
sent out to Egypt a pair of powerful steam engines, to be used by 
them in the preparation of Egyptian cotton for the home market. 
The engines have been manufactured by Messrs. Routledge and 
Ommanney, of Adelphia-street, Salford. They are of 25-horses’ 
power each, and are made with a view to strength and economy of 
fuel. They are intended to work with steam, at a pressure of 10) Ib. 
to the square inch, and are constructed with cut-off valves for the 
economising of steam. A water heater, or “economiser,” is also 
attached, by means of which the waste steam is made use of to heat 
the water supplied to the boiler. The engines were despatched to 
Kevpt on Friday, their destination being the banks of the Nile. 

We turn to Liverpool. At the last meeting of the Mersey Docks 
and Harbour Board it was agreed, in consequence of a representa- 
tion from Messrs. Grayson and Co., to alter the gateway at the 
Sandon dock to allow the taking of boilers and machinery in and out 
of the dock It was also agreed, in answer to an application from 
Messrs. Garnock, Bibby, and Co., that the superintendent of the 
chain-testing machine should be allowed to give a certificate of the 
result of the testing of wire rope. It wasagreed, on the reeommenda- 
tion of the Works Committee, to erect a shed with proper appliances 
for the storage of petroleum, on the south-west margin of the Great 
Float at Birkenhead, at a cost of £6,315, and to let the same to 
Messrs ‘I’. W. Kinder and ‘I’, C. Gibson for a period of fourteen 
years, on the following terms :—7} per cent. on the cost, say 
£475 12s, 6d. ; interest ou the value of the land at 2s. 6d. per square 
yard per annum, say 654 square yards, £83 ; total, £556 Lvs. 6d., the 
board declining to permit sub-letting without their consent being 
previously obtained, and it being understood that the tenants would 
keep the premises in repair and payall rates and taxes. Mr. Brockle- 
bank, in moving that the recommendation be agreed to, said that the 
committee recommended that £6,315 should be laid out in making 
conveniences—tanks and storage room for petroleum for Mr. Kinder 
aud Mr. Gibson, They were about to build vessels of consi- 
derable size to bring over this petroleum in tanks, and they 
royuired tanks for the purpose of discharging it out of the vessels 
again into tanks to be subsequently placed in casks to be carried 
wherever required. What the committee proposed to do would be 
equal to the storage of 456,500 gallons—320,500 in the tanks, and 
about 140,000 in the shed over the tanks. There would be sundry 
conveniences connected with the building, by means of which the 
vetroleum would be taken direct from the vessel's hold into the 
tanks, and subsequently pumped from them into casks or other 
vessels for the purpose of conveying it to the manufactory, or 
wherever it might be required to be carried to. He found that the 
vaults would be a very large proportion of the cost of the building, 
inasmuch as they would stand in something like £5,000, while the 
shed over would cost about £1,360. The vaults would be all made 
of sheet iron and in sections. ‘This was only one compartment out 
of six which might at any future time, if the board thought fit, be 
added.—The Liverpoal Polytechnic Society has resumed its meetings 
for the autumn and winter. At the first meeting the chairman (Mr. 
'T. KR. Arnott) exhibited some specimens of Chinese grass in its 
bleached and unbleached state, which he said was being extensively 
used in Manchester and Bolton. ‘The grass could be produced at 
6d. per Ib, He also submitted for inspection a specimen of manu- 
factured cotton from Darien, bleached by a mechanical process. The 
staple was considered to be good, and it might be grown in China, 
as well as North Queensland, Jamaica, or any of the West India 
Islands having moisture enough for so succulent a plant. 

Everywhere necessity is proving itself the mother of invention 
with regard to cotton. Thus a Derby letter says:—"* We have this 
week been shown samples of a new fibre cotton, patented by Mr. 
Ferrer Fenton, of Mapleton, near Ashbourn, |The raw materials 
used in its production are Russian hemp, Rhine hemp, Rhea bark 
fibre, jute, China grass, and flax and tow. From the two last-named 
substances an article equal to Sea Island cotton can be produced. 
The cost of preparation is about one farthing a pound. Several 
hundred-weights have been spun by cotton machinery in the way of 
experiment, and found to answer perfectly, both alono and mixed 
with cotton, ‘This new fibre cotton can be produced to sell at from 
3d. to 6d. per Ib., leaving a protit. — This, however, depends upon 
the quality of the raw material. | The yarn shows smoothness and 
tenacity. Whiteness and strength are also shown in the first stage 
of preparation.” 

It is satisfactory to find that the South Yorkshire coal trade has 
improved, and that there is a prospect of an increrse of business as 
the season advances. ‘The Lancashire market, however, is nearly as 
quiet as at any period of the year. The metropolitan returns show 
# somewhat rapid increase for this time of the year, as will be seen 
by comparing August with the two previous months. The quantity 
of coal carried into London by the Great Northern in the month of 
June was 19,187 tons, in July 25,066 tons, August 36,642 tons. The 
Midland’s return (vid Great Northern) for June, was 9,536 tons, July 
14,588 tons, and for August 16,615 tons. A meeting has been held 
for the purpose of securing railway communication for the important 
agricultural and mineral district round Helmsley and Kirby-Moor- 
side. The York, Newcastle, and Berwick Company allowed an Act 
for the construction of a line from the Malton and Thirsk to 
Helmsley to expire in 1855. Since that period the discovery of the 
ironstone in the adjacent moorlands hus greatly increased the desir- 
ability of railway communication, to serve Kirby as well as 
Helmsley. 

The great cotton topic so completely rules the roost that we may 
be pardoned perhaps for again referring to it. A “Cotton Spinner,” 
writing on the subject in the Manchester Examiner and Times, says : 
—* That the stock of cotton in Liverpool is some 100,000 bales more 
than is stated in brokers’ circulars, is, | think, almost certain. 1 
was recently informed, by a respectable broker, that he had no 
doubt the stock of Surats alone was at least 50,000 bales more than 
represented ; while another broker estimated the stock a week ago 
at 150,000 bales, or nearly three times the quantity reported. I will 
now take a glance at the amount of cotton we are likely to have 
to the end of the year. First, then, there are 400,000 bales now on 
the water from India, and due in Liverpool by the end of Novem- 
ber, and which will probably be increased by 50,000 bales more by 
the end of December. The estimated quantity from Egypt is 
150,000 bales, of which 108,000 have arrived. Mr. Wanklyn, in his 
report on the samples of cotton in the International Exhibition, 
estimates the year’s supply from Brazil at 150,000, of which we have 
yet to receive 55,000 bales. From Greece Mr. Wanklyn, in his 
report, says: ‘Mr, Tonides, the Hellenic commissioner, estimated 
the quantity to be received at 21,000 bales.’ It is also stated 
that Italy will this year grow 25,00 bales, which will, no doubt, 
mainly find its way to this country. Malta and Goza produced, in 
1861, 5,000 bales, and are likely to produce this year 20,000 bales 




















From Turkey we may also expect a considerable supply, for Mr. 
Wanklyn says in his report, ‘His Excellency Hazein Bey assured 
me that, under the influence of present prices, we might expect to 
receive 100,000 to 150,000 bales. No doubt this is the growth 
of the present year. We shall probably get from America and other 
sources several thousand bales more. The supply then to the end 
of the year would seem to be— 


Now in Liverpool .. . 170,009 bales. 
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798,000 bales, 

This quantity the “ cotton spinner” estimates would enable us to 
carry on the present rate of consumption and export, and commence 
1863 with 407,000 bales in hand. 

Scottish advices state several facts of interest in ccnnection with 
Clyde shipbuilding. Messrs. Henderson, Coulburn, and Co., of 
Renfrew, have launched a fine paddle steamer of 700 tons intended 
for the Italian mail service. She has been named the Galileo. 
Messrs. Wingate, of Whiteinch, have launched a screw steamer of 
600 tons, intended for China. She has been named the Chanticleer, 
and has been built for Messrs. Lane, Crawford, and others, of Hong 
Kong. Messrs. Barclay, Carle, and Co. have launched from their 
yard, at Stobcross, an iron screw steamer named the Forth. Her 
dimensions are—Length, 188ft.; breadth, 27ft.; depth, 143ft.; ton- 
nage, about 500ft. She is to be propelled by geared engines of 120- 
horse power. This vesselis the property of the Carron Company, 
and is the fourth which they have had built by Messrs. Barclay, Curle, 
andCo. On Saturday the Coorong recently launched by Mr. J. G. 
Lawrie, of Whiteinch, made a trial trip. The dimensions of, 
this vessel as measured by the Government surveyor are—Length. 
171ft. 1}in.; breadth of beam, 22ft. 5}in,; depth of hold, 12ft 
2lin. ; the engines, which were made by Messrs. Blackwood and 
Gordon, Port Glasgow, are of 70-horse power. The speed required 
by the owners of the ship, and stipulated in the contract, was 10 
knots per hour, but the speed attained on Saturday in running be- 
twixt the Cloch and Cumbrae Lighthouses—technically called run- 
ning the lights—was 114 knots, being in excess of the contract 1} 
knots per hour. The Coorong, which isto be employed betwixt 
Port- Augusta and Adelaide on the South Australian coast line, is 
fitted to carry thirty first-class passengers aft and thirty second-class 
forward, besides a considerable cargo. ‘The engines are constructed 
both with common condenser and surface condenser in such a 
manner that a change can be made from the one to the other in an 
exceedingly short time and on the passage. The trip on Saturday 
was performed for the owners, under the surveillance of Captain 
Hugh M‘Meakan. The engines were worked first with the common 
condenser, and then with the surfaco condenser, and the speed 
attained was the same with both. Messrs. W. Denny and Brothers, 
of Dumbarton, have launched from their yard a screw steamer 
of about 600 tons for the Burmah and Calcutta Steam Navigation 
Company. As the vessel glided into the water it was named the 
Kurrachee. The Kurrachee is to be supplied with engines of 120- 
horse power (nominal) by Messrs. Denny and Co., and is being 
fitted up with special reference to the requirements of the trade in 
which she is to be engaged. Messrs. Denny have several other 
vessels in course of construction, and the shipbuilding trade of 
Dumbarton promises to be active for some months to come. 








Ramways i Russtaa—(From our Correspondent.) —The ship 
Mohammed Said, one of the fleet of the Levant Steam Navigation 
Company, has just taken on board at Antwerp some enormous iron 
plates forming part of great iron bridges which Messrs. (. Evrard 
and Co., of Brussels, are constructing for the Novotcherkask Rail- 
way in Southern Russia. This house has been charged with the supply 
of all the fixed and rolling stock required for the line, which is now 
expected to assume an important stage of progress. By the opening 
of the division of the Great Russian system between Moscow and 
Nijni-Novgorod the distance between those points can now be tra- 
versed in sixteen hours. Railways must revolutionise Russia. 

Tne Ovp Orpnance Survey oF Enauanp.—A_ Dorsetshire 
surveyor has addressed the following letter to the Times :—For some 
time past it has been my fate to require, for the purposes of business, 
maps of many of the counties of England, and concluding, as I suppose 
most other persons would do, that the Ordnance Survey of England 
would supply my necessities and furnish me witha correct and 
accurate plan of the country as it exists at the present day, with all 
the late additions of railways, alterations, and increase in the neigh- 
bourhood of the rising towns, &c., I ordered a number of the Ord- 
nance sheets through one of the agents for these maps, requesting at 
the same time that they might be of the latest impressions, so as to 
contain all the railways, &c., that have from time to time been con- 
structed. I was surprised, however, on receiving them, to find 
in many sheets railways that have been in existence for years 
not laid down; towns and cities that have grown to double the 
size they were half a century ago still appearing on the map as 
they were then; and that most of these maps (I speak principally 
of the South of England) were engraved in the early part of the 
century 1809-27, and remain as then, with the exception of now 
and then a railway having been added after the lapse of years, but 
more frequently left out altogether. The style of engraving in 
these ancient affairs is coarse and quite unlike the beautiful style of 
modern map construction. Some of the sheets have the degrees 
of latitude and longitude on the border, others have not. 
In order not to deal in generalities, I will particularise a 
few of the antiquities of one or two of the sheets now before 
me, which 1 received direct from Mr. Stanford, on request 
that I might have them with all the latest additions, about a 
fortnight ago ; I therefore take it for granted they are so. No. 17, 
containing Dorchester, Weymouth, Portland, &c., was engraved in 
1811, does not contain the railway from Yeovil to Dorchester and 
Weymouth, opened some years since; nor the branch to Bridport, 
nor the breakwater and alterations at Portland, nor any of the very 
extensive additions to Weymouth and neighbourhood; nor the 
degrees of latitude and longitude; in fact, with the exception of the 
Southampton and Dorchester line of rail, the map remains as 
published fifty years ago. Sheet No. 24, Plymouth and South 
Devon, has no railway at all down, although the line to Ply- 
mouth has been open many years; Keyham and all the changes 
at Devonport are still unadded ; and as far as I can see the map 
is as published in 1809! No. 7, London, published in 1822, is so full 
of errors and omissions that is impossible here to particularise. This 
sheet ought certainly to be re-engraved every ten years at least. 
Kent has about half its railways down; Liverpool about two- 
thirds of its docks; Milford Haven, few as its piers, landing stages, 
forts, &c., are in reality, has fewer still on the map; the churches 
absent from all are too numerous to mertion. In fact the very 
numerous defects are a disgrace to a national undertaking of such 
interest and utility. And yet we see large sums annually voted 
for the Ordnance Survey, sums that in the hands of civil 
engineers or private surveyors would have sufficed to give to 
the public most accurate and correct maps; for the scale, one 
inch to the mile, is capable of both accuracy and correct- 
ness; or for a very moderate portion of the annual ex- 
penditure these plates might have been properly kept up, and in 
some cases newly engraved, if only a little method aud system were 
brought to bear in the matter. As it is now, any gentleman who 
wishes fora map of his county, and who, believing in the advertise- 
ments of the agents, orders the Ordnance Survey, finds himself in 
possession of an antique plan of the county, in many cases as it was 
half a century ago, and not as itis at the present day. Perhaps your 

werful co-operation in calling attention to the absurdity may assist 
in giving to the public the result of the money expended, in the 
form of newer maps and on which more dependence can be placed. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
ch: for at the rates agreed by the trade. Brokerage is not 
j ed for buying except on Foreign Tin. 
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RaiLs.—The market is very much firmer, and the nearest quotation for 
ordinary sections is £5 15s. per ton in Wales. 

ScoTcu Pig Iron.—A considerable improvement has taken place this 
week in the price of iron, and the market closed firm in Glasgow at 46s. 9d. 
cash, and 47s. one month open for Mixed Nos. Warrants f.o.b. there. 

SpreLTER —Sume sales reported at £18 &s., but cannot be bought now 
under £18 10s. on the spot. 

Corre very firm. 

Leap continues in fair demand. 

Tin very firm for both English and Foreign. 
£116 and Straits £113 per ton. 

Tin PLATEs in good demand at our quotations. 

Sept. 18th, 1862. MoartE AnD Co., 65, Old Broad-street, E.c, 
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Glasgow, 17th September, 1962. 
Our market has again been considerably influenced by speculative pur- 
chases, and a large business was done. The price has advanced from 55s. 6d. 
to 56s. 9d. cash, closing with a firm tendency, The prospects of a speedy 
peace in America is inducing large purchases. 
Exports last week were 9,993 tons, against 9,954 tons in the correspond- 
ing week of last year. 





Snaw, THomsoy, AND Moor, Metal Brokers. 





TUNNEL UNDER THE INDus.—The 32nd Indian Native Infantry are 
engaged ‘in the excavation of a tunnel under the river Indus, asa 
link in the Grand Trunk Road from Calcutta to Peshawur. 

Fuax Corrox.—Excitemert continues to increase in the market 
for the various products to which attention has been turned owing 
to the scarcity of cotton, and flax, hemp, and jute have all ex- 
perienced a further advance. In jute the improvement has recently 
been extraordinary, the present quotation showing a rise of about 
£8 per ton, or more than 25 per cent. upon that current a week back. 
The movement appears to have been greatly accelerated by a state- 
ment that Messrs. Thomson and Co., of Sleafield Works, Dundee, 
have introduced a method for its treatment which will enable it to 
be spun on cotton machinery, and in fact to fulfil in a great degree 
the purposes of that staple. The firm, it is said, have taken out @ 
provisional patent for the treatment of all vegetable fibres, with a 
view to their manufacture into textile fabrics, but their attention has 
been more particularly directed to jute, with the object of meeting 
the present crisis. Samples of the preparation have been lodged by 
them with Messrs. Robinson and Fleming, 21, Austinfriars, for the 
inspection of persons competent to judge of it, and the value of the 
system will, therefore, most probably be soon tested. The rapidity 
with which the preparation can be effected is stated to be very 
great—the entire process requiring only a few hours, and the 
material produced is also such as will be applicable for admixture 
with wool and silk. Meanwhile, however, some experienced persons 
are disposed to doubt if it will not be found too brittle. At the same 
time there are a number of other people putting forth suggestions and 
claims, and a certain kind of Italian grass is spoken of as a desirable 
product. Should jute, however, prove really available to the — 
anticipated by Messrs. Thomson it will be likely to take the —- 
all other articles, owing to the great abundance in which it can be 
obtained. About ten or fifteen years ago it was scarcely known 7 
an article of commerce, but the quantity now annually exporte 
from India is thought to be about 70,000 or 80,000 tons. It — 
principally from the eastern parts of Bengal, and is very ~~ a4 
cultivate. The first purpose to which it was applied on a “eo 
scale was the manufacture of gunny bags, and subsequently it has 
been introduced for the manufacture of carpets, which have been 
used in considerable quantities in America. A year —- a 
quired before a new crop could be supplied, but it could then 
furnished to meet any possible demand. 
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IMPROVEMENT OF THE GODAVERY RIVER. 
Tue Times Calcutta correspondent writes as follows of the opera- 
tions going on for theimprovement of the Godavery river :—So much 
is said and written in England about the river Godavery and the 
engineering works at present going on there, that it is well to know 
the truth. For the first time we are enabled to learn the sober facts 
from an intelligent and disinterested though official eyewitness. 
Colonel Bruce, C.B., Inspector-General of Police in India, having been 
led in the course of his duty to visit Nagpore, the capital of the new 
Central Provinces, determined to return to Calcutta by the Godavery 
to Coconada, on the Madras coast, where he found one of those 
coasting steamers which ply between Calcutta and Madras. He is a 
jombay oflicer, who has spent the best part of his carcer in Bengal, 
and is remarkably free from all prejudice. Some remarks by Mr. 
Kinnaird in the House of Commons’ debate on the Indian budget, 
just received as 1 write, show that the English public, and even 
members of Varliament who study India, confound two very 
different things—the irrigation and canal works at the 
mouth of the Godavery, and the engineering works in its 
channel hundreds of miles from its mouth. The former, 
carried out by Sir Arthur Cotton, have turned hitherto 
desert plains on the coast into smiling gardens, and have trebled the 
population. The result of his enlightened and philanthropic 
measures has been to double the land revenue, and raise the goods 
traflic thirty-fold, the passenger traflic seven-fold, and the exports 
from the district twelve-fold, up to the end of 1860. Of these works 
there is no question ; they are chiefly irrigational; but the point in 
dispute is as to the possibility of making the Godavery a navigable 
river for large boats and small steamers to a point 445 miles from the 
sea, and it is this Captain Haig proposes to do. There is a question 
even more important than this—will cotton come down the Godavery 
to Coconada, the rising port at its mouth, even when the channel has 
been cleared of its difficulties ? Colonel Bruce’s unofficial aud 
private memorandum, submitted, however, to Government, enables 
us to answer. 

The Central Provinces, of which Mr. R. Temple is Chief Com- 
missioner, may be roughly described as the table-land of Central 
India. They are bounded on the south by Hyderabad and the 
Godavery, on the north by Bengal and the North-West Provinces, 
on the west by such native States as Gwalior, and on the east by 
hill tribes, never yet visited, and the Madras districts below the 
Ghauts, known as the Northern Circars. They are thus shut out 
from all intercourse with the sea, and doomed to isolation. Yet 
they are the second greatest cotton field in India, the districts of 
Bombay being the first. How is their produce to find an easy outlet 
and our piece goods to make their way in? ‘There are no roads, 
only mud tracks; nor is there any surplus labour, for was not this 
the scene of Mahratta devastation for years? so that to make roads 
is like metalling them with silver. From the west Bombay is now 
sending in a railway, which, near the frontier, branches off into two, 
the northernmost line skirting the north of the provinces to Jubbul- 
pore, where it is to meet the rail from Calcutta, and the southern- 
most piercing the very centre of the provinces to their capital 
Nagpore. These lines will be complete in three years, by which 
time roads will be made as their feeders, and it must be evident that, 
other things being equal, they will carry off the cotton to Bombay 
which now finds its way on the backs of pack bullocks and in 
country carts. At present two-thirds of it go in that direction, and 
perhaps a third by the road to Mirzapore on the Ganges, where much of 
itis purchased for consumption in the north-west, and the rest finds its 
way to Calcutta for export to China. But in any case, for local, if 
not Imperial — the central provinces must have an outlet to 
the east. Of the two rivers which fall into the Bay of Bengal 
between the Ganges and the Kistna, either may be chosen—the 
Mahanuddy or the Godavery. Formerly there was a good road to the 
Mahanuddy, but its only relics now are the bridges, which still stand 
in dense jungle. This line has been entirely abandoned, but as it 
leads close to Chota Nagpore, and through Sumbulpore, was a high- 
way of commerce in the grand old days of the Orissa Kings, and is 
the natural outlet of the northern districts of the central provinces, 
the day will come when it will be again resorted to. We are thus 
meanwhile shut up to the Godavery on the south-east. 

The two main aflluents of the Godavery are the Wurdah and 
Prenheta. The Wurdah has falls ouly 18 miles below Hingunghat, 
which is the great cotton mart, and at Chuhmunder, a village below 
these falls, is the limit of Captain Haig’s engineering operations. 
This village is 445 miles from the sea. Let us s1il down the river 
with Colonel Bruce. The rains have been falling for three weeks 
for it is the last day of June. The water is 2ft. above its dry- 
weather level. We make a raft with two canoes, which draw only 
12in. of water, and start. But it takes us twenty hours to sail thirty 
miles, and we are dragged by main force over shoals and rapids. 
We come after 90 miles to the first barrier of rock known as Dewala- 
murry, which extends for thirty miles. Last year the little May- 
flower steamer was with difficulty warped over this barrier, but this 
year it would not again run the risk. It is evident that thirty suc- 
vessive miles of rock cannot be removed, so Captain liaig proposes 
to cut a canal round it, as in the American rivers, but meanwhile 
he is content with a tramway. So leaving our raft above 
the barrier, we collect a few coolies with difficulty; and so 
jungly is the spot, and so slight the tramway, that we take twenty 
hours to go round the thirty mile barrier, and arrive at Mogelee 
below it. Here the river is much wider and deeper, and we go on 
board the small steamer Queen. As we sail down for eighty-five 
miles to the head of the second barrier, we pass Siroucha, where 
the Prenheta falls in and the Godavery assumes its fulness. After 
seven and a half hours’ steaming, the navigation being easy, we reach 
Pilmellah, and again take to the tramway, which will be open for 








traflic in two months, and is well made. ‘This second barrier, known | 


as Enchampally, is eighteen miles long. We reach Daodula below 
it, and take to the Shamrock steamer, which in a day brings us, after 
Seventy miles, to the first or Sinteral barrier. The river, with a 
little blasting, is quite navigable, and averages three-quarters of a 
mile in width. At Dumoogoodrum, the head of this first barrier, 
Captain Haig has his head-quarters. his barrier is fifteen 
miles long, and at Budrachellum, at its foot, we take 
to the steamer Arthur Cotton, and in her sail 105 miles 
to Dowlaisharam with its workshops, whence by a canal, 32 miles 
long, we reach Coconada, and the sea. The whole journey from 
Mogelee, under the third barrier, to Dowlaisharam occupied three 
days and two nights. The upward journey against stream will, of 
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as I have said, in carts which carry ten bales, at £4 10s. per load. 
The quantity annually sold at Hingunghat varies from 20,000 
40,000 bales, each of 300 Ib. Now the whole of the cotton is ready for 
export every year before March, and there is a general rush for car- 
riage to get it down to the coast before the rains set in. Now this is 
fatal to the Godavery route as a route for cotton export. Colonel 
Bruce wisely proposes to give up the third barrier and make a road 
from Chandah, on the edge of the southern cotton districts, to 
Mogelee, along which the cotton may be sent in carts. The 
journey would take forty-eight hours, and the whole down to 
the sea only 103, and 12} days up again. But native mer- 
chants as well as European object to the breaking of bulk 
and the transhipment which would be necessary at the 
second barrier. Then the cotton ready in March must be detained 
two and a half months on the banks of the river at Mogelee, till the 
rains cause it to rise sufficiently. ‘The deduction is not drawn by 
Colonel Bruce, but, to my mind, his facts warrant it inexorably 
that the Godavery navigation, for a third of the year, will be 
locally valuable to the Central Provinces, but is of no imperial im- 
portance, and will not have the slightest influence on the export 
of cotton. Colonel Bruce, indeed, sums up: “IT am not so sanguine 
as to imagine that the Godavery will ever monopolise the whole of 
the traffic of the Central Provinces, but it ought certainly to carry 
its fair share; nor do 1 imagine that Captain Haig will be able to 
complete the works I have indicated as pressing ( the first and second 
barriers) within his estimate, but 1 feel sure that if the river can be 
rendered thoroughly navigable for four monthsin the year at any- 
thing near the amount of Captain Haig’s estimate, it will repay 
Government to undertake the works.” Captain Haig’s personal devo- 
tion and earnest perseverance and energy are praised. 


LARGE IRON RAILWAY BRIDGE FOR INDIA. 


Tuer is in course of construction, in Manchester, an iron railway 
and carriage-way bridge combined, of such dimensions and character 
as to render the structure worthy of notice. Messrs. Ormerod, 
Grierson, and Co., of the St. George’s Ironworks, Hulme, in that 
city, have just completed the third of @ series of twelve spans which 
are to constitute an iron lattice bridge over the river Jumna, near 
Delhi. The bridge is for the East Indian Railway Company, and is 
from designs by A. M. Rendel, Esq., C.E., London. It is constructed 
so as to answer the double purpose of a railway and an ordi- 
nary road, the railway being aloug the top, and the roadway be- 
neath it. Each girder is 21tft. long, and this gives a clear span of 
2U5ft. between the piers, of which there will be eleven. The 
twelve spans will therefore form a structure having a total length of 
over half a mile. Confining attention to a single span as repre- 
senting the main features of the entire bridge, it may be described 
as consisting of two principal girders, with two tops and two bottoms, 
formed of gin. plates, each top and bottom being united by diagonal 
lattice-bar:, so as to form one main girder, which is united to a 
similar one transversely by means of strong cross girders. Between 
the upper side of the lower roadway and the under side of the rail- 
way there is a clear height of 16ft., and the total breadth of the 
bridge at its centre is 18ft. It has a slight rise towards the middle, 
being constructed with a camber of din, The four girders which 
thus stretch along the four angles of the bridge and form its support 
(when united by the lattice-bars) resemble in each case a sort of 
continuous trough, the upper pair being inverted. The bottoms of 
these troughs commence with one thickness of jin. plate, but 
increase towards the centre to three thicknesses. The sides of the 
trough are Ift. 9in. deep (and 2ft. 3in. apart), each side being 
composed of two jin. plates, riveted together, and instead of being 
joined to the bottom plates in the usual way, w '/: : ngle iron, they 
are flanged or bent to a curve of 4in. radius, thus forming their 
own attachment. ‘This method of construction has added materially 
to the appearance of the bridge, w.. ut detracting from its 
strength. 

The breadth of the upper section of the girder is 3{t. 5in., while 
the lower increases from 3ft. din. at the ends to 4ft. at the centre. 
The cross girders for supporting the metals of the railway are 
firmly fixed below the upper section of the maiu girders. They are 
4ft. Gin. apart, and there are 46 in cach span. The lattices are 
placed at an angle of 45 deg., and the tension bars are riveted to 
the outside of the top on bottom troughs. At the ends of the 
girders the bars are flat, lin. thick and din. broad, but they are 
substituted by channel iron of a lighter section as they approach 
the centre. ‘The compression bars are formed of two angle irons 
riveted to the inner sides of the trough, and cruss-braced by light 
channel bars. The whole is surmounted by a light and elegant 
hand-rail, formed with wrought iron standard of a curvilinear 
outline, connected together by iron tubes. 

In astructure of such magnitude it was of course requisite to 
provide for the variation from expansion and contraction, and this 
object appears to be effectually secured. The extremity of each 
girder is firmly fixed to a casting, the underside of which is concave, 
and rests so as to move freely upon a corresponding casting, with a 
convex upper surface, made to accurately fit the concavity above. 
This casting has a flat planed under surface, resting upon five iron 
rollers, arranged in a strong wrought iron frame, and has perfect 
freedom of motion over a bed-plate secured to the masonry. By this 
arrangement the span is at liberty to undergo deflection, and yet to 
press with equal weight upon all the rollers. It has only been 
deemed necessary, however, to place the rollers at one end of each 
span. 
he is an unusual feature in this structure that none of the rivet 
holes are punched; multiple drilling-machines, five in number, 
were constructed specially. The largest receives upon its table a 
plate thirteen feet long and four feet broad, and iu the course of 
seven minutes drills four rows of holes, making together 160. The 





| pressure upon the drills is maintained by two hydraulic rams, acting 


upon the underside of the table. We understand that the Messrs. 
Cochrane, of the Woodside Ironworks, Dudley, were the first who 


| applied this ponderous machinery to bridge-building, and to them 


i penn be much longer. Colonel Bruce distinctly recommends that | 
all works at and above the third or highest barrier should be | 


discontinued ; and I think all readers will agree with him. He 
would make Mogelee, not Chumunder, the head of the bavigation, 
Mogelee being 325 miles from the sea.” If the permanent weir and 
canal at the first barrier were first finished, there would be 225 miles 
of uninterrupted navigation. ‘Then the tramway round the second 
= might be completed, and feeding roads made into the cotton 

SUict, 

Andnow we come to two important questions, which Colonel Bruce 
only touches. In the first place, he shows distinctly that the navi- 
gation of the river will be open only four months of the year—the 
Talny season—instead of seven, as as been always asserted. Then 


will the cotton choose the Godavery line instead of the railways to | 


+a Named It seems to me that for purposes of cotton traflic the 
ae onJ will be useless, _Hingunghat is the centre of the cotton 
harkets, and that is 138 miles above Mogelee, where the navigation 
should begin. The cotton tracts extend from Hingunghat to Nag- 
atid the one side and to Chandah and Woon, in the Nizam’s 
onkaat on the other. Oomrowtee is the great mart in the Berars, 
at 1€ railway is now linking that with Nagpore and Bombay. At 
Sec ssnount of commercial intelligence passing between 
peg ee, } ‘agpore, and Hingunghat would alone support a tele- 
es a — C n the arrival of every English steamer in Bombay 
eel ar grea continually run backwards and forwards. he 
aan ‘ue at cotton is the finest, but last year the crop failed, 
pone year the prospects are not above an average. At 
the cotton tinds its way to Bombay and Mirzapore, 





Messrs. Ormerod, Grierson, and Co, were indebted for much 
valuable information while engaged in their construction. The 
holes made in this manuer, besides being more accurate than when 
punched, leave the iron much stronger, and its fibre uninjured. 

The first span has been completely rivetted up in the works, and 
loaded with nearly 450 tons of pig iron. The deflections were 
carefully noted, but the details would not be of general interest, and 
it may be sufficient to state that the result of the test was even more 
favourable than was anticipated. The iron has been supplied by 
the Shelton Bar Iron Company, near Stoke, and was required to 
bear a tensile strain of twenty-one tons to the inch of section. The 
breaking strain is estimated at from 2,500 to 3,000 tons, equall 
distributed, which leaves ample margin beyond any weight to whic 
it will be subjected. The bridge, notwithstanding its great strength, 
has a light and airy appearance. The open lattice work relieves it 
from the dull and heavy aspect inseparable from tubular structures; 
and when a dozen such spans as that now completed stretch across 
the Jumna, we can scarcely think otherwise than that the railway 
company will regard the bridge sent from Manchester as alike 
creditable to their engineer as its designer, and to the firm who were 
entrusted with its construction. 





Graving Docks ON Foreign Stations.—The last mail from 
Victoria, Vancouver's Island, brings accounts of three of her Majesty's 
ships of war, in a few months, having been ordered to San Francisco 
for repairs at the American dock there. Other ships in her 
Majesty's service have had to use the patent slip at Panama. In 
case of war with the United States, or any other power, her 
Majesty's ships would, of course, be prevented using the docks and 
slips atthe places above named; and the cost of constructing a graving 
dock at Vancouver's Island, for which the site is peculiarly favour- 
able, would soon be repaid by the great advantages it would offer 
for the repairs of the Pacific squadron during peace, but most 
certainly in the event of war, 





FUEL IN THE INTERNATIONAL EXHIBITION, 
(From the Times.) 


Aut substances used as fuel are of vegetableorigin. There are 
three distinct varieties of fuel, namely, wood or other vegetable 
matter, peat, and coal. Everyone has seen a peat bog, which is 
obviously the result of the accumulation and natural decay of various 
plants. The bogs of Europe are chiefly formed of certain species of 
mosses, but in India and some other localities peat is derived from 
other kinds of plants. Ifa bog is examined it will be found that 
the degree of decay is proportionate to the depth; thus, at the sur- 
face, the peat may consist of the tangled and only slightly altered 
remains of its component plants; while at the bottom, especially if 
the bog is deep, it may be a black earthy compact mass, presenting 
no sign of vegetable structure. Now, it may be shown that all coal, 
like peat, is the product of the natural decay of vegetable matter. 
It would be easy to select a series of analyses of peat and coal of 
various kinds which would illustrate in the most stnking manner 
the gradual change in composition from wood to anthracite, which 
is the ultimate stage of decay, and consists almost wholly of carbon. 
Vegetable matter may be regarded as virtually composed of water, 
carbon, a small quantity of hydrogen not in combination with oxy- 
gen, aud about 2 per cent. of ashes. Part of this water is only 
present like water in sponge, and may be easily expelled by heat ; but 
the rest exists in combination as an essential part of wood. It 
is not, however, pretended that the oxygen and hydrogen forming 
this latter part are actually combined in the state of water. The 
heat produced by the combustion of wood is derived solely from the 
carbon, and from the hydrogen in excess beyond what is required to 
form water with the oxygen present. All the water supposed 
virtually to exist,even in the driest wood not only does not yield 
heat, but occasions considerable loss of heat, inasmuch as it must be 
evaporated during combustion at the expense of the heat developed 
by the burning of the carbon and the excess of hydrogen above 
mentioned. ‘l'hese remarks apply equally to peat and coal. It has 
been ascertained by experiment that the oxygen in these fuels may 
practically be considered as in combination with hydrogen in the 
state of water, in so far as relates to generation of heat. The ultimate 
products of the perfect combustion of fuel in atmospheric air are 
water and carbonic acid; but, if the combustion is not perfect, 
various secondary products are formed, such as tar, hydro-carbons, 
&c. When wood, peat, or coal is exposed during a sufficient time 
to a red heat in a close vessel, like a retort, combustible gases and 
vapours are driven off, leaving a black residue, which in the case of 
wood and peat is termed charcoal, and in the case of coal is termed 
coke—substances with which every one is familiar. Even in open 
fires charcoal and coke are always formed after short ignition. 
When charcoal or coke is burnt in atmospheric air carbonic acid is 
immediately formed ; but, when this gas passes through a stratum of 
red hot carbon more than a few inches in depth, it takes up a portion 
of carbon and is converted into twice its own volume of a combus- 
tible gas termed carbonic oxide, which burns with a beautiful blue 
flame, producing carbonic acid. Hence, in any furnace or closed 
fire-place having a grate at the bottom, and containing red hot fuel, 
carbonic oxide will always be formed, for there is a continuous cur- 
rent of air upwards through the grate, and, as has been stated above, 
carbonic acid is always the immediate result of the contact of 
atmospheric acid with incandescent carbon. Carbonic oxide gas 
gives out on combustion a very large amount of heat, and is now 
applied with the greatest advantage to many important purposes. 
If, through an imperfect supply of air, much of this gas is allowed 
to escape into the furnace chimney, as is frequently the case, there 
will be a great waste of fuel. We are anxious to fix particular at- 
tention on this gas, as in the sequel we shall have occasion to point 
out very valuable applications of it in metallurgical operations 
connected with iron. We cannot in these columns enter into much 
detail on the subject, however important it may be, but we earnestly 
advise our metallurgists to lose no time instudying what has recently 
been written on the matter. 

The first subject which naturally presents itself for special consider- 
ation is peat. Not much isto be learnt from the display of mere 
lumps of raw peat; yet in the present Exhibition there are several 
illustrations connected with peat of great practical interest. There 
is only one metallurgical process in Great Britain in which, so far as 
we are aware, peat is directly applied as fuel, and in that only 
partially, namely, the smelting of lead in the“ ore hearth.” This 
method is extensively employed in the North, and in the'case of rich 
ores is maintained by some experienced smelters to be superior to 
every other. It is a singular circumstance that in former times it was 
practised successfully in Derbyshire, where it became extinct ; and 
that attempts to reintroduce it into this county have signally failed. 

In the state in which peat is usually obtained after desiccation 
in the air, it is quite unfit for the smelting of iron and various other 
metallurgical operations. It is alight, porous substance, which, in 
comparison with other kinds of fuel, coutains only a small quantity 
of combustible matter in a given volume. Very numerous attempts 
have been made to render it more generally available as a fuel, both 
in this country and on the Continent; and the records of trials which 
have been published on the subject are not a little conflicting. Peat 
has an extensive literature of its own, which is amusing as well as 
instructive. All attempts hitherto made to render peat suitable as a 
fuel for metallurgical purposes have had reference either to its con- 
densation by compression or otherwise, or to its carbonisation. In 
order to effect the compression of peat numerous contrivances have 
been devised, and, as usual, patented ; and at the present time much 
attention is directed to the compression of peat. The peat is reduced 
to pulp in a sort of pug-mill or other suitable machinery, and is 
afterwards drained and moulded into brick-shaped pieces, either with 
or without pressure. The peat thus acquires great solidity anda 
much higher specific gravity. But this treatment is necessarily so 
expensive as to render its adoption im, ossible where coal abounds. 
In some countries, however, such as Sweden and Bavaria, it is 
practised with success. In Bavaria peat bricks are extensively used 
under locomotive boilers ; and in Sweden Ekman has long employed 
es in his gas-welding or re-heating furnaces ; it is fashioned into 

ricks, and subsequently dried by artificial heat at a temperature 
almost sufficient to cause incipient charring. Under No, 21, in the 
Swedish department, will be found specimens of iron manufactured 
in such furnaces, with prepared peat as the fuel, by Baron Hamilton, 
Nericia, at whose works the annual consumption of peat for this pur- 
pose is between 600 and 700 tons. In the Italian department Gre- 
gorini exhibits steel] made in a gas-puddling furnace with peat and 
lignite as fuel, No. 52. Furnaces constructed on this principle, 
whether for the use of peat or other kinds of fuel, are well worthy 
the attention of our ironmasters and cther practical metallurgists 
who are interested in economising fuel. We have a strong belief, 
which has grown with the experience of many years, that these 
furnaces will one day—and that not far distant—play an important 
part in the metallurgy of this country. Without the aid of 
diagrams it is impossible, we fear, to present such a de- 
scription of them as shall be satisfactory to the general 
reader. We will, however, make the attempt; but we must 
assume that he is acquainted with the form and action of a 
common reverberatory furnace, such as may be seen in operation in 
many partsof England. Instead of the usual fire-place there is 
what is called the “gas generator.” This consists of a circular 
chamber of fire-brick several feet deep and two or three feet in 
diameter, closed at the bottom, and having a hopper at the top, 
through which fuel is supplied. This chamber, at a certain height 
from the bottom, is in direct connection with the body of the furnace, 
so that flame may issue as freely from it as from the fire-place of an 
ordinary reverberatory furnace. In the sides of the generator, at a 
certain distance from the top, are a series of three or four small 
round holes on the same level, and at some distance lower down is 
another similar series of round holes. ‘These holes are for the 


passage of the air intended to support combustion in the interior of 
the generator, which is blown in either by a fan or some other con- 
venient blowing machine. Now, when the generator is full of incan 

descent fuel, and air is injected through the lateral holes, carbonic 
oxide gas is copiously produced and passes into the furuace 
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being supposed to be shut. As it escapes from the gene- 
rator it is met with a current of heated air, or, as it is technically 
termed, “hot blast,” which is injected downwards from the roof of 
the furnace at or near its junction with the generator, either in 
several jets or in one continuous sheet. The carbonic oxide while 
still hot is thus burnt, and the heat developed is sufficiently intense 
even to melt wrought iron by the hundred weight. The air which 
supplies the generator is also previously heated ; andin the Swedish 
furnaces the apparatus for heating the blast consists of a series of 
cast iron pipes fixed at the lower part of the stack. Hence only the 
waste heat of the furnace is employed for this purpose. It is usual 
to place a hollow cylinder of iron round the generator, so as to leave 
a closed space between its internal surface and the exterior of the 
generator; and into this space the hot blast is introduced, whence it 
passes through the two rows of holes previously described into the 
interior of the generator. The atmosphere of such a furnace can be 
rendered either reducing or oxidising at will by regulating the amount 
of blast. At the bottom of the generator is a door, by means of which the 
ashes or clinker from the fuel may be withdrawn. These furnaces 
can be so modified as to suit any kind of fuel. We have the con- 
viction that they would be well adapted for the free-burning coal 
slack of South Staffordshire and South Wales, of which enormous 
quantities continue to be wasted, and especially for anthracite. ‘This 
kind of coal gives intense local heat, but this inconvenience might 
easily be remedied by introducing along with the air into the 
yenerator a certain proportion of steam. ‘This steam would be de- 
composed with the formation of carbonie oxide and hydrogen gases 
and some carbonic acid, and a considerable reduction of temperature 
would be the result. But the heat thus removed from the chamber 
would be subsequently restored in the body of the furnace by the 
burning of the combustible gases derived from the decomposition of 
the steam, so that there would be no less of heat, but only a trans- 
ference of it from the generator, where it is not wanted, to 
the furnace where it is applied. We are induced to occupy 
so much space with this subject because we believe it to 
be of great practical importance to this country, and because 
ineffectual attempts have been previously made to attract the 
attention of ironmasters and others to its consideration. ‘The 
fact is our mineral fuel has been so abund unt, and so easily acces- 
sible, that it has been most cruelly wasted. But matters are not 
quite so smooth as they used to be, and necessity is beginning to 
compel attention from our ironmasters to the subject of ecconomising 
fuclin every possible way. ‘The old reverberatory furnace is only a 
clumsy sort of gas furnace; but in those such as we have just 
attempted to describe the fuel is converted into combustible gas, 
Which may be applied under most advantageous conditions. 
would be possible to generate carbonie oxide to any extent at a cheap 
rate, and to lay it on to houses for use as fucl, much in the same way 
as coal gas is now supplied for illumination. Indeed, it is daily so 
applicd in many of our large ironworks, and with the best results. 
‘There would, of course, be many practical difficulties to overcome 
in rendering it subservient to domestic use ; but there is no reason 
toapprebendany insurmountable obstacle. It would be necessary to 
have numerou: -renerators distributed here aud there in the case of 
large towns. — It must be borne in mind that this gas has no offen- 
sive odour like that of coal ancy a smokeless London! The 
smoke of London is chiefly caused by domestic fires. This is not a 
mere ¢himerical notion. Ve believe the thing to be possible, and 
that one day this desirable result may be attained through the agency 
fy s fuel, though we may not live to see this devoutly-to-be 
Wished-for consummation, Lut a patent stops the way. Some 
years ago a monopoly was granted for such an application of 
gaseous fuel to an individual who, we will venture to affirm, has 
never made an experiment on the subject from that day to the 
present, if indeed, at any time before. Suppose any enterprising 
person were to succeed in bringing that scheme to a successful 
issue, and to apply it practically, the patentee, armed with all the 
terrors of the law, might pounce like a vulture on his prey, and 
carry off the spoil. Such is our present patent law, which, it is to be 
hoped, will be purged from its manifold defects during the next 
Session of Parliament. 

Many attempts have been made to substitute peat charcoal for 
wood charcoal in the smelting of iron; and some time ago we were 
informed that an experiment of this kind was about to be again 
tried in Ireland. We examined some of the charcoal, which was 
dense and resisting, and yielded a white residue on incineration. 
The promoters of this undertaking were sanguine of success. We 
sincerely hope they will uot be mistaken, though we must confess 
that under the existing relative conditions of Great Britain and 
Ireland we have strong misgivings as to the result. The machine 
which it was proposed to employ may be seen in operation in the 
Western Annexe, No. 1,562. It is described as Brunton’s in the 
official catalogue; but the attendant assured us that it was the 
invention of a Mr. Buekland, formerly of the Maesteg Ironworks, 
South Wales. It consists of a solid obtuse iron cone, having a 
spiral groove on its exterior, and revolving vertically within a 
hollow cone of iron plate perforated everywhere with small round 
holes just like a colander. ‘The peat is put into the space between the 
solid and hollow cones, and by the revolution of the former is forced 
in worm-like pieces through the holes in the latter. Thus prepared it 
is fashioned into bricks by any convenient machine, of which one is 
shown in juxtaposition. The bricks are artificially dried, and 
portions of them which are exhibited are solid and resisting. eat 
charcoal prepared from them is also shown. A series of these speci- 
mens will be found in the Eastern Annexe, No. 43. Moulded peat 
charcoal and various products obtained from the destructive distil- 
lation of peat are exhibited in the same annexe, No. 240. Some 
years ayo, itmay be remembered, very sanguine views were enter- 
tained and promulgated as to the great industrial advantages which 
were likely to acerue to Ireland by the manufacture of parafline and 
ether products from peat. The present Exhibition is rich in 
examples of this exquisitely beautifai substance, which is delicately 
White, inodorous, and insipid, and which is now extensively employes 
as a substitute for wax in candles. It is obtained from certain varieties 
of coal, such as cannel, by distillation at a low temperature; and, 
though some might be produced by similar treatment of peat, 
yet the quantity would be very minute compared with what would 
be yielded by the above-mentioned yaricties of coal. Attempts were 
actually made on a considerable scale in Ireland to manufacture this 
and other substances from peat ; and the result was, comm reially at 
least, unsuccessful. Any one who wishes to inform himself on this 
subject may consult a small Parliamentary blue book witl the fol- 
lowing title :—* Report on the Nature and Products of the Process 
of the Destructive Distillation of Peat, considered specia.ly with 
reference to its Employment t 
dustyy. Made to the Right Honourable the Chief Commissioner of 
Woods, by the Director of the Museum of Irish Industry. April 3, 
1851.” In this period of erippled trade and cheap money all sorts of 
schemes of “ profitable investment ” may be proposed to the British 
public, and among them, possibly, peat bogs may be presented as 
inexhaustible sources of wealth. These bos : 
sive and deep, and in the present condition of this country, with 
respeet to mineral fuel, are more likely to swallow up treasure than 
to yield it. 

We now pass to the consideration of coal. Every one fancies that 
he knows what coal is, but let any one try to detine it, and he will 
find himself immensely puzzled. In proof of this difficulty we may 
refer to the famous ‘Torbaneliill case, which was tried at Edinburgh 
in 1853. The published report of this trial occupies 246 quarto 
pages, and the point at issue was a definition of coal. A host of 
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as a Branch of Manutacturing In- | 


are often very exten- | 


witnesses was examined, including many of the leading scientitic | 


men of the United Kingdom, and never was testimony more hope- 
lessly conflicting. An agreement as to the exact meaning of the 
term coal was quite out of the question. The Judge took the com- 
mon sense view of the case, and properly gnored the so-called 
scientific evidence altogether. Some men of science, it is to be 
regretted, are too apt to present themselves in courts of justice as 
advocates, and not as impartial witnesses. ‘This ought not to 
be. That which is a duty on the part of a legal professional adyo- 








as there is no other place of egress, the hopper at the top | cate is a disgrace to men of science. We have heard evidence given 


by so-called men of science, sworn to speak the truth to the best of 
their knowledge and belief, which made us blush for their dishonesty. 
It is high time that the true followers of science snould combine to 
put an end to the disreputable practice which at present exists. We 
have discussed this subject with members of the Bar, and even of 
the Bench, and we find that a strong opinion prevails as to the 
necessity of alteration. But what is to be done? Would it be 
desirable that the court should appoint its own scientific witnesses, 
instead of relying upon the too often interested testimony of the wit- 
nesses subpoenaed by principals in an action at law ? There are, no 
doubt, objections to such a course, but we venture to raise the 
question, which is one of great importance, especially in connection 
with patent law amendment. 

Some years ago we were present at the Geological Society of Lon- 
don, when a discussion arose as to the definition of * coal.” Sundry 
bad jokes were made, such as references to “ Burns’ Justice,” “ Coke 
upon Littleton,” &c., when the distinguished professor of Geology at 
Oxford, putan end to the debate by stating—“ Gentlemen, what we 
call coalin Yorkshire is raised from the bowels of the earth, is used 
as fuel, and sells for 5s. a ton.” 

There is one point relating to coal which cannot be too frequently 
or too urgently impressed upon the attention of the public—it is 
the enormous waste of small coal in many of our collieries. When 
coal has the property of “ caking”—ie., of becoming more or less 
pasty when heated, as is the case with Newcastle eoal, which is so 
largely consumed in London—even the finest dust of such coal may 
be couverted into good coke and economised. The particles in this 
pasty state readily cohere, and form a solid resisting mass, Not so, 
however, with the coal of South Staffordshire and the semi-anthracitic 
coal of South Wales. Solid lumps of coke cannot be formed from the 
slack of such coal, except by iutermixture either with caki coal 
or some substance such as coal-tar pitch. Coke has been and is 
manufactured on this principle; and an excellent example is afforded 
by specimens of fine coke in the eastern annexe made from a mix- 
ture of anthracite powder and this pitch. When coal slack is very 
fine it is obvious that it cannot be burnt in an ordinary grate con- 

















| sisting of parallel bars in the same horizontal plane ; but there is a 


kind of grate in which it may be advantageously used. his is the 
“step grate” of the Germans, which is formed of flat bars of iron, 
arranged with the wide side uppermost, one above another, and 
with acertain space between them. An inclined grate is thus con- 
structed, through which not even the finest coal can drop provided 
the bars are allowed sufticiently to overlap, and yet there is ample 
space for the admission of air. We specially call attention to excel- 
lent models of these grates in the Austrian department of the western 
unnexe, No. 616. We have the conviction that they may be intro- 
duced with great advantage in this country, especially with a view 
to the utilisation of fine slack, and that they only require to be known 
to insure their immediate and extensive adoption. Such grates are 
in pretty extensive use in several localities on the Continent, more 
particularly for the consumption of lignite, and it is these grates 
which Siemens employs in his regenerative furnace. In the south 
of France grates on the ordinary principle, but composed of very 
narrow and deep bars much nearer together than usual, are adopted 
with success in the case of small coal impregnated with much iron 
pyrites. These bars are of cast iron jin. thick at the top, and only 
jin. at the bottom, and Sin. deep; they are placed Zin. apart. We 
are informed by a well known engincering firm near Marseilles that 
since this plan came into use the bars of marine boilers in some cases 
where the coal is bad last three times longer than previously, 

We have referred several times to Siemens’ “ regencrative” fur- 
naces, and directed attention to the models of them in the western 
annexe. We will now endeavour to explain the principle of their 
construction. Every one must have been struck with the prodigi- 
ous amount of heat which escapes up the chimney, especially in 
furnaces where smoky tlame may frequently be seen issuing trom 
the top. One great object of Siemens is to save and transfer this 
heat back into the furnace; and this is done iu the following 
manner. We assume that the reader has seen an ordinary glass- 
house furnace, whether for the manufacture of flint, crown, German 
sheet, or plate glass. Now, under or near such a furnace, let there 
be erected four distinct fire-brick chambers, each of which may be 
put in connection with the interior of the furnace and the stack or 
chimney. Let each chamber be filled with fire-bricks, piled much in 
the same manner as bricks in a kiln, so that air may circulate every- 
where freely through the entire mass. We will designate these 
“regenerative chambers.” Instead of directly using solid coal as 
fuel, we will replace the ordinary fireplace by a large gas generating 
furnace, not like that which we have previously described, but con- 
sisting simply of a chamber having a “ step-grate,” such as is repre- 
sented inthe model. The generator may be near, or at any con- 
venient distance from the furnace; and coal of a very inferior 
description may be burnt in it, The conditions must be such that 
carbonic oxide and combustible hydrocarbons may be generated, 
and conveyed through flues into the interior of the farnace. Let 
us now suppose that two of the regenerative chambers have been 
raised to a high temperature. Instead of allowing our gaseous fuel 
to pass directly into the furnace, we will cause it to traverse in- 
termediately one of these heated chambers, whereby its tempe- 
rature will be greatly raised and that of the chamber lowered in a 
corresponding degree; and we will only admit the air intended to 
support combustion through the other heated regenerative chamber, 
so that it also may bestrongly heated. Thus both the gaseous fuel 
and the air for burning it enter the furnace at a high temperature. 
But, while this is going on, the products of combustion must on 
their way to the stack be compelled to traverse the other two cold 
enerative chambers, to the brickwork of which they will in 
reat measure deliver up their heat. When these shall have be- 
come heated the other two chambers will have become cooled: and 
then we will change the direction of the currents, diverting the 
course of the gaseous fuel and the gas intended to support combus- 
tion, and seuding them through the last heated chambers respec- 
tively. And thus the process may be continued, alternating from 
time to time the direction of the currents. It is obvious that by this 
means the waste heat is in a great measure caught by the brickwork 
in the regenerative chambers, and subsequently restored to the fur- 
nace. So much, indeed, is this the case that when the interior of 
the furnace is white-hot the temperature of the products of com- 
bustion escaping from the chimney does uot exceed 500 deg. Fah, 
The temperatare which may be attained in the furnace is enormous 
and may be regulated to a nicety. Mr. Faraday, a few weeks ago, 
gave a lecture on these furnaces at the Royal Institution, and 
described in eloquent terms the impression produced on his 
mind when he saw them recently in operation at Messrs. Chance’s 
glassworks near Birmingham, whither he went purposely to iuspect 
them. One furnace contains twelve pots, each of which holds two 
tons of glass; and yet, on one occasion, so high was the tempera- 
ture that the whole was actually melted down! An attempt is now 
being made at the Earl of Dudley's Ironworks to apply Siemens’ 
system to puddling furnaces. 
Siemens’ principle is precisely that on which a handkerchief is tied 
round the mouth, or a “respirator” applied to it on a frosty day. 
The word “accumulative” would, probably, be more expressive than 
“regenerative.” There is no regeneration, but simply retention and 
accumulation. 

With regard to the important subject of coking, we have not dis- 
covered anything in the present Exhibition requiring particular 
comment. We have not found any new or improved models of 
coke-ovens, though possibly there may be some which have escaped 
our attention. It must not, however, be supposed that absolute per- 
fection has yet been attained in the art of coking. Several very 
fine samples of coke, having a bright silvery lustre and columnar 
structure, are shown in the British department. They must speak 
for themselves, as it would be invidious to specify any in particular. 
The demand for railway coke must, we should think, be considerably 
on the decline if we judge from the large and increasing consump- 
tion of raw coal in railway locomotive engines. We have often 
regarded it as a capital joke that the directors should affix in every 
carriage a severe prohibition against the use of tobacco, while they 





























If we retlect, we shall pereeiv e that | 








themselves, contrary to law, suffocate their passengers with the 
smoke of coal! Is there not a penalty of £1 per day against the 
practice of burning raw coal on our railways? If so, informers 
might reap a plentiful harvest. 

Of “ patent fuel” there are numerous illustrations in the British 
and French departments. A considerable number of patents have 
been granted for the manufacture of this material and for the appa- 
ratus connected therewith. In general, the principal is the agglo- 
meration of fine coal, which is effected by the intermixture of pitchy 
matter. The compound is fashioned into brick-like or cylindrical 
lumps of convenient size under pressure, with or without the appli- 
cation of moderate heat, according to cireumstances. We shall not 
attempt to pronounce any judgment as to the comparative excellence 
of the various kinds of patent fuel exhibited by rival patentees. In 
the Belgian department of the western annexe will be found ela- 
borate and well-executed mechanical drawings of machinery for 
the manufacture of this fuel, which is reported to work successfully. 

Various kinds of safety-lamps are exhibited, but in none do we 
notice any decided improvement over those in actual operation. 
Much ingenuity has been exercised in devising means to prevent 
the collier from getting access tu the flame for the purpose of lighting 
his pipe; for tobacco finds its way into collieries, where many and 
many a time we ourselves have puffed it, at adepth of from 700 to 
1,000 feet below the surface. Except when lamps are used which 
do not give suflicient light for the collier, we are inclined to regard 
the expedients proposed with a view to prevent unlocking of the 
lamp, or to render manifest attempts to unlock it, as useless in these 
days of lucifer matches. Why should a collier be such a fool as to 
render himself liable to a fine for tampering with his safety-lamp when 
he can so easily secrete a few lucifer matches in his pocket? ‘The old 
Davy lamp is still the best wherewith to test the presence of fire-damp 
in a pit; but it is deficientin light. This evil has been remedied by theuse 
of a cylinder of glass round the flame, but thea there is the liability 
to fracture, especially from the spirting of a drop of water upon the 
heated glass. This, however, may be provided against by encircling 
the glass externally with a tin film of mica, the use of which we 
proposed many years ago, and which was adopted by a manufac- 
turer of safety lamps in Birmingham. In order to prove the eflicacy 
of this expedient we made the following experiment:—<A piece of 
window glass was heated very gradually over a gas burner toa 
pretty high temperature; a drop of water was then allowed to fall 
on it, When, as might have been anticipated, it cracked in numerous 
pieces, ‘The experiment was repeated in precisely the same manner, 
with the exception that a thin film of mica was placed upon the . 
heated glass, so that the water fell directly upon it, when not 
a erack was produced. Of the various safety lamps exhibited, 


























that of Jones, No. , has attracted our attention. It is de- 
scribed as the “self-extinguishing detector safety lamp.” When 
the gauze is screwed on the bottom in the usual manner a 


screw-pin is inserted, which, when once home, cannot be unscrewed 
without immediately putting out the lamp. The contrivance seems 
to be simple and effective. ‘The same result is attained by another 
ingenious contrivance, in Waring’s lamp, No. 889. After the gauze 
is screwed on it cannot be unscrewed without first depressing a 
spring in the interior, which can only be done by pulling a wire 
fixed for the purpose. To the upper end of this wire an extin- 
guisher is attached, and the arrangement is such that the extin- 
guisher must cover the wick before the wire can act upon the 
spring above mentioned. So long as the spring is in order it is 


impossible to open the lamp without first putting out the light. In 
Jones's lamp all depends on the screwing home of the pin. 
The ventilation of collieries is a matter of vast moment. The 


circulation of the air is determined either by the direct agency of 
heat, on principles which we must assume are generally understood, 
or by machinery acting by propulsion or exhaustion. An instruc- 
tive model of a ventilating furnace in use at the Hetton Colliery, 
under the direction of one of the greatest practical colliery workers 
of the day, Mr. Nicholas Wood, is shown under No. 413. Nixon 
and Co. exhibit drawings of a mechanical ventilating apparatus, 
No. 251, which, if we understand them correctly, consists essentially 
of two gigantic pistons, working alternately, each in its own chamber. 
Mr. Struvé, the present manager of the great Cwm Avon Works, 
many years ago devised and constructed an exhausting ventilating ap- 
paratus, of which the efficiency and value have been amply established 
by long practice. We have seen this apparatus at work at the colliery 
between Swansea and Llanelly, under the management of Mr. 
Struvé, and it appeared to work most satisfactorily. Recently a 
large apparatus on this principle has been erected at an exteusive 
newly won colliery in North Wales. A furnace at the bottom of a 
shaft is in general a thoroughly efficient and very economical 
method of promoting ventilation ; but there are circumstances in 
which it may become a source of great danger. We all remember 
the terrible calamity at the Lundhill Colliery, where a fire suddenly 
broke out in the pit, arising from the ventilating furnace, and cut off 
a large number of unfortunate victims from access to the shaft. It 
was impossible to reach them, and it was essential to extinguish the 
conflagration. This could only be done by deluging the pit, so 
that if any survived beyond the scene of the fire they would cer- 
tainly be drowned. Even in one of Mr.. Nicholas Wood's collieries— 
and no pits in the world ean be conducted with greater care and with 
a more earnest desire on the part of the proprietors to insure the 
safety of their colliers—an explosion attended with considerable loss 
of life occurred not long ago, which, if we mistake not, would 
not have happened if there had been no yeutilating furnace. But 
these observations must not be taken in disparagement of venti- 
lating furnaces. We have heard a great deal of late about the 
necessity of double shafts and the expediency of abolishing by legal 
enactment single bratticed shafts. ‘Lhe attention of the public to 
this point was excited by the horrible catastrophe at Hartley. But 
something might be said about the state of the underground work- 
ings in certain collieries, Which are as fertile a source of danger as 
any single shaft ean possibly be. A short time ago a fear- 
ful explosion cceurred in Wales, and some fifty or sixty persons 
perished. The “face of work” from which the coal was being 
gotten was far away from the shaft or shafts—we are not sure 
whether there was one or two. One road conveyed the downcast air 
to the men at the “ face of work,” and another brought it back to 
the upeast shaft. But these roads in their course were negligently 
allowed to communicate with each other to such an extent, that cut 
of 20,000 cubie feet of air which went down the pit every minute, 
not more than 3,000 reached the * face of work!” If even a trifling 
accident had occurred, such as the blowing down of a door betwe eu 
these roads, all the men in the distant workings would have been in 
imminent peril of their lives, and would probably have perished. 
We make these statements on the highest authority, namely, that of 
an eye-witness of great experience, Who was specially charged on the 
part of the Crown to investigate the subject. ; F 

One series of illustrations in the British department Is parti- 
cularly deserving of attention, as representing the successful search 
for coal under enormous difliculties. We allude to those of the 
Shireoak Colliery, Worksop, Nottinghamshire, belonging to the 
Duke of Neweastle (No. 248). We will not presume to Inquire as 
to the amount of money expended on this costly undertaking. The 
difficulty was caused by water; and nothing less than consummate 
skill and indefatigable perseverance could have surmounted it. 
And, after all, the seam is less than 4ft. in thickness! The shaft is 
tubbed with cast-iron tubbing, and at the lower part the water 
behind it is under a pressure of 200 Ib, to the square inch. 

There are many models, some on a working scale, of safety- 
cages; but we do not believe that any can be singled outas fulfilling 
all the desired conditions. | Without diagrams it would scarcely be 
possible to discuss this subject in a satisfactory manner. Many of 
the contrivances display great ingenuity, aud reflect credit on the 
inventors. All the safety-cages hitherto in use are liable to catch, 
especially in descending ; and it is only the other day that an acci- 
dent arose from this cause. The pit was blocked up fora consider- 
able time, and it is a mercy that loss of life did not occur rivalling 
that of the Hartley Colliery. Moreover, whatever be the cage, if the 
rope, or especially one of the heavy-linked chains commonly em- 


ployed in South Staffordshire, break high above the cage, it may 
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smash the latter to atoms in its fall down the pit. It must not, 
however, be inferred from the foregoing remarks that we condemn 
safety-cages. We know that lives have been saved by their use ; 
but it should never be forgotten that the rope or the chain is the 
thing to be relied upon; and if the use of safety-cages should induce 
carelessness or neglect in this respect, a colliery would be far better 
without a cage than with it. There are ingenious contrivances for 
preventing over-winding. Under ordinary arrangements the alter- 
native is to have your brains knocked out by beivg drawn over the 
pulley, or to be reduced tc a mass of jelly by tumbling down the 
it. “More than one bad accident from over-winding, attended with 
loss of life, has recently taken place in South Staffordshire. 

Of the various cages exhibited, perhaps, those deserving of spe- 
cial attention are Aytoun’s, No. 6, of which there are two of natural 
size in the open court adjoining the eastern annexe, No. 6—No. 
190—No. 245 in the Belgian department of the western annexe. 
The trapezodial form of the guide rods in this arrangement should 
be particularly noted, as this form contributes much to the effective- 
ness of the clutches. Models of other cages in the British depart- 
ment will be found under the Nos. 400, 136, 20, 182, 67, &c. 

The underground carriage of coal to the shaft is a subject of the 
highest importance in collieries, especially in these days of fierce 
competition. A fraction of a penny per ton is an object Horse 
power in pits is, it is well known, very expensive compared 
with the same kind of power above ground. In many collieries 
engines are now employed with the best results to replace horses. 
Mr. Nicholas Wood has directed much attention to this subject, and 
published his views and the results of his experience concerning it 
in the “ Newcastle Transactions of Mining Engineers.” We would 
particularly direct attention to the model of Wood and Daglish, 
No. 413, in which effective arrangements for underground carriage 
by steam power are represented. In this model, also, may be seen 
in operation the method of ventilating a colliery. 

We have not found anything novel or remarkable in the Exhibi- 
tion in regard to the washing of coal. We are indebted to Bérard, 
a Frenchman, for excellent machinery for this purpose, of which 
drawings were exhibited by himself at the Exhibition in 1851. 
The subject is one of great practical importance, and many 
simple and ingenious contrivances are now in operation in various 
localities. 

The subject of “ boring” is of great importance with reference to 
Artesian wells and the exploration of coal. The French are adepts 
in this art; and in the French department there are two exhibitors 
of the implements employed, which deserve careful study, namely, 
Degousée and Laurent, Paris, No. 54, and Mulot, Son, and Dru, Paris, 
No. 41. Degousée is the author of an admirable work on the subject, 
copiously illustrated with engravings (Guide du Sondeur, Paris, 1847); 
and it was under his direction that the deep-well borings a few years 
ago of the New River Company were conducted. The result was 
abortive, but not in consequence of any shortcoming on the part of 
Degousée. Strata at the bottom were tapped and specimens brought 
up which were not expected to occur in this position, and which 
tu this day are a puzzle to geologists. It is much to be regretted 
that the sinking was not carried to a greater depth, for information 
of great scientific interest, if not of great practical value to London, 
would have been thereby obtained. Perhaps the company may one 
day be disposed to renew their efforts. So skilfully may borings 
new be carried on that solid cylinders of the rocks, perforated at 
exireme depths, may be obtained in the position which they occu- 
pied, and the actual dip of the strata may be ascertained by measur- 
ing the inclination of the planes of bedding with the axis of the 
cylinder. The beautiful model sent by the French Government of 
the Artesian wells boring at Passy, near Paris, is worthy of atten- 
tive study. See No. 1,251. 

We now conclude this great subject of fuel, which some may con- 
sider protracted to an unreasonable length. We would willingly 
have presented it in a more condensed form, if we had found it 
possible to do so. As it is, we feel that we have hardly done justice 
to it. Itis a great subject in every sense. Fuel is power, and where 
would Great Britain be without it? ‘This little island, “set in the 
silver sea,” has an underground treasury in her coal seams far more 
to be preferred than all the gems of Golconda or the nuggets of 
California and Australia combined. These are the conventional 
representatives of wealth, but coal is the power by which 
wealth is created. We are exhausting this power at a pro- 
digious and perpetually accelerating rate; and signs of ex- 
haustion are now conspicuous in many localities where only 
a short time ago plethoric abundance was manifest. Let us take 
care. Through ignorance, deficient skill, and prodigality we have 
sadly wasted this precious gift of a bountiful Providence, and it be- 
hoves us to proceed earnestly in the work of reform. The whole 
nation has an interest in preventing waste of our mineral treasures, 
and, much as Government interference is to be deprecated in com- 
mercial operations, yet, with regard to coal mining, it is a question 
whether the daisser aller system, hitherto adopted, has been in the 
highest degree beneficial to the nation. If space permitted, and this 
Were a fitting opportunity, we could demonstrate that, in many 
cases, this system has operated injuriously to individual as well as 
imperial interests. Statements have been put forth, sometimes 
under high authority, which tend to induce neglect and carelessness 
in the treatment of our mineral fuel. We have been assured that, 
at the present rate of consumption, we have coal enough to last 
1,500 years, and that, consequently, we need not trouble ourselves 
on this score. Let us not be too sure. Under any circumstances it 
is our bounden duty to prevent, as far as in us lies, all unnecessary 
waste. Many a British coalmaster, we should think, must have been 
not a little surprised at witnessing the display of coal in the present 
Exhibition from the continent of Europe as well as from other 
parts of the world, and must have seen with honest pride and satis- 
faction that the precious mineral is possessed by several of our great 
colonies, in which it is to be hoped the glory of the British constitu- 
tion will be perpetuated for many a generation to come. But the 
svteatest coalfield in the world is absolutely unrepresented—we 
allude to that of the United States. The development of this field 
Was proceeding at a rapid rate before the breaking out of the present 
disastrous civil war; but, with the stoppage of immigration, the 
imposition of onerous taxes, and other circumstances, the necessary 
results of this war, it seems probable that the manufacturers of the 
United States who depend upon steam power will be less able than 
heretofore to compete with those of Europe, as living in America 
must become more expensive, and labour dearer. However, not- 
withstanding the recognised inflexibility of the laws of political 
economy, we should do well to exercise caution in prophesying con- 
cerning the future of that vast country, possessing as it does the 
elasticity of youth and mineral treasures of incalculable value. 

We have said that fuel is power. Now, it is a curious reflection 
that all this power exclusively proceeds from the sun. Coal is ac- 
cumulated sun-force. All coal is derived from plants, and plants 
cannot exist without sunlight. The source of their carbon is the 
carbonic acid of the atmosphere, and it is only by the operation of 
solar light that they are enabled to decompose that carbonic acid 
and fix the carbon in their tissues. The carbon of our coal is 
rapidly being converted in the millions of ever-burning fires into 
carbonic acid, and every leaf upon the earth is busy in again de- 
composing that carbonic acid. So admirably is the equilibrium of 
nature sustained! Force is indestructible, and can no more be 
annihilated than matter. Thus heat is converted into an equivalent 
of mechanical force, and mechanical force into an equivalent of 
heat. But there is no destruction. What is known as the correla- 
tion of physical forces is a modern induction, and one of the 
grandest ever arrived at by man. It is a glorious subject, and 
we would specially direct attention to an admirable lecture which 
] rofessor Tyndall delivered upon it a short time ago at the Royal 
Justitution.* Every educated man should consider it his duty, as 
it Is certainly his privilege, to inform himself on such points. All 
force on earth, so far as relates to man and his agency, is drawn from 
: There is an 
heessant influx of force from the sun upon the earth ; but how is 
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_ sun, except that connected with tidal action. 





* Published in its Philosophical Magazine, July, 1862. 








the supply of that force replenished in the sun itself? Combustion 
appears to be active there, and it is computed that “the whole heat 
emitted by the sun in a minute would be competent to boil 12,000 
millions of cubic miles of ice-cold water.” But is there any other 
source of force? Some imagine an everlasting battery of meteorites 
playing on its surface. Shall we ever know the whole truth? 
Science in our days has made prodigious advances. Nevertheless, 
we are only iv the infancy of knowledge. Let us never forget the 
wise admonition of Cicero :— “Quid tam temerarium, tamque 
indignum sapientis gravitate atque constantia quam aut falsum 
sentire, aut quod non satis explorate perceptum sit et cognitum sine 
ulla dubitatione defendere.” 





ELECTRIU FIRE TELEGRAPHS ON THE 
CONTINENT. 

Tue following is a translation of a description of the 
electric fire telegraph at Stutgard :— 

This telegraph was first proposed by, and carried out from the plans 
and under the superintendence of the telegraph-inspector, Geiger. 
In its use it serves a double purpose :—-First, to give timely notice to 
the parties immediately interested of the outbreak of a fire; secondly, 
to enable the Police Board to exercise a control by day and night 
over the fire watchmen stationed on the watch towers. 

The wires have their central point in the City Police Office, and 
extend from thence to the tower of the cathedral (Stiftskirchen- 
thurm) and the Infirmary Church Tower (Spitalkirchenthurm), 
which constitute the first telegraph circle. From thence they extend 
to the Royal Town Administration Office, the Town Hall, Guard- 
room, the dwelling of the Commander of the Fire Brigade, the 
Barracks, and the Chief Guard-house, which constitute the second 
telegraph circle. 

At the City Police Office are placed the electrical battery, the 
alarm, the keys (similar to the manual of a pianoforte), and the 
printing apparatus upon Morse’s principle. In each of the towers 
is an alarm, on which the signals are given from the police office, 
and a key or handle with which to return the signals. ‘The alarm 
is so placed that it can be heard by the watchman (when “ watch- 
man” is mentioned in this description it means, a huyo, those on the 
two towers) in his room as well as when he is on his rounds. The 
handle is so arranged that the watchman can get at it without 
having to make a perfect round. In the Royal Town Administra- 
tion Office is also an alarm and a key or handle; the rest of the 
stations of the second circle, however, have only an alarm, so that 
they can only receive, but not give signals. 

In order to be able to give notice in which part of the town a 
fire has broken out, the town is divided into three “ rayons” or 
circles, the cathedral being the centre, which are called the inner 
circle, the outer circle, and the environs of the town. From the 
centre point of the octagon gallery of the tower eight radii are 
formed, which divide each rayon into eight, whereby the town and its 
environs become divided into twenty-four districts. Lach space 
between two radii has a special number, and a plan of the town divided 
in this manner is kept at each telegraph station. The telegraphing is 
carried out by meaus of pressing down the keys, and the signals are 
known by the number of strokes, and by the space of time between 
each stroke. The printing apparatus registers these by means of 
dotes, strokes {—), and spaces. The signal on the alarm is either 
a simple short blow—so long as one can count 1, 2, 3, quick—or a 
sort of ringing done by striking the key continuously till one 
counts from 1 to 6. A space is the time between taking the finger 
off the key and again striking it. The space is a “short” one 
when 1, 2, 3, are counted, and a “long” one when one counts to 6 
before again striking the key, both being counted quick. ‘lo enable 
the City Police Uffice to give a telegram to the second telegraph 
circle two slides numbered 1 and 2 on the apparatus are put in. 
The printing apparatus can work slow or fast as wished. The slow 
motion is used when controlling the watchmen, the quick motion 
when giving notice of a fire. 

The signals for the announcement of a fire are as follows :—First, 
“The summons,” whereby all the stations which it is intended to 
communicate with have their attention called that a telegram is com- 
ing. ‘lhe summons of the watchmen to the City Police Office con- 
sists of 6 strokes and 5 short spaces. That from the cathedral is once 
rung, and that from the infirmary twice rung with a long space. 
The summons of the City Police Office on all the stations is three 
times rung with two long spaces. Secondly, “ Understood or 
ready.” ‘This is the answer from the station communicated with, 
that all is in readiness to receive the telegram. ‘This signal consists 
of six strokes and five short spaces, both for the watchmen as well as 
for the police office. ‘The answer “ understood” has to be returned 
every time when a telegram to announce a “ fire,” “danger,” or 
“situation of the danger” of “fire” is given. When not given 
the telegram is repeated till this answer is returned. ‘Thirdly, 
“ Danger.” When the watchmen observe an unusual quantity of 
smoke, such as to give him cause to apprehend a fire may break out, 
or notices in the environs of the town an unimportant fire in any of 
the gardens, he gives this signal with 12 strokes and 11 short spaces. 
Fourthly, “Fire.” If, however, he observes actual flame, he then 
immediately gives the tire signal, which consists of 30 to 40 strokes 
given quickly one after the other. FVifthly, “Situation of the 
danger or fire.” After the watchman has given notice of the 
“ danger ” or “ fire” he waits until he can count 18, and then gives 
notice where the “danger” or “fire” is. The numbers 1 to 8 
signify the spaces lying between each two radii, and are given notice 
of by 1, 2, 3, &c., with long spaces. These numbers without any 
addition denote the inner circle. Should, however, one of the outer 
circles have to be denoted he must count 18 after the number has 
been given, and then give 2 strokes, with a long space, for the outer 
circle, and 3 strokes, with 2 long spaces, for the environs. If the 
watchmen give notice of “danger,” the city police give notice of 
this to the second telegraph circle, that all may hold themselves in 
liness in case of emergency, and the police immediately inves- 
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tigate whether ground for danger really exists or not. In the 
aflirmative case the watchmen get notice to give the “ fire” alarm 


(see No. 4), which is immediately done. ‘The city police give also 
the same alarm to the second circle. Lf, however, it is found un- 
necessary to give the “fire” signal, then the watchmen and the 
second circle receive the sigual “no danger,” which consists of 
3 strokes and 2 short spaces. That the second circle may under- 
stand this more certain the city police repeat the signal after a longer 
space of time. The signals for controlling the watchmen are— 
Firstly, “The summons,” which the police office as before tele- 
graph to the two towers, with 3 strokes and 2 long spaces, which 
takes place at the time when the night duty begins. The 
night duty is in the months of December and January from six 
o'clock in the evening till seven o'clock in the morning; from 
February till April, and September till October, eight o’clock to six 
o'clock ; and from May till August, nine o'clock to five o'clock. 
Secondly, “ Night duty begun” is the answer the watchmen give to 
this signal. ‘lhe watchmen at the cathedral answer with a single 
stroke, that at the infirmary with'2 strokes and 1 long space. Each 
watchman has to repeat this signal every half hour—the one at the 
cathedral at the half and full hours, and the other at the infirmary 
at the quarters and three-quarters. Ly daytime these signals are 
repeated only every hour, viz., from the cathedral at the full hours, 
and from the infirmary at the half hours. ‘Thirdly, After the police 
office have signalised the watchmen, they also sigualise the second 
circle at the commencement of the night duty, with 3 strokes and 
2 long spaces, to see that the whole apparatus is in proper working 
order, and are answered from the Royal Town Administration 
Office with “telegraph in order” by a single stroke. This call 
No. 3 is also heard at all the other stations of the second circle, but 
has for them no meaning, and they take no notice of it. Fourthly, 
The printing apparatus is principally to control the watchmen, 
and is so constructed that each time the watchmen press on 
the finger or handle in the towers a short stroke (—) is indented 
on a strip of paper in the apparatus, which strip of paper can 





be made to travel quicker or slower through the instrument, or 
stopped altogether as wished. For controlling, with slow motion, 
the paper travels at the rate of 4in. in an hour, and so long as the 
watchmen give their signals regularly, the strokes follow each other 
at equal distances; should one of the watchmen, however, omit 
giving the sigual, the strokes in this instance will be double as far 
apart as the rest; thus the watchmen are controlled without the 
presence of a third party. 

At each station hangs a table with all the signals hitherto given, 
so that any of the parties interested can at any time see what 
signals to give or what they signify. 

Should a fire break out at night, at which time the fire brigade 
are on duty at the police office, they immediately start off to the 
scene of the fire, with the fire escape wagon; should the signal 
“ Danger” be given they get themselves in readiness and wait for 
further instructions from the police, after the latter have investigated 
whether fire is present or not. 

Thus, by the aid of this institution, it is now made possible, as 
soon as danger of fire is apprehended, to give notice of the same in 
the shortest possible time to the authorities and all parties interested 
and at the same time to avoid all unnecessary alarm where no actual 
danger exists. 





The following is a description of electro-magnetic tele- 
graph in connection with the fire establishment in Berlin :— 


The electro-magnetic telegraph (Morse’s system) which was first 
laid down in 1851, embraces the whole of the thirty-six police districts 
of the city, most of the dwellings of the police lieutenants in which fire 
watch is kept, as well as the five outlaying fire stations; and, fur- 
ther, the dwellings of the state ministers and the General Post 
Office. This last connects it wit the state telegraph, the head fire 
station, and, as the central point, the Royal Police Office. 

The cost of this arrangement, which was carried out under 
contract by Messrs. Siemens and Halske, was rather under £5,000, 
and the yearly expenses of keeping it in order are about £750. 

The staff of officers consist of an engineer, two chief and two 
sub-telegraphists. The duties at the sub-stations are fulfilled by 
the firemen on duty. 

In the middle of the city, at the royal Police Office, is the 
central station, from whence five electrical circuits are carried, em- 
bracing the stations of the inspectors of the fire brigade; also, a 








- 
circuit to connect the different ministerial dwellings and the general 


post, and one line direct to the head fire station. For the before- 
mentioned five outlaying stations, branch lines are taken from the 
nearest police station, which lines end in the watch room where 
an alarm apparatus is erected to give notice to the men on duty. 

The wires are laid underground, 2}ft. deep, aud are of copper 
covered with gutta percha in lead pipes, and cost about £120 a 
German mile (about 4¢ English miles). In the streets, where 
different wires meet, they are covered with earthenware covers, and 
in the neighbourhood of sewers or gas pipes they are laid in iron 
pipes to protect them from injury. Where the wires have to pass 
over the river Spree, they are laid under the pavement of the massive 
bridges, but where drawbridges occur they are laid under the bed 
of the river in flexible pipes. 

The apparatuses are of Messrs. Siemens and Halske’s (then) newest 
construction, with self-acting dial, and which, by thirty revolutions, 
communicates sixty to seventy words in the minute. 

The batteries at the sub-stations consist each of twelve Daniell’s 
cells; that at the chief station, of eighteen Daniell’s cells, with 
poreelain cylinders, din. in diameter, Lit. high, and the copper and 
zine elements in proportion, against which those at the sub-stations 
do not exceed the size of a beer glass. ‘The whole of the a 
in the circuits are simultaneously fed by the battery in the central 
station. Attendance is constantly given at all the stations, and each 
despatch is accurately entered in a journal. All despatches, without 
any exception, must go through the central station, and through it 
alone are the connections of the stations with each other. 

From the central station the despatches can be given cither toa 
particular station alone, or they can be communicated to the whole 
of the stations simultaneously, and are distinguished by the name of 
station despatch, or circular despatch, accordingly. In the latter 
case (circular despatch) the circuit alone is used, which goes from 
the central station through all the stations; but, in the other case 
(station despatch), the circuit is made with the wire that goes to the 
particular station, the earth being the return. In this instance the 
connection to the further laying stations is, for the time, isolated, 
but these isolated stations can, in case of necessity, communicate 
any important despatch, in the meantime, to the central station by 
the remaining part of the circuit, using the earth as the return and 
they are enabled to set an alarm apparatus at the central station in 
action. 

The completion of the circuits, the forwarding and communicating 
the despatches, as well as the isolating, is done by simple mechani- 
cal manipulation, for which special written instructions are given. 

As an example of the mode of using the telegraph the following 
instance is given:—A fire breaks out, and notice is given at 
the nearest station, which is a police-station, and whether the same 
is given by a private person or ove of the brigade, it is immediately 
telegraphed to the central station. The despatch is sent in the 
shortest possible form, for which rules are laid down; it contains 
the name of the street, number of the house, and size of the fire— 
this last simply by the letters—G (gross), M (mittel), or K | tre 
which denote large, middle, or small, as according to this is known 
whether few or many of the brigade must be called out. From the 
central station notice is then first given direct to the head fire station, 
and then after, per circular, to all the sub-stations, and the whole is 
accomplished in about eight minutes. 

The arrangements at the fire stations are such that in the course 
of three minutes everything is in readiness to start off, so that from 
the moment that the notice is given to the central station, in five 
iniuutes at the head station, and in eleven minutes at the sub-stations, 
everything is in readiness to start to the scene of the fire. 

The batteries are cleaned daily by the firemen on duty; repairs 
required to be done have to be reported to the central station, and 
are ordered to be carried out by the competent officers. 

The wires here referred to were the first in which copper covered 
with gutta-percha in lead pipes were used, and up to the present 
time, to jadge from the little repair they require, give the best wished 
for results of their stability. 





Tne Present Price or Corrox.x—A memorandum by a “ Man- 
chester Man” gives a notion of the cotton trade in the American 
war of 1812 as compared with that of 1862. In September, 1812, 
the price of cotton at Liverpool ranged from 1s, 4d. to 2s. 2d. per 
Ib. ; in September, 1822, from 10}d, to 1s, 1d.; in 1832, from 8d. to 
Yd.; in 1842, from 7d. to 9d.; in 1852, from 53d. to 8d. per 1b. ; and 
in September, 1862, from 2s. 2d. to 2s. 6d. per Ib! 

FousiGN anb CoLonta Jorrines.—Messrs. Waring Brothers and 
Ilunt have obtained the contract for the Jubbulpore line of the East 
lndian Railway. ‘The line is 220 miles long, and it links together 
the two great systems of the Kast Indian Railway and the Great In- 
dian Peninsula. The contract is to be completed in four years.— 
The Governor-General in council has had under consideration the 
necessity of maintaining the restriction now placed on railway com- 
panies in India in respect of the conveyance of —— telegraphic 
messages on their lines, except where there may be no Government 
telegraph, and has determined on the withdrawal of the restriction, 
the railway companies being left free to receive and forward private 
messages, irrespective of the existence of Government telegraph lines. 
The several railway companies will, of course, continue to be boun 
by all other conditions of the respective licenses by which they are 
permitted to establish lines of electric telegraph.—Hamburg and 
Altona will be shortly provided with street railways. The idea 
proceeds from one Herr Miller, a civil engineer, who has also 
designed a whole network of street railways for Berlin and Vienna, 
and there seems to be some prospect of the adoption of his proposals 
in the latter city, at least. 
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DIFFERENTIAL PULLEY BLOCKS. 

Tue following letter signed “Artizan” has appeared in the 
Mechanics’ Magazine.—“ For your own satisfaction as to the truth of 
my previous uote, I beg to inclose you a copy of the passage in 
Carpenter's ‘Mechanical Philosophy,’ which I referred to. 

“An extremely simple and ingenious application to the pulley of 
the principle which has been peauiliendl eniier the head of the 
Chinese wheel and axle, has been devised by Mr. Moore, of Bristol. 
Its beauty consists in permitting an increase of power to any extent 
by the employment of only two pulleys. Its construction will be 
readily understood from the accompanying diagram. A is a fixed 
pulley with two grooves, of which one is a little larger than the 
other. An endless cord passes over the larger groove from F to E, 
then beneath a movable pulley B; after which it returns over the 
smaller groove from D to G, and hangs down, so as to become con- 
tinuous with the first line. Now, if a power be applied at P, so as 
to draw down the line 1, the line 2 will be raised to the same 
amount, and the circumference of the pulley A will move through 
the same space. Supposing that the line 3 were fixed at its extre- 
mity, the pulley B would be raised by half the amount to which the 
line 2 is shortened. Lut the revolution of the pulley A, whilst it 
draws up the line 2 over one groove, lets down the line 3 from the 
other. If the 2 grooves were of the same size, therefore, the pulley 
B would not be raised, since the line 3 would descend as eel as 2 
ascends. Dut, in consequence of the different size of the grooves, 
the line 3 does not descend as fast as 2 asceuds; and the rise of the 
pulley B will, therefore, be equal to half the difference in the 
amount. Dut if the larger groove have a circumference of eighteen 
inches, and the smaller of fifteen inches, the line 2 will be drawn 
up by one revolution of the pulley A through eighteen inches,whilst 
the line 5 will descend through fifteen. The movable pulley B, 
with the weight attached to it, will consequently be made to ascend 
— 1} inches whilst ? descends eighteen, and the power gained 
will be 12. 

“The reason of this gain of power is at once seen, by considering 
that the action of the weight upon the string 3 tends to turn round 
the pulley in the direction of the arrow nearly as much as the action 

. of the string 2 tends to turn it in a contrary direc- 
tion; and that a small force applied to P will, there- 
fore, overcome the difference. If, as in the present 
instance, the distance from C to D be 15, and from 
C to E 18, a weight bearing on the string 3 would 
cause the pulley A to move in the direction of the 
arrow with a power of 15, while the same pressure 
on the line 2 would make it turn in the contrary 
direction with a power of 18, The difference be- 
tween the two strains, therefore, will be the real 
amount of resistance to be overcome by a power 
applied to the circumference of the larger groove 
of the pulley A, and this will be one-sixth of the 
strain upon either of the strings. But this strain is 
only half the total weight suspended to LB, and the 
power of the combination will hence be 12. It 
may be increased to any amount by diminishing the 
difference between the two grooves. Thus, if the 
larger one have a diameter of 100 parts, and the 
smaller one of 99, the resistance to the motion of the 
upper pulley will only be 100th part of the weight 
bearing on each string, or 200th of the whole weight 
suspended to I, As the cord has no fixed ex- 
tremity, and as the action of the pulleys would be 
altogether destroyed if it had the power of sliding 
over them, it is necessary to take some means of preventing this. 
‘The simplest is the employment of a chain, instead of a cord, the 
links of which are laid hold of | y pins projecting from the surface 
of the wheels. ‘The author may express his surprise that this in- 
genious invention has not come into more general use, since it 
enables any amount of power to be obtained without any corre- 
sponding enlargement of the apparatus, or increase of friction.” 

“ T now find that Mr. Weston has patented this invention of twenty 
years since—another instance of wasted money from imperfect in- 
vestigation.” 
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ALLEN AND STEWART’S STEAM ENGINES. 


Accorpine to these improvements, by Mr. E. E, Allen, of No. 5, 
Parliament-street, Westminster, and Mr. Stewart, of Blackwall, 
they construct the cylinders of steam engines with an annular 
partition A, Fig. 1, at or about the centre of its length, so as to 
form in reality two cylinders B, C, and which may be cast separately 
and bolted together, if preferred, their axes lying in the same line. 
In each of these cylinders or portions of the same cylinder, two 
pistons D, E, work, packed in the ordinary way, the said pistons 
being united together by means of a trunk or cylinder F, so as to 
work simultaneously. This trunk or cylinder connecting the 
two pistons D and E is turned on the outside, and works through 
the annular partition in the main cylinder before spoken of, 
such annular partition being packed with metallic or wooden rings 
in the same manner as the inner circumference of an annular piston 
would be. ‘The patentees also bore out the trunk uniting the two 
pistons, so that it may serve the purpose of a cylinder, fitting to it 
a piston G, packed in the ordinary way, or with wood, but which 
piston is not movable, but fixed in its place by means of one or 
more rods H passing through the large pistons D, E, to the 
covers of the main cylinder, to which they may be attached by 
nuts. ‘The motion of the large pistons may be communicated to 
the crank shaft by one or more piston rods I, I, passing through 
one of the covers of the main cylinder and through ordinary 
stufling boxes. The rod or rods holding the fixed piston in 
place where it or they pass through one or both of the main 
pistons work in elastic, metallic, or wooden rings, or other steam- 
tight packing. ‘The trunk or cylinder uniting the two main pistons 
may be cast double or cellular, Fig. 2, or otherwise have small open- 
ings or passages traversing its thickness from end to eud for the 
passage of the steam, a set of such passages terminating at one end 
In openings made through each a the main pistons respectively, 
and at the other end opening out into the interior of the trunk at 
the two ends respectively, forming ordinary steam ports, as seen at 
J, J, When two or more piston rods are used for giving 
motion tothe crank shaftthe same number of these small passagesmay 
be conveniently occupied by prolongations of the said piston rods, 
as shown at K, K, Figs. Land 2, which in this case may serve to 
secure one of the large pistons to the trunk, the other being con- 
veniently cast with it. When one piston rod only is used, as in 
ordinary oscillating or direct acting engines, the piston inside 
the trunk is held by a rod attached to one of the covers 
of the cylinder only, viz., the one opposite to that through which 
the piston rod passes from the main piston to the connecting rod. 
Vig. 1 shows the arrangement suited to a horizontal engine for 
driving the screw propeller, but cylinders as described may be 
placed vertically, or inclined, or be made to oscillate, as required. 
In arranging engines worked with side levers guides are placed on 
the upper part of the cylinders, the cross head on top of piston rod 
being bent down so as to form a bow for attachment to guide blocks 
and side rods. 

The mode of working the engine is as follows :—Steam from the 
boilers is admitted into the annular space surrounding the trunk 
alternately on each side of the central or annular partition in the 
main cylinder, It is here cut off at any convenient portion of the 
stroke by means of the slide valve or an ordinary expansion valve, 
according to the pressure of the steam, and afterwards by the 
motion of the main pistons, and trunk (which form in effect one 
piece), expanding and occupying the entire annular space between 
the exterior of the re and the interior of the main cy- 
linder, A communication is then opened to the opposite side 
of the large piston, on which the steam has been exerting its 
influence, which also brings it in communication with the 


Fig. 2. 





ALLEN AND STEWART’S STEAM ENGINES. 


FIC.1I. 











ee 


| a ith 
Al i li a 


| | i iil Me i 


i 
I HH i i AAT 





openings or passages formed in the metal or thickness of the 
trunk, and by which it passes into the said trunk, pressing 
against the fixed piston before described, and so forcing the 
second large piston in the same direction (and with a force pro- 
portionate to the area of the trunk) as it does the first piston, 


or that upon the whole area of which it is exerting its influence. | 


At the same time a vacuum is maintained at the opposite ends 
of the main cylinder and trunk respectively to those which are being 
filled with steam. Ly this arrangement there is utilised the 
entire capacity of the main cylinder, the expansion of the steam, 
beyond that given in the annular space itself, being in proportion 
to the whole capacity of the cylinder minus the annular space, when 
compared with the annular space itself. The valves used for trans- 
mitting the steam from the boiler to the annular spaces, and from 
these to their respective ends of the cylinder, may be of the 
ordinary kind, except that the exhaust port is placed at one side 
instead of between the two steam ports, or the exhaust port may be 
placed in the centre of the cylinder or between the several steam 
ports. Both valves may be cast together or united and worked by 
a single rod, or may be worked separately, either on the same or 
— or nearly opposite sides of the cylinder, as preferred. 
nstead of piston rods, these engines may be fitted with trunks for 
attaching the connecting rods to in the usual manner, such trunks 
being attached to one of the main pistons, and passing through 
stuffing boxes in one of the corners of the cylinder. ‘The con- 
necting rod trunk may be the same or of less diameter than the 
trunk connecting the two pistons, and may in some cases form a 
single trunk. In this case the trunk connecting the pistons is not 
necessarily used as a cylinder, but steam may be admitted to it so as 
to prevent condensation at its ends and outside it, which steam may 
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of the ship or vessel consist of a series of acute angles formed by 
rivetting plates to each other and to angle iron, and which are to be 
arranged at any desired distance apart, the outer plating or skin 
forming the base line of such angular ribs or frames. Fig. 2 
shows another horizontal section of a portion of the side of a 
ship or vessel, also plated over with armour plating, in which figure the 
upright ribs or frames are rectangular ; the sectional angular form of 


| the ribs or upright frames may be varied ; 4', 6*, are the upright ribs 


or frames, which are each constructed of sheets of metal rivetted to 
each other, and, where necessary, to angle irons, or, if preferred, the 
sheets may be bent at their edges so as to form flanges in place of 
angle iron at the angles where the sheets are rivetted to each other, 
or to the plating of which the skiu of the ship or vessel is composed. 
In Figs. 1 and 2, angle iron is used at the angles, where the plates 
are rivetted to each other, while in Figs. 3 and 4, which are similar 
sections to those shown in Figs. 1 and 2, the sheets of which the 
ribs or upright frames are constructed are formed with bent edges 
to produce flanges suitable for fixing the parts of the ribs or upright 
frames together by rivetting. The plates which are to form the 
armour plating of a ship or vessel are each turned up at their ends 
so as to form internal flanges, and, where the ribs or upright frames 
are formed to an acute angle in section, the metal of the interior 
flanges of the armour plates are bevelled, so that when the flanges 





lat the ends of two contiguous armour plates come together 
| within a rib or upright frame they will fill the interior of 


be admitted by one or two tubes passing through one of the pistons | 


or both of them, care being taken that such tubes are arranged so as 
to allow the condensed water to pass readily out. 


In some cases the arrangement may be modified by admitting | 


steam from the boiler to the inside of the trunk, allowing it to ex- 
pand in the annular space. In this case the rods retaining the fixed 
»iston in place are made hollow, so as to form steam passages open- 


ing out into the trunk, such rods passing through the main piston or | 


pistons and being packed in the ordinary way. 

In the arrangements described, it is not essential, although in 
such cases preferable, that the two ends of the main cylinder 
should be of the same diameter. In the case of vertical and 


inclined cylinders a difference can be in the areas so to allow | 


of a difference in the working pressure of the steam equi- 


valent to the weight of the large pistons, trunk, and piston rods, | 


or part of them. ‘The packing of the trunks and piston rods are 
sometimes made of perforated bands of tin, or white or other metal, 
lapped round the same with ordinary hemp packing at the back. 
The valves may be worked with small trunks instead of the ordinary 
guides, and if the two ends of the cylinder are not of the same 
diameter, the valves may be placed as close to the cylindrical part 
at each end as possible, so as to shorten the steam passages connect- 
ing such valves externally, in order to work them. Instead of 
attaching the second main 
a series of small bolts may be used, passing through the metal of the 
trunk, or having nutsinserted there. In this case the piston rods 
are attached to one of the main pistons only. 





SAMUELSON’S IMPROVEMENTS IN BUILDING 
SHIPS AND VESSELS. 

Tuts invention, by Alexander Samuelson, of 28, Cornhill, City, 
has for its object improvements in building ships and vessels, and is 
particularly applicable for building ships and vessels which are to 
have armour plates applied to their sides, although ships and vessels 
which are not required to have armour plates fixed to them may 
also advantageously be constructed according to the inventiop. In 
constructing the framing for the body of a ship or vessel it 
is to be arranged so as to form vertical ridges, and these 
ridges are produced by rivetting pee to suitable angle irons and 
to each other, and the horizontal section of these vertical ridges 
may be varied in form. ‘The rivetting of the plates to each other 
and to the angle irons employed is to be in such manner as to render 
the parts water-tight, so that not only is a framing produced con- 
sisting of upright ribs of angle irons, but the plating (which con- 
stitutes part of a frame or body) acts as an internal water-tight 
skin. To the inner ridges longitudinal stringers or framings are 
fixed by rivetting, or otherwise, and where desired internal plating 
or ceiling may be also applied. When the side of a ship or vessel 
is to be coated with armour plates the armour plating is applied over 
the outer ridges ia the following manner:—The two ends of 
each armour plate are, as has been before proposed, turned 
up at right angles, so as to form flanges thereto. The top 
and bottom edges of each armour plate are formed square with 
the inner and outer surfaces. ‘The flanges at the ends of 
each armour plate are made tapering or wedge-shaped on their inner 
sides, so that when the two ends of two contiguous armour plates come 
together they form a solid angular mass corresponding in dimen- 
sions with the angular recess between two angular ridges of the 
frame or body of the ship or vessel, and these two flanges are bolted 
or fastened to each other and to the plates between which they come, 
while the ridges of the framing which are intermediate of the 
flanges of the armour plates come against and support the back 
surfaces of the armour plates. ‘he upper and lower edges of the 
armour plates of each strake form butt joints with the lower and 
upper edges of the strakes of armour plates above and below them; 
thus the armour plating forms, so to speak, an outer skin. Where 





the above-described system of inner plating and framing is em- 
ployed without armour plating, then a suitable skin is affixed, con- 
sisting of plates rivetted to each other, and also to the angle irons 
at the angles of the outer ridges. 

Fig. 1 shows a horizontal section of a portion of a ship's or vessel’s 
side coated with armour plating, wherein the upright ribs or frames 


iston to the trunk, as shown in Fig. 1, | 





such rib or upright frame, and the plates of such rid as 
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well as the flanges of the armour plates may then be {securely 
fixed by through bolts, which it is preferred should be screw bolts 
with nuts. By these means the armour plates will contribute great 
additional strength to the construction of the body ofa ship, in con- 
sequence of the flanges at the ends of the armour plates entering the 
hollow ribs or upright framings of the ship or vessel, and by reason 
of their being fastened thereto and to each other, while the use of 
bolts through the armour plates is rendered unnecessary. It is not 
new to use armour plates formed with internal flanges for coating 
ships and vessels, but the peculiarity of the invention consists In 
placing the internal flanges of armour plates within hollow angular 
ribs or upright frames, and in fixing the same therein by through 
bolts. The outer skin of such vessels may be made by platiz 
according to any of the systems of plating heretofore practised, 
but it is preferred that the edges of the sheets of the outer plating or 
skin should not lap where they are rivetted together, but that their 
edges should butt together and be rivetted to butt pieces, as 1s well 
understood; this, however, is not essential. In Figs. land2, a, a, isthe 
plating; forming the outer skin of the vessel; this skin or outer 
plating is shown to intervene between the back of the armour 
plating and the angular ribs or frames; this, however, isnot essential, 
as the ribs or upright frames may, when desired, come directly 
against the back of the armour plating, in which case the skin or 
outer plating would be used between the ribs or upright frames, Or 
where the ribs or upright frames are triangular in their horizontal 
section, they may come close together, forming a uniform zig-zag 
framing constructed of plates and angle iron rivetted together; 
b, b, ave the angular hollow ribs or upright frames which are produced 
by rivetting plates to eich other, and to angle iron ¢, ¢, and d, d, 
where desired. In Figs. 3 and 4 the angle iron d, d, are dispensed 
with, and the plates of which the ribs or upright frames are com> 
posed are bent at their edges to form flanges where necessary. 
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NODGKINSON’S AND GREENHALGH’S COMBING MACHINES. 
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Tums invention, by John Hodgkinson and Daniel Greenhalgh, of 
Rolton, relates to certain improvements in the combing machine, 
and consists, first, iu the employment of one or more stationary 
knives in conjunction with a brush for pressing the fibrous materials 
into the comb; and, secondly, in the employment of an endless 
travelling apron for the purpose of removing the waste from the 
comb, The apron is composed of wire or bristles set in canvas or 
other suitable material, or upon metal lags, hinged together and 
Working over the ordinary chain wheels, and is kept clean by a 
revolving or oscillating stripper. 
Fig. lisa plan,and Vig. 2 an elevation of part of a combing machine 


having the improvements attached ; Figs. 3,4, and 5, are detached | 


views of the endless travelling apron and stripper drawn to an 
enlarged scale ; and Fig. 6 a view of a modification of the endless 
apron, 

In Figs, 1 and 2 the stationary knives are shown ata; they are 
held to the supports b by the screws c and nuts d, by which they 
are also adjusted to the proper depth between the teeth of the combs. 
The brushes which work in conjunction with the knives are shown 
at e, and by their combined action the cotton or other material is 
efliciently pressed into the comb, and thereby it is better combed 
than by the brush or knife used separately ; tlhe sliver is also much 
more level. In Figs. 1, 2, 3,4 and 8, the endless travelling apron for 
removing the waste from the comb is shown at,/; it is carried by the 
drums g,h, one of which has revolving motionimparted to it by gearing 
from ove of the upright shafts or circle. In this arrangement the 
travelling apron is cleaned by the stripper i, to the shaft of which is 
fixed the star wheel &, Fig 4, acted upon by the pin wheel / for the 
purpose of giving the stripper intermittent revolving motion. Over 
the teeth or pins of the stripper there are bars of metal m held upon 
rods n fixed to the boss of the stripper, and having heads to prevent 
the bars from falling off. As the stripper revolves and the heads of 
the rods approach their lowest position, the bars descend and take 
off the waste from the teeth or pins of the stripper, and thereby 
enable them efficiently to clean the travelling apron. The travelling 
apron may be formed of wire or bristles set on metal lags hinged 
together 8o as to form a chain, as shown at 0, Fig. 6, the lags being 
carried by the ordinary chain wheels. Or if desired the waste may 

taken from the comb by means of a circular brush in connection 
with the intermittent revolving stripper i worked from either of the 
Circles. This invention is understood to effect a considerable im- 
provement in the combing process. 
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THE PROPOSED SUBSTITUTE FOR COTTON, 

On Saturday afternoon the following official report was published 
from the committee of inquiry respecting the proposed substitute for 
cotton :— 

“A meeting was held in the rooms of the Chamber of Commerce, 
Manchester, on Saturday, September 20, at the request of Mr. Har- 
ben, the discoverer of a new fibre. Mr. Il. Ashworth, president of 
the Chamber, in the chair. The following gentlemen were present: 
Messrs. T. Bazley, M.P., R. R. Jackson, J. Leese, H. Mason, J. Bur- 
ton, juv., H. J. Leppoc, H. Nicholls, 8. Hollins, and M. Ross. 

“Mr. Harben, on being introduced, siated that he was not an 
inventor, but a discoverer. He then, first, showed fibres on paper— 
a few threads only; second, small specimens in the grey state, as 
picked by hand, with a small specimen died ; third, dried specimens 
of the plant, exhibiting the natural and fibrous state. The dis- 
coverer stated in confidence the name of the plant which furnished 
the fibres exhibited, and then exhibited specimens of the plant in its 
natural state. Mr. Harben suggested that the unemployed should 
at once be occupied in collecting the material. He stated in reply 
to an inquiry, that he had not gone into particular calculations of 
expense; nor had he made any experiments as to the mode of ren- 
dering the fibre available for cotton-spinning machinery, bis wish 
being that, on recemmendation of the committee, chemists, 
spinners, and others may further investigate the properties, with a 
view to public good. 

“ Mr. Harben then retired, when, after deliberation, the following 
resolution was adopted :— 

‘* Moved by Mr. Bazley, M.P., seconded by Mr. Malcolm Ross— 

“* That this committee has heard, with much interest, the state- 
ment of Mr. Harben, and have examined the samples and specimens 
of plants and fibres submitted. This committee, not having been 
asked for any decision on the merits of this discovery, do not 
express any opinion in its favour or otherwise, and Mr. Harben 
having expressed his wish, without reference to any pecuniary 
advantage to himself, that the discovery should be given to the 
world with a view to chemists, manufacturers, and machinists 
seeking out the best mode of making it available for the general 
interests of the trade, this committee acknowledges the disinterested 
conduct and candour with which Mr. Harben has communicated his 
discovery and views.’ The resolution having been read to Mr. 
Harben, that gentleman, with the view to giving full effect to his 








intention, desires now to state, for the information of the public, that 
his discovery is the applicability of the fibres of the marine plant 
known as Zostera Marina, or common grass wrack, for manufac- 
turing or other purposes.” 

The plant in question is one so common on the sea coast that it is 
difficult to account for its having been overlooked, unless by reason 
of extreme familiarity with its appearance lulling perception to sleep. 
The following paragraph respecting it occurs in a popular work pub- 
lished by Messrs. Routledge, “Common Objects of the Sea Shore,” 
by the Rev. J. G. Wood, M.A. :— 

“ A plant has been mentioned which does not belong to the sea- 
weeds, although from its residence at the bottom of the sea it is often 
thought to be of that family, this is the Zostera Marina, for a draw- 
ing of which see Plate J., Fig. 2, a true flowering plant, growing 
with a real root at the bottom of the sea. Its entire character is so 
completely terrestrial that it can at once be distinguished from the 
alga.” (Chap. LV.) 

This plant, under the name of Alva, is largely used by upholsterers 
as a material for bed-stufling. It has also been applied with success 
in the manufacture of paper, for which purpose a large trade in it 
has sprung up from the Mediterranean. This important fact has 
gone far to encourage sanguine anticipations of the results to be 
obtained from the experiments now to be instituted. The cireum- 
stances under which this familiar plant has been “ discovered,” so as 
suddenly to become an ol ject of national solicitude, are both singular 
and ivstructive. The gentleman to whom we owe the discovery is 
Mr. Henry Harben, of Oxford-villa, Haverstock-hill. He was 
taking a sea-side holiday a few weeks back, when his attention was 
attracted to the scarcity of material suitable for paper-making, and 
while walking with his children along the shore, and seeing the 
quantity of seaweed lying idle and waste, it occurred to him 
to try what could be done with it towards supplying the want 
he had been thinking about. He made certain experiments 
with different kinds of seaweed, such as bladder wrack, notched 
wrack, &c., and found that they produced a small quantity 
of fibre. But on coming to examine the grass wrack he 
found it to contain fibre to an extent that surprised him. He imme- 
diately collected a quantity, and, separating the filament, submitted 
it toa powerful microscope. It was then only that the resemblance 
of what he saw to cotton first suggested the idea that here was 
something which might turn out useful as a substitute for that ma- 
terial. He at once made experiments, which satisfied him of the 
value of the discovery, and his conviction of its importance was so 
strong as to induce him to note down on the spot the time and 
place—* Dovercourt, near Harwich, August 6, 1862." He sub- 
mitted the material to Mr. J. UL. Wrigley, in Liverpool, who, on 
being acquainted with Mr. Harben’s intention to make a present of 
his discovery to the public, kindly fell in with his views. Mr. 
Wrigley did not press to handle the material or test its strength ; 
but, before he gave the report as to which some objections have 
been made, the material was seen by another cotton-broker in 
Liverpool, who confirmed Mr. Wrigley's opinion. Mr. Harben has 
been offered large sums of money by persons who proposed to work 
the material by private undertaking. 











THE GRAND SUEZ CANAL. 

Unrortunatety the works in connection with the Grand Suez 
Canal are making but slow progress, and the results are pro- 
nounced to be very unsatisfactory, considering the enormous outlay. 
This canal, which isto run across the isthmus from Suez to Port 
Said on the Mediterranean, is 91 English miles in length, while its 
breadth is to vary from 260ft. to 320ft., and its depth will be every- 
where 26it. Its surface will be on the same level with that of the 
Mediterranean. From a pamphlet recently published by Mr. Perey 
Badger, we learn that the alimentary canal which connects the 
chief canal with the Nile, supplies the means of conveying provisions 
and the necessary materials and tools, stone, timber, iron, and 
machinery. ‘This alimentary canal, which communicates with the 
Nile, is at present double, consisting of a provisional canal, 5ft. 
broad and 2ft. or 3ft. deep, conveying Nile water for the use of the 
men and cattle who are employed in cutting the proper canal of the 
valley. The latter is intended for navigation and irrigation, and is 
16ft. wide by 3ft. or 4ft. depth, The two run side by side. | Mr, 
Badger says that the new work is laid off in sections, in each of 
which there are neat stations erected for the European engineer 
and assistants, and huts for the fellahs, or native labourers. At 
Mahfar thousands of fellahs were at work on the continuation of the 
canal. ‘The mode of procedure is this :—'The sides or outer lines of 
the canal are traced on the ground; these are divided into sections, 
“ for each of which a gang of nine boys and one man is told off, the 
man doing the digging with a hoe or spade, and the boys removing 
the sand, which is to form embankments on the sides.” This canal 
terminates at the little lake ‘Timsah, but is to be continued to Suez, 
in a small channel or rivulet to supply that town with the water of 
the Nile, In size it will probably be like the provisional canal, Sft, 
broad, and zft. or 3ft. depth. 

At lake Timsah the alimentary canal joins the great ship canal; 
and in the middle of the desert there is a very large station named 
El Gisr, with 250 European and 1,000 Arabs, for whose accommo- 
dation two broad streets. of single-storeyed houses have been 
erected, having verandahs in front, with numerous workshops and 
warehouses on a grand scale, in which steam engines are employed 
for heavy work. Several excavations have been made in the desert 
here, and northward along the proposed line of the canal. ‘These 
were only 91ft. wide, which he terms fa// the intended width. 





The scale of the work has evidently been reduced, though 
the depth originally adopted, 26ft., is still retained. The 


openings made were in some places merely 3ft., in others 
Sit. deep. These trifling cuttings continue at intervals to El 
Kantara, forty miles northward, at the edge of the marsh which 
borders the Lake of Menzaleh. Here the excavation is reduced to 
achannel 22ft. broad and 4ft. deep, which is called Rigole, or 
trench, and this Rigole has been carried first through the marsh and 
then through the lake, chiefly, it would seem, by dredging, to Port 
Said, on the Mediterranean, a distance of 25 miles, but its banks 
along a great part of its course have been washed away. ‘This 
ditch, 22ft. broad, is the only thing having the aspect of a canal 
yet visible along the line of the projected grand maritime communi- 
cation, which is to unite the Red Sea and the Mediterranean. 

Port Said has been founded on the narrow ridge of sand which 
separates Lake Menzaleh from the sea, which is from 80Uft. to 500ft. 
in breadth, and rises only 5{t. above the level of the Mediterranean. 
Many houses of wood, and of lath and plaster have been put up on 
piles, the space below being left void at first, to be filled up after- 
wards, tramways being used in conveying the requisite sand from 
the beach. On the parts which have reached the proper height, a 
row of substantial public offices and other buildings have been 
erected, facing the sea to the north-east, with a broad walk in front. 
The town already contains a population of 1,500 Europeans. “The 
houses are built in regular lines; many of them goodly structures, 
not devoid of an air of comfort as well as taste, and including a 
respectable restaurant, taverns, ca/cs, billiard-rooms, and a good 
bazaar.” Fresh water is brought across the lake in boats from 
Matarieh, a town fifteen miles westward. A passage has been cut 
through the ridge of sand, which is to be widened, and will form 
the entrance to a harbour to be excavated in the lake. This sheet 
of water is extremely shallow, and is dotted with marshy islands 
just peering above the surface, and by the process of dredging it 
may not be very difficult to obtain a harbour. On the western side 
of the space marked out for it, extensive work shops have been 
erected, of course upon artificial soil, and a large staff of smiths, 
joiners, engineers, and sawyers were at work aided by steam. An 
embankment and an unfinished quay exists at one side of the 
entrance to the harbour, and the two piers which are the grand 
difficulty are to project about 7,550ft., or a mile and a half into the 
sea, and form an entrance to the canal, only 150 yards of the eastern 
one have as yet been built. 








THE ENGINEER. 





Serr. 26, 1862. 











THE ROYAL ENGINEERS. 

It is impossible to say what is, in one way and another, the actual 
cost of the corps of Royal Engineers to the country, "but in all 
probability it would be considerably reduced, and at any rate we 
should have the melancholy satisfaction of knowing the actual 
amount, were we to appropriate some few acres of land to the exclu- 
sive use of the corps, and having stacked therein a large quantity 
of building materials, and proy vided a sufficient number of work- 
men, to give up the whole to the use of the Royal Engineers, to 
build, alter, take down, and rebuild to their heart’s content; for the 
average of forty years, during which they now “ misap yply t talents 
and labour for the sake of the exceptional five years” of war, for 





which they act as a military body, the corps could be at least as well 
qualified by sucha plan as they now are, and we should be spared 
the expenditure of large sums for defences that invite the enemy 
to enter—barracks that demoralise the soldier, and sends him ill into 
hospital—and hospitals that foster disease rather than assist to con- 
valescence. 

No one will believe that the cost of erecting buildings of any 
kind is not greatly increased by want of experience or by ine ompe~ 
tence on the part of those entrusted with the direction; and, in the 
ri of the Royal Engincers, this must be still further inereased, in 
several ways. In the first place, the engineer in charge and the 
clerk of the works are liable to be taken away from a work before 
it is completed, and sent to another. Changes of this kind, i 
well known, frequently take place. Major-General Foster, who 
was at ’ortsmouth during the time that large buildings were under- | 
taken, including the new barrack at Gosport for 1,000 men, says | ; 
there were numerous changes in the subordinate officers und 
him; that officers in charge of the Gosport barracks, during their 
construction, were frequently changed, and that the clerk of the 
works was changed several times. Captain Galton says: © It 
is a very great evil in the building of « large work, that there 
is not an individual fg ro earried out throushout the 
whole execution of the service,” and, as an instance of the | 
inconvenience arising from the pri wtice of changing those in charge, | 
cited the new mess-room at Chatham, designed by Captain Pow ke, 
and carried on under the commanding engineer, who was change ud 
during its progress; the clerk of the works was also changed; and, | 
during the progress of the works, a very considerable amount of 
extras were necessary. Now that itis finished it is found that another 
£600 or £700 will be required to make it useful as a mess-room; the 
contractor has sent in a bill for £800 for extras already incurred; | 
the commanding engineer now reports that he can express no 
opinion on the bill, as it was not incurred during ime; the 
surveyors, to whom the matter has been referred, bave reco nded 
the payment of £200, but the result is that, in all probability, the case 
will go to law or arbitration. Lt is probably to this very error, which 
no one in civil life would be guilty of, except under the most pressing 
necessity, might be traced - ious for the sweeping assertion by a 
witness, before the Barracks Works Comiittee, that contractors 
“always try to send you in an inferior article—that is, inferior to the 
sample—and to charge you the current trade price for it, or more if 
they can possibly get it... . You will find a contractor 
you in inferior bricks, inferior timber, inferior deals, and paints, and | 
In fact all their materials, if you allowed them to be passed, and get 
the contract price for them.” This seems only to show the kind of 
judgment with which contractors are selected to carry out works | 
under this system, for we need not say that there are many honest 
contractors in England whose pride it is to carry out contracts ina | 
thoroughly conscientious manner, but that this departinent docs not | 
deal with these only is evident from the above statement. 
the tenders, too, we may here notice, are as wide as those sent in 
public competition for civil buildings. The following table gives 
the highest and lowest tenders for the works named :— 
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Work t Highest 


Fort, &c., at Sandown .. oe 
Herbert Hospital, Woolwich 
Fort Southwick, Hants ee 








Battery at Paull on the Humber Twenty-five 

tery, Mount Edgecombe .. Sixteen 6040 
Camden Fort, Cork Harbour (lirst 

portion) . oo 00 oe Fifteen 18,00) 3,900 

Drainage at Ws aln ae eee Nine 7,400 11,550 
Foundation of win Plymouth 

Sound ° “8 Three 96,500 
Rifle range at C) hal Ik, ne ir Gr ivesend Seven 3 617 
Married soldiers’ quarters, Warley Seven BUS9 





Another souree whence arises an increased cost of carrying out 
work under the Royal Eogineers is to be found in the time ¢ at which 
the estimates are approved by the House of Commons; until that is 
done no new works can be commenced, and as that is usually far in 
the working season, repairs and other works are oblied to be hurried 
on through the winter; for this, perhaps, the Royal Engineers are 
not responsible, but it is certainly their fault if caution induces 
them to withhold payments on account of contractors, for which 
an architect acquainted with the value of the work done would 
certify without hesitation. This consideration alone has e 
siderable influence on the tenders of many contractors. Besides | 
this, the time fixed for the completion of contracts is very often 
too short—so short that it is well known that the work ‘cannot 
be completed in the time, and as fines are levied for delay it 
is simply a matter of calculation with the contractor what amount 
le is Hkely to be fined, and he adds the sum to the amount of 
his tender ; of course if he can finish the work by the specified time 
he is so much the gainer; if he pays the fine he suffers no actual 
loss, but if he does not the country loses the whole smount. In the | 
years 1860-61 twe nty-nine contr: ictors Were fiped an aggregate sum 
of £1,631 16s. Id., of which £572 19%. 8d. has since been re- | t 
mitted, but the probability is that the’ nation has paid the amount, | 























when contractors to the oflice say—* 1 anticipate that fines will 
necessarily be charged upon this contract, and 1 tell you that I have 
added to my contract a sum of so many hundred pounds for the 
purpose of covering those fines which I think must necessarily | 
arise.” Very recently a contractor reduced his tender of £6,100 by | 
£130 in consequence of additional time iz allowed. 

We have already alluded to the delay in the execution of small | 
works, caused by the elaborate processes of inquiry and reporting 
necessary be fore a lock ean be repaired, ora rat-hole in the tloor can 
be mended. The variou teps through whie ch an ‘neidental | 
repair would have to pass are twelve in number 

1. The “ag y report; 2. The report of the Royal Engineer 
Department ; The “detail” or estimate; 4. ‘The order to the 
contractor Phe ons of the order in the irnal; 6. ‘The ab- | 
stract of the e same; 7. The measurement; The comparative | 
abstract: 9. The contractor's bill; 10. The exp ledger; 11. The 
bill book; besides “the ¢ mi miding r office MS 3 manuscript report 
through the quartermaster’s report. 

The actual process from the ti 
time when the contractor's bill is} 
master of a barrack represents the necessity of a certain repair to 
the commanding oflicer. ‘The commanding oflicer sends a manu- 

script to the barrack-master, the barrack-master makes an inspec- 
tion to see whether any of these things are occasioned by 
wear and tear, or by wilful or careless damage; and if the latter, be 
separates those which he considers chargeable to the troops, and 
sends the remainder to the commanding royal engineer; the royal 
sineer "3 departme nt then inspects the work and details it, 
makes out an estimate of the cost of repalr, and sends 
an order to the coutractor, and enters the same in the journal, 
apd makes the abstract of the same, measures the work when done, 
prepares the comparative abstract, examines the contractor's bill, 
euters the same in the expense ledger, and signs the same together 
with the executive officer; afterwards it is forwarded to the 
aecountant-general for payment, who authorises it to be paid by the 
barrack-master, and the barrack-master then sends notice to the con- 
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} many if they will read what 


} squaring of the circle ; 


} were tox 


| multiplied by itself should make 5. 


| tiplied, by its 
| express it; because any vulgar fraction in its lowest term 3, multiplied 


|} troduction of n 





tractor to say that he can have the amount on application to his 





office. Yet with all this an officer of engineers is not in a position 
to perform the very necessary operation of checking the bills 
before signing them. Col. Strachy spoke very plainly to the 
committee on this point. He says, “I hada quarterly bill brought 
to me; I said, ‘ What am I to go upon in examining this?’ they 
said, ‘It is all right, I said, ‘ Bring me the whole of the 
orders to the contractor, on which this is “based, and the estimates.’ 
Then I had them all brought up and, as far as I could, went 
through them. I have attempted to do this with bills which 
have been brought to me, as I am not in the habit of signing 
such things without attempting to get to the bottom of them. 
I go through them in detail, or attempt to do so; but it is ex- 
tremely difficult. In a siz gle case the thing is practicable, and | 
have been able to trace the items; in some cases there have been 
little differences. But there is no obvious way for an officer of 
engineers to check the details of bills, and that is a great de- 
fect. No paper should be put before an oflicer for him to 
examine without being complete, and without having on the 
- e of it, or annexed “to it, such vouchers as will enable him, 
by looking at the papers, to say, ‘This is a proper bill; the 
whole of the work set out here has been properly ordered and 
has been properly executed, and these are proper price am 
satistied that under the existing system no man can do that.” One 
of the results of this system was the Dublin frauds, extending over 
twelve or fourteen years, and amounting in the aggregate to £23,000, 
but which might have extended over twice the time and to double 
the amount, large as it was, had it not been for 
even now the ouly remedy proposed as a security from such frauds 
in future is a request to the officers of engineers who certify to the 
bills, to write in their own hands in words the amount of the bill, 
but as those gentlemen have represented tha: such a rule is incon- 
venient and a trouble to them, and that their time is too valuable to 
be employed in mere clerk’s work, it is now simply required that 
the amount shall be written in before being taken to the command- 
ing oflicer for his signature. 

If trifling repairs are considered to necessitate all the formalities 
mentioned above, it might naturally be expected that in works of 
magnitude where the expenditure of many thousands is involved, 
the rules and regulations would become altogether unmanageable, 
but the fact is, in such works they are thrown aside altogether ; and 
in the ordinary way the contractor prices out the surveyor's 
quantities, aud that at once become the basis of the contract ; 
extras or omissions are paid for pro vata. The journal for Tregantie 
Fort is a far more compact document than that of the smallest out- 
to commence was given in 








two lines. 

The immense number of documents required in the performance 
of small works, led Colonel Owen last year to call the attention of 
Lord Herbert, and the luspeetor General of Fortifications, to the 
circumstance, as causing an amountof writing and trouble which do 
not tend to economy, but which absorbs the attention of the officers 
of the department, which might be more profitably employed in the 
actual superintendence of work, but he was not able to convince the 
( £100,000 
; that what was 
enough for Vregantle Mort was enough for a water closet at Devon- 
port, and the system continues in force. 








ON “ SQUARING THE CIRCLE.” 

A corresronpent from the north writes to assure us that he has 
discovered how * to square the ¢ inele,” ” and that he will communi- 
cate his discovery for £100. About once a month, indeed, during 
the year, we geta letter on this same subject, from men who have 
been wasting their time on the problem. It may save trouble to 
Lieutenant-General ‘Tl. Perronet 
Thompson has made public on the subject, and therefore we now 





print it:— 


Ap idea has got abroad in the days of ignorance that there was 
mystery about what it was chosen to call the 
and sume body is understuod to have 
published a half-guinea book to say he ‘has found it out. The 
terms used imply the finding of a square which shall be equal to a 
but the real thing at issue is finding the length of tyre 
toa wheel of given spoke. It pleased somebody or other to set on 
foot the id that there was some peculiar difficulty about this 
question which is constautly presented to every man connected with 


ome peculiar 





viven cirele ; 





mre hinery. 

Not that the thing was what man was born to the knowledge of, 
or to be understood without some expenditure of thought. Solomon 
we no nearer to it, than that the tyre of the wheel was three 
times the breadth. His estimate for a diameter of ten cubits was out 
by ne: 4 y a cubit anda half. A modern wheelwright would not 
make his salt who did not come nearer than that. 

But the notion that there was any peculiar mystery about the 
thing, or anything but what happened in millions upon millions of 
other cases, Was simply one of those hiistakes into which igno- 
rance has a talent for running. ‘The proportion of the cireum- 
ference of the wheel to the diameter was simply ove of the instances 
of which the world is full, of proportions which you may go on 
writing nearer and nearer to exactness, at every figure you add, and 
never come to an end. Instead of being a rarity, it is as plentiful 
as fleas in harvest. In fact, you might almost come to the con- 
clusion that it was commoner than the opposite. Mathematicians, 
whose business it is to write such things, have given to sueh quan- 
tities the name of incommensurables. 

Some people may be as much surprised as the man in the French 
comedy, who is told he had been speaking prose all his life, on 
hearing that the world they have been living in has always been 
choke tull of incommensurables. The simplest case that can be put 
is to go to the village schoolmaster or his first-class boys, and ask for 
the square root of Any number multiplied by itself is called its 

square, and the number that being so multiplied’ makes the square, 
is called the square root.) ‘They will directly tell you, figure after 
figure, each coming nearer to being exact ; butit is plain that if they 
o on all the world would not contain them. It is within 
the reach of every school boy, that all the tigures in the world could 
not write down a number, with ever so long a tail of decimals, which 
You may come as near as you 
like, and who wants to be nearer? But you cannot write down 
the whole, because it is not to be written. For, first, it is plain to a 
school boy, that no number ending with a figure of decimals, multi- 

plied by itself. can make 3, bee “ause, to go farther, the last figure mul- 
elf can never make a 0. Secondly, novulgar fraction ean 
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will be ancther fraction in its lowest terms, avd therefore 
cannot by possibility be equal to 6. Thirdly, and lastly, no re- 
eurring decimal can be the thing, because every 
decimal ean expresse d by a vulgar fraction, by «a proper in- 

nes in the denominator. All these are no mys- 
lmaster nor to his mrst-class. And what 
not happen to be 


by itself, 





teries to the vil lage sehox 
is true of 5 is true of ali other numbers which d 

what are called square numbers; that is to say, the numbers to be 
made by taking the square of 2, 3, 4, 3, &e., and sv on without 
limit. 

So here at once is an 
satisfy the most capacious 
sum ‘of the squares of any two 
with both the mumbers, ¢ xcept in the 
to be what has been called a square num ber. 





army of incommensurables able to 
appetite. Add to which, that the 
numbers is incommenusurable 
rare cases where it chances 
So that the diagonal 
or ecross-corners of every pane of glass a man sees is incommensur- 
able with either of the sides, unless where the sides happen to be in 
the proportion of 3 to 4. What pity men did not go down to their 
graves lamenting that they were puzzled to death with incommen- 
surables. Logarithms, to which all sailors and re ady-reckoners are 
indebted, are all, except those of 10, 1L0, &c., incommensurables ; 
but if they were exteuded * sag of figures of a mile long, who 
would be better or w orse ? ? Why is one instance among infinity 
selected to make a mare's nest of 7 
If it is asked what, after all,is the proportion between the dia- 











an accident, and | 


| 





meter of a wheel and the circumference, it is as 1 to 3-14159, &e, 
&c., to as many figures of decimals as anybody shall think it worth 
while to discover ‘and add. But as in the case of the square root of 
5, coming to the end—No. As the Irish sailor said of the rope, the 
end is cut of. It is not quite as easy to add figure to figure as in the 
case of the square root of 5; but the conclusion is the same. The 
figures, as far as the 100th place of decimals, may be seen in “Y oung’s 
Elements of Geometry ;” and for those who are not content, there is 
promise of thirty or forty more. If a man was anxious to know the 
circumference of the orbit of the remotest of the planets to a hair's 
breadth in pr oportion to the diameter, less than twenty figures of 
this would give it. The simplest proportion for common purposes 
isas7to22. The next, whic h there is very seldom occasion to go 
beyond, is as 113 to 355. On which may be given a useful piece ‘of 
what is called “ artificial memor . 2 he ablest man it was e ver my 
— e to know, Professor of Mathematics in the University of 
Cambridge, w anted this proportion one day, and was observed to be 
fidgeting with a pen anda piece of paper. At last he broke out, 
«There it is, sir! Write down the three first odd figures by pairs, 
and cut them in two! 113/355.” 1 remember telling this to the 
driver of a French cabriolet on the Pont Neuf, to his great delight. 
He will never forget it; nor should any working man to whom it 


may be ever likely to be of use.—Builder. 





Fertner Communication WITH IreELanp.—The London and North- 
Western Railway Company have deterinined on establishing direct 
steam communication between Holyhead and Dundalk. The experi- 
ment is about to be made in conjunction with the Irish North- 
Western lailway. 





Pusitc Isprovements At Braprorv.—The Bradford corporation 
has lately sanctioned a plan of street improvements which is esti- 





| mated to cost £35,000, and it is proposed to borrow this sum on 





recurring 


security of the rates of the borough, and to spread the repayment of 
it over a period of thirty years. Proceedings are to be taken in 
November next, under the 75th section of the Local Government Act, 
1858, for the purpose of effecting the improvements. Warehouse 
property inthe town has already been decidedly enhanced in value 
by the resolution of the corporation. A pile of buildings oceupie: d by 
1e firm (Messrs. Craven) was sold by auction last week for the sum 
of £15 »,000, being several thousand pounds more than was offered 
for the same property four years ago. 





Expositions or Corren Gas-rires.—Mr. Phipson, a chemist, writes 
to the 7imes that it has been discovered that when gas pipes con- 
structed of copper or bronze have been long submitted to the action of 
ordinary coal gasanexplosivecompound ofc opper and acetylen (one of 
the many ingredients of coal gas) is formed. When dry this compound 
detonates with extraordinary violence as soon as it is rubbed, struck, 
or heated. Already some accidents have occurred, and some work- 
men have lost their lives while cleaning large copper gas pipes from 
this circumstance. No such explosive compound appears to be 
formed when iron or lead are used. It is evident that large copper 
gas-pipes are unsafe, and that some other metal should be substituted 
for the copper, as the latter may give rise to explosions at any 
moment. As concerns prom pipes constructed of this metal, they 
should not be allowed to get foul, and when about to be cleaned 
hydrochloric acid should be introduced into them for about ten 
minutes before they are submitted to any heat or friction. Hydro- 
chloric acid decomposes the explosive compound, combines with the 
copper, and puts the gas acetylen in liberty. ‘The acid may then be 
washed out with hot water. 

Navau Enatneers.—The following appointments have been 
Jai ames Roffey, chiet engineer, to the Sutlej; 
ineer, to the ?utlej 5 James Orc} > first- 
class assistant-enzineer, to the Asia, for the Savage ; David 
Langlands, first-class assistant-engineer, to the Asia, for the 
Foam; Robert H. Dobney, Henry it. Wills, and Thomas Gray, 
first-class assist.-cengineers, to the Sutlej; John G. Taylor, fi 
class assist.-engineer, to the Phoebe; George W. Robins, first- 

tu the Indus, for the Delight; Albert S. lieeve, 
nist -engineer, to the Sutlej; Henry Rigby, acting 
second-class assist.-engineer, to the Sutlej: John C. Robinson, chief 
engineer, to the Piwbe; Archibald Gillies, engineer, to the 
Sprightly; Daniel M’Farlane, engineer, to the Severn; William 
engineer, to the Pho be; Thomas B. Mi: urtin, acting 
engineer, to the Dasher; Thomas Edgar, first-class assist.-cngineer, 
to the Phoebe; C. F. Gregory, Henry Rider, and Edward Hocken, 
second-class assist.-engineers, to the Phoebe; Alfred Lb. Gratteridge 
and Frederick Earnshaw, acting second-class assist.-engineers, to 
the Asia, as supernumeraries ; Samuel H. Trenham and John 
Lewthwaite, acting second-class assist.-engineers, to the Cumber- 
land, as supernumeraries. 
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THe Royat Oak.—The iron-cased frigate Royal Oak, 59, 1,900- 
horse power, hus been removed from C hatham ‘harbour into No. 3 
dock, for the purpose of haviug the remainder of her armour plites 
bolted to her sides. At the time of her launch the Royal Oak drew 
about 19ft. alt and 13ft. forward, but since she has been lying in the 
harbour she has shipped her iron masts and bowsprit, together 





with her six boilers, condensers, and other heavy portions 
of her machinery, amounting in the whole to several 
hundred tons, which has brought her down considerably 





more than a foot. ‘lo enable her to enter the duck the height 
of the blocks on the floor was considerably reduced, and floated, the 
depth of water — s betwe en 3ft. and 4ft. between her keel and the 
bottom of the dock. ‘Lhe projecting granite sides of the dock had 
also been cut away, ng owing tho frigate just suflicient room. very 
exertion will be used to complete the vessel for sea, to aecomp jlish 
which some 500 hands will be dail iy emp loyed on her for sever: al 
months to come. About seventy of the iron armour pli ites havealready 
been bolted to her side s, leaving between 200 and 300 more still to 
be tixed. Most of se, however, have already been annealed, bent, 
drilled, and otherwise prepared, so that as little time as possible will 
be lost in the operation of plating her, the Admiralty being de 
that no time should be lost in having one of the squadron of the 
new armour-plated frigates actually at sea. 


















VENTILATION ON Sur Boarp.—A trial, by order of the Lords of 
the Admiralty, is now being made on bo: urd the St. Vincent training 
ship, at Portsmouth, of a plan introduced to the notice of their lord- 
»y Mr. Phipson, C.K, of London, for venti lating the ‘tween- 
The apparatus consists of an 
air shaft or cylinder, 4ft. in. in diameter, continur dinlengths from 
the upper to the lower decks. The first iength from the upper dee k, 
t iade of sheet iron, contains the fan, ata level with the cening 
of the main deck, and the re mainder of the lengths between each 
k are of sail-cloth, so as toadmit the whole being removed at any 


ships | 
decks of her Majesty's ships of war. 
1 



























de 

time to work the guns or for any other reason. The fan is worke: 
from the main deck bya small 2-horse power vertical engine. 
7 he f fan consists of two blades, set at an angle of about 50 deg., re- 


gulated by a spring place Above the fan is placed 
a dial to indicate at any time the amount of air sup] plied to the decks 
below. The amount supplied by the apparatus on board the St. Vin- 
cent is 508,000 cubic feet per hour. There is no pere eptible dre aught 
produced. the inlet of pure, cold below displac ing aud driving 
out the hot, impure air floating above. So far the experiment 
ou board the St. Vincent appears to have been pe rfec tly suc scessiul, 
but the St. Vincent is not a se: i-guing or even one of our efficient 
war ships, being = rely a harbour training ship, with a free commu- 
u fore and aft her lower deck, and without the machinery, 
stokeholes, and compartments below of our iron ships. As we have 
said, so far the experiment appears to have been pertec tly 
but, if only om account of this very success, it should be tried 1 
board one of our iron ships. In these vessels, Which are — 
into compartme nts below, the engine-rooms ar id stukehole ct hag 
the machinery is worked up to fuil power, become inutolerably he i 
As the Defence is now in dock at Portsmouth, she offers a capita 
opportunity for testing the new apparatus. 





don the spindle. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





THRE INVENTION OF THE PLANING MACHINE. 


Sm,—My attention having been directed to the notice of a new 
publication by Mr Walker, jun., in THe Encixeer of the 29th 
August, 1862, at page 130, from which article it may be inferred 
that the late Mr. Henry Maudslay was the inventor of the “ Planing 
Machine,” I beg to say that I believe myself to have been the first 
to invent, and also to construct, a planing machine. This I did in 
1817, and the original (a rough machine) is on view at the 
Museum of Patents, South Kensington. The fact that in the year 
1815 Messrs. Maudslay and Co. had no planing machine in their 
establishment is pretty conclusive evidence that Mr. Maudslay had 
not been in the habit of making planing machines “ not long after 
1790; ” and, if further evidence be wanted, I may mention that the 
firm of Messrs. Maudslay and Co. constructed a machine while I 
worked there in the year 1815, the object of which was to true a 
number of blocks of cast iron exactly to one size. The tool in the 
machine was a “rotary cutter,” which very soon lost its edge in 
removing the skin of the iron, and made such an intolerable noise 
that it had to be given up. Again, I believe the first planing 
machine the Messrs. Maudslay had J made for them, about the year 
1825 or 1826, which was in work a short time back, since which 
time the firm has had several planing machines from me. 

As it appears that cousiderable honour is attached to the inven- 
tion of this machine, and as I have hitherto enjoyed among all 
practical engineers the reputation of having invented it, and been 
the first to introduce it in a practical shape, both in this country and 
on the Continent, I do not feel it would be just to myself to permit 
such a statement as Mr. Walker has made to pass unchallenged. 
May I therefore request the insertion of this letter, which may tend 
to the settlement of the question. huicnharp Roserts. 

September 18th, 1862. 

P.S. With regard to the claim said to have been made for Mr. 
Rennie, it may possibly have arisen from a notice written for some 
magazine or encyclopedia by the present Sir John Rennie about 
thirty years ago, in which he gives the credit of the invention to a 
watchmaker of the last century. The watelunaker secured a piece 











of steel to the gut string of a drilling bow, for the purpose of scratch- | 


ing the interior of a metal tube. 1 suspect that Sir John Rennie 
failed to convince many of his readers that the watchmaker’s con- 
trivance ought to be considered the original planing machine. 
——— 
STEAMBOATS, 

Sin,—I am much obliged for the reply to my question by Mr. 
Macpherson, and am_sorry it was not of sufficient interest to pro- 
duce more replies. Mr. M. has not answered the question, as is 
evident by experience, “that at least forty beams in length may not 
be perfection.” The celebrated rowers, Clasper and others, only 
reach ten miles per hour, and yet they find they require a boat of 







forty beams’ length to reach that speed, clearly proving that the 
friction due to wetted surface has not yet equalled the resistance 
due to fulness of bow. Now, as Clasper and his boat weigh about 





the same, whatever length he may choose, and he has found that 
by lengthening his boat and reducing the mid-section he gained 
speed. Mr. M. cannot have auswered my question by giving a 
length of 6 to 1. I will accept Mr. M.’s form of vessel, but I will 
increase the length to 9 to 1: by so doing I have also increased the 
displacement by one-half. Will Mr. M., or any of your numero 




















8 
correspondents, please to tell me whether the boat will go faster or 
slower with the same horse por A very early reply will greatly 
oblige NZ. 

PS. Mr. M. says, “ Modified a tle stern to 
give a fine run below, and at the s ve fullness on the 
quarter at and above the load line.” say, as the bow has to 
encounter all seas, and is found able to do so, why not make both ends 


alike? and then, when seudding, the 

meet the seas; but the faet is that the wa 

at the bow and replaced by gravitation 

line ought to be studied in thos 
Sept. 23, 1862. 





‘mn would become a bow to 
is divided horizont lly 
e stern, therefore the 





¢ directions. 


tAILWAY 


Sir,—This subject has been before your read 
other, 


BRAKES AND COMMUNICATING SIGNALS, 





's, in one shape or 
for some time, so that you will excuse me offering my remarks. 
The signal cord communication betwixt guard and driver, so strongly 
advocated in your columns,* cannot be looked upon as an accident- 
preventor except in a minor sense. True it is a useful adjunct as 
far as it goes, but it certainly would have been useless in the late 
fatal affair at Market Harboro’. 

It is much easier for an intelligent jury to censure a railway com- 
pany for not providing suflicient brake power than to detine the re- 
quisite quota of power. Some intelligent jurymen appear to think 

at railway companies have no interest in the prevention 
; that a good smash is not such a serious ‘natter after ¢ 
ife and limb escape. Just a list of ela 
from the destruction of half a dozen truck loads 
: it, and observe their amazement. 

The question is, What constitutes sufiicient brake power, and how 
ought it to be applied ? continuous brake system has hada 
few years’ trial; still it does not grow in favour either with railway 
companies or their customers—the travelling public. What is more 
anhoying to passe 
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of 





i tran 





With a brake attached 2? The public will not submit to it, therefore 
railway companies are compelled to provide independent brake vans. 
Chese must necessarily be limited in number, and are venerally suffi- 
clent for the ordinary working of a train. Y 
provide for collisions and extraordinary emergencies. In this r spect 
they differ from shipowners. What capt tin would trust his vessel 
to a single ordinary anchor in a gale of wind ? Vhy should rail- 
way companies trust to their ordinary brakes in extraordinary 
emergencie I contend that every ca ein a train ought to be 
provided with an extraordinary self-acting brake, to be applied 
independently of the van’s brakes in cases of em¢ rgency only, and 
to be so arr: ed as to be used by either driv ] " 
and in the event of breaking ‘lo Se, X 
breaking, it would be self-discharging—there is no mechanical 
difficulty in the way, simply £s. d.!— The application need not cost 
- per carriage Were this principle carried out, collisions and 
that class of accident would be less frequent, and cons‘ quently less 
disastrous in their results. The lawyers will object to its general 
adoption, as a matter of course. . 
‘ld, 24th Sept., 1862. 























r, guard, or passensrers ; 


the line, or 
























Epwp. Eastwoop. 


* We have urged the ani 
and engine driver.—E 


adoption of a sigual cord between the presse: 





Ramway Works Anroap.—(Fron 


of the Roman of 
and Naples has just 
occur 


1 our Correspondent.) — The 

railways between Ceprano 
: been inaugurated. Some remarkable works 
the section. For instance there is the Conca cutting 
and 1} miles in length—a fine bridge over the 
1 an iron bridge comprising a single arch of 130ft. 
1 course of construction over the Siri. Another bri: at 
—_ % “p ses On three piers 70ft. high, with arches each of d8ft. 
cpan. The works have bee n efficiently carried out by Don José de 
Ser Muance, the great Sy anish railway contractor and capitalist. In 
“witzerland, an immense viaduct has been thrown across the Sarine 
ata maximum height of 260ft. above the water level. The bridge is 
mn Ditties work principle, and it is 1,293ft. in length ; it is sup- 
f rted at each end by stone abutments, and is sustained in its course 
'Y SX metallic piers with bases of masonry. 
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Railway managers do not | 








CRAWFORD AND TEMPLETON’S LOOMS. 


Tus invention, by Messrs. Crawford and Templeton, of Beith, 
Ayrshire, relates to the arrangement and construction of looms for 
weaving. The object of the improvements under one head of the 
invention is to ensure an uninterrupted supply of weft by self-acting 
means when the weft in the operating shuttle is exhausted. 

Jnder one modification of these improvements the pirn on which 
the weft is wound is made with a slot in the backward end of it, so 
that when placed on the shuttle spindle the end of a curved blade 
spring fitted in the shuttle and extending longitudinally passes under 
the weft wound on the pirn. Aslot is formed in the side of the 
shuttle to admit of a blade spring being fitted therein; the end of 
this spring is bent at right angles and enters through the side of the 
shuttle, its inner end being notched, so that, when the upper blade 
spring is held down by its end passing under the weft on the pirn, 
it serves to retain the lateral spring and prevent its springing 
out beyond the level of the side of the shuttle. In weaving with 
a shuttle of this kind, when the weft is exhausted, or nearly so, 
the longitudinal blade spring is liberated, which releases the side 
spring so that it projects beyond the side, and in its traverse into the 
circular shuttle box fitted at one side of the loom it comes into contact 
with a mechanical arrangement that moves round the shuttle box, 
and carries away the used shuttle, and brings another one with a 
full pirn into action. The yarn is wound on the pirn so that when 
the springs are liberated there is always a sufficient quantity of 
weft on the pirn to complete the shot, and thus any defects in the 
cloth arising from an imperfect or deficient shot of weft is 
avoided. The arrangement for operating the shuttle box at the 
proper instant is actuated by the laterally projecting spring, 
which, on being liberated, raises a bent spring which is carried 
on a bracket piece bolted to the lathe. When this spring is 
raised it allows a spring lever which projects inwards over the 





| breast beam to move the rotatory shuttle box round to the extent of 


one cell. ‘Phe cell thus brought into a line with the shed contains a 
fresh shuttle with a full pirn; the instant this is 
spring again falls into a notch in the box and holds it until 
the weft on the pirn is exhausted. The shuttles are supplied 
to the rotatory box through 
which is arranged in an angular position so as to be opposite 
the cell next to that which is in use; this opening has fitted to 
it one or more springs to prevent the shuttle or shuttles not in use 
from springing out. 
has pendent from it a T-shaped piece of metal, which acts like the 
ordinary swell in the shuttle box; the rod has at its inner 
extremity an arm which is in contact with a vertical arm on the spindle 
of the weft fork motion; so that when the shuttle duly completes its 
traverse it pushes the swell back in the ordinary way, but if absent 





done the | ; ‘ 
| but this number may be varied, if required. 





| 


a longitudinal opening at the side, | 


shown in Fig. 10. This projecting part comes into contact with the 
mechanism to be presently described, which causes a partially rota- 
tory movement of the shuttle box to take place, and another shuttle 
is brought into action. The small quantity of yarn wound on the 
pirn at the central part ensures a due supply of weft to complete the 
shot after the spring C is liberated, and this prevents avy defects 
in the cloth which would arise from a deficiency of weft. These 
shuttles are also adapted for being used with ordinary cops in 
which a paper tube takes the place of the pirn; to adapt these 
tubes to the improved shuttle it is necessary to make a lon- 
gitudinal cut or slit in the tube, or otherwise to form it of 
a paper sufficiently thin to break and liberate the spring C 
upon the weft being expended. ‘The mechanical arrangements for 
effecting the change of the shuttle, either upon the weft being ex - 
hausted or from its breaking during the traverse through the shed, 
are shown in Figs. 1 to 6. In these Figures there are numerous 
parts, which are common to all modern power looms, and therefore 
need not be particularly described. The lathe H has fixed to it the 
laterally projecting spindle I on which are fitted the bearings of the 
rotatory shuttle box J; the space beyond the outer bearing to the 
end plate of the spindle is filled in with a cylindrical piece of 
wood, grooved at the upper part to receive the picker K, and afford 
the necessary space for the picker and shuttle. The picker is 
wrought in the ordinary way by means of the picking stick, but 
there is au arrangement for causing it to be brought back rapidly, 
irrespective of the motion of the picking stick. A small pendant 
arm is tixed to the stationary end piece of the shuttle box ; this arm 
carries the helical spring L, one end of which is fast to the pro- 
jecting stud of the arm, while the other is prolonged upwards, and 
terminates in an eye. A small strap or cord is attached to tho 
picker K, passed through the eye of the spring L, and the ends 
fastened to an eye fixed to the frame of the shuttle box. 
When the picker has struck the shuttle and completed its for- 
ward traverse the spring L is then free to act, and draws the 
picker back with great rapidity. In this moditication the shuttle 
box J is shown constructed with six cells for receiving the shuttles, 
In front of the 
shuttle box is fixed a small metal bar, to which is attached an 
open frame or mouthpiece M, to receive the filled shuttles as 
they require to be passed into the cells of the shuttle box J. 
Below the open frame or mouthpiece M is a small shelf N, to 


| receive the shuttles in readiness to be passed into the mouth M, 


Extending over the shuttle box is a rod which | 


the loom is stopped; this part is arranged to allow of the rotatory | 


movement of the shuttle box in order to liberate the empty shuttle 
when the box is turned round. With this arrangement, the instant 
that the weft is exhausted in the shuttle its lateral spring acts on 
the arrangement for liberating the shuttle box, and another cell with 


a new shuttle is brought into a live with the shed, and the weaving 
goes on without causing any break or irregularity in the woven | 


fabric. 
tion, the used shuttles fall out of the cells in succession into a re- 
ceiver beneath. 

The second part of this invention has reference to an arrangement 
to avoid the stopping of the loom when the weft is either broken or 
exhausted. ‘The spindle of the weft fork is carried on a vertical 
arm fast to a transverse shaft, at the other extremity of which is a 
laterally projectmg arm which rests against a bow piece that is 
al pin extending up through the bracket piece 

ed io carrying the spring which retains and liberates 
the shuttle box. Upon the weft fork being brought into action by the 
absence of the weft the laterally projecting arm raises the vertical 
spring which liberates the retaining spring,and the shuttle box is free to 
be turned partially round in order to bring another shuttle into use. 
Provision is also made for drawing back the “take up” one, two, or 
other unmmber of shots, so that the new weit may be closely beaten up 
and no breaks occur in the cloth. A small gauge piece is bolted to a 
lever having two laterally projecting arms; this lever is carried on 
a stud in the loom framing. The lower part of the lever is con- 
nected by aspring to across rail of the framing, while the upper 
arm forms a pawl which falls into the ratchet wheel of the 
“take up” motion, so that, according to the extent of the traverse 
afforded by the gauge piece, any required number of teeth of the 
ratchet wheel may be drawn back when the weft fork comes 
into action either from the breakage or running out of the weft. 
In either case anew shuttle is brought into action by the movement 
of the shuttle box, and in this manner the weaving is carried on 
continuously without requiring any other attention than that of 
supplying full shuttles to the rotatory box, and two, three, or more 
of these may be put into the opening at a time, so as to ensure a due 
supply. 

Fig. 1 is a transverse sectional elevation of a loom fitted accord- 
ing to the improvements; Fig. 2 is a front view of the loom; and 
Fig. 3 isa plan corresponding to Figs. 1 and 2; Fig. 4 is a longi- 
tudinal sectional elevation of the rotatory shuttle box ; . dis an 
end view of the same, showing a portion of the mechanical arrange- 
ment for actuating the shuttle box, and Fig. 6 is a vertical section 
taken through the opening in which the full shuttles are passed to 
supply the several cells of the rotatory box; Fig. 7 is an elevation 
of the improved shuttle, showing the spindle raised for placing the 
pirn therein ; Fig. 8 is a longitudinal sec ion of the shuttle ; Fig. 9 
is a pian of the same, showing the pirn partly filled; and Fig. 10 is a 
corresponding underside view, showing the side spring released and 
in the position which would cause a new shuttle to be brought into 
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5 ae , | action, the weft in the one being supposed to be exhausted. 
ngers than to be compelled to ride in a carriage | 


According to one modification of the invention the shuttle is the 
meaus by which the shuttle box is turned, and a new shuttle is 


| brought into operation ; we will, therefore, first describe the improve- 


ments therein. The main portion of the shuttle A is made 


according to the ordinary system, the spindle B, on which the | 


| pirn is placed, is fitted on a pin passed through the shuttle, and upon 


| is not 





| the spindle. 


which it turns. The spindle has brazed to its point or outer ex- 
tremity a blade spring C, which curves slightly outwards just 
beyond the solid part, and then forms asudden rise or bend termi 


nating in a bent part which enters and passes through a hole formed | 


for the purpose in the backward end of the spindle, as shown 
in Fig. 7 The pirn D is made with a slot E (Fig. 8) at the 
backward part, so that, when the pirn is placed on the spindle 
and pushed up to its shoulder, the backward curved portion 
of the spring extends above the slot in the pirn; but this 
the case when the weft is wound thereon. In winding 
the weft a small portion is wound near the centre of the pirn; the 
conical portion of the pirn is then wound and completed in the ordi- 
nary way. When the pirn is placed on the spindle B the pressure 
of the weft at the slotted part of the pirn causes the spring C to be 
depressed, so that its free extre mity projects out beyond the hole in 
The heel of the spindle rests on a blade spring F, 
which holds it steady when placed eithér in the horizontal or ver- 
tical positions. A and slot is formed in the side of the 
shuttle, in which is screwed the spring G; the end of this 
spring is bent at right angles to its length, and curves inwards, 
as shown in Fig. 9. When the pirn is placed on the spindle 
and pushed up to the shoulder, the swell at the front portion 
of the spri g © serves to hold the pirn firmly in its place. 
The spindle is then turned down to the horizontal position, at the 
same time the spring G is pushed inwards, so that the point of 
the spring ©, which is projecting below the spindle, enters a 
hole in the Lent part of the spring G, and which comes imme- 
diately under the point of the spring C, when pressed inwards 
in the manner described. In this position the spring G is flush 
with the side of the shuttle, and it passes freely in and out of 
its cell in the rotatory shuttle box. When, however, the weft 
becomes exhausted, and the portion which covers the conical 
port of the pirn is unwound, the spring C rises and liberates the 





recess 





As the rotatory shutde box is turned round, section by sec- | 











To prevent the shuttles from flying out of the mouth M, there 
are two small springs fitted to the ends of the frame M, and a loose 
plate M', which readily admits of the shuttle passing inwards, 
but falls forward into an angular position that prevents the egress of 
the shuttle. ‘he mouthpiece M may be made of any convenient 
depth, so as to hold a number of shuttles, in which case it 1s pre- 
ferred to fit it with the end springs and loose plates corresponding 


| to the number of shuttles the mouthpiece is intended to hold. 


With this arrangement the loom attendant has ouvly to place the 
filled shuttles in the opening M from time to time to ensure the 
cells of the box J being properly supplied, for as the empty 
cells are brought round the filled shuttles instantly drop in, The 
rotatory shuttle box is moved round by automatic means in the 
following manner:—Let it be assumed that the weft on the operat- 
ing shuttle has been so far exhausted as te liberate the spring G as 
it passes through the shed in either direction, the quantity of 
yarn wound on the central part of the pirn, as before explained, 
will be sufficient to complete the pick. As the shuttle traverses into 
its cell in the box J, the spring G comes into contact with the lower 
edge of the plate O, which serves to retain the shuttle box in its 
place during the weaving; this plate is centered on a stud at the 
inner end, as shown in Fig. 4, The lower edge of this plate O 
forms an inclined plane, so that as the shuttle passes into the cell 
the plate is raised and lifts the link P, which is connected to the 
plate O by a stud projecting out from it in front. The link P is 
slotted at its lower end, as shown in Fig. 5, and is connected 
by a stud to the bent lever Q; this lever is attached at its backward 
end to the lever Kk. This lever is fast to a short horizontal shaft 
carried on the sword of the lathe IH, and to this shaft is connected 
by a pinching screw the horizontal lever 5, the two levers R and 8 
forming a kind of bell-crank lever arrangement. These levers re- 
ceive a constant reciprocatory movement, while the loom is in 
motion from the arm ‘I’, which is fitted on the tappet shaft U. As 
the shaft rotates the antifriction roller carried on a stud in the 
slotted extremity of the arm 'T’ raises the lever 8 and moves the 
levers Rand Q forward, and, so long as the weaving is proceeding 
regularly, this to-and-fro motion goes on without producing any other 
eflect. Dut when the link P is raised by the action of the shuttle on the 
plate O, the front extremity of the bent lever Q is raised above the 
stud V, which projects laterally from the arm W; this action lifts th 
fiuger Q! of the lever Q sufliciently high to catch the contiguous 
tooth of the ratchet wheel X on the inner end of the shuttle box J, 
the object of the stud V being to retain the lever Q in position, 
while the forward motion of the lever Ii pushes the shuttle box 
round, so that another cell with a full shuttle is brought into a line 
with the shed. he shifting of the several parts to bring the new 
shuttle into operation is effected with instantaneous rapidity, so that 
the weaving goes on without interruption. ‘lo guard against breakage 
of the parts of the movement, should there bea stoppage in the shifting 
mechanism from any accidental cause, the lever 5 is jointed near 
its inner end, but the lever is prevented from bending each time the 
lever ‘I’ comes round by the tlat spring 5', which consists of one 
or more pieces of flat steel extending over and pressing on the 
movable part of the lever 8; should any extraordinary pressure 
or retarding force be brought on the lever 8, the spring 'T' gives 
way, and prevents injury to the other parts. An india-rabber or 
other spring Y is attached to the lever 5, and the lower part of the 
lathe sword which draws the lever back to its normal position after 
being raised by the arm ‘I’. This arm is fitted loosely on the tappet 
shaft U with a species of coupling, which is shown more clearly 
in Fig. 2; there is a fixed collar on the shaft having a step-like 
recess in it, and on the inner side of the arm T’ is another and 
similar collar, which is fitted to the shaft with a pinching screw. 
The boss of the arm is recessed to correspond to the collars on each 
side. ‘The effect of this arrangement is that when the arm is moving 
round towards the lever 8, it isactuated by the T-shaped projections 
on the boss of the arm being in contact with the corresponding re- 
cessed paris of the collars T'. This continues until the lever T 
is raised to a position at right angles to the lever 8, when the 
arrangement of the collars T!' admit of its falling forward a 
certain distance until again checked by the recessed parts on 
the further side of the collars. By means of this accelerated move- 








| ment of the lever ‘I’, it is kept clear of the other parts as the lathe is 


moving backwards. The several cells of the shuttle box J have a 
part cut away at the sides, as shown in Figs. 5 and 6, for the pur- 
pose of allowing the shuttle to move freely into the cell after the 
spring G is liberated. A groove is also formed in the shuttle box 
J', on the opposite side of the loom for the same purpose in 
the spring G should be liberated whilst the shuttle is 
traversing towards that side of the loom. Whilst the lever 
Q is shifting the ratchet wheel X round to the extent of one- 
sixth of the rotatory shuttle box, the uplifted link P descends, its lower 
end being slotted to allow of this downward movement, so that the 
plate O is again brought into its normal position in the new cell of 
the shuttle box, and the weaving goes on with the shuttle contained 
within it. ‘To the face of the plate O is fixed a small bent 
spring O!, which is furnished with a stop to prevent the free 
end of the spring from extending out too far while the plate O 
is raised. When the plate O is raised, the spring O' extends 
a little over the edge of the shuttle box, so as to prevent the 
descent of the plate O back into the cell from which it has been 
lifted, but the shuttle box in its forward movement is carried sufli- 
ciently far to allow the plate O and spring to fall into the 
new cell, When the change in the shuttle box has been 
made, the ratchet wheel X is retained by the pendent cs 
X', which is pressed forward over the tooth of the ratchet 
wheel by the blade spring X*. As the shuttle box is moved round 


case 





spring G, which starts out beyond the side of the shuttle, as ‘ the shuttle that is out of action is prevented from being thrown out 
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of the cell through the vibration of the lathe by the wire Z, which 
is fastened to the lathe, and extends over the cell, and at the next 
movement of the shuttle box the shuttle falls out from the cell on 
to the shelf a, from whence they are taken to be refilled at leisure. 
The improvements also comprehend an arrangement to be used in 
conjunction with the herein-before described mechanism for shift- 
ing the shuttle box; but in this arrangement the shifting action is 
effected by a modification of the weft fork action, and is brought into 
operation either upon the breaking of the weft or its becoming ex- 
hausted. This is done by an arrangement of the weft fork, which 


is used for effecting the change in the shuttle box in place of stop- | 


ping the loom, as heretofore. ‘The weft fork 6 is balanced in the 
usual manner, and upon the weft breaking the backward end of the 
fork, falls and comes in contact with the upper end of the bell-crank 
lever c. 
loom framing, and this lever is kept vibrating to and fro by the 
action of the lever d on the shaft U, which is fitted on the shaft in 
manner similar to the lever ‘I’. ‘The action of the lever ¢ draws 
forward the bent arm e, which is fixed by a pinching screw 
to the upper end of the vertical lever /; this lever is fast to a tubular 
shaft g carried on the shaft 2. The tubular shaft g is kept in its 
place on the shaft h by end collars, which are fixed by pinching 
screws, and the motion of the shaft, caused by the lever f; raises the 
lever i which, in its turn, lifts the stud j projecting laterally from 
the bell crank lever &. The stud 7 carries at its outer end asmall 
vertical rod J, which, upon being raised, lifts up the plate O and so 
liberates the rotatory shuttle box. ‘This action brings the lever Q 
into operation, and the shuttle box is turned one cell, as_ previously 
described. The lever & being brought back to its normal position 
by the spring 4', the lever i is slotted longitudinally, and 
in this slot is carried a laterally projecting lever m, which raises 
the pawls n ‘and »! out of the ratchet wheel 0 so as to let back 
one or more teeth of the wheel while the change of the shuttle box 
is made, ‘The bent lever p is so arranged as to let back the ratchet 
wheel 0 one or more teeth, as may be required, by the action of the 
adjustable stop on the lever p, the pawl g of which falls into the 
teeth of the ratchet wheel o. The adjustable stop 7, which is carried 
in a slot formed in the lever Pp, has a notch formed in it which 
eatches the framing, and the stop may be set so as to allow 
the ratchet wheel o to turn back one or more teeth, as may 
be required in order to prevent any breaks or deficiency in the 
woven fabric. The lower part of the lever p is bent in- 
wards to allow of a counterweight being hung thereon if re- 
quired. In case the shuttle should be caught in the shed the 
shuttle box is provided with a self-acting arrangement or swell for 
bringing the stop motion of the loom into action. 
shuttle box J is arranged a small horizontal shaft s which swings 
freely in its bearings, and is formed with the pendant  pro- 
jecting part ¢. As the shuttle traverses to and fro, the pendant ¢ 
is pushed outwards by the shuttle, which causes the shaft s 





to turn upon its axis, and causes the pendant lever @ on the | 
' on until another notch in the pattern wheel is brought round by 


end of the shaft s to push back the lever uw which is fast to 
the shaft v. The motion of the shaft v about its axis raises the 
lever w, which lifts the catch 2 so that it moves forward clear of the 
projecting stop on the vertical blade spring 2', which consequently 
remains in its normal position. But if the sequence of movements 


The lever c is fitted on a stud projecting inwards from the | 


TEMPLETON’S 


causing the loom to be stopped as before described. — Minged to the 
shaft s or other convenient part isa flap piece or loose back in front 
of the lathe sword and in a line with the reed, so as to allow the 
shuttle box to rotate freely although the shuttle should not be 
driven fairly home. 

Fig. 11 is a partially sectional elevation showing an arrangement 
for actuating the rotatory shuttle box in a predetermined order or 
Sequence, so as to adapt the loom for weaving checked, striped, or 
figured goods, in which the patterns are produced by an alternate or 
regular succession of colours. In this modification the bell erank 
lever c, which receives its reciprocatory movement from the lever d 
on the shaft U, has at its upper end a slot in which is fitted 
a stud carrying the ratchet wheel 3, which is formed of a thin 
plate of iron or other suitable material. Inside the ratchet 
wheel and on the same stud is fitted a pattern wheel 4, the 
periphery of which is notched in such manner that a given number 
of shots of weft may be thrown in between each notch, the distance 
between the notches serving to regulate the shifting of the shuttle 
box and so cause it to change more or less frequently, as the pattern 
may require. The lever 7 has fitted to it an inwardly projecting 
rod which carries the pawl 5, this pawl 5 rests on the pattern wheel 


| 4 and partly extends over the segmental end of the lever c. To 


| causes the lever f to be brought towards the breast beam 6. 
Above the | 


| 


should not take place owing to the absence of the shuttle, the catch | 


x comes in contact with the stop on the spring z', so that the screw 
in the upper end of the spring pushes back the lever y, which in- 
stantly starts the spring lever z from its retaining notch, and the 
loom is stopped by the shifting of the strap Che shuttle box J! is 


provided with the usual spring Lat the back, which spring acts on | : 
| required in the weft, so that as the band moves round, and the pawl 


the lever 2 last to the end of the shaft v, the absence of the shuttle 


| together so as to be quite flexible. 


the breast beam 6 is fixed the spring pawl 7, which takes into the 
teeth of the ratchet wheel 4; this pawl is made with its catch 
directed inwards to allow the ratchet wheel 3 to be moved round 
by the action of the lever ¢ in conjunction with the fixed pawl 7. 
The upper end of the lever cis made with a laterally projecting 
part, which is slotted and fitted with the pawl 8, which prevents 
the ratchet wheel 3 from turning in the opposite direction. 
As the lever ¢ rises and falls with the action of the arm d, 
the ratchet wheel and the parts connected move to and fro, the 
forward movement being sufficient to allow of the pawl 7 taking 
into another tooth of the ratchet wheel 3, and this movement of 
the ratchet wheel tooth by tooth takes place at each rotation of 
the shaft U. The pattern wheel 4 moves in unison with the 
wheel 3, the two being connected together; the adjustment of the 
joint movement is obtained by the frictional contact of india-rubber 
or other suitable material, the pressure of which is adjusted by a 
nut on the stud. While the periphery of the pattern wheel 4 is 
moving beneath the pawl 5, the weaving goes ou with the coloured 
weft that at the moment is being woven in, but on the pawl 6 falling 
into one of the notches of the pattern wheel 4, it at the same time 
takes into a corresponding notch formed in the upper face of the 
segmental end of the lever c, and the forward motion of this lever 
This 
motion of the lever f turns the tubular shaft g partially on its axis, 
which causes the lever i to raise the rod /, aud operate the inter- 
vening parts so as to raise the plate O, in the manner hereinbefore 
explained. The raising of the plate O causes a new cell of the 
shuttle box to be brought round, in which is a shuttle carrying a 
differently coloured weft ; the weaving with this second weft goes 





the gmotion of the ratchet wheel, when a change takes place, 
and so on throughout the series. In lieu of the pattern wheel 4, 
an endless band may be arranged in such manner as to bring 
the cells of the shuttle box round in succession; this band con- 
sists of a series of metal plates or other suitable material connected 
The band passes over a 
small barrel on the stud of the lever c, the end of the barrel 
having on it the ratchet wheel 3, by which it is moved step by step 
carrying with it the flexible band. Holes are made in the plates 
forming the band at distances asunder agreeing with the changes 
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5 falls into one of the holes, the change is effected. In this moditi- 
cation the weft fork is fitted in the ordinary way in the lever y for 
stopping the loom on the breakage of the weft. In this modification 
or arrangement of the loom the shuttle-box J is fitted with an 
external casing so as to admit of its making the rotatory movement 
without displacing the shuttle; or in lien of this, the box may be 
supplied in the ordinary way by passing the shuttles through the 
mouthpiece of the shuttle-box as they are required, the used shuttles 
being discharged in the manner hereinbefore described. By means 
of the foregoing mechanical arrangement different colours of weft 
or sizes of yarn may be introduced at pleasure into the woven 
fabric, and in this way a great variety of checked, striped, figured, 
and other generally similar goods may be produced in the loom. 


Acemests IN Coan Mixes.—Great Britain loses a regiment every 
year in and about the coal mines. ‘The deaths from accidents were 
1,122 in 1857, 930 in L858, 914 in 1859, 1,109 in 1860, and now the 
return for 1861 is 943. ‘he average for the five years is just 
over 1,000. 


AccIDENT AT THE Matvern Ratnway Tunnet. — A remarkable 
accident has happened at the tunnel of the Worcester and Hereford 
ilway which passes through the range of Malvern-hills between 
Great and Little Malvern, As many exaggerated versions of the 
occurrence are current, we give the following statement, gleaned by 
a local correspondent on the spot. The accident happened on 
Sunday night, fortunately at a time when there was no train due In 
the tunnel. The tunnel is nearly a mile in length, and, for the 
greater part of it, is cut through hard rock, so that the work was a 
very arduous one; but being at length completed, and traflic having 
been regularly run through it for upwards of twelve months, it was 
supposed to be perfectly secure. It was constructed by Mr. Liddell, 
engineer to the Worcester and Hereford Railway Company, before 
the line became part of the West Midland system. During its con- 
struction an air shaft was cut at a distance of about a hundred yards 
from the eastern end of the tunnel, and the shaft was bricked 
throughout. Symptoms of the roof of the tunnel cracking about the 
place where the air shaft was constructed having appearé d, work- 
men were put into the tunnel to repair it. They were so ¢ ngaged 
on Sunday night, when one of them observed the wall bulge, and 
immediately gave the alarm to his fellow-workmen. They had just 
time to get clear of the place when the brick shaft sank bodily into 
the tunnel. The lower portion of the shaft broke into } 
with the soil which fell with it, quite choked up the tunnel, so that 
nothing could pass. ‘Che men happily escaped unhurt. Information 
Was at once given to the signal-men stationed at each outlet of the 
tunnel, and the traflic was stopped, and workmen sent Into the 
tunnel to remove the rubbish. ‘They were engaged in this work all 
day on Monday, under the direction of Mr. Wilson, engineer, Mr. 
Sheriff, manager, and other officers of the West Midland Railway, 
and succeeded in making a passage through the mass ol fallen brick, 
&e., by the afternoon. ‘The tratlic through the tunnel, of course, 18 
stopped, but the oflicials express a hope that it will be resumed in ° 
In the meantime passengers are conveyed between the 
by omnibuses which 
a distance of four or 








vjieces, aud, 








day or 80. 
two nearest stations, Colwell and Malvern, 
convey them over the top of the Malvern-hill, > 
tive miles, oceasioning a delay of about an hour on the J ; 
is a most providential circumstance that no tran was due at the 
time of the occurrence, or the loss of human life must have been 
frightful. ‘The rains which have fallen lately are supposed to have 
had something to due with the mishap, but it is said the weight ot 
the air shaft was enough to break through any arched masonry. 
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: TO CORRESPONDENTS. 

*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

E. W. (Greenwich).—Nezxt Weel. 

BR. M.—A note addressed to Mr. Simpson, care of E. Hunt, Esq., St. Enoch- 
square, Glasgow, would doubtless reach him, 
. J.— We ave glad to find you took our reply in good part, as it was imeant, 
We really cannot approve of your arrangenent, however, us vou describe it, 
and we do not think of a name likely to please you, 

A YOUNG ASPIKANT must apply by letter to the Secretary of Ue Admiralty, 
Whitehall, enclosing certijicates of servitude aud character, aud statement 

If accepted the applicant will be notified to report at 








of qualifications, 
Woolwich. 

S. D.—We are not aware that the actual quantity of steain expended in the 
Injector, in Jorcing vxny given quantity of water, under a given pressure, 
has been ascertained by experiment. In the case of donkey engines we have 
supicient evidence of the quantity of steai used, The Injector will discharge 
from exe tank of cold water into another at the sae level. 

J. G. W.—Mr. Bertran’s boiler was not accurately tested at very high pres- 
sure. A steam gauge, marking up to 150 Wb., was Jirst moced, by hydraulic 
pressure, through its whole range, after which a considerable but unascer- 
tained additional pressure was applied. la one of the trials the solid plute 
of the wan-hole cover was torn i tivo, but without asiecting aay of the 
welled joints 

Supscaiper.— The fact of which you speak applies to locomotive engines as 
well as to the dopier combs and cranks of carding machines. The weight 
which will balance them when at rest is too great when they are in motion. 
You ill perceive that the counterweight moves during a part of its vevolu- 
tion in @ direction nearly at right angles to the comb, It is during this 
motion that the disturbance takes place, and this can only be corrected by 
diminishing the weight. 





NEW PRESERVATIVE OF STONE. 
(To the Editor of The Engineer.) 

Sirn,—We beg to forward for your inspection a sample of our silicate of 
alumina made by the union of two alkaline solutions of silica and alumina ; 
these solutions, although possessing the properties of agent and re-agent, 
and although ultimately hardening by dryness to a hard, apparently vitre- 
ous substance, can be so proportioned and diluted with water that they 
remain together for some hours before decomposition takes place. <A re- 
arrangement of the particles, according to the new affinities called into play, 
then takes place, and the liquid solidifies into a substance resisting the 
action of dilute acids, as also of boiling water. Our best chemists agree in 
this material being highly suitable for the purpose for which we have 
applied it. To enable you to judge of it, so far as manipulation and its 
presence in the stone is concerned, we also forward you a piece of stone and 
a lens, by the aid of which the material may be seen enveloping the par- 
ticles forming the stone, as also filling up its interstices. We do not pretend 
for one moment to have a proof of its endurance as infallible as the test of 
time; but, if a comparatively indestructible material, applied with facility 
to the impregnating of porous substances, for their preservation, was a 
desideratum, we should be exceedingly glad to find that we have your 
approval so far as these premises are concerned.. 
3ARTLETT BROTUERS AND Co. 
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Devonshire Wharf, Camden Town, N.W. 


SHEARING AND PUNCHING MACHINES, 
(To the Editor of The Eagineer.) 

Sir,—In Tue Enaixerr, page 60, June 27, 1860, I find drawings of a 
Punching and Shearing Machine, made by Mr. C. De Bergue, of Manchester, 
and which is called his patent, and I always had the idea that it was so. Of 
late T have had a few days at the Exhibition in London, and have had the 
pleasure of seeing these machines at the Exhibition, which are made by 
De Bergue: and also a little further down on the same side, where his 
machines are exhibited, there stands a machine, a very rude looking one as 
lar as regards workmanship and the casting part of it, but certainly it 
strikes me that it is the very father of those machines which De Bergue calls 
his patent, for it is the sue swmile with the only difference that De Bergue 
has put the stop motion for the punch on a different side of the head. 
And also when De Bergue commenced making those machines, he did not 
apply the stop motion, therefore it appears to me he then had not received 
all particulars of the machine, and I really think that his so-called patent is 
a piracy of this very one now standing unnoticed and unrepresented, and 
no name on it, in the Exhibition. Perhaps, sir, you will just give the ma- 
chine a look, and in your next number I shall be glad to read your remarks 
or idea upon the machine I name. A SUBSCRIBER TO THE ENGINEER, 

Leeds, September, 12th, 1862. 





THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the varwus railiray stations; or it can, if preferred, be supplied 
direct from the ofice on the following teria :— 

Half-vearly (including double nunber), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
Tf evedit Le taken, an extra charge of two shillings and sixpence per annuit 
will be made. 
Tuk ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge Jor four lines and 
vader is hal-a-crown ; each line afterwards, sirpence. The line averages 

blocks ave charaed the same rate sor the space they fill. All 
single advertisements Srom the country must be accompanied by stamps in 
paument. 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, Mk. BERNARD LUXTON ; all other letters 
crd communications to be addressed to the Editor of THE ENGINEER, 163, 
Strand, London, W.C. 
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LOCOMOTIVE ENGINES. 

Curves of 15 chains, or 990ft., radius are becoming 
every day more common upon our railways.. Upon such a 
curve an 18ft. rail requires to be and is bent jin. out of 
a straight line. We have not yet, however, bent our roll- 
ing stock to suit the curved rail. ‘The engine, the tender, 
the carriage, and the wagon are literally made to run in a 
groove, the straight unyielding groove of a rectilinear per- 
manent way. What are the consequences in strain upon 
the wheels, and, pro tanto, in strain upon the permanent 
way, are manifest in the worn leading wheel flanges of 
nearly all our locomotives running over crooked lines. We 
know of cases where good new leading wheel tyres have 
had their flanges so cut away after only six weeks’ work 
that it was found absolutely unsafe to run them longer. 
The wear of the carriage wheel tyres might not have been 
as rapid, but there were a greater number to be worn, and 
the aggregate wear of the whole represented, furthermore, 
an at least equal amount of wear of the iron rails—a wear 
of their inner edges at least. And where the wear is so 
great what must be the mechanical power or “ locomotive 
power” expended in producing it? And what may 
have been the effects in loosening the rails and tyres? ‘To 
cut away one-half or three-quarters of an inch in 
thickness from the inner side of a railway wheel 
flange may be an easy matter with a powerful lathe 
and a well-ground steel cutting tool, but it is not 
So easy when the metal is to be ground off by being 
forced against the nearly flat side of a railway bar, 
and the strain, corresponding to the wear and tear, is 
then indeed enormous. ‘The railways laid out by the 
Stephensons and by Brunel had very few sharp curves, and 
on those of a mile radius, where the required curvature in 
un 18ft. rail is less than }in., there is little or no trouble 
with six or cight-wheel engines with parallel axles and 
15ft. or even 18ft. centres, Our mistake lies in the attempt 
to force such engines through the quick curves which our 
later lines so frequently present. It is no matter, some of 


our engineers appear to think, how tightly an engine may 


wedge itself in a curve as long as 
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it does not actually 
burst the gauge and leave the line. 

Under such circumstances it is encouraging to learn of 
the gradual introduction of the “bogie,” or truck-frame 
under locomotives. The last half-yearly report of Mr. Cowan, 
locomotive superintendent of the Great North of Scotland 
Railway, states that “the bogie engines referred to in my 
“ast report continue to give the most entire satisfaction. 
“ They are better adapted for working round tight curves, 
“and are much easier on the permanent way than the old 
“class of engines. The six engines at present building are 
“ being constructed on the same principle.” Mr. Cowan de- 
serves much credit for so clearly perceiving and so promptly 
adopting a valuable improvement. ‘The bogie can now, 
upon the latest plan of single-axle Bissell truck, be applied 
with only two wheels, and really at less expense than the 
ordinary leading wheels. Mr. Bissell, an American, had 
originally devised his truck so that it necessarily required 
four wheels, as all other American railway trucks then did. 
Mr. Zerah Colburn suggested to Mr, Bissell the application 
of his principle to two-wheeled trucks, and this idea has 
since been successfully carried out, both here and in the 
States. With this improvement it appears likely that the 
advantages of the bogie will ultimately secure its adoption 
under tenders and railway carriages, where, quite as much 
as under locomotives, its peculiar mobility would be found 
advantageous. For very longrailway carriages on crooked 
lines, bogies are indispensable, as is well known in the 
States, on the lines of which, Captain Galton has stated, 
our own carriages could not keep the line at anything like 
fair rates of speed. 

It is possible, however, that four-wheel bogies might be 
preferable in many cases on account of the better distribu- 
tion of weight which they afford. Mr. Watkin, after he 
had taken charge of the Grand Trunk Railway of Canada, 
reported that among the first and best improvements he 
made was the substitution of bogies for the four orsix wheels 
previously used under a large number of very heavy ten- 
ders. ‘To these, each wheel of which had been before 
loaded with from four to five tons, he attributed the enor- 
mous breakage of rails which had occurred during the 
previous winter. The engines and carriages, we may re- 
mark, were already provided with bogies. 

There is a notion, in the minds of some locomotive 
engincers, that a carriage cannot be vcry securely supported 
on bogies, and that for tenders or carriages running on 
steep inclines, where the brakes require to be frequently 
applied, they are quite inadmissible. A carriage may, how- 
ever, be as securely seated upon a pair of bogies as upon the 
ordinary arrangement of wheels, and it is a fact that very 
heavy trains, with bogies throughout, are worked, on some 
American lines, over long stretches of gradient as steep as 
1 in 43, and that the bogies give no trouble. Indeed, no 
wheels held in one position by the main framing of the 
tender or carriages are run on any American lines. We 
cannot but believe that an improvement which has already 
been successfully adopted upon some of our railways will 
soon work itself into favour upon all—or all, at least, pre- 
senting frequent curves of considerable sharpness, a 
characteristic already distinguishing most of our recent 
lines, 

THE FORCE OF CANNON SHOT. 

WHEN one wishes to convey an idea of the destructive 
force with which two moving bodies come in contact with 
each other he is almost certain to speak of their momentum, 
or, to pluralise the word, their momenta. We hear of the 
momentum of a battering ram, the momentum of a railway 
train, the momentum of a cannon shot, &c. And most of 
us have been taught that the momentum of a moving body 
is as its weight multiplied by its velocity. ‘he “ momen- 
tum,” therefore, of a railway train running at forty miles 
an hour is twice that of the same train when running 
at twenty miles an hour. And thus the destructive effects 
of a train running into another, or into any obstruction, are 
twice as great, it would appear, at forty as at twenty miles 
an hour. Here, however, is exactly where the word 
“momentum” breaks down, for it is here that, upon inves- 
tigation, we find “momentum” to be a word which, if it 
have any useful meaning at all, has none for the practical 
man. No dictionary or glossary, with any pretensions to 
accuracy, will define “ momentum” as the total mechanical 
power stored up in a moving body. It is often defined as 
the “quantity of motion” in a moving body, and this 
definition may be, and indeed commonly is, misinter- 
preted to mean the total destructive force stored up 
in the body. ‘The real meaning of the word “ momentum” 
is the mechanical power which a moving body can 
exert in a given time, and we may as well observe here 
that the distinction or condition which we have italicised 
is one which concerns no practical man, and that for 
all other than mathematical purposes, the word “ mo- 
mentum” might as well be banished, at once, from 
our vocabulary. No one can require to know what mecha- 
nical power or destructive effect a rifled shot can exert 
in a given time, however much he may desire to know 
what is the power or effect exerted irrespective of time. 
Time, indeed, forms no element in our consideration of the 
effect produced immediately after the instant at which two 
trains run together, or a 68-Ib. shot strikes a 44in. plate. 
What may be the progress of the shock during the first 
hundredth or the second or third thousandth of a second 
after collision is practically immaterial. We only wish to 
know what is the total effect, and this will inevitably be, 
in the case of bodies moving at different velocities, as the 
square of their velocities. It has been proved, we may 
now say centuries ago, that the height to which a body 
will rise from the carth will be four times as great with a 
given initial velocity as at half that velocity, nine times 
as great at JOft. per second as at 10ft. per second, 
and so on, the mechanical work done being always 
proportional, with bodies at different speeds, to the 
square of the velocity. We know, absolutely, by experi- 
ment, that a railway train at forty miles an hour will, by 
virtue of its own stored up mechanical power, run four 
times as far, when left to itself on a level line, as when 
moving at twenty miles an hour, and sixteen times as far 
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as when released at ten milesan hour. It would be in- 
correct to say that the train was carried along by its mo- 
mentum, inasmuch as momentum is, in the first place, only 
a mathematical abstraction signifying an effect, and not a 
cause, and in the next place momentum varies only directly 
as the velocity. ‘Thus the train which, running at forty 
miles an hour, has four times the amount of stored-up 
mechanical power of another moving at half that speed, 
has, nevertheless, but twice the momentum, inasmuch as 
the faster train would only run twice as far as the slower 
train in a yiven time, say in the first second after the pro- 
pelling power of the engine was removed. The faster 
train would run four times as far as the slower train before 
stopping, and would occupy twice the space.of time in 
coming to rest. 

As applied to the effects of cannon shot, momentum has 
been generally misinterpreted as representing the destruc- 
tive effects produced at short ranges, with given initial 
velocities—that is to say the velocity at which the shot 
leaves the gun, and hence a great number of persons have 
concluded that these ettects were necessarily in proportion 
—in the case of shot of any given weight—to the velocity 
of the shot on striking, the final velocity, at short ranges, 
being assumed to be but little less than the initial velocity. 
When it was known that the rifled shots, from the Arm- 
strong and Whitworth guns, although fired at known low 
initial velocities, had attained ranges of from three to 
nearly six miles, nothing short of actual and repeated 
experiments could divest the popular mind of the idea 
that these rifled guns must prove the most efficient against 
armour plates. We have abundant reasons for believing 
that the ordnance authorities for some time held to the 
same faith. It was nothing that the charge of powder, in 
the rifled guns, was but one-eighth or one-sixth of the 
weight of the projectile, instead of one-fourth as in the 
case of the smooth bores, nor did it matter that, in the case 
of the rifled gun, a large part of the energy of the powder 
was expended in overcoming the friction of the projectile 
and in giving it an enormously rapid rotation. ‘The real 
reason why the long range was obtained—to wit the small 
frontage and consequently moderate resistance of the pro- 


jectile—was not fully understood, and so it was believed 


that a rifled bolt which could be thrown three times as far 
as a round shot, could also be sent through an armour 
plate three times as thick as that through which the 
latter could make a breach. ‘This erroneous opinion has 
now been pretty well dissipated by the accumulated results 
of many experiments, and, indeed, we have at last had it 
from the Zimes that the Armstrong guns are, of all 
others, the least efficient against armour plates. This 
result, our readers will remember, we confidently asserted 
several months ago, and we need no assurance that they 
have not forgotten how we explained, quite as long ago, 
that the effect of shot, of given weight, in penetrating or 
smashing armour plates, was as the square of their veloci- 
ties. We have so often of late seen this proposition quoted 
“upon the high authority of Sir William Armstrong,” that 
we have thought it right to again call attention to itas a 
long established and admitted law, applicable to all bodies 
in motion, although possibly first applied to the cireum- 
stances of armour-plates—tirst at least in a public news- 
paper —in THE ENGINEER. It was really in reply to 
what we had said of the low initial velocity and, therefore, 
small penetrative power of the Armstrong projectiles, that 
Sir William, in writing tothe Zimes, first publicly recog- 
nised the primary law in question, alaw which was tirst laid 
down by the greatest natural philosopher who ever lived. 
INVALID PATENTS. 

WE are very often reminded that “there is nothing 
new under the sun,” a proverb which, like a great many 
others, is sometimes true, and as often false. ‘The Patent 
Office records show that a great number of inventions are 
being constantly ve-patented; but where these inventions 
are counted among those impracticable French schemes for 
“ obtaining motive power,” or where they relate to “ utilis- 
ing the London sewage,” or to “new modes of adver- 
tising,” or the like, few concern themselves as to their 
novelty. Where, however, a patent is being worked com- 
mercially and successfully, and especially where Mr. Carp- 
mael, we will say, has drawn up the claim, it is commonly 
supposed that there can be nothing material in the way. 
Upwards of 40,000 patents have veen issued since the 
time of James I., and as these have all been printed, in- 
dexed, and classified, most individuals will suppose that 
every one has been examined in turn before any supposed 
new invention is brought before the world, backed by the 
strong support of capital and connection. And yet how 
seldom is this examination made! Not one man in ten 
thousand will deliberately sit down to go over 40,000 odd 
specifications, one by one, especially in such a dust-hole as 
the Patent Office library in Southampton-buildings. An 
embryo patentee, or a capitalist who is on the point of in- 
vesting a few hundred or a few thousand pounds, as the 
case may be, in a new scheme, provisionally protected, may 
present himself in the narrow and close apartment in ques- 
tion, and ask to see “all the patents relating to”—we 
will say “ furnaces.” ‘The obliging attendants (and we 
doubt if there is another public office of any kind 
where the visitor receives more or better attention) 
do their utmost for him, but an hour or two’s search 
is generally enough to answer his purpose. Oppressed 
by dust and a generally stifling atmosphere, and sub- 
dued by the weight and forbidding appearance of a ton 
or so of specifications, the explorer is generally satisfied to 
retire after he has looked up the claims under one or more 
subjects which appear in Mr. Woodcroft’s elaborate in- 
dexes. But how often will the search, thus conducted, 
prove fruitless. ‘Ihe titles of many patents are most ob- 
scure, and hence they are not indexed exactly where one 
would expect to find them. Thus Winsor, who was among 
the pioneers of gas lighting in London, was very evasive 
in his specifications, and instead of patenting his inventions 
under a name which would have insured their entry among 
other inventions for gas lighting, he so worded his 
titles that they are indexed only among “furnaces for 
heating.” And so of many other inventions. An 
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improvement in steam boiler furnaces may be re- 
ferred in the indexes to “steam engines,” and a 
new contrivance in the way of valve gear will be 
entered, under the inspiration of some patent agent, 
among “improvements in apparatus for controlling the 
flow of aeriform bodies,” or something, at any rate, very 
much of that sort! ‘There really is but one way to properly 
conduct a search at the Patent Office, and that is to examine 
all the specifications seriatim. ‘To properly conduct such a 
search in person or by deputy might cost a hundred 
guineas or more, and hence many inventors prefer to at 
once incur the cost of a patent, say fifty guineas or so, and 
to trust luck to the subsequent discovery of a prior claim. 
It is natural not to wish to know of the existence of a hos- 
tile claim, and in many cases it may be safely concluded 
that none such will appear before a patent has been suc- 
cessfully disposed of, especially where the negotiation is 
conducted quietly. 

It is under the circumstances which we have thus indi- 
cated that a goodly number of old inventions have, within 
the last few years, been re-invented, re-patented, and 
brought into renewed public favour. We, of course, cannot 
know what the exact number of these resuscitations may 
be, but we do know that they include something like a 
dozen, at least, of patents which are now being worked 
with considerable profit. 

On the 9th of December next Messrs. Lamb and 
Summers’ boiler patent will expire. ‘There is but one 
respect in which this boiler differs from that made by 
Walter Hancock, aud patented by him in several patents 
dating from 1829 to 1839, among others Nos. 6364 and 
7990. Hancock had flat deep vessels, containing the water | 
and having a circulation of flame and hot air between 
them. Mr. Lamb employs similar vessels as flues, with the 
water in the intervening spaces. 

In the early part of 1855 Mr. Miller, of Dublin, 
patented a piston in which each ring was self-packing by 
the action of steam let in upon the back of it, at each 
alternate stroke. ‘This patent (No. 441, 1855) is believed 
to be a profitable one, as many steam engine makers and 
locomotive builders pay royalties under it, and it has sur- 
vived the climactcrae which is one of the best tests of the 
commercial success of a patent, viz., the payment of the 
£100 stamp. But it is a fact that Mr. Spiller, of Battersea, 
made steam pistons twenty years ago, the rings of which 
were self-packing upon the same principle as Miller’s, the 
only difference in practical detail being that the steam for 
tightening the rings, alternately, was let in through an 
annular groove around the whole circumference of the junk 
ring, instead of through one or more small holes. It is the 
fact, moreover, that many who are now nominally using the 
Miller piston have closed up the steam holes behind the | 
packing rings, so that the piston becomes identical with | 
that used for more than twenty years in Sweden, and now 
almost everywhere known as * the Swedish piston.” 

Mr. I). K. Clark, some time near the close of the year 
1857, patented the application of small jets of steam in 
such a manner that, by their discharge through openings | 
in the sides of boiler furnaces or fireboxes, they should 
“induce” currents of air, or, in other words, draw air into 
such fireboxes by virtue of the attraction which a jet of 
steam is known toexercise upon the air through which it may 
be discharged. A good deal has been said and written | 
about Mr, Clark's “ jets,” considerable royalties, we believe, | 
have been collected for their use, and the Admiralty, if we | 
are not mistaken, were once about to adopt and pay for 
them for the prevention of smoke in the steam vessels of 
the navy. We instanced, on a former occasion, a number | 
of applications of the steam jet, suflicient to cast strong 
doubts upon the validity of Mr. Clark’s patent, but we had 
not then fallen upon the specitication of M. Cristophe 
Francois Delabarre, for an “apparatus to be used in pro- 
pelling gases and foreing liquids,” patented February 15th, 
1855 (No. 346). This patent, which has now lapsed by 
the non-payment, last February, of the £100 stamp, com- 
pletely anticipates Mr, Clark’s claim. M. Delabarre’s 
specification occupies eighteen large printed pages, and closes 
with the following claim, to wit:—* The use and employ- 
“ment of a mixture of steam and air or other gases, 
“instead of the apparatus now in use for the same pur- 
“ pose, said mixture being obtained and applied as above 
“described by projecting a relatively small and more 
“or less compressed current of steam or other at- 
“tracting fluid into a large single or snultiple re- 
“cipient pipe or channel, so as to give access to 
“and cause the attraction of a considerable mass of air to 
“be carried along with the steam, &c., for the following | 
“ purposes :—First, for causing draught in or blowing | 
* furnaces either by attraction, suction, or chimney-blast, | 
“ or else by direct blowing, driving, or propulsion, Second, | 
“ for heating and warming houses, water, steam cylinders, 
“Xe. Third, for exhausting or extracting vapours from 
“ closed vessels and deleterious gases from places in a low 
“ situation, and also forcing wholesome air into the same.” 
M. Delabarre’s specification contains an interesting ¢ccount 
of the history of the steam jet, as applied in France, at 
least. ‘ Before the year 1825,” says M. Delabarre, “only | 
“the expansive force of steam was used in the manufac- 
“tures, when the late Professor Pelletan and myself’ dis- 
‘ covered the property which steam has of attracting and 
‘carrying along and propelling or driving air and other 
‘gases ; and the dynamics of liquids and fluids acting in 
such manner being very difficult to investigate, we have 
ever since made new researches and numerous ex 
periments on this subject, in order to discover the 
best way of putting the above principles into prac- 
tice. However, we no sooner had informed the Academy 
“of Sciences of the above discovery, and shown its 
different practical applications, than practical men of 
‘ different countries tried to avail themselves of it for | 
‘industrial purposes. ‘Thus the late George Stephen- 
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‘son (sic !), by means of a steam blast or jet through the | 
‘ chimney, was enabled to run his locomotives with a much 
“ greater speed than was attained by previous plans. But 

“ this means, however efficient for locomotives, in which | 
“ the steam becomes useless, after having moved the piston, 
“ can be used with advantage only in this and other analo- 
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/* the valve for the admission and exhaustion of steam, and 





“gous cases. Since then a continuous jet of steam has 
“been employed by directing it upon the flame, for the 
“ purpose of obtaining a more intense heat, and numerous 
“inventors have used the same means for the large chim- 
“ neys of factories and of steamers, and also for ventilating 
“mines. All these attempts have afforded interesting 
‘results, but have mostly been abandoned, because they 
require too much steam, and hence are too expensive to 
work. During the period from 1529 to 1846 I obtained 
several patents (in France) for inventions relating to the 
“use of steam acting by attraction, but not having com- 
pletely attained the end desired I was obliged to continue 
my investigations until I arrived at the novel results 
which I will now fully describe.” M. Delabarre then 
proceeds to show some interesting application of steam 
induced currents, and, among others, that of raising liquids 
by steam in the same manner as in Giffard’s Injector, with 
this single and most important difference, however, that 
the liquids were not directed into a steam boiler. The 
degree of exhaustion, according to M. Delabarre, which 
may be obtained in a close vessel by the induction caused 
by a jet of steam discharging outwardly, is about *)ths 
part of an atmosphere—very much more indeed than we 
should have supposed. 

In the autumn of 1858 Mr. Martin Benson patented a 
water tube boiler in which a constant artificial circulation 
of water was maintained throughout the tubes, and between 
them and a water case or receiver, by means of a donkey 
pump or circulator, in addition to the ordinary feed pump. 
We do not doubt that Mr. Benson was the first to devise 
this system of forced circulation, for he had practised it in 
America, as we understand, some years before the date of 
his English patent. On the 4th September, 1855, however, 
Mr. William H. James, of Camberwell, had patented the same 
system of circulation as applied to the same class of boilers. 
In Mr. James’ specification (No. 1998, 1855) we have an 
elaborate description of a water tube boiler, with receiver, 
and with a circulating force pump in addition to the ordi- 
nary feed pump. ‘The circulating pump Mr. James 
appropriately named the “ heart pump,” from a cer- 
tain resemblance between its functions and those of 
the human heart. By the recent payment of the 
£100 stamp Mr. James’ patent will be kept alive 
until September, 1869, and, as it covers the distinctive 
principle of the Benson boiler, it may prove a profitable 
one. ‘the specification is lacking, however, in that 
careful consideration of details which is observable in 
Mr. Benson’s, and the latter, indeed, includes devices 
which are, perhaps, next to indispensable to the prac- 
tical success of water tube boilers. This, however, 
does not alter the fact that Mr. Benson’s patent, as it 
stands, is not worth the sheep-skin upon which it is 
written. We may just mention here that Mr. James is, we 
believe, the engineer who first surveyed the Liverpool and 
Manchester Railway in 1821, five years before Mr. Vignoles 
surveyed the same line for the Messrs. Rennie, and seven 
or eight years before its final survey by George Stephenson. 
Mr. James several years ago (viz., June 14, 1825, No. 5,186, 
old law) patented a revolving steam boiler, but whether 
this anticipated a certain recent invention in that line we 
have not yet had Icisure to determine. 

Mr. Benson took another patent, No. 2,532, 1858, which 
has been re-patented, in all that is essential, by Mr. Thomas 
Ellis, of Swindon. It is for so rolling bridge rails that the 
two lower inner corners shall touch one another. We 
believe the fact to be that such rails were used on the 
Dublin and Drogheda Railway in or soon after 1845, but 
we are not aware that they were ever patented here until 
Mr. Benson described what is known in America as Stevens’ 
* hollow rail.” Mr. Benson, however, did not pay the £50 
stamp, and hence his patent expired shortly before Mr. 
Ellis’ (No. 3,009, November 29th, 1861) was granted. 
Mr. Ellis’ reason for preferring the form of rail in question 
is different, we may observe, from that which caused it to be 
first patented in the United States, and afterwards by 
Mr. Benson in this country. Mr. Ellis found the bridge 
rail to “ mash” inconveniently into the longitudinal timbers 
of the Great Western Railway, and believed that by closing 
the rail at the bottom he could overcome this difficulty. The 
American rail, however, is intended for, and, thus far, has 
been used only on cross sleepers, and its outward form is 
that of the common American or contractor’s rail. The 
improvement is for making such a rail hollow with the 
view of saving iron for a given strength, and possibly for 
insuring a sounder working of the iron in the head of the 
rail. Setting aside these considerations, however, Mr. 
Benson's and Mr. Ellis’ rails are piled and rolled in the 
same manner, and are nearly alike in their outward form 
when finished, although no precise form is covered by the 
patent. 

Mr. Joy, of Manchester, patented, in 1857 (No. 929), the 
use of steam-moved pistons acting directly on the slide 
valves of steam engines, and, furthermore, the adjustment 
of steam ports so that they might be opened and closed, and 
the admission of steam thereby regulated, by the piston 
itself. On the 3rd of February last Mr. Joy patented a 
steam hammer in which, as he describes it, he “ leaves out 
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“ makes the piston itself serve asa valve by allowing it to pass 
“over and uncover a port or ports in the cylinder at proper 
“ intervals for the admission and exhaustion of steam,” or, 
says Mr. Joy, ‘1 reverse the action, and make the piston 
“ stationary,und allow the cylinder to move overit.” Forany- 
thing that we know, the steam hammer in which the piston 
serves as the valve is new, but we are not aware that Mr. 
Joy is making such hammers. He is, we believe, making a 





steam hammer in which, when the piston rises to a certain 
point (which may be varied within certain limits) it—the 
piston—uncovers a port which admits some of the steam 
within the cylinder to the chamber of a piston valve, which 
valve reverses the steam and allows the hammer bar to fall. 
This plan of moving valves was covered by Nasmyth and 
Gaskeil’s patent of February 23rd, 1818 (No. 12,074, old 
law). The second claim under this patent is for “ the em- 
‘ployment or use of apertures, such as described at P, P', 
" fou’ in the main cylinder for the purpose of working the | 
“piston A and main slide valve C to effect the motion of | 


“the hammer and regulate its length of stroke, as seen in 
“Figs. 1, 1’, 2,3, and 4.” In this specification the whole 
principle of steam-moved valves is fully described and 
illustrated, and it fully bars Mr. Joy from any rights in 
the matter, except he confine himself strictly to his plan 
for steam hammers without any distributing valve what- 
ever. 

Mr. F. H. Wenham patented, June 6th, 1860 (No. 1,386 
of that year), the use of superheating apparatus for super- 
heating steam on its passage from the high pressure cy- 
linder to the low pressure cylinder of a compound engine, 
and, where three cylinders are successively used, the use 
also of superheating apparatus between the second and 
third cylinders in the series. A compound engine with 
two cylinders is exhibited by Mr. Wenham in the Ex- 
hibition under the name of the thermo-expansive engine, 
and for whichamedal has beenawarded. The same applica- 
tion of saperheating apparatus between two or more cylinders 
of compound engines was patented by Mr. Adamson, of 
Hyde, ten years ago (specification No. 14,259, old law), and 
the patent is, we believe, still in force. 

Messrs. Russell and Brown, of Wednesbury, obtained a 
patent, October 13th, 1860 (No. 2,499 of that year), for a 
valve whereby steam from a high pressure boiler, and at 
any pressure, might be diminished in pressure to any re- 
quired extent, to be afterwards used in a low pressure 
engine, or for heating, &c. The same arrangement of 
regulating or diminishing valve was patented Feb. 11th, 
1858 (No. 255), by Louis Cass. Mr. Cass showed only a 
stout spring with adjustable serews for counterpoising the 
pressure on a balance piston, whereas Messrs. Russell and 
Brown state that cither springs or weights may be used for 
this purpose, their drawing showing a weight only. 

On the 28th September, 1861, a patent was taken by 
Mr. Knight, of Ficet-street, for what is known in the 
States as the “Worthington Duplex Pump.” It was 
patented, not as a communication from Mr. Worthington 
himself, but as from another resident of New York. The 
same pump was illustrated and its essential peculiarity 
described in Jlviley’s Railway Practice, a large work 
published both in New York and London, and advertised 
here by Messrs. Sampson Low, Son, and Co. in February, 
1861. The chief peculiarity of the pump consists in the 
employment of two direct and double acting steam pumps 
placed side by side, and connected in such manner that, 
without any rotary motion, the piston rod of each engine 
shall work the steam valve of the other engine. ‘This fea- 
ture was fully described and illustrated in the work in 
question, and hence any subsequent English patent upon it 
is null and void, so far as legal effect isconcerned. Another 
peculiarity of the pump, not described, however, in 
Mr. Holley’s book, is in the use of separate induction and 
exhaust ports at each end of each steam cylinder, for the 
purpose of cushioning the piston at the end of each stroke. 
This, however, could be as well done by a slight amount of 
inside lap in the common slide valve, thus avoiding the 
necessity for making four additional steamports in a double 
cylinder casting, in which there are now no less than ten 
ports in all. ‘he pump, as it is, is a complicated piece 
of mechanism, having four pistons and six stuffing boxes, 
besides other extensive steam-tight and water-tight joints, 
and includes, in all, upwards of 250 distinct pieces in its con- 
struction. 

A patent was also obtained last year for what is known 
as ‘ Porter’s governor.” ‘There are two varieties, one in- 
tended as a marine governor and having a spring to 
counteract the divergent tendency of the balls, while the 
other, for land engines, has a heavy central weight for the 
same purpose. ‘The first plan was refused a patent, on the 
opposition of Mr. Silver, and, having been published in the 
Patent Office blue books, is worthless to any patentee. The 
second plan was afterwards patented under the name of 
another person, but a governor with a central weight for 
counteracting the divergent action of the balls hus been 
used by Mr. Manning, of Leeds, for seven years, so that 
the Porter governor patent appears to be completely 
worthless. 

A contemporary has published an extract from Dr. 
Carpenter’s Mechanical Philosophy (which we reproduce in 
another column), containing a complete description of 
the differential pulley block, as originally invented, twenty 
years ago, by a Mr. Moore, of Bristol, and afterwards 
patented April 25th, 1859, by ‘Il. A. Weston (No. 1,033, 
1859). We have not ourselves made the reference to Dr. 
Carpenter’s work, but presuming that the publication was 
there made in the words quoted, Mr. Weston’s patent 1s 
absolutely worthless. 

It will be observed that the patents which we have thus 
disposed of are not mere speculations as yet undeveloped, 
but that nearly every one of them has been extensively 
worked, several of them having been sold for considerable 
sums of money. The just rights of invention are such that 
20 apology is needed for an exposure of undeserved and 
invalid patents, whether obtained fraudulently or in 
ignorance. On the contrary, it is especially the duty of a 
journal like our own to give the utmost publicity to every 
known case of infringement upon the just rights of 
original inventors, and we shall, no doubt, be enabled, in 
the course of time, to give proofs of the invalidity of 
several other patents upon which large profits have already 
been undeservedly appropriated. 





New Law on Hicuways.—By the new Highway Act, passed in 
the last session, aud which has immediate operation, rway 
districts” can be formed by justices in session, and all roads kept in 
proper repair. A provisional order for the formation of a district 
can be made, of which public notice is to be given, and objections 
heard. ‘The justices are authorised either to rescind the order made, 
or to grant a final order. “* Waywardens” are to be elected, and to sit 
at the board with the justices. The highway boards have the 
appointment of officers, and the district surveyor of a board is every 
year to make an estimate of the expenses likely to be incurred in 
maintaining and keeping the roads in proper repair. The expenses 






| of each district board are to be charged on the several parishes 


forming the district, and payment when refused by the church wardens 
and overseers to be enforced against them. The churchwardens are 
empowered by the new Act to levy rates for making payments to 
the highway boards, In the 47th section of the statute it is shown 
how a “ betier management of highways” can be effected in England. 
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Tue Lonpon, Cuarnam, Dover Ranwar— -At the 


them recommending the approval of a plan submitted by the London, 
Chatham, and Dovel r Railway Company for the erection of a railway 
bridge across the River Thames at Blackfriars. 
confirmed. 

Tue Late Mr. A. M. Ross.—The Toronto Leader states that the 
cause of the death of Mr. Noss was a mental malady, traced to the 
attacks of an unscrupulous clique in London, led by G. R. Stephen- 
son, a relative of the late Robert. He sough: to detract from the 
fame of Mr. Ross by publications, claiming all the credit for Mr. 
Stephenson as designer of the Victoria Bridge, and censuring Mr. 
uss for receiving public praise. In Canada, where he was so well 
known, the papers state that he was one of the most courteous and 
unassuming of men, and they denounce the persecution to which he 
had bee n subje ected, 





Powrer.—On the Scheldt, near Antwerp, 
experiments have been made with a river boat provided with a new 
propelling power which has been recently discovered. ‘The boa 
has neither paddle-wheels nor screw. In the middle of it, however, 
is a cone-shaped kettle into which the water is pumped up, and 
from which it is driven out with great force into the river through 
two curved boxes on the side of the boat, by which means the 
vessel is propelled forward with great swiftness. Py simple ma- 
chinery the arrangement of the boxes can be 

boat can be turned immediately and steered in any direction. 
experiments made with this boat, which is intended to ply between 













































last 
meeting of the Court of Common Council Mr. Vallance, chairman 
of the Bridge-house Estates Committee, presented a report from 


The report was 


so altered that the 


The 





THE PATEN JOURN AL, 


Condensed from the Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 






1426. CHARLES JAMES NEALE, High Oakham, Nottinghamshire, ‘‘ Improve- 
ments in apparatus for measuring and regisieriug corn and other grain.” 





— Petition recorded 12(h May, 1862. 


































1816. JEAN Baptiste Turormite Detunca, Quesnoy le Montant, Somme, 
France, ** Improved apparatus or machinery for treating flax or hemp.” 
—Petition recorded 20th June, 1862. 

1835. HENRY GONNON, Saint Nazaire, Loire Inférieure, France, ** Improved 
machinery for making bricks etition recorded 2ist June j 

1878. JuLES Martin, Rue de Bordeaux, Perigueux, France, 
ments in reaping and mowing machines —Pitition recorded ° 
1862 

2071. Witmam Epwarp Gener, Wellington- “strc Strand, London, ‘*Im- 
proved excavating or boring apparatus.”—A ¢ nunication from An- 
toine Trouillet, Xertigny, Vosges, France.—Petition recorded 21st July, 
1862. 

2129. CHARLES W Ml TER FE Warwick-terrace, Pelgrave-road, Hanover- 
square, Le ndon, * Improvements in the meaus of nupeding the entrance 
ot ships and vesse Is, and in particular of screw ships, into channels,” 
— 2th July, is62 

2146 Jama 3 M ACKENZIE, Arunde!-square, Islington, London, “ Improeve- 
ments in shaping machines for curvilinear surfaces.”—Petiio rded 
29th July, 182 

2183. Kovert Nurse, Machen, near Newport, and stg NURSE, jun., 
Pontymister, Monmouthshire, * An improved ant “Wg pot.” : 

2185. CHARLES Henry PLevins, Dunstan Hall, | voce, | ay and TTenry 
Riper, Rotherham, Yorkshire, “ lLmprovements in the construction of 


















































Luik and Seraing, have far exceeded e xpectation, and will perhaps aoeanie tame ati hry corves, = <_ “grog tipping or d 
cause a vevolution in the means of propulsion, ‘The new system, 2197, Jawes Higorx, M: mehester, “An improved substitute for cow dung 
which has been discovered by a German, one Mr. Seiber, can be used in printing and dycing textile fabrics or yarns.”—Petiti ‘ ( 
very well applied to large vessels. —Dutch Paper. 5th August, | 

Tue Biackrriars Brice Comperimon.—At the last meeting of PRascos Hexny Marie Come Daniexs CHEVALIER Di PENIS DE 
the Court of Common Council, Dr. Abraham moved that it be Lacombe, Paris, * huprovements in the means of lighting towns or other 
referred to the Dridge-house Estates Committee, to consider w hether rare a . — op: 1% encitg-- by are Soe eee neem 
any and what remuneration should be off-red to the uns ssful | eons ‘tom jae "Hesay Gueuans r. I: awrence-lane, LonJon, “ An im- 
engineers who furnished plans, designs, and estimates for the proved fastening for purses, pocket books, needle books, ladies’ eompa- 
erection of a new bridge at Blackfriars, aud to report thereon to the | — nions, instruments, eases, and other similar articles.’ — ‘communication 
court. He reminded the court that the gentlemen im question, all | from Eduard Posen, Offenbach, Germany.” —Petiti wded Ith August, 
men of eminence in their profession, had been invited to send in |, 156" , : oh eae = a 
plans and estimates, and that they must have devoted much time and | ~ aa wouaae 3 re vey Belgium, . nee ee sore maiden, 

. s 2 7 ‘ denser, a new boiler-feeding apparatus.”—/ « ¢ sth 
attention to the matter and incurred considerable expense. ‘They Jugust, 
had also afterwards, at the request of the court, attended the Bridge- | 2 WILLIAM WiirrLe, Smethwick, Staffordshire, ‘Improved machinery 
house Estates Committee and given vird voce explanations of their for the manufacture of nails and spikes.” ‘ 
several designs and vstimates, and much valuable information on the | 23:9 Henry Warrrakes, Church, near Accrington, Lancas *Tmprove- 
general subject. He therefore submitted that they were fairly rapa in he ve + — in the manufacttire of the: aan aie 
a . ions recorded 2 Auvust st: 

entitled to a reasonable amount of compensati ‘ > he motion was : Spwakps, aldermanbury, London, * Improvements in the per 
seconded by Deputy Rathbone, but op; wed | y Mr. H. Lowman |} vy of railways.”"—Petition recorded 23rd August, 862 ‘ 
Vaylor and Mr. Hopgood, and eve utually lost ’ McHAKD HuGiEKs, Mottram-stre tephen'sticet, Salford 

Destruction or a Tower sy Gusyrow —The large martello | improvements in the constructi -4 saw machines.” ‘ 
tower which guarded the entrance to ( ‘hatham Harbour has been | 2363. M Epwako Genes, Wellington-street, muon, “* Im- 
entirely demolished, the removal of the fort having been rendered provements in mays or comets."—A commun ition frm ulie’S ling, 
necessary by the enlargement and extension of Chatham Dockyard, | » _ a TIARRISON and BENJAMIN HARRISON, Otley, Yorksbire, “Ih 
one of the proposed new basins occupying the site on which the |~ provements in srr plc pitta ae ae stacks Hiheand 
tower formerly stood. For seve ral weeks past anumbe Y of the sap pers | 2367. Leon Janosson, La Madelaine, near nee, “An improved 
and miners of the Royal Engineers, acting under the direction of process and machinery for bleaching or washing le fabrics and mate 
Col. Lovell, C.B., the principal director of tield-works at the Royal vials.” — Petitions , 
Engineer establishment, have been employed in driving the gall ries | 7 WILLIAM Ht aad _ Lane shire, “Improvements 
in order 40 remove the towe: by “bets y charges of gunpowde ie aia or apparatus for carding cotton and other fibrous mate- 
charges of powder used on the occasion were each of 40 1b. weight, | 9376, Cranves CLARK. City-road, London, “ Improvements in tea and other 





the whole 
The explosion was under the immediate 
» head of the electrical departme nt at the 


distributed at equal distances beneath the foundations, 
being connected by wire 
direction of Capt. Scott, 

















Royal Engineers’ establisument. At a given signal the electric 
spark was sent through the wires, and in an instant after the base 
of the tower was seen to force itself outwards, followed the entire 
structure rising bodily in the ing i shower of 
stones, bricks, and mortar, the efi grand. 





ORDNANCE Gossip.—Some important experiments have been lately 
made at Portsmouth with a guu fired from beneath the water; and 
it has been clearly proved that, at a distance of thirty feet, a shot 








can be sent through a substance equal to the two sides of the War- 
rior’s bottom. Our “re-constructed” navy promises to be more 
expensive to the public than was + ined for. ‘The last experiment 





at Shoeburyness is reckoned to have again the balance of 


effectiveness in tinee of guns against ti so far as inventions 
' 


turi 








and manufacture have yet proceeded, 2 partisans of irresistible 
armour had maintained that if, instead of a given th ‘kness of iron 
in one solid piece, ther th a space between, the 





! re were two plat ‘Ss 

force of the shot in piercing the outer plate would 
that the second plate would repel it. But Mr. Whitworth brings up 
a rifled 7v- pound 4, With afl toca, harden h, after 


so deadened 











completely jercing the outer 4-in. plate, a ‘ tin it, 
burst inside, shattering the back frame, which was of 4-in. oak plate 1 
with 2-in. Wrought iron, at an interval of two or th feet from the 
outer frame. So, in this cont:oversy, * the atiack” again gets the 


better of “the defence.” If shells can now do so muc ch upon the se 
armour plates What may not solid shot do? Mr. Whitworth’s hit 
1: 2-pounder sent not ouly its shot but its shell right 
armour plate, with a backing of oait beams a fo 
Horsfall or Merse y gun threw a 270 1b. solid shot ce! 
target similar to the Warrior's broadside. Th 
be resumed yesterday. 

A New Troi 





in through a 
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rimecnts were 
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meeting of the City Commission of Sewers, 

engineer, propounde laplanforrelieving the tral 2 at the cross jt netion 
of Fleet-strect, Farringdon-street, Ludgate-hill, and Bridge-street, 
Which he submitted was well worth consideration, having regard 


to the prospect of the traflie being rapidly ased, excessive 
though it now is by the « soci of the widened lackfriat + Liridge 
aud the establishment of two. r: tilway termini adjoining, viz., that 
of the 1. ondon, Chatham, and Dover Company in Farringdon-street, 
and that of the Me ‘tropolitan Company in Victoria-street. ‘The pro- 
position is to sink, by a gradual incline, a width of about 20ft. in the 
centre of the road in Farrin; pton-ciens et an 1 Bridge-street, the 
of the present cabstands, commenc ing about Fleet-lane on the one 
side, and at Union-street on the other, so as to form a free passage 
under the old Fleet-bridge and under the ordivary roadway fot 

double line of earri: iges for what may be terme 1 the Blackfriars- 
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trays for used there 
with.” 


. GEORGE 


the table, and in urns and apparatus intended to be 


L Tre} 





INDSAY, Belfast, Antrim, nd, ‘** An improved mode of 





















arranging and dispusing guns in ships employed in naval warfare and other- 
wise.” 

2379. Ricnarp ArcminiLp Brooman, Fleet-strect, London, * Improve- 
ments in machinery for separating or sorting snd washing coal an 
minerals."—A communication from Maximilien Evrard, St. Etvier 
France. 

2381. Joun Grorak Nvurrine, street, London, “‘ An improvement 
in the manufacture of button 

2383. Harry Wuinresipg Cook, Norwoc roved apparatus 
for obtaining motive power, applic whinery, er for 
other purposes where a motive power is required Petitions rec rded TU 
August, 1802. 

2355. Joseru Kircuis, Liverpool, “Improvements in ventilators,” 

2389. Joun Jac MorcktL, Rouen, France, ** linprovements in machi- 
nery or apparatus for spinning cotton, wool, or other fibrous materials 
OL Winutam Husranp, Hayle, Cornwall, “Improvements in water 














































































V 
9: ARLES Humeney, Suftiolk-g ithwark, Surrey, “ Improv 
n the treatment of petro ider it non-inflammable.”"— 
record 28/h August, 1862. 
Jones, Birmingham, ** improvements in breech-lr 
1AM Suutu, 5S bury-street muon, “* luaproven 
sustruction of furnacts.”— Ac iunu nu from Joseph Phili; pe 
Tous saint Bordone, Genoa, Italy. 
309. Henny Harves, Oxford-vilia, Haverstock-hill, Middlesex, “ Improve- 
ments in the manutacture of cotton, cotton fibre, aud other similar 
fibrous productions.” 

2403. Rea waLp Covrrenay, Craigton, Kingston, Jamaica, “ Improvements 
in obtaining motive power.” 

2h 5, MUND ALFRED Pontirex, Shoe-lane, London, ** Improvements in 

| team traps or app us for tacilitating the e-cape of con tensed steam.” 

| —Pet.tions recordet 20th Avavet, 1802 

| 2407. Evwarp CuakL7Ton Hanping and Cuaries Doovy, M ester m- 
provements in braces.” 

241i. JoOUN Mryves, Kenni on, Surrey, “ Improvements in mechanism 
for the production of jacquard cards, and in the said cards or card bands.’ 
—Petilions recorded Suth Auquat, 1S 

$ Joun Nickson and Tomas WADDINGHAM, jun., Manchester, “An 
improved foundation or groundwork for plaster tor ecilings, walls, parti 
tions, and other purposes.” 

2415. WiLL PWARD GEDGR, Wellington-strect, Strand, London, “ Im- 
provements ipparatus for washing the felts of paper-making ma 
chines.”"— communication from Frangeis de Rindac, Huyscughen, 
Belgium.” 

9417. JAMES Wuirsurap, Newton Moor, eshire, ** linprevements in 
machinery or apparatus for preparmy, spimmng, and doubling cotton, 
wool, and other fibrous materials,” 

2421, Wittiam CiLanrk, Chancery-lane, London, ‘ Improvements in the 
means of obtaini cht and heat, and in apparatus for the same.”—A 
communication from Mr. Marin Joseph Alphonse Mille, Boulevart st, 
lartin, Paris. 

Joux Hesxry Jouxson, Line »n’s-inn-ficlds, London, “ Improvements 
in apparatus for regulating or controlling the workins of metive power 





regulation of the flow of liquid, air, 





















































bridy — engines, applicable also t or gas 
idge and Holborn traffic, and thereby obviating through pipes ore nduit "—A communication from Ernest Ulysse Parod, 
between it and the eross traffic of Flect-s t a —Piiiti “ eel Lat Septencbe ‘2 
equalising the ve ul width of the appro 2420 HARD " ayuoob, Newington, Surrey, “ Improvements in steam 
i ” 
he said, in the pavement in Dridge-street } boilers. a : 
the set , 31. Jacon Baynes Tuompsox, Moreton-place, St. George’s-square, Mid- 
ting back of the railings in the open space in f1 ‘ 0 ° ; : ° 
place under wl ss ; ‘ i \ fe : ale x, ** Improvements in electro-n hw tic machines 
the te “tpt lich space runs the mun sews hout altering 2. Sir WILLIAM O'SHAUGHNESSY Bio Huston-plac ndon, * Im- 
els of the existing streets, tapes s that ie adicuts could uts in the construction of submarine telegra) Lic cable- 

easily formed to pass under the iss juncti rom 1 in 20 to ANDER JOUNSTON, Arlington street, Woodland-road, Glasgow 
‘in 8), There are other favourable eireumstan S lhe cross june- \ ements in machinery for pressing cotton and other materials, 
lion, he says, is now raised about dft. above the general level of i in bands for retaining the same in bales."—J’etitions recorded snd 
Farringdon li oft. ab 1 general level Beer toagete 
inclines If. ed and Brid shay a aud is thos approached by Hesky Exvuiorr, Birm n, “ Anew or improved instrument or 
about : » therefore, he argues, that cross junction was Mlsed apparatus for extracting the cases of pin cart s from breech-leading 

i more, it — be practically possi to descend under it} fire-arms, and for re-capping, re-charging, and ciosing or turning in te 
and ascend by the ids to it by incl 3s all cf exactly the sume | said cartridge cases.” , 
length and precisely the sa ent—1in 40 2 . if | 2437. Grorce Watron, Bradford, Yorkshire, “ Improvements in circular 

iu y th me adient in4@%. it Is aj ol j , ~ , 
£reat importane avy traffic i . box loons,” 
x e, as far a avy trainc Is coucerned, thi -s 4 j ‘ i ; 
Viding a altern ati < 1 " - uld i hak ry rned, that in pro g Wittiam CLark, Chancery-lane, London, ‘* Improvements in musical 
every « ‘ ative road it should be, HM possible, as convenient in instr , rip commun ication trom Mr. Auguste Buffet, jun., Boule- 
respect as the ordinary road. ‘The attendant expense of the|  vart Sr. M the. Paris 

proposed work, he states, would vary according to circumstances. | 2441. Ki ) Booman, Fleet-street, London, * Improvements 

on MWspection it was found practicable, with due regard to head- in tools tor b oy und in apparatus for working the same.”—A commu- 
way an 1 the gradients s. to use > Meat-heidaga aa it | nication from Jean Rudelphe Lesechot, Rue st. Louis, Par.s. 

ients of inclines, to use the old Fleet-bridge as it | I “ 
is, and yet have sufficient passage way for sewa water, and that | 2442 Ricuanp ARcuipap _ OOMAN, Ficet-street, Lo om aprere. 
j n sf sinitt ctric telegrap essazes ul 
all the levels of sinatte vamminad aa at ceenet. tne workaweel aati ts in «pparatus f mitting electric telegraph nN wn 
cost 5 1 | re ete ~) signals A communication from Theodore Auguste Marie Sortais, 
more than £2,000; but if, as hi should recommend, the cross | 2nce 

unctio > oF } . } Pr _ . . ‘ . 
Junction was raised some 2it. 3ft., aud otherwise altered in the | 2443. Perer Joux Possanp, Kennington-road, Surrey, ‘* Improvements in 





ae . = 
ense already described, ge e sts nates the maximum cost at £5,000; 


_ ae c me struction in either case would not interrupt the traffic 
rd single day. The subject gave rise to some conversation 

10ug the commissioners, and was then referred for consideration 
8nd report to the Improvement Committee. 


stoppers for bottles, jars, guns, tubes, and other open-mouthed articles, 
in taps, and in fixing them in casks and other vessels.”—A communica- 
= from Louis Alexandre Farjon, Paris. —Petitions recorded rd September, 





862. 
2445. BENJAMIN FRANKLIN Coway, Victoria Hotel, Euston-square, London, 
* Improvements in cannon and other fire-arms,” 


193 


2449. Ricuarp Pires Coss, E nglefield- road, Islington, London, “* Improve- 
ments in the construction of the permanent way of "railways." '—Petitions 
recorded Ath September, 1862. 

51. WitLiAM sLavrerR, Little Bolton, and Wituiam RANDALL Haris, 
iford, Lancashire, “ Improvements in self-stripping carding engines for 
preparing cotton and other fibrous substances or materials.” 

2453, Hervert WituiaM Hart, Fleet-street, London, ‘ Improvements in 
argand and other burners.” 
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2454. Davip Antuur Samuet, Belvedere, Kent, “ Improvements in appa- 
ratus for steering vessels.” 
t | Joux STewart Marerrson, Cheapside, ‘‘ Improvements in the 


manufacture of the material intended for scarfs or cravats, and in the 
machine:y empl yed therein.’ 

2456. WitutamM Weis, Ryder's-court, Leicester-square, 

provements in horse-shoes, and in the method of fastening the same, 

7. ILLIAM EDWARD Newt Nn, Chancery om London, * Improvements 

in lamps."—A communication from John Jacob Miller and Ernst Pruss- 

ing, Chicago, hois, Ss. 

2158. Sipney Horron HADLEY, City Mills, Upper Thames-street, 

An improved process for manufacturing gas for illumination.’ 
Joun Rover?t Jounsoyx, stanbrook Cottage,  mertenates Middle- 
sex, and Joun Asuwortu Harrison, Andrew’s-road, Southwark, 
Surrey, ** me te ements in apparatus f kung photographic panoramic 
pictures.” tions recorded Sth 8 , 18bz. 

240, SamuRL Hazanp Hextiy, Upper Baker-street, Regent's Park, London, 
* Improvements in cooking apparatus, more particularly applicable to the 
requirements of the army and navy.’ 

M61. Jacon Sxiper, jun., Dorset stre 
method of increasing the durability 
o the r hike fabrics used for sails, ts urpauling rn, tonte, and other coverings ; 

kinds of ropes and cables and teleg raph wires, also all woods, 

and other materials used in buildings or constructions on land or 
on water ; and all objects expo-ed to the action of acids, alkalis, gases, fire, 
iit water, atmospheric or other like destructive influences by the 





London, “ Im- 
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a4 





London, 





24459. 






— s ptembe 


t, 


London, ** A new and useful 
, and for preserving, cloths and 


fresh o1 
application of graphite 
2462. SAMUEL PrupsNty, Manor-street, Clapham, Surrey, 
apparacus to be used i n the manufacture of sulphuric acid,’ 
2453. Heskeru Hoe ILomerton, Middlesex, “ An improved frilled and 
fluted fabric or mate aa aad improvements in fluting or ygoffering ma- 
chines.” 
2484, Exma Lovisa Duncan, Inverness-road, 
provements in the manufacture of splints. 
Joun Llexry Jomnsonx, Lincoin’s-inn-t 
in fire-arms and projectiles."—A communication from 
coutures, aris, 
2466, Wituiam J 
“An ont a 


* Improvements in 





Pa 





Sayswater, Middlesex, ** Im- 





, London, ** Improvements 
Louis Michel Des- 


a 


Tufnell Park-read, 
of breech-loading 


Holloway, Middlesex, 
cannon,” — Petitions 


seru. CURTIS, 
construction 
sez. 


WILLIAMS, 


t re- 

core 
2408 
boil 
Gu, 


CHARLES Wi ve Liverpool, ‘‘Improvements in steam 


Fret 
balance 

2470. JAMES STEAD CxosLand, Ashton-under-Lyne, Lancashire, * Improve- 
ments in the manufacture of tubes made of copper, and of copper com- 
bined with other metals,” 

2475. Groner Davins, Serle-s'reet, Lincoln’s-inu, London, ‘* Improvements 
in railway signals.”—A communication from Jean Baptiste Java Mignon 
and Stanislas Henri Rouart, Paris 

2476. ALEXANDER JARDIN ALDERMAN, Guildford-street, St. George's, Blooms- 
bury, L tuaprevements in ships’ windlasse 3, Capstans, and cable 
sLopper senerally to hauling and working with chains.” —Peti- 

Sth S ptember, 186: 

Joux Werbsteh, Woodbridge road, Ipswich, 

in preve iting the incrustation of steam boilers, 

Ss. Perer Rasen, The Cedars, Shirley, near Southampton, Hi ants,‘* Im- 


: nick Dicas ARTINGSTALL, Manchester, *‘ Improvements in 





uiden, * 
» apy ( ib! 








Suffolk, “ Improvements 


” 











vements in Watches, chronometers, and other timekeepers.” 
470. Josrevi MAvuKIcEK, Langham place, Regent-street, London, “* Improve- 
ments in the construction and preservation of ships and vessels.” 
2480) FRASER Sevby, Surbiton, Surrey, ** Improv ements in traction engines 


and in valves for traction engines where compound engines are used, 


whi ch latter improvements are applicable to compound engines gene- 
rally. 
2481. WiuLiAM Hirst, Halifax, Yorkshire, “‘ Improvements in machinery 


to be employed in the manufacture of paper or linen spool tubes, which 




















machinery is also applicable for the manufacture of cartridge cases, 

2182. Joseru Waker, Norwich, Norfolk, ** Improvements in the manufac- 
ture of oil presses.’ 

2483. Turopor FirrrMany, tserlohn, Prussia, ‘*Inyrovements in the 
manufacture of copper from copper ores,"—Petitions recorded Oth Sep- 
tember, 1862 

2455, JONES SAUNDERS, Mordin place, Lewisham-road, Kent, “ A new or 
improved raiiway brake 

2487. WiniaM Rovrurka, Holl ingwood, near Manchester, “ Improvements 
in machinery or apparatus fo rivetiing boiler plates, tanks, and similar 

“1 Vieounoux, Nimes, Gard, France, “ An inoxydable white 

ible tor mak ng taps ore icks and other useful articles,” 

; Ruevenim, Edinburgh, Mid Lothian, N.B., ** Improvements in 
liquid portion of yeast, spent hops, or other similar 

Lin the apparatus em ‘loyed therein.” 

t Nias, jun., Chester, “ linprove nents in apparatus for 
carrying and tipping coal and other miner: and in steam brakes a-ed 
therewith, and with other machinery.”—Vetitions recorde 4 Wh September, 
lsu. 

Invention Protected for Six Months by the Deposit of a Complete 

bpecification. 

2536. Epovarp AsrK, Paris, * Tmprovements in urinary utensils, alvo 


up plicalie to fixed and portable commodes.”—D. posed and recorded 1ith 
, 162. 


Patents on which tho Stamp Duty of £59 has been Paid 
21h THOMAS Lic iAkDSON, ba w Lridge-street, Newcastle-upon Tyne.— 
Dated Léth September, so 
211s. Joze Luis, Weibeek-street, Cavendish-square, Loudon.—Dated 17th 
September, 1559 ; 
‘142. ANDREW LAME, Southampton, Hants.—Dated 20th September, 1859. 
’ Roper’ Davison, London. street, London. Dated Zist September, 
Psu, 
2158. ALEXANDRE Mannan, Rathbone-place, Oxford-street, London,— Dated 





sth September, 1S5y 
2130. WituiaM WrILD, Manchester.—Dated 20th September, 1850 
“hh THOMAS SUTTON, St. Brelade, Jersey. —Dated zSth September, 1859. 
213. WitwiaAM Hartiuey, Bary, Lancashire. —Dated 40th September, 1500 
2/0), WinniAM IRLAM, Newton ileath, near Manchester.—Dated sth ve- 
tober, 1859, 





















Patents on which the Stamp Daty of £100 has been paid. 
02. Josern Lewras, Manchester. Date! 17th September, 1855, 
1s. Geonae Anruurk Bupvets, Ipswich, Sufolk,—D ated 19th September, 
| 
125. Winutam Pouurrr, Clayton le-Dale, and JamEs Eastwoop, Blackburn, 
Late ire Dated 22nd seprember, 1855. 
Notices to Proceed. 
1405. Rorzx? Moorr, Cannon-strect West, London, “ Improvements in the 
struccare and appriances of ships and other vessels.” 
1407. ica WiLiovguny, Mildmay-road, Islington, London,‘ Improved 
apparatus exiubit iving rotatory and traversing motion to pla- 
| cards, advertisements, scenes, and other objects,”—J’etitions recorded 1th 
M vy, 1802. ‘ 
1421. HENRY Stockton FimMay, Great Suffolk-street, Southwark, Surrey, 
| * Improvements in apparatus for washing and cleans ing textile f fabrics or 
raw materials, and tor forcing fluids or moisture frou the same. ’—A 





n from James Foster, Muscatine, lowa, 











communicall 

1426. Cuan.es JAMES Neate, High Oukham, Nottingham, ’Tmprovements 
in apparatuses fur measura and registermyg corn and other grain.”—Pe- 
titions recordet 12th May, Lo 

1438. Anruur Wormun, OF 4 Fr wah street, London, “ Improvements in tre 
panning instruments.” 

1440. Jousx Lexry Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in the purification of coizi, rape, and other oils."—A communication from 

j Charles Henri Michaud, Patis. 
1444, Wintiam Hanticay, Islingword-road, Brighton, “ Improvements in 





fire-escape apparatus 
1445. RICHARD ARCHIBALD BRroomay, Fleet-street, London, ‘* An improved 
for shunting trains.”—A communic ation from Jean 

Antoine Lanzerotti and Paul Gemeili, Rue Vents udour, Paris. ; 
1417. WiLLiam Soutruwoop, Kensington, Middiesex, “Improvements in 

machinery for manufacturing nails from either hot or cold bars of iron or 


other metal.” 


Weals or apparatus 


Fleet-street, London, ‘* Improvements in 








1448. Ronexr MARE LATHAM, 
steering apparatus."—A communication from David L. Allen, New 
Brunswick, B.itish North America,—Petitions recorded 13tn May, 1862. 
1456. ANDELW sMiru, Mauchline, Ayrshire, N.B., * laaprovements in 


balances tor weighing letters and ‘other documents.” 

14,7. Epwin Wairraker and Jeremtan CLane, Hurst, Lancashire, ‘‘ Im- 
provements in machinery or apparatus fur preparing cotton or other 
fibrous materials to be spun,” 
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1459. Joun Smiru, sen., Coven, near Wolverhampton, ‘* Improvements in 

thrashing machines.” 

1460. Joun Cuartes Brant, Forston-street, City-road Basin, London, 
“Tmprovements in the construction of armour-plated ships, and in 
cements or compositions for uniting iron to iron, and for uniting other 
substances. which compositions may also be used for caulking and for 
coating ships’ bottoms.”— Petitions vecorded 14th Mau, 1862. 

1462. JAMES FLETCHER and JouN WILLIAM FULLER, Salford, Lancashire, 
“*Improvements in machinery for rolling, bending, and planing metals.” 

1468, WILLIAM Sissons, Kingston-upon-Hull, Yorkshire, ** Improvements 
in machinery for driving piles by means of steam hammers.” 

1469. Grorngrk Hesry Birksrck, Southampton-buildings, Cl 
London, * Improvements in apparatus for consuming smoke.”—A com- 
munication from M, Etienne Deshurand and Madame Anais Lemercicr, 
Paris. 

1470. Jostan Stone, High-strect, Deptford, “Improvements in Downton's 
ship bilge pumps and fire-engines.” 

1474. Coorzk Tress, Blackfriars-road, Surrey, “ Improvements in the 
manufacture of hats, helmets, bonnets, or caps.” 

475. IstiaM BaGos, Cambridge-terrace, Middlesex, and WILLIAM Simpson, 
il Upper Mills, Maidstone, Kent, ‘* Improvements in treating straw, 
Spanish grass, and other vegetable fibres in preparing i 

for vegetable fibres, and in recovering and treating an alkali resulting 

from the treatment of the said fibres, and in apparatuses employed 
therein.” 

1477. ALFRED Watxey, Upper Rerkeley-street, Portman-square, London, 
“Improvements in coustructing ships and other structures intended to 
resist shot.”"—Petitions recorded ith Moy, 1862. 

1484. AMAND ATHUANASE LAMIABLE, South-street, Finsbury, London, *¢ Im- 
provements in cementing cast and wrought iron te obtain cast steel.” 
1485, ALBERT Louis Titinion, South-street, Finsbury, London, ** Improve- 

ments in the construction cf railway and other carriages.” 

1487. DepLiy CuarnLes LE Sover, Twickenham, Middlesex, ‘* Improve- 
ments in embossing metal plates."—A communication from Wenzel 
Seidau. Viewna, Austria.—Petitions recorded With May, 1862. 

1499. Epov akp TaiLbours, South-street, Finsbury, London,* lmprovements 
in rectilinear knitting frames,’ 

11. James Broapiey, Saltaire, Yorkshire, ‘ Improvements in means 
or apparatus employed in. weaving.’ —Petitions recerded 17th May, 
1862. 

1628. Wittiam CLArk, Chancery-lane, London, “ Improvements in paddle 
and other hydraulic wheels.”—A communication from M, Auguste Ches- 
soulevart St. Martin, Paris. 

Mavnice VooL, Sambrook-court, London, * Improved apparatus for 
protecting houses and other builaings from burglars.” 

527. JouUN Kenxepy, Whitehaven, Cumberland, * Improvements in ships’ 

propellers, '—Pelitions recorded 20th May, 1862. 

1531. Joun KENNEDY, Whitehaven, Cumberland, “ Improvements in plates 
for plating and for forming the outside skin of Ships and vessels, and in 
protecting the same from fouling and oxidation.” 

1535, MACEDO ALEXANDRE LE Brun VirLoy, Rue Pigalle, Paris,“ Improve- 

nents in drying and carbonising wood, peat, and other fuel.” 

1534. WILLIAM Busn, Tower-hill, London, * Improvements in the construc- 
tion of ships, and in shields or armour for ships and batteries."—Petitins 
recorded 2kst May, 1s62. 

1545, SAMUEL TURNBULL and Freperick TURNBULL, 












neery-lane, 































































Holywell Mount, 


Shorediteh, London, ‘Improvements im the manufacture of floor-cloths | 
| engines is coupled to one of the crank shafts on one side of the framing, and 


and like coverings."—Petition recorded 22nd May, 1s62. 

1556, CHARLES De BERGUE, Strangeways’ Works, Manchester, ‘ Improve 
ments in machinery or apparatus for the manufacture of metal reeds for 
weaving.” 

1553. JAMES Wenstrk, Birmingham, “ Improvements in coating and indu- 
rating metals.’ —Petdtions recorded Bird May, i862. 

1567, CHARLES DE Beraur, Strangeways’ Works, Manchester, * Improve- 
ments in iron framing, applicable to supporting coverings or surfaces 
intended to resist blows or pressure.”"—Hetiin recorded 26th May, 1s62 

TEDERICK ‘TOLHAUSEN, Fanbourg Montmartre, Paris, ‘*A new or im- 
proved method of applying various mineral and organic substances to 

i ize, wetadic and asbestos tissues, for rendering said tissues 
available for ornamental and useful parposes.”—A communication from 
Edouard Heinhold, Faubourg Montmartre, Paris. — Petition recorded 270) 
May, Is62. 

1598. JAMES Simvson, Hulme, Lancashire, “ Improvements in machinery or 
apparatus for cutting or producing ‘mouldings’ upon surfaces of wood 
or other suitable material,” 

1607 Joun Lenny Jounxsox, Lincoln's-inn-ficlds, London, “ Improvements 
in the manufacture of tinned lead pipes, and in the apparatus employed 
therein.” —A communication from Charles Fulix Sebille, Paris.”— Petitions 
recorded 28th May, istz 

1645. HeNky Warson, Neweastle-upon-Tyne, and Joserit Mitinoury, 
Dartford, Kent," Improvements in pulp strainers or knotter bottoms.” — 
Petiti st May, Us62 

1721. PERNANDO Gracitosa, Guy's Cliff-villa, Warwick, ‘ Improvements in 
ventilating mines, ships’ holds, and other places.” — Petition veeorded vith 
June, IShr 

2172. Jost a Ransom and Epwin Raxsom, Kempston, Bedfordshire, “ Im- 
provements in mounting millstones.” 

2176. Wintiam Epwarp Newrox, Chancery-lane, London, ¢ Improvements 
in lubricating compounds.”—A communication from Eli Emery Hendrick, 
New York, U.S —Petitions recorded Bist July, 1862 

2197. James Tiicaix, Manchester, An improved substitute for cow-dung 
used in printing and dyeing textile fabries or yarns.”—VPetition recorded 
Ath August, 1s6z 

2214. Rican, AKCHIBALD Brooman, Fleet-s‘reet, London, ‘ Improvements 
in ships and vessels in order to prevent injury from collisions,”—A com- 
munication from Donald Bethune, Port Lope, Upper Canada.— 
recorded Tth Avauet, wr. 

2287. Don PELEGKIN Marques, Bareslona, Spain, * Improvements in ap- 
paratus for cleaning the bottoms of ships and vessels.” -A communica- 
lion from Antonio Blanco y Ramis, Bareelona,.—Petition recorded Lith 
August, Is 

2525, CHARLES CALLEBAUT, Rue St. Appoline, Paris 
sewing machines.” — Petition recorded 20th August, IsC2. 

2374. Ketnen Sims, Bedford Foundry, Leigh, Lancashire, ‘* Improvements 
in mechine y er apparatus for pulping, stripping, or slicing turnips and 
other vegetable substances, 

2080. WILLIAM Epwakp xnwtox, Chancery-lane, London, * An improved 
method of producmy light for the various purposes of artificial i-lumine- 
tion.”"—A communication from George Hand Smith, Rochester, Monroe, 
New York, U.S.—Petitions recorded -7th August, Sur. 

2415. Joun Nickson and Tomas Wappinciiam, jun., Manchester, * An 
improved foundation or groundwork for plaster tor ceilings, walls, par- 
titions, and other purposes.”— Petition recorded 1st Seplember, 1802. 

2452. Sir WILLIAM O'SHAUGUNESSY Brooke, Euston-place, London, ‘* Im- 
provements in the construction of submarine telegraphic cabies "am Peli- 
tion recorded Lud S ptoulcr, U0. 
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“Tmprovements in 
























And notiee is hereby turther given, that all persons having an interest in 
Opposing any ene ef such applications are at liberty to have porticulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 








List of Specifications published during the Week ouding 
20th September, 1862. 
B52, kil. } 
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Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex 
ceeding 4s, must be remitted by Post-otlice Order, made payable at the 
=a High Liolborn, to Mr, Bennet Woodcroft, Great seal Patent 
ollice, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tun ENGinnnr, at the office of her Majesty's Commissioners of Petenta, 


Criass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, xe. 
619. A. W. WitLiamson, University College, “ Generating steam.” — Dated Sth 
March, 1862 
In carrying out this invention the patentee employs a number of tubes of 
moderate diameters, either made by urawing or welding when they have to 
stand a very great internal pressure, or forimed of rivetted plates when they are 
employed tor lower pressures, Which tubes will afford considerable strength 
with only a moderate thickness of metal. Each of these tubes is made to 
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THE ENGINEER. 


act as a steam boiler, or combined steam boiler and superheater, being so 
arranged in a vertical or more or less slanting position that the water con- 
tained in the same is at one end, and the steam at the other end, or chiefly 
so. These boilers are connected together at their lower ends by means of 
tubes of greater or less diameter or size through which they are supplied 
with water. In order to give stability these boilers are firmly fixed at the 
lower end, and are only so far supported or confined at the upper end as to 
prevent inconvenient movement, but not to prevent or impede their 
lengthening or expansion. The rigid connection at the lower end is effected 
by a direct connection to a foundation, without putting any strain on the 
connecting pipes supplying the water ; or the boilers are firmly attached to 
connecting pipes of such strength as to hold them securely to the foundation. 
The steam is taken from the upper end of each of these boilers by means of 
a curved pipe of copper or thin iron, sufficiently long to admit of its yield- 
ing, without injurious strain, to the expansion of the boiler. These small 
steam pipes open into larger ones, which convey the steam to wherever 
required. The furnace is so arranged that the flames first strike against the 
lower part of the boilers containing the water, and pass through spaces left 
between them, either directly to the flue or uptake, or else to the upper 
part of the boilers containing the steam, which, by this means, becomes 
superheated, The connecting pipes supplying the water are so arranged as 
to be protected from the heat of the furnace. 

622. A Buair, Dembor'on, “ Rotary engines." —Dated Sth March, 1862. 

This invention cannot be described without reference to the drawings. 
641. W. Parken oud G. WH. BATEMAN, Copmanthorpe, York, “ Steam engines.” 
Dated 10th March, 1862 

This invention consists in providing eylinders with double pistons held 
firmly tegether by means of a strony connecting plate or arm, in which the 
crank pin is caused to take through the intervention of a slot opening 
therein, so as to work and thereby communicate direct rotary motion to 
the driving shaft, the said cyiinders being formed or furnished with 
suitable s openings for the reception of the crank shaft and bearings, 
as also small friction rollers employed for facilitating the movement of the 
slide valves. 

646. A. Barcuay, Kilmarnock, “ Improveme ts in traction engines and in 
appivates sor indicating the pressure of steam.”—Datet 1th March, 
1se2 

Under one modification of this invention an ordinary tubular locomotive 
boiler is arranged within a rectangular framing. The engine runs upon 
two driving wheels of large diameter arranged towards the front end of the 
engine, the backward end being supported by a single trailing wheel titted 
in the centre of the framing beneath the foot plate. The pair of driving 
wheels run loosely on the main axle, and each wheel is driven by a distinct 
pair of engines arranged on the opposite sides of the framing. The main 
axle extends sufficiently beyond the framing to admit of the cylinders of 
each pair of engines and their connected parts being arranged between the 
framing and the inner faces of the driving wheels. The two cylinders on each 
side are bulted to brackets projecting laterally from the framing, and they 
are placed in a diagonal position with their upper ends converging and 
directed towards the driving shafts above. The upper ends of the piston 
rod of each cylinder traverses in a guide cast on the cylinder cover, The 
piston rods of each pair of engines are connected to one of two crank shafts 
arranged above, each shaft giving motion to one of the driving wheels, 
and being quite distinct from its fellow wheel. Extending upwards from 
the side pieces of the framing are two standards, in the upper parts of 
which are fitted the bearings of the duplex crank shafts, One pair of 
































the other on the opposite side, each having the usual eccentrics for 
reversing the motion of the engines. On the opposite or free extremity of 
each crank shaft is a pinion which gears into the teeth of an annular wheel 
formed on the inside of the rim of each driving wheel. ‘Ihe rotary move- 
ment imparted to each crank shaft causes the pinion to actuate the driving 
wheels, and so propel the machine iu either direction as desired. ‘The 
eccentrics of each pair of engines are actuated by a pair of hand levers 
arranged one on each side of the firebox, similar tu the ordinary locomo- 
tive engme, and connected to the eccentrics above by a suitable arrange- 
ment of a central lever and connecting links, The guiding of the machine 
is preferred to be effected solely by the steam being caused to check the 
speed of one wheel while that of the other is increased. ‘The Second part of 
this invention relates to the arrangement and construction of a pressure 











| vauge to be used with this and other engines. 


} connect 
|} studs inte one part, and forms holes in another part 


| pistons of the cylinders are connected together by a piston rod_ pas 








655, E. Humpurys, Deptford, “ Steam engines."—Dated 11th March, 1862. 
This invention relates to that description of steam engines in which two 

cylinders, a small one into which the steam first enters, and a larger one in 

which it is subsequently allowed to expand, are employed, and in which the 








through the cover or partition which separates the small from the large 
cylinder. The improvements con-ist in applying a trank to the large piston, 
and w suitable connecting red as in ordinary trunk engines, to transmit the 
power from the two pistons toa erank ona shaft or axis.— Not proceeded 
rith, 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinevry and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, VC. 

oo7, J. G. Surpiey, Regent street, London, * Bridle herds, veins, end bits.’ 

—Dated Tta Marci, 1862. 

As regards these improvements in bridle heads and reins, they consist in 
substite re studs and holes for buckles or sewing, as hitherto practised for 
»ridle heals and reins to bits, that is to say, the patentee affixes 
f the bridle head or 
reins, and having passed the same through the cheeks of the bit, passes 
the said holes over the studs aforesaid, As regards the improvements in 
bits, they consist, First, in making cach of the cheeks thereot divided, or in 
two or more parts or pieces, instead of making the same of one entire solid 
piece of metal, as commonly practised, for the purpose of adapting thereto 
mouthpieces of different forms, as may be desired ; whereas, according to 
the present 1 of making bits, each bit can only have one form of 
mouthpiece, dly, he proposes to form each of the solid cheeks of bits 
with a piece of metal having a serew formed thereon to receive mouth- 
pieces of different forms, the ends of the said mouthpieces having screwed 
holes formed therein for connecting the same to the cheeks of the bit ; or one 
cheek may be formed solid, and the other divided as above stated, or of any 
other modified form of construction, this part of the invention consisting, 
essentially, in se constructing bits as to enable them to have mouthpieces 
of different forms adapted thereto as above stated, 

610. J. Revewn, Dukingicld, Ch ster, ‘‘ Securing the rails cy railways and 

tramiaes to the chairs "—Dated 7th March, 1362. 

In carrying out this invention the inventor secares the rail tu the chair 
by means of an improved key sorpacking. The key is made of any 
suitable form to fit the rail g ‘hair, and on t side of the key next to 
the rail he makes a sunk or hollow bed to receive a strong, firm packing, 
made of any suitable hard wood, lead, or other suitable metal, Tf made of 
wood the tibre must be made to press against the rail transversely or verti- 
cally to the rail itself. The said packing is made to fit tigutly in theholiow 
or sunken bed, and also to project a littie from the surface ef the key press- 
ing firm!y ainst the rails On the side of the key pressing 
against the chair, the upper part may be in contact or quite free with- 
out any packing whatever, but in the lower part he sinks a rebate or groove, 
and in connection with it a sunken bed of dovetail or other suitable shape, 
into which he places a looking or tieing k previous to the main key 
being driven between the rails and chair. the main key has received 
the packing in the hollow or sunken bed, and also the tieing or loching 
key, it may then be driven inte its place i ne mann the ordi- 
n ry Wedges are now driven; then he turns down or bends each end of the 
locking key ogainst the chair in order to keep it firmly in its place.—Not 
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616. R. ResteLL, Croyd eu, wovements in apparatuses fi 
necting carriages aid ws on railiraus, as also signal lines be tu 
cuard and driver.’ —Dated Tth Mareh, 1s62. 


By means of this invention carriages may be connected and disconnected 
whether at rest or in motion 
the engine, or to the tender, or tu any cirriage, wagon, 1, or truce a 
stirrap which is hinged toa plate, a perforat.d rod, or wormed bar which 
passes through the tame, and is connected to an ordinary draw spring or 
not, as may be needed. Or the plate may be fixed or be connected to a 
tightening apparatus. ‘The stirrup has fitted to it, and depending from it, a 
weighted U-shaped bar, while a doubie similarly shaped bar is connected 
hy loops to the upper surface of the stirrup ; this latter bar has attached to 
it a cord, strap, or chain, which is carried to some part within reach of the 
driver, guard, or attendant, and at the side of the U-shaped bar is placed 
a flat bar with a sliding loop for connecting and disconnecting a signal 
between guard and driver. The carriave to come next to that carrying the 
stirrup is fitted with an ordinary draw hook, or to one or other of the con- 
necting hooks described with reference to the drawings. To connect the 
coupling side cha it is necessary on attendant should hook them on, but 
there is no necessity for him to enter between the rails, as the hooking on 
should be performed outside the rails on each side. In order to tighten up 
the coupling, the patentee connects to the plate which carries the stirrup a 
rack, which passes through the front or back frame, as the case may be. 
This rack is geared into by a pinion, which is worked by a handle either 
directly or through a worm and wheels, or a wheel working on a worm, and 
the connections are so made as to admit of the stirrup bar being moved 
outwards or inwards, as may be required. The invention also consists of a 
connecting and disconnecting apparatus, formed of a spiral spring draw 
bolt, which is raised to release a coupling, or lowered to effect and retain 
the coupling. The invention also consists in forming a looped hovk at the 
end of each of the side chains, and in carrying a chain, cord, or band 
























First, the invention consists in attaching to | 








within reach of the driver or attendant, so that, when required, by pulling 
hook is 
employed for each side chain. A weighted looped hook is sometimes 
hinged on to a plate bolted to the engine, tender, or carriage to receive one 
end of the side chain or other coupling, and a line, cord, or chain is 
attached to the hook in such manner that, on the hook being pulled up, 
the chain will be liberated. 

629. 8. Grice, Birmingham, “ Propellers.” —Dated 8th March, 1862. 

This invention is carried into effect as follows:—On the end of a shaft, 
similar to that ordinarily employed for screw propellers, to which shaft a 
rotatory motion is given by steam or other power, the inventor fixes a 
circular dise or plate, to which a hemisphere or dome is secured by screws 
or otherwise, the base of the hemisphere being in contact with the said 
plate. On the exterior or convex surface of the said hemi-phere a series of 
vanes or blades is fixed. The said vanes or biades are so situated on the 
dome that their narrow ends meet at the summit of the said dome. The 
said blades extend from the summit of the dome to the base thereof, the 
course of each blade being oblique, that is, inclined to the axis of the dome. 
The said blades are made deeper as they approach the base of the dome, 
and the planes of the blades are inclined to the surface of the dome. The 
base of each blade may be secured to a flange at the base of the dome.— 
Not proceeded with. 

639. C. MAasst, Greville-street, Holborn, London, “ Retarding an? stovping 
carriages used on railicavs and common roads.” —Dat d lWth March, 1862. 

In carrying out this invention the inventor takes a carriage, to the tyres 
of the wheels of which the ordinary brake block is applied and fixed in the 
usual manner, To the other end of the lever actuating the brake block, or 
to another lever keyed or otherwise fastened on to a shaft when two or more 
wheels have the brake applied to them, he fixes a keeper, which is attached 
thereto by screws or rivets, but he prefers to arrange it in such a manner 
that the keeper shall be capable of adjustment when desired. Oppo-ite to 
this keeper he places a horse-shoe magnet of soft iron, with a copper coil 
outside thereof, constructed in the manner now well known and practised in 
the manufacturing electro-magnets ; one end of the wire coil is attached to 
the galvanic battery, and wherever the apparatus requires to be used the 
other end of the coil is brought into contact with the battery in like manner, 
The effect of this is that, as soon as the soft iron horse-shoe is magnetised, 
the keeper attached to the brake lever is forcibly drawn towards it, and the 
brake forthwith presses against the circumferet.ce of the wheel with a 
degree of power proportioned to the strength of the magnet, thereby 
retarding or stopping the carriage.— Not proceeded with. 

654. W. Barter, Brichim, Deron, “ Apparatus for propelling vessels, and 
Sor enabling them to work off lee shoves during storms.” — Dated 11th 
March, 1:62. 

For the purposes of this invention the inventor employs apparatus by 
means of which the rising and falling motion given to the vessel by the 
waves is made available to give to the vessel a forward impulse. He pre- 
fers to arrange the apparatus in the following manner :—A spar or boom is 
suspended from the stern or other convenient part of the vessel ; this spar 























| or boom exceeds in length the distance from the point of suspension to the 








water, and near its lower end other pieces are firmly secured to it, so as to 
form a flat frame of some width, and to each side of this frame a flap or 
paddle is hinged or jointed at right angles to the length of the spar or boom, 
or a greater number of flaps or paddles may be employed. When the 
vessel to which the apparatus is attached is in motion the spar or boom will 
assume a position inclined to the surface of the water, the frame and 
paddles jointed thereto being towed through the water. This being the 
arrangement, and the vessel being tossed by the waves, as the stern or 
other part of the vessel descends the paddle will epen out from the frame, 
and will check the descent of the apparatus through the water. Chains or 
other suitable instruments are employed to stop the paddles when they come 
into such a position as to offer the greatest amount of resistance to the 
water. The descent of the frame being thus resisted, an impulse will be 
given by the spar or boom on which it is constructed to the stern or other 
part of the vessel, which will thus be propelled ; as the stern or other part 
of the vessel rises the paddles shut up close against the frame, and offer but 
light resistance to the water.—Not proceeded with. 











Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 
615. 3ALL, W. Bau, and J. Witkins, Nottingham, “ Manufacture of 
warp sabrics in warp machines.” —Dated 7th March, 1862. 

This invention consists in a peculiar mode of arranging and lapping the 
warp threads of warp machinery, whereby very novel warp favurics are 
produced, one surface consisting of raised pyramids, and the reverse side of 
corresponding cavitics. For this purpose the warp threads are caused to 
lap insuch manner that the fabric is divided longitudinally and transversely, 
so that the fabric may be said to consist of a series of square sections, 
which, by reason of the fabric being elastic, will, when the fabrie is tree, 
shrink, and the several sections form themselves into pyramids. The 
manner in which the warp threads are lapped on the needles to produce 
these effects may be varied ; the number of threads employed, the size and 
distances apart of the pyramids, may also be varied. The effects produced 
may also be heightened by employing different coloured warp threads, and 
by using ex or ornameuting threads, particularly at the apex of each or 
some of the pyramids, 

623. W. Paterson, W. A. SANDERSON, and R. SANDERSON, jun., Selkirk, 
© Finishing woven fabrics.” —Dated 8th March, 1862 

The patentecs claim the method of finishing woven fabrics and producing 
the kind of pile thereon by floating certain of the warp or weft threads 
over the surface of the same, and then breaking through such floated 
threads by means of cards or strong teazles, and raising such broken threads 
into a pile as deseribed. 
625. J. Pharr and W. Ric: 

Dated sth Maveh, 1>62. 

This invention relates to that machine for cleaning cotton from seeds 
known as the ** Mocarthy gin.” Insuch arrangement a reeipreeating blade 
is employed working in conjunction with a fixed blade and rolier. Acecord- 
ing to this invention the patentees employ two reciprocating blades coming 
into action alternately. 



























wWSON, Oldhain, “Cleaning cotton from seds."— 





Crass 4.—AGRICULTURE., 
Including Agricultural Engines, Windlasses, Jmp'ements, Fiour 
Mills, Se. 
J. Fowner, jun., D. Greig, end R. Nopoinas, Leeds, ** Apparatus for 
cultivating or tilling land.”—Dated 7th March, i862, 

This invention consists in placing the axis or fulerum of the balance 
frame below the axis of the carrying wheels, For this purpose the patentees 
employ, by preferencs, an axle which they attach to the balance frame at 
two points across it, and at each end of this axle is a standard or slide bar 
on whieh the short axle of the carrying wheel is placed ; thus it will be seen 
that the weight of the frame, resting ou its fulcrum below the axis of the 
carrying Wheels, causes the stendards or slide bars to assume at all times a 
Vertical or neariy vertical position, and the short axles of the wheels, being 
attached to and centreing ou the standards, the locking of the wheels does 
not affect the general level of the balance frame. In the construction of 
rotary cultivating implements to be actuated by steam power, they employ 
one or more plain cylinders or axles armed with prongs, which by their 
weight penetrate into the Jand, and this improvement consists in causing 
the main cylinder or axle to drive another or other simila ¢ or axles, 
also armed with prongs, at a higher velocity than that at which itself 
rotates ; thus the main cylinder breaks up the land roughly, and the 
second, being driven by it at greater speed, reduces the clods to a finer and 
better condition. ‘Iwo such axles with prongs form a cultivater to be 
turned at the headland ; but four or more can be used with advantage when 
mounted on a balance frame. In constructing winding apparatus where 
drums mounted on herizontal axes are employed, they sometimes arrange 
the boiler, engines, and windlasses so that they can turn partially round on 
their carriage frame, so as to adjust the plane of the drum to the line of 
dianught. This may be accomplished by a turn plate or table arranged so 
that the machinery and the carriage frame can readily be fixed in s 
position that the hauling rope may be led on at an angle to the carriage or 
carriage frame, Other similar arrangements may be made, 

658. C. Haun, Navestock, Es 
up the soil, and in ropes and drums to be employed in the culteration ay ihe 
soil by steain.”—Dated lth March, 1s62 i 

This invention consists, First, in constructing implements for breaking up 
the soil as follows :—The patentee takes a sharp cutting steel bar, of any 
convenient width, set at an angle to the line of draught, whereby the depth 
this cutting bar travels under the surface is regulated. He serews into this 
bar at intervals sharp cutters which direct the soil, and at the same time 
raise the Weeds and roots to the surface. According to the shape of the 
cutters, so wiil the soil be turn Hitherto wire ropes have been used for 
drawing implements in steam agriculture, and they become soon worn and 
possess other defects. The Second part o: this invention consists in ¢ m- 
structing ropes as hereafter described, which he substitutes for wire ropes ; 
and he uses with these ropes, drums which he constructs as also hereaiter 
described. He takes bars or rods of steel or iron (though he prefersstee!) 
and of a length determined by the length of the divisions of or on the drum, 
and he unites the bars or rods by means of short links, or by means of eyes 
through which a pin is inserted ; or he employs any other suitable means of 
junction. He forms the drums with the periphery divided into parts; the 
length of each separate part corresponds with the length of the bars or rods 
in the chain to be used with it, with a space or provision for the reception 
of the link or joint between every two bars or rods. For instance, the drum 
may be composed of three sides or divisions, the surfaces of which may be 
flat or curved for the bars or rods in the rope to bear against or be recei¥ ed 
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upon, while the links or joints would be received upon or in parts forming 
the ends of the divisions. Again, the drum may be circular, with sunk 
recesses for the reception of the connections between the ropes. Drums 
made according to this invention will in every case have a direct grip upon 
the ropes constructed according to this invention, the drums and ropes 
being calculated to be used together. 
Crass 56.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 
656. O. KERAUTRET and J. KEKAUTRET, Pavia, ** Ornamentation of buildings.” 
—Dated 11th March, 1862. 
This invention consists in moulding on the spot, that is to say, in the 
position they are to occupy, all the architectural forms to be given to the 
building under construction. For this purpose the patentees use ordinary 
rough unhewn stone, which they bind together with good cement mixed 
with a proportionate quantity of sand, according to the finish or durability 
required. They apply the invention to ordivary apertures—a door or 
window, for example—by placing in the embrasure in the tabiet, and 
against the case, boards bound together by screw bars, these boards forming 
in hollow or projection all the angles of the aperture. They then set the 
masonry in these boards, taking care to press the cement well against the 
wood, in order to penetrate into the angles, which must eventually form 
the ridges or sharp edges. They lay ail the stones in a bed of mortar, and 
proceed in like manner with the lintel er the arch, placing the stones in the 
direction of the curve. The cement bemg set, they unscrew and remove 
the wooden framing, leaving an aperture of the form required. 















Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
26. J. Deane, jun., King William-street, London, “ Revolving yre-arms.”— 
Dated 8th March, 1862. 

‘This invention relates to pistols, rifles, and other small fire-arms in which 
there isa sevolving breech chamber, and consists in so constructing the 
breech as to admit of sech chamber being Joaded at the rear, as hereafter 
explained. The invention consists in the employment of an independent 
breech-piece or shield, together with a revolving chamber, in which the 
compartments for receiving the charge are bored or formed entirely through 
the length of such chamber. Through this breech-piece and on one side an 
aperture is made, through which a cartri 
compartments of the revolving chamber; the chamber is turned so as to 
present another compartment, and so on until the whole of the compart- 
ments have been charged. A plate connected to one end of an arm, iree to 
move on a pin connected to some fixed part of the arm, is then brought 
down to close the aperture in the breech-piece, and the pistol or gun is 
fired by the hammer striking through an aperture made for the reception 
of the nose thereof in the shield on a cap or detonatizg powder at the rear 
vf the cartridge. 

637. M. A. F. Mennons, Paris, “ Breech-loading fic-arms.”—A conmunica- 
tivr.—Duted 10th March, 1562. 

This invention cannot be described without reference to the drawings,— 
Not proceeded with. 

642. W. Spence, Chancery-lane, London, * Prejectiles.".—A conmunication.— 
Dated 10th March, 1862. 

This invention consists in forming the projectile in two or more sections 
(by preference three) so put together that they will separate when fired 
from a gun, the front section striking directly the object at which it is 
aimed, and the hinder section or sections diverging a little, and striking 
near the point struck by the first section. 

















CLass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Insiru- 
ments, Lamps, Manufactured Articles of’ Dress, 
615. J. Brook, Basinghall-street, 
March, 1862. 
Provisional protection has not been granted for this invention. 

645. W. 8S. Noswortny, Coleman-street, London, “* Upright and horizoutal 
pianofortes.”"—Dated 10th March, 1862 
The objects of the improvements are to bring the pianist, while sitting 
at the instrument, to the height or thereabouts of the vocalist or other 
artist, while such vocalist or other artist is standing on the ordinary level 
of the room, and to enable the vocalist or other artist to read from the 
copy of music used by the pianist, without stooping and compressing the 
chest. A vocalist may alsv accompany himseif on the instrument in a 
standing position, without bending the body, For these purposes, in the 
case of upright pianofortes, the patentee fixes the pedals in the bottom 
door or panel below the keys at the required distance above the bottom of 
the instrument, with a raised seat and a stvp or foot board attached thereto. 
Otherwise he fixes a foot board to the instrament which will not extend 
beyond the key board, into which he fixes the pedals, so that the vocalist or 
other artist shall stand on the ordinary level of the room. The seat may 

be attached to the foot board to fold or shift beneath the key board, 






Lonion, ** Ladies’ dresses."—Datid Tih 























Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Ful, 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 


601. E. Partinetox, Heap Bridge, Luncashire, “ Cleonsing and preparing 
rags or other materials used ia the manufacture of paper.”—Dated Stk 
Murch, 1862. 

The machinery for effecting the washing and cleaning of the material 
consists in a chamber having its interior surface furnished with projections, 
teeth, or tearing points, and being spirally arranged. Within this 
chamber a cylinder revolves having projections upon its periphery, 
also spirally arranged, and passing between the others in its revo- 
lutions, so that by the means of the propelling power of the spirally- 
arranged teeth, the dirty material is passed through the machine in one 
direction, and subjected to their tearing action during its progress, the 
course of the washing water through the chamber being opposite so as to 
meet the material in a pure state, cleanse it, and pass off through the 
strainer (to retain the fibrous material) when rendered unclean. When 
the material has passed through the machine, and is sufficiently purified, a 
large pronged fork is thrust into it from an opening in the side of the ma- 
chine by means of a crank, which removes as much as it can contain, and 
deposits it in a receptacle provided for the purpose, 

63. W. E. Newroys, Chancery-lane, London, ** Reducing wood, straie, and 
other cesetable substances to pulp jor the manufacture of paper.”— A come- 
_ unica tion.— Dated 5th Murch, 1862. 

This invention consists iu disintegrating wood and other fibre yielding 
Vegetable substances for the production of paper stock by subjecting such 
Substances to the mechanical operation of breaking, beating, or grnding 
While it is immersed in and under the chemical influence of highly heated 
water, and under the pressure due to such high temperature, : 












tl. R. Wricut, Camberie Ul, “ Heating aud claryying saccharine Muids.”— 
P —Dated 7th March, 1862. 
tn alt invention consists in carrying on _the heating and clarifying process 
no aes apparatus such as are described in the specification of a former 
1800 ae ee to the present patentee, dated the tith day of September, 
nite for evaporating saccharine fluids in the manufacture and 
ey tone sugar 4 but when heating and clarify ing saccharine fluids accord- 
ak foneet ene invention, the revolving dises or surfaces described in 
onanansion ae sion are not used, the clarifying process hot requiring 
ni in <= en of the fluid, as when manufacturing or rehning 
cae seleiaes “ we such former specification, ‘ by these means of carrying 
dpa ic . ~ as and clarifying saccharine fluids, the bottom of the 
leone = raga saccharine fluid is heaied by the vapour of 
this mde ef — 1 coo a Vezsel below ; at the same time the Water in 
= Rie rie ey —_ rom coming in contact with the bottom of the pan 
in paras. de he saccharine fluid, and is also prevented from rising 
being conor? above 212 deg. Fah., by reason of the vessel coutaining it 
“ing constantly open to the atinosphere. 
oly. T. H. Woon, Blackieir, Gloimorganshire, 
Ttvfacture of artiicial jvel.”—Dated 71h March, 1862, 

us Invention consists in constructing and arranging a cylinder or tul 
and parts connec r 
Pitch are finally 











“ Apparatus employed in the 





e 
- a > which cylinder dry and hot co.! and 
ecb e Ny intimately mixed or amalgamated together during their 
—e— ito artiticial fuel, in such manner that the said cylinder or 
material’ hos ee from top to bottom at a red heat, and that the 
mixed eal aouaee passed through the said cylinder, and be thoroughly 
outer casing "i gamated therein without choking or clogging. Within an 
by radiation’ lined with fire clay or other material, to prevent loss of heat 
between rans Dao Phiagaary iron cylinder or tube is placed, leaving a space 
cating at bott asing and the tube. This space forms a spiral flue communi- 
the dices — with a furnace, and having its outiet near the top and from 
arms are fixed pee. Upon a shaft made to rotate inside the cylinder, 
tight ance 2 e ends of each arm being turned or bent up or down at 
to, but _ mice nearly 80, With the arm. These bent ends approach near ly 
clean, and pee ouch, the cylinder, and act as scrapers to keep the cylinder 
» And prevent it being clogged. The cylinder is fed at top, and the 

ues from the bottom into a shoot provided for its 
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reception. The discharge of the material is regulated by the inc 

of the shoot. 

638. J. DuNCAN, Greenock, “ Vinegar."—Dated 10th Murch, 15 

For the purposes of this invention weak saccharine liquors, ¢ 
what are known as charcoal washings oer char-washings, steamings of casks, 
bag filter washings, and the seelet waters of sugar retine These 
are mixed together so as to form saccharine solutions of not higher specific 
gravity than about 30 dey. Beaumé. As these solutions are almost invari- 
ably acid they are neutralised, or even rendered slightly alkaline, + y adding 
to them a suitable quantity of caustic lime, slaked lime, or carbouate of lime 
in a state of minute division, Baryta, strontia, whether caustic, slaked, or 
in the state of carbonate, may also be employed, though preference is 
given to the lime, its hydrate or carbonate, These neutralised or alkalire 
saccharine soiutions are then introduced into suitable fermenting tans, 
where they are mixed with a suitable quantity of ordinary yeast, and 
sometimes with a suitable quantity of German yeast in the state of cream 
The solutions are k + suitable temperature till the various fermenta- 
tion is completed.—.N led with, 

633. W. J. Bexnet?, Millbank-street, Westminster, * Solution or prepara- 
tion to be used with Portland and other 
artificial stone, &e."—Dated Wth March, 18.2. 

The main object of the prescnt invention is to expedite the settin 
cement, and thus to permit of the speedy removal of the casts from the 
moulds, This the patentee effects by introducing into the water used to 
saturate the cement and bring it to a plastic state ready for moulding a 
fluid compound consisting of a solution of carbonate of soda, or its equiva- 
lent, With sal ammoniacand alum. 


Ciass 9.—ELECTRICITY.—Noxe, 
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Cass 10.—MISCELLANEOUS, 

Including all Patents not jound under the preceding heads. 
» J. Sim, Aberdeen, ** Gas Mete:s.”—Dated lst March, 1802. 
This invention relates to certain improvements applicable to the con- 
s meters, the principle apou which it is chietly founded 
wo the was to pass over or come in contact with an 
extended surface of water in a separate vessel or vessels, whereby it takes 
up and absorbs or becomes saturated with moisture previous to being 
admitted into the measuring compartment of the meter, and thus prevent- 
ing the absorption of the water contained therein by the gas, as is the case 
when the latter is introduced in a dry state, the effect of such absorption 
necessarily being to alter ihe level ef the water contained in the measuring 
compartment, water contained ia the separate vessel or vessels is also 
constantly cvaporating, the results of such evaporation passi upwards 




















into the Ineasuring compartment, and thus assisting in preserving the 
water level therein 
556. H. C. MuLLer, New North-voad, London, * lmitation bear shin caps.” 





—Dated 1st March, is62. 

The inventor takes racoon skins and dyes them jet black to the root, then 
shapes the skin and forms the imitation bear skin cap of any suitable shape, 
with the skin so disposed and arranged that the bair iv its natural position 
inclines or stands upwards. He now treats tic shin to a strong solution 
of linseed water, combing and brushing it well, and training the hair 
in the reverse direction to its natural inclination, causing it te fail down and 
stand straight out from the cap, which then presents a }.c: fect imitation of 
the real bear skin cap.—Not proceeded with, 

657. M. Donps, Hams'ei 
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ley, Durham, “ Machinery for moulding, forming, o1 
me oer malleable metals, dud Jor shearing or 
culling such metals Dated ist March, loe2. 

In machines for moulding, forming, or shaping articles of iron and other 
metals which are made according to a former invention patented by the 
present inventor the sth day of August, 1560, a pair of rolis are empioyed, 
and the axes of the rolls carrying the swages are geared together by means 
of toothed wheels fixed upon their ends. In order that the swag 
operating parts mounted upon these rolls may act with greater accuracy or 
precision, he causes the axis of the rolls, in place of being geared together 
by toothed wheels, to be each provided with a crank, and those two cranks 
to be connected by rods with a parallel or other suitable motion operated by 
a driving axis or other motive power to give a partial 1otary motion to each 
of such axes, by which means, Whenever motion is given to one axis, motion 
will also be simultaneously given to the other, so as to insure the operating 
surfaces of the swages acting in unison, And in machinery made according 
to the said former invention, with one of a pair of swag.s or moulds fixed 
upon a travelling roller, and the other swage or mould fixed in such a posi- 
tion that the swage or mould upon the ro“er may pass over and act in con- 
junction with the stationary swage or roller, he dispenses with the wheel or 
pinion and toothed rack described in the said former specitication; and in 
order to cause the swages or operating parts of such machinery to act with 
greater accuracy or precision, he affixes to the axis of the travelling roll a 
crank, the pin at end of Which works in an orifice at the end of a rod, the 
other end of which rod is attached to, and is capable of moving on, a fixed 
pin, and the end of the rod attached to the crank is thus made to form a 
movable fulcrum against or within which the pin of the crank acts whilst 
the axis of the roller is moved to and fro by the connecting rods, as described 
in the said former specification, for the purpose of producing partial rotary 
motion of such axis, thereby causing the swages or moulds to act in con- 
junction upon a piece of metal placed between them. And in constructing 
machinery for shearing or cutting ion constructed (in other respects) 
according to the said former invention, he dispenses with the spur wheel or 
pinion upon the axle of the circular cutter, and also the fixed rack described 
in the i former specification, and he fixes upon the axle of the circular 
cutter a crank, the pin of which works in an orifice at the end of a rod, the 
other end of which is attached to, nd is capable of rocking or moving 
upon, a fixed pin, so that the end of the rod attached to the crank on the 
axle may form a movable fulerum against or within which the pin of the 
crank may act when the bearings of the circular cutterand its axle are moved 
horizontally backwards or forwards as described in the said former specitica- 
tion. By these means greater ace’ *y and precision im working the cutters 
may be obtained than by the use of the ordinary gear. 

P. H. Boyer, Paris, * Manusacture of boots aad shoes.” — Dated 
March, 1862. 

This invention refers to the manufacture of half or ancle boots and shoes, 
and consists in making the uppers entirely without scam, as hereafter 
explained. The inventor takes a piece of leather of a size suitable for the 
intended boot or shee, and renders it supple by soaking it in water, or other 
suitable liquid. He then removes it from the water, and while it is still 
wet, by means of a forked lever, presses it into contact with every part, 
except the bottom or sole, of a last which is the counterpart of the boot or 
shoe to be manufactured. He then secures the edges of the leather to the 
bottom of the last, and when dry, or nearly so, the blocked upper is ready 
for the reception of the welt and sole, which may be applied by pegging or 
sewing. Springs may be inserted in the uppers, forwhich purpose incisions 
must be made to admit them. — Not p occeded with, 

559. P. J. Guyer, Paris, “ T'ps ov valves.”—Dated 1st Murch, 186° 

This invention cannot be described without reference to tue drawings.— 
Not procesded with. 
560. M. and A. Gannie 

Dated ist March, 1»62. 

In making this base for artificial teeth the inventors form a compound of 
india-rubber, sulphur, phosphate of lime, and soda in the following propor- 
tions, viz. :—india-rubber, seven parts ; suiphur, two parts; phosphate of 
lime, two and a quarter parts ; phosphate of soda, two parts ; 50 as to form 
a substance that will give a representation of the natural bone, and at the 
same time resi-t the action of the acids of the mouth and stomach. The 
said compound is then moulded and hardened by a well known process,and 
being adapted and polished after the usual method the cntire piece is sub- 
mitted to the action of a powerful electro galvanic battery, for the purpose 
of depositing a thick coating or envelope of pure gold over the entire base, 
or in such parts only as may be required by the peculiarities of the case.- 
Nof proceeded with. 
bol. Haaue, Westirivstead, Litchfield, Ameiva 
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Ludgate-hiil, London, “ Bases of artificial teeth.”— 
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homers, 


Apparatus for raising 


."—Duted Ist March, 





with tem hol or cold wcta 


This invention consists of ccrtain new mechanical arrangements and com- 
binations of parts as hereinatter mentioned : —'The patentee uses a base plate 
or block of any convenient size, having on the top side thereof fixed or 
adjustable guides, the inner side of these guides being VY or otherwise 
shaped, upon which slides the hammer in tye usual way. A rod is hinged 
at its lower end to the top side of the hammer ; the other end of the rod is 
tapped for part of its length in order to receive two lock nuts; the upper 
end of the rod is passed through a block, which has a stud or projection at 
the back thereof ; the stud is passed through one of a series of holes in an 
arm keyed fast on the end ofa shaft. He sometimes, instead of passing the 
stud through one of the holes in the arm, uses an arm having a slot in it, 
and passes through the puter end of the arm a screw, which serew also 
passes through the stud or projection which is tapped to receive it, by which 
means he can set the block at any required distance from the centre of the 
shait ; and he secures the block where set by means of nuts placed on that 
part of the stud or projection which passes beyond the slot in the arm. The 
shaft on which the arm is secured is carried by two bearings in a cast iron 
framing, and between the bearings on the shaft is keyed fast a double ended 
lever, one end of which is provided with a dog; this dog is prevented from 
falling one way by a spring, and next to the double ended lever is placed a 
pipe or boss, wh is provided on the end next the double ended lever with 
a ratchet wheel ; one-half of this ratchet wheel is covered bya plate or cam of 
a semi-circular shape, and of slightly larger diameter than the ratchet wheel. 
This cam is supported by a cross casting in the frame, and in addition to the 
cam there is alsoa double ended lever, one end of which corresponds to 








productoon of 


and forms a continuation of, the fixed cam. This lever is capable of being 
raised or lowered by means of a dog, which may be held where placed by a 
catch spring, or by other suitable means, When the rod is raised the cnd of 
the lever will form a continuation of the cam, and will prevent the dog on 
the end of the first mentioned double ended Jever from dropping into the 
teeth of the ratchet wheel, so that the hammer will not be raised by the 
revolution of theratchet wheel, but will remain on the bottom centre, and 
when the hammer is to be raised the red is palled down, and the dog will 
fall into the ratchet wheel, and the hammer will be rai Under the sh: fc 
is placed a lever having a stop thereon, against which the opposite « nd of 
the lever carrying the dog will stop, thereby keeping the hammer on the 
top centre until the stop lever is pulled down, and the dog lever is set free 
to raise the hammer again, the hammer being constantly raised by the 
ratchet wheel moving the shaft round, the hammer falling by its own 
weight as long as the stop lever is held down, The step lever is provided 
with a spring, over which the end of the dog lever passes, the end then 
re-ting bc tween the spring and the stop, Tne other end of the boss to 
which the ratchet wheel is secured is provided with a pulley, which is driven 
by a belt from another pulley, or is driven by hand, or by any other power, 


571. H. Bowen, Car dig’, “* Gas meters.” —Da'ed 1st March, 1362. 

This invention relates to the system or mode of maintaining the proper water 
level in wet gas meters by compensating for the evaporation or other loss of 
water in the meter. According to this invention the square frame or iront 
chamber of the meter is divided into two compartments, consisting of a 
reservoir and chamber of communication to the inte:ior or dram chamber, 
The supply of gas goes dire tu the chamber of communication, from 
whence it passes to the measuring Fhe vertical overflow pipe 
extends nearly to the top of the reserveir, and communicates with the lower 
chamber, and also acts as an air pipe. Tae overtiow pipe is attached to the 
pipe which surrounds the upright shafe o- spindle leading to the index ; 
but if preferred it may be made separate, and fixed in any other part of the 
reservoir. Its lower end or opening corresponds with the water ime which 
it is desired to maintain in the meter, A syphon or o-itice in the reservoir 
is one of the means of communication with the interior or drum chamber of 
the meter. When the water in the ineter descends below its proper level 
by reason of evaporation or other loss, it leaves exposed the lower end of 
the overtlow pipe, and the inlet pressure of t ws, acting upon the water 
in the chamber of communication with the drum, allows the gas to ascend 
through the overflow or air pipe. The water from the reservoir passes 
through the orifice or syphon to the drum chamber until the water attains 
the correct level, when the overflow pipe will be again sealed. The float is 
so placed in respect to the gas pipe that no variation of pressure will affect 
it, and the valve of the gas inlet will be c.used when the water reservoir is 
empty. The float has a cylindrical hole made through it, and inside this is 





















drum. 

















| a tube, made gas tight at the top by means of a screw which secures it te 





the valve seat. The tube and float are submerged in the water in the 
reservoir, Across the underside of the float is a bridge piece, and a weight 
is attached to the valve red to bring back the valve to its seat when the 
float sinks. The gas when it enters the meter is not aliewed to rush dowa 
and press on to the valve, but passes along a pipe or channel provided for 
und is conducted to the communication chamber, The inlet 
ittached to the float will rise and fall therewith, so that, when 
there isa deficiency of water in the rcservoir, the valve will drop into its 
seat, and close the iujet or gas supply pipe, and no more gas will be admitted 
until the meter and reservoir are supplied with water, when the valve will 
again be opened. The valve of the iniet pipe is placed outside the square 
frame or front chamber, so as to be easy of access for repairs, and is placed 
above and lifted by the float as before mentioned, — It is also so placed and 
protected by a cover that the rush of gas shall not impinge directly upen 
the top of the salve and affect its operation. The overilow box under the 
square frame 1sformed of one chamber. 

S74. T. Been, Wishaw, Lanark, “ Apparatus for distilling shale and other 

bituminous minerals.” — Dated 3rd March, 02. 

In one modification of this app iratus there are two or more furnaces, one 
of which communicates with a central vertical flue, having formed round it 
an annular retort chamber, while the other furnaces communicate with 
flues outside of or encircling such retort chamber, <A pipe or pipes is or 
are provided to couvey away the volatile matters, and valved hoppers are 
arranged at the top of the retort chamber for the introduction of the 
miner The refuse or waste matters pass off by discharge tubes disposed 
between the furnaces, the bottom of the retort chamber being fuunel-shaped 
at each place to guide the matters into the tubes, The bottom mouths of 
these discharge tubes dip into tanks which are filled with water to a height 
sutlicient to seal the tubes, aud the refuse is removed from the tanks as it 
communicites, Fresh minerals may be applied gradually or at short 
intervals, and the process may be carried on continuously or nearly s0.— 
Not proceeded with. 

575. A. Suwtvon, Tipton, Staford, and J. SULLvon, 
ing Jurn "—Dated vd March, io62. 

To accomplish the objects of this mvention the inventors have constructed 
a smelting furnace in which there are two flues passing from the body of 
the furnace into the chimmey or stack ; in one of the said flacs, bea that 
contiguous to the smelting chamber, there is a damper, conveuiently 
situated, which can be lowered or transposed preparatory to or during the 
smelting process, which more effectually confines the spelter to the smeiting 
bed or chamber until the *t yellow metal” isin a condition to be removed 
therefrom. Near the centre of the furnace and inside 1 there another 
damper contiguous to the other flue before mentioned, by means of which 
the smoke is released and regulated.—.Vot proceeded with. 
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TEVENDALE, Liverpool, “ Apparatus used in connection with cooking 
i domestic fire- places Jur the manufacture and supply of yas."— 
Dated 3rd Marek, ir62. 

For the purposes ef this investion the inventor distils coal or cannel, 
but he prefers common coal mixe | with a small quantity of lime or oxide of 
iron, in an ordmary retort, and places the said retort in such a position 
that waste heat from cooking stoves or domestic fire places shall be 
economised for.heati: gy the said retort, providing suitable dauapers, so that 
the waste heat may only act on the retors when des red. From the retort 
he carries a pipe or pipes into a suitable vessel to receive any condensed 
matter thence direct to the burners, He provides in addition to the fore- 
going a pipe for carrying off the steam and other incombustible gas.s given 
off immicdiately after charging the retort, and for permitting the escape of 
any extra pressure or surpius when a supply is no longer desired. —Nol pre- 











ceeded with, 
579. A. Bepnonoven, Southampton, 
Dated 3rd March, U62. 

This invention is carried out as follows:—In the interior of the pillar 
letter box an oval shaped tube or funnel! descends from the slot or opening 
into which the letters are inserted ; to the lower part of this tube or fannel 
aspring catch is attached, for the purpose of sustaining the metal frame 
forming the opening of the letter bag which surrounds the funnel or tube, 
and which rec: ives the letters falling through the same, The frame of the 
bay is made in a series of jointed preces hinged together so as to enable the 
frame to be adjusted to the shape of the tube, and at two equidistant points ; 
the frame is jointed by powerful spring hinges always tending to close the 
frame and cause it to be locked by a self-acting lock, On the door of the 
pillar box a lever with spring back is to be arranged, which, on the door 
closing, Will clip over the upper end of the spring catch of the fuunel 
through an opening therein. The action of these arrangements is as 
follows :—The bag being unlocked, the frame is pulled open and placed 
around the funnel and rested on the lower part of the spring catches ; the 
door of the pillar box is then closed, and the lever therefrom clips ove: the 
top of this catch. When the letter carrier opens the door to take the 
letters, the lever pulls forward the upper end of the catch of the funnel, the 
lower end recedes aud releases the frame of the bag, which iustantiy 
drops and becomes locked by the springing together and c.osing of the 
frame of the bag. 

W. Conisser, Waterieo-vead, London, “ Colour printing machines foi 
letter press or block printing "—Dated 3vd March, 1862. 

This invention cannot be described without reference to the drawings. 
585. J. Garns, Middleborough, “ A material or sand for th 
moulds for casting won, de.” —Dated 4th March, 162. 

The patentece claims the use or employment of furnace slag reduced to 
the required state of fineness or division (either alone or mixed with 
natural sand) in the formation of moulds for casting iron or other metals. 


“ Pillar letter bors and Letty boys. 





5se 


vo 





formation of 





586. J. Euuis, Petersham, “ Hooks and swivels sor saustening chains of oll sizes.” 


— Duted 4th March, 1562. 

This guard is formed to resemble a common chain swivel of any size, but 
arranged so as to be detached and united by means which cannot acci- 
dentally oceur, The link resembling that in a common chain swivel is cut 
so close to the stem, which works and revolves in the cap, as to barely leave 
ace for the cut point to slide along a rifle groove, first on the outside and 
afterwards along the inside of a grcove in the cap. A screw ferrule works 
on the end of the hook and the stem so as to form a complete link when 
screwed up close. The head of the hook at the end of the stem, when raised 
above the cap, in order to detach it, comes into contact with the link or 
fastening to which the cap is suspended. A groove in the head of the hook 
allows it to pass, so that it may be completely reversed. The point of the 
hook has then to be guided along the inner groove of the cap, and the hook 
is thus freed or separated from the swivel cap.—Not proceeded with. 

583. P. and F. Scuarer, Golden-wjuare, Lindon, “ Travelling bags, port- 
manteaus, and other similar bags and cases.” —Dated 4th March, 1862 

The object of the present invention is to prevent access to the contents 
of the bags, portimanteaus, and other caves by cutting, and the patentees 
effeet this object by inserting between the outer leather or other like ma- 
terial and the lining, metal cloth or wire gauze ; or they form the lining 
itself of such cloth or gauze. They prefer to employ that metal cloth com- 
posed of split steel, 

593. T. GREENWOOD, Leeds, “ Sewing machines.”—Dated 4th March, 1862. 

This invention relates, First, to an improved form of driver for propelling 
the shuttle in platform sewing machines, whereby the shuttle is more 
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securely held, and the liability to miss theloop is reduced. In the extremity 
of the vibrating arm which communicates motion to the shuttle a socket is 
made to receive a pin, which is jointed to and projects laterally from the 
shuttle driver. By this means, therefore, the vibrating arm and shuttle 
driver a nnected together by a kind of loose universal joint. ‘The driver is 
formed with two projections whieh serve to embrace the shuttle. One of 
these projections is forked, and embraces the nose of the shuttle, and the 
other bears against the rear end thereof, and the shuttle, although effectually 
secured by the driver, will move freely backward and forward in its race, 
The invention also relates to an improved arrangement for regulating the 
pressure of the presser foot over the feet. wheel to suit the work under 
operation. Instead of attaching to a fixed point the tension spring which 
gives the downward pressure to the presser foot on the face of the guide-box 
in which the vertical needle stem and presser foot stem works, a lever arm 
is mounted for holding one end of the tension spring. Bearing upon the 
outer end of this arm is a regulating screw, which is tapped into a lug 
attached to the guide-box. By turning, therefore, this regulating serew 
the lever arm may be readily caused to increase or diminish the tension of 
the spring, and thereby put any required pressure upon the presser foot.— 

Not proceeded with. 

597. J. and R. M. Somenvetn, Netherfleld, Westmoreland, and M. Buanc, 
Birmingh+ m, Boots and shoes.”—Dated 5th March, 1362. 

This inveu t ionconsists in the manufacture of boots and shoes with soles 
of walnut or other suitable wood, an angular groove being cut in the edge of 
the sole to which the upper is attached by means of strong wire nails, or other- 
wise strong wire staples () shaped. A picce of leather is then sprigzed on to 
the sole and heel of the boot or shoe, so as to cover them, and this leather 
is protected by hobs or other strony nails, tips, or plate. Also in the for- 
mation of an imitation welt by which the heads of the wire nails are entirely 
hidden, This is accomplished by inserting the nails a short distance from 
the edge of the upper ; the margin of leather thus lett is then worked up, 
and afterwards set. Also in a shaped iron plate which is secewed on to the 
waist of the sole in some cases so as to add to its strength. 

599. J. Cuunn, St. Paul’s-ehurchuard, aud HW. M. Burros. 
Hollond-strect, Southwark, “ Displaving or exhibiting jowell 
valuable articles in glass cuses.”— Dated Eth March, ‘ 

For the purposes of this invention, in order to obtain greater saf 
security when displaying or exhibiting valuable articles under gl 
apparatus is applied below the table or surface on which the a st 
placed, in such manner that the articles may at any time be enclosed in an 
Iron or other suitable metal safe. The form of the safe may be varied, but 
it is preferred that the safe should consist of the surface or table on which 
the display is made, and of two sections of a cylinder with closed ends, 
section being arranged to pass through a slit or opening in the table or sur- 
face on which the articles are placed. The mechani-m is arranged in sue. 
nianner as to cause the two sections of the metal safe to move simultaneously 
from below upwards and towards each other, so as to meet in the middle 
where the two parts may be secured or locked, — [n some eases the apparatus 
is so arranged that it shall be self-closing in the event of any part of the 
glass of the case being broken. 

600. T. Bostock, Stone, Stafford, “ Boots and shors.”"—Dated ith Mirch, 1862, 

This invention relates to the preparation of the soles, heels, and other 
parts of the bottoms of boots and shoes before they are attuched to the 
“uppers” or welts. The invention consists in accomplishing the above 
named four processes at once, and by a single process, the sole or other picee 
ther being first cut in the manner hereinafter described. The patentee 
sa block which muy be made of metal, wood, or other suitable material 
mobination of materials, and he perforates this block throughout its 
entire thickness with a hole of the size and shape of the sole, heel, or other 
part of the bottom of the boot or shoe, and he also employs in connection 
therewith two dies, male and female, corresponding in form on their ad- 
j er and under surfaces with the convex surface of the bottom of 
and accurately fitting at their edges within the perforation of 
The piece of leather to be operated on is cut out to the required 
shape and size for forming the sole, heel, or other part of the boot or shoe, 
the edge being bevelled m order that the surface of the leather whic 
receives the couvex die shall be larger than the other surface. The piece 
of leather, which may be either wet or dry, is then placed between the two 
dies and within the perforated block, and pressure being thus brought to 
bear upon the dies by means of a screw wetzhted lever, or otherwise, the 
leather receives the required bedding to the last, and solidifying both of the 
surfaces and the edges at one andthe same time, and by simultancous means 
while the form of the edges is also preserved, so that the soles, heels, or 
other parts require no further trimming, but are ready at once to be 
attached to the welts or uppers in the usual manner. 
602. FL N. Gisnonne, Adelaide-place, Landon Bridge, 

node of iwilicating numerals or Witers in railway ticketsand other acticl 
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This invention cannot be des 

604. J. Barker, Todmorden, York, “ Casting drums, pulless, ge, and other 
wheels and bushes, or heys for the same.” — Dated bth March, 1362. 

This invention relates to those drum pulleys, gear, and other wheels which 
vre fixed on shafting by conical bushes or cylindrical keys, and the object 
of this invention is te economise Jabour and reduce the cost of fitting up or 
of manufacturing shafting and gearing. 

605. G. Lawrence, Westhourne-grove, London, “ Flesh gloves ax 
—Dated 6h March, s62, 

This invention consists in so manufacturing flesh gloves and flesh straps 
that the same instruments may be wed at: different times either as fle h 
gloves or as flesh straps. For these purposes flesh gloves are made in a 
manner very similar to that now commonly practised, but with a strap at 
one end of each glove, and the other end of such flesh glove is formed in 
such manner as to be readily joined or connected with its fellow glove by 
means of buttons oc other fastenings. Thus a flesh strap will consist of 
two flesh gloves fastened ent to end, having straps at the ends to draw the 
flesh strap t» and fro over the surface of the skin on the back or other parts 
of the body of the user. The two flesh gloves, of which a flesh strap is com- 
vwosed, When detached or separated the one from the other, are cipable of 
wing used when drawn onthe hands iu the ordinary manner in which flesh 
gloves have been heretofore used.— Not proceeded with. 

606. T. Hack avd A, E. Carrer, * whs."”— Dated Gt March, 1862. 

In constructing W cockssuch as are chiployed on water and was mains 
it is usual to emy a metal valve which is made truly flat on the face, and 
tinst a corresponding face through which the passage for the fluid is 
he valve is capable of being worked up or down so as toslide it on 
by means of a screw spindle, and thus the valve may either be set 
so as te cover and close, or uncover and leave open the passage for the thaid, 
as tmay be required, The serew spindle usually passes out through the cover 
of the valve case, and the hole by which it passes is packed around the 
spindle with fibrous material to prevent the escape of fluid ; this packing 
wears rapidly, and the surfaces above and below it. The fluid within the 
valve case being in contact: with the bottom of the hey, presses it upwards, 
and keeps the top of the enlarged portion of the key vn close and fluid-tight 
contact with the brass ring, and this latter is by the same means kept in 








ribed without reference to the drawings. 
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case, thus the escape of tluid by the passage by which the key passes out is 
prevented. In order to steady the screw spindle, and to keep it truly in its 
place, its upper end is passed through a guide ring serewed into the bottom 
of the chamber in the valve case ; this ring also serves to take the apward 
thrust of the spindle, on which there is an enlargement immediately below 
the ring. The upper surface of the ring also serves to support a spring, 
Which ts employed to sustain the key should the pressure of the fluid at any 
time be insufficient for the purpose, tn order that the guide ring may not 
prevent the passage of the fluid to the underside of the key a passage may 
be drilled for it in the splindle. The top of the key iss ‘aared to receive 
the ordinary instrument for turning it to open or close the sock. 
60s. M. B. Newron, Whary No 4, Great Northern Go 
* Construction of junction and other drain pyres we elay, we. 
March, i862. ‘ 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

GUI, T. FARKIMOND, Manchester, “ Safety cage sor mines."—Dated Tth Mareh, 
Isv2. is 

In carrying out this invention the inventor places two horizontal shafts 
through the cage near the centre, and fixes on each end of the shafts 
eccentric levers having teeth at their extremities. The said shafts are 
worked by a coupling and chain connected with the main rope, and oue or 
more springs are attached to the coupling for the purpose of turning the 
shafts and bringing the toothed ends of the levers forcibly in contact with 
the guide rods or ropes whenever the main rope breaks, and thereby hold 
the cage and prevent accident.—Not proceeded with. ; 
O11, J. CARPENDALE and T. Mipperon, Shepield, * Pr 

on copper, siver, and Britannia wm pplice 

Dated jth March, 1882 7 

t present raised chasing is produced by manual pressure, which is 
necessarily limited in its application ; but this invention admits of, and 
consists in means for, the pressure being determined and applied on an 
extgnded seale by the adjustment of the machines, —Not proceed: 
618. H. B. Coatnurg, jun., United Service Club, St. James's, Lond 

Jacte reof clips, hooks, we.” — Dated 7th March, 1862. 

In carrying this mvention into effect the inventor proposes cutting or 
stamping the hooks or clips out of sheet of metal in the form of the 
letters H, T, Y, or X, and folding or bending such Y pieces when sepa- 
rated from cach other (or a series of such pieces in combination), by which 
means one end is formed into a spike or nail, while the other can be 
employed to clip or hold the tube, and either to encircle the tube, or only 
partly so, as is now done by what is known as the gas hook, The right 
hand ani left hand arms of the X pieces are intended to be turned in two 
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; } one Working the 
fuid-tight contact with the top of the chamber in the cover of the valve | j 
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opposite directions, thus presenting a forked piece to be driven or fastened 
to wood or any other material, and another to hold the tube or pipe.—Not 
procecled with. 
620. H. Furrcuer, Wood-street, Cheapside, London, ** Clip for se 
steel ov other expanders of erinrolines. —Dated 3th March, \8t . 
This invention consists in forming a clip with s'its or holes therein through 
which are passed the suspenders of the crinvline, and li ise the steel or 
other expanders ; or the i thereto. 
3 o 
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ulers may be otherwise cmnec 
“| therefrom acci- 





By t meaus the clip ¢ possibly bee ; : 
dent 1s is NOW the case fore inade. —Not preceded with, 
621 EpMonpson, Southampton, * Washing machines,” —Dated 8th March, 





This invention consists in certain improvements upon the invention for 
which letters patent were granted to the present patentee for improvements 
in washing machines, dated the Ist day of April, Isl Q $s). In that 
machine he employed a single chain for ing motion to the feeding and 
; rs, and a number of guide r Hie now substitutes two 
thains for the single chain, and drives t! 1 delivery rollers indepen- 
dently of cach other by ineans of 8 ate chain pinions, which arrange- 
ment enables the stre vw pulleys to be dispeused with, and saves expense 
in the fitting. He employs spiral springs f erting the required pressure 
upon the delivery rollers, and also dispenses with the guide roller., unless 
the machine is of such dimensions as to require them. 
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624. 8. SROMHUEAD, Bristol, ** Bo.ces or rec 
March, 862. 
The boxes or rece} 
invention are formed of m«tal or wood, or of other mat 
suitable for such purpose, au iron grating or a pl 


stacles for coals constructed in acordance with this 
erial or materials 
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4 placed therein, either entirely 
or partially acvoss the area of the interior of the box or receptacle. Such 
grating, plate, or diaphragm may be placed either in a horizontal or siant- 
ng position, and has the effect of sifting or screening the coal, or of regulat- 
iing the pressure thereof upon the lower chamber or compartment of the 
box or rceeptacle. In order to provide for and facilitate the removal of the 
dust or small cval separate 1 and co ney of the sa rating, 
plate, or diaphragia, a mouth piece ith or without a remova- 
ble cover as may desired, is provided at the lower part of the box or re- 
ceptacle, such mouth pice aperture admitting of the introduction of a 
slice, scoop, or sovel for the withdrawal of the dust or fine coal therefrom, 
.W. N. Winkins, S*. John’s wood, Mid lesex, “ Pigmeats for oil and 
water colours.” — Dated 8th Murch, 1882. 

The object of this invention is the manufacture of white pigments to be 
mixed with oil and water as hereafter explained to supersede white lead and 
other pigments now usel by painters, decorators, artists, and others in 
layir m colour on pictures, wood, stone, and o/ her materials requiring to 
be painted. ‘he inventor manufactures the white pigment for oi! painting 
of equal parts of whit oxide of zine and plaster of Paris, chalk, or any 
white aluminous earth, such as kaolin and pipe clay. He does not limit 
himself to the proportions stated, as a third, or even iess, of the white oxide 
of zine with plaster of Paris will give a brighter result, though more difficult 
to work with the brush. He manutactures a white pigment for water 
colours by mixing plaster of Paris with size or ylue in proportions according 
to the consistence that may required, For griuding and mixing the 
pigments the machinery and apparatus are the same as those now used for 
grinding and mixiag pigments and colours. —Not proceeded with. 

628. P. J. Guyer, Paris, * Water meters.”"—Dated 8th March, 18 

This invention cannot be described without reference to the drawings, 
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2, ** Brims aud peaks of hats, caps, &e.” 
urch, Is62. 

This invention consists in fitting and adapting the hat or cap peak or 
brim, or the lining thereof, to receive useful articles, such as a miniature 
looking glass, cotub, pencil, slip of vellum for keeping notes, or any small 
portable article usually carried in the pocket.—Noi proceeded with. 
63L. W. Paumer, Southweald, “ Caudles."—Daied Sth March, 1862. 

This invention consistsin combining tallow, c»coa-nut oil, or palm oil, or 
products obtained from these, with those tivid mineral oils which filler or 
run or are obtained by pressure from American or rock oil, or Rangoon tar 
or earth or similar natural mineral oils, which retain their fluidity at the 
ordinary temperatures of this country. It is preferred that these fluid 
mineral oiis should be ina purified state when used. 





630. W. CLARK, Chanerry-lane, Lond 
—A communicution.—Duted sth 








632. J. Fuemine, Mincing-lane, London, “ Machinery sor pressing cotton.” — 
A communicatin.—Dited Sth March, 1s 

For the purposes of this invention a mechanical or lever press is combined 
with hydraulic apparatus, in such manner that the lever press performs with 
speed the first or earlier parts of tie pressing process, and the hydraalic 
pressure comes into action when the lever press ceases to act, the lever press 
being so arranged tiat at this time it will be in the most favourable position 
for resisting the pressure exerted by the hydraulic apparatus,— Nod proceeded 
with, 
633. | 














N. Gi NE, Adel side- 
Lenhouse-yard, London, * Dinprovemeats ve the 
presence of tire damp ov choke damp ia mines, and of dispe 
and als graphing iv mines.” —Dited sth March, is 
The tire damp or cacburetted hydrogen gas woich is generated in a coal 
niine is of less weight or specitic gravity than the atmospheric air, and the 
choke danip or ¢ vonic acid gas in a mine is of greater weight or specific 
gravity than the atmospheric air, and this invention consists in the employ- 
ment in combination with suitable apparatus of those relatively lesser or 
greater Weights to connect an electric circuit, and thereby cause the required 
indications or signals vo be given. — Not proce eded with. 
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634. L. Ro Sykes, New Coventiy-strect, Lowdoa, “ Glov:s.”"—Dated Sth March, 
Ise. 
This invention relates to a novel method of applying purses or money 
receptacies to gloves, cither for ladies’ or yentiemen’s wear, The inve ntor 
proposes stitching a piece of kid or other suitable elastic material, and of 
convenient shape or form, on the outer sile of the palm of the glove, one 
left open and provided wich an elastic fastening, or a 
suitable tongue or metal fastening. Or a pieces of kid or other material may 
be stitched all round inside the ove at the pal thereof, and au opening 
cut across the palm of the glove itself, the width of the piece inside the 
edge of which opening may be provided with elastic mater.al ; or a piece 
may be stitched on the ontside of the palm of the glove in the sh ipe of a 
horse-shov, and a slit cut at rig gies to the entrance of the purse, and a 
strip of elastic material placed across the opening to prevent the escape of 
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the coin. —Vot proceeted wi 
6s. F. KR. Newron cad if : 
and neasuring Ge Jlow of liquids.'’—Daced sth Mair a, ASG. 
This invention consists ina new method of indicating and measuring the 
withdrawal of liquids from casks or other vessels by means of apparatus in 
connection with, and operated by, the ordinary beer nes, or other 
means. ‘The apparacus consists of two plates of metal, bolted or pinned 
together, leaving a space between them for the arranzement of a series of 
Wheels and pinions, similar to the manner of clockwork, the 
other, and actuating a series of pointers, bands, or 
indicators travelling on centres und the faces of dials in front of the 
apparatus, The dials are provided with numbers, the front dial indicating 
from unity upwards, the second indicating tens, and the third hundreds ; 
or the first pence, the second shillings, and the third pounds, according to 
the number of teeth in the various whee:s and pinions. In order te give 
motion to these indicators the gement of apparatus is as follows :—A 
rod works vertically in a slid the back of the apparatus at one end 
thereof, and attached to this rod by a pin or screw 1s a plate of metal, 
somewhat of the shape of a sextant of a circle, Whose contre is the position 
of the pin or screw, the are being lowermost. Parallel with this are is a 
slot in the plate through which a serew is inserted into the sliding rod, sv 
that the position of the sextant may be regulated and fixed accordingly. 
Another slot is made in the sextant parallel to the radius, and a stud passes 
through this slot ; this stud is held by an arm working from a fulerum, and 
to this arm a catch of a ratchet is fixed, which gears into the first of the 
series of wheel work, The vertical slide rod is worked by the movement of 
the bar engine, or other mechanical means, where by the pre viously described 
parts also receive their motion, The position of the radial slot m the sex- 
tant may be varied by the lower adjusting screw, and it is obvious that, in 
accordance with the angle at which this slot is fixed, so will the vertical 
movement of the sextant operate more or less upon the stud passing through 
it and actuating the wheel work. Thus, one or more strokes or portions 
of strokes of the pump of the engine may be made to move the 
first indicator one point or portion thereof, so as to signify the withdrawal 
of any given quantity of the liquid or its value in money. “Connecting rods 
are put in communication with the apparatus from the various engines, and 
their length and arraugement is so regulated, according to the value of the 
liquid to be withdrawn, as to correctly and proportionably actuate the appa- 
ratus (in Whatever position it may be placed), and register the quantity or 
value of the liquid withdrawn, : 
636. J. J. H. Ggsuanpt, Lawrence-lane, London, “ Fastenings for albwas 
aud other books, bags, &e."—A communication. —Pated Sth March, 1862. 
This invention is carried out as follows :—On the inner side of a plate or 
» attached at one side, edge, or part of th» article to be fastened is fitted 
ier plate or piece, prevented from escaping wholly away from it, but 
free to siide or travel to and fro when worked as herein described. in this 
sliding or travelling piece are spiral springs fitted in grooves, recesses, or 
the like formed in this plate, and on the inner surface of the outer plate are 
studs, stops, or abutments so placec that the springs may abut against 
them at one end. To the travelling piece is attached a knob or other 
appliance (hereinafter called finger-piece) presenting itself on the outer side 
of the first named plate through a slot or opening in which it or its shank, 
pin, or connecting agent works. The inventor prefers to bend the edges 
of the outer plate inward to form guide ways for the travelling piece. The 
travelling piece carries or is formed with a hook, catch, or holding or 
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engaging part or piece intended when the fastening is closed to catch or 
engage an eye, wire, staple, recess, or equivalent forming the other part or 
number of the fastening. When the fastening is to be opened, the finger 
piece is moved so as to draw the travelling piece in such direction as to 
remove or disengage it from the eye (or equivalent) and compress the 
springs between the stops or abutments at one extremity and the end of 
their recesses or receptacles at the other. On releasing the finger-piece the 
springs are released and extend, forcing the travelling piece to slide back 
again, or return and (supporting the parts of the article in proper position) 
the travelling picce will catch the eye, wire, or staple and fasten the article, 
the springs keeping the fastenings firm. These springs also allow the 
fastening to adjust or accommodate itself if the bulk of the article should 















be expanded by inserting objects therein, or contracted by their removal 
thereirom. Thus, supposing it applied to an album, it will hold the edges 


firmly together though the buik of the book be increased by introducing 

pictures in it, or reduced by withdrawing them from it.—Not proceeded 

with, 

640. R. A. Brooman, Fleet-street, London, ‘* Producing, by the aid of photo- 
graphy, copies of maps, charts, plans, and drawiags.”—A communica- 
tion.—Dated 10th March, 1862. 

This invention has reference to the production, by the aid of photo- 
graphy, of copies of charts, plans, and drawings, of the same size as, and 
without destroying or injuring, the originals. The invention is applicable to 
line drawings, washed or coloured, or not, and to the reproduction of written 
and printed music, and this without a negative, which is required in all other 
methods of working photographically. The invention consists, First, 
in tracing on transparent drawing cloth the design, map, chart, plan, draw- 
ing, or other impression or device to be reproduced. The cloth preferred is 
* Husson cloth,” but any other description of transparent cloth, capable of 
receiving an equal tension on all the sides in the frame used to pull the 
negative proof, may be employed. Secondly, in taking a sheet of paper 

iently strong that it will not be liable to be torn during the several 

manipulations in albuminising it, and preparing it with azotate of silver, in 
the proportion of about one part by weight, to five parts by weight of water. 
This paper is substituted for ordinary plates (clichés). It will be understood 
that plates are thus obtained much larger than glasses prepared with 
albumen or collodion could afford. The inventor prepares the stone in 
such manner that fatty bodies do not adhere to it. The stone is coated in 
a dark chamber with a varnish composed of organic matters, and of 
chromate or of bichromate of potash or ammonia. When the stone has 
become dry in the dark chamber, he places the paper or positive plate upon 
it, with the design in contact with the stone, and on this he places a sheet 
of glass to keep the design in contact with the stone. He then exposes the 
whole to the action of light, say from one to fifteen minutes, according to 
the intensity of the light. He then returns the stone to a dark chamber, 
and washes it with white wine; or other liquid capable of attacking the 
soluble parts of the varnish may be employed. Those parts of the varnish 
which have been preserved from the light by the lines in the design are 
soluble, and are removed by the first washing. The stone is now washed 
with water, to thoroughly clean the spaces produced in the varnish by the 
action of the white wme. After this operation the stone has the design on 
it, and the rest of its surface is covered with varnish. The stone, being 
iectly dried, soapy water is passed over it, and it is again dried. It is 
in washed with clear water and inked with specially prepared ink, 
which only takes on that part not protected by the varnish. The whole of 
the varnish is then removed, and the design will be in black on the white 
ground of the stone, which is damped, inked with transfer ink, and 
acidulated. The impression is left twenty-four hours. Stones prepared in 
this manner are capable of yielding many impressions by the means 
employed in lithography. 

644. A.C. McLeop, Hunover-square, London, ‘* Ventilating hats and cover- 
ings for the head.” —Dated uth Murch, 1862. 

The object of this invention is effected by means of apertures or tubes in 
the body of the hat corresponding or approximating to the top of the head of 
the wearer, the said apertures or tubes being protected by a projecting band 
or fillet also provided with apertures; or instead of any apertures in the fillet 
there may be averiures in the brim, or in both filletand brim, the apertures 
in the body being always necessary. 
647. J. B. G. M. F. Pirnet, Paris, “Lubricating apparatus.”—Dated 10th 

March, 1862. 

This invention cannot be described without reference to the drawings. 

648. J. T. CaLLow, Staveley, Derby, “ Safety appuratus.”—Dated 10th March, 
Isé2. 

This inveution consists in manufacturing an improved safety apparatus, 
hereinafter described, to be applied to cages and hoists, which safety 
apparatus will in the event of the rope or chain breaking, or becoming 
otherwise detached from the cage, or hoist, grip securely the slides, guides, 
or conductors, and thereby prevent the cage or hoist from falling, and will 
also prevent the overwinding of the cage or hoist. The apparatus is not 
atta hed to or connected with the rope or chain from which the cage or 
hoist is suspended, as is usual in other appiratus heretofore used for the 
like purpose, and consequently it is not affected by the tightening or 
slackening of the rope or chain, and has no tenden -y to come into action or 
be at all moved by such tightening or slackening of the rope or chain when 
the cage or hoist is at rest on the props or otherwise at rest, but is brought 
into action by the cage or hoist gravitating or becoming a falling body. 
The apparatus consists, essentially, of a spring or springs and a weight or 
weights connected to and acting upon mechanism for gripping the slides, 
guides, or conductors in case of accident, the said spring or springs having 
a bearing or foundation on the cage or hoist, while the weight or weights 
hangs or hang from or rests upon the spring or springs, so as to neutralise 
or counteract the tendency of such spring or springs to bring the grips into 
action while the cage or hoist remains suspended or supported. 


649. M. Henry, Fleet-street, London, Preparing hooks and eyes for sale.”— 
A communication.—Dared 10th March, 1862. 

Accordivg to this invention boxes, cases, or envelopes are used for hold- 
ing the hooks and eyes as before, but a sample or pattern hook or hook and 
eye is attached to such box, case, or envelope in such manner as not to be 
separated therefrom vy the opening thereof. For this purpose the sample 
or pattern is fastened upon cardboard or other suitable material, on the 
back of which paper or other convenient substance is stuck, so as to conceal 
the attaching thread or agent, and this is caused to adhere, or is attached to 
the box, case, or envelope, which can be opened without separating the 
sample, and the attaching thread is concealed at back.—WNot procee ded with. 
650. H. H. Kromscurorper, Princess-terrace, Regent's Park, London, “ Gas 

neters."—Dated loth Marek, 18t : 

This invention has for its object improvements in gas meters, and is more 
particularly applicable to that class of gas meters in which the measuring 
drums consists of a series of eccentric measuring chambers, and in which @ 
hollow floating cylinder is Within the measuring drum. [tis preferred that the 
measuring drum should have five eccentric measuring chambers, but thismay 
be varied. The floating cylinder, which is within the measuring dram, has 
closed ends, so as to prevent the water in the meter from entering into the 
interior of the cylinder. The axis of the measuring drum passes through 
the hollow cylinder, and is fastened to the two ends thereof. Between oue 
end of the drum and the end of the hullow cylinder there is a space into 
Which the end of the gas supply pipe enters. The ends of the axis of the 
measuring drum are supported by a lever frame within which the measuring 
drum is received. The axes or necks of the lever frame are received into 
suitable bearings at the ends of the meter, aud the ends of the axis of the 
measuring dram are so carried by the lever frame as to admit of the AXIS 
rising and falling in the same vertical plane. On one end of the axis of 
the measuring drum is a worm which works or gears with a long pinion on 
the axis of the counting or registering apparatus of the meter. At one end 
of the lever frame is affixed a regulator, which conists of an inverted vessel 
the lower or open end of Which is constantly below the water level in the 
meter. The upper or closed end of the reguiator is provided with a flexible 
stop or valve, which, when the water falis too jow in the meter, comes 
against and closes the inner end of the outlet pipe of the meter, and thes 
prevents the gas passing out of the meter. The inlet or gas supply pipe 
passes into the meter at its upper part, and descends to the bottom ot hc 
overtlow vessel or waste water box at the lower part of the meter. The 
waste water box, which is at the front end of the meter, 1S divided y Ao 
partition, so as to retain at all times a sufficient depth ef water over the 
lower end of the gas supply pipe to prevent gas passing into the —— 
vessel. The gas supply pipe towards its lower end has two —— i 
upper end of one of which enters the regulator and rises somewhat a +o 
the highest water level in the meter. This branch passes from the sup) Y 
pipe which is at the front end of the meter and near the middle of that end 
in an inclined direction, and enters under the front end of the regulator, 
and then passes in an inclined direction towards the back end of the regu- 
lator, by which arrangement any attempt to obtain gas from the meter 
without its being measured will be prevented. The upper part of the other 
branch passes into the spaces in front of the measuring drum, and rises 0 
the frout of the highest water level of the meter The water is introduced 
iuto the meter by a pips, applied at the front end of the meter, W hich de- 
scends to near the bottom of the meter. The correct position of the drum 
is rezulated by adjusting the weights applied at the opposite end of the lever 
frame to that where the regulator is affixed. tz 
651. R. Peacock, Manchester, Window blinds.”—Dated 11th March, 1862. 

In carrying this invention into effect the inventor makes use of paper 
made from the ordinary materials of suitable thickness and —, 
according to the size of the blinds to be produced, and this paper Is ea 
dyed, stained, printed, painted, photographed, or otherwise ornamented 0! 
the desired colour and pattern.—Not proceeded with. z 
652, J. NADAL, Brook’s Market, Holborn, London, “ Portable fountain.” Dated 

llth Murch, 1862. : 
This invention has for its object the construction | 
in which a constant maintaining power puts in motiot 
and these cause the liquid with which the fountain is suppl 
through and through the jet or jets, The motive power of 
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a spring capable of being wound up, as is the spring of a clock ; it gives 
motion to a toothed wheel which gears with and drives three, or it may be 
other number of, pinions, and on the axes of these are cranks or eccentrics, 
and these by connecting rods work pumps which force the liquid thr ugh 
the jet or jets which may be of any form. The liquid so forced through the 
jet or jets afterwards returns to the pumps, and so the action continues as 
‘jong as the motive power continues, so that a very small quantity of liquid 
sv required. 

FE. Parritt, Drury-lane, London, 
March, 1862. ‘ 

This watch protector is arranged as follows :—To the inside of the pocket 
in which the watch is usually carried, is fixed permanently, or connected at 
pleasure, a loop or ring, through which the end of the Albert chain is 
passed, and then attached to the watch. When it is required to look at the 
watch, the hand must be put into the pocket and the watch lifted out. 
Any attempt to draw out the watch surreptitiously by the chain will be 
prevented by the loop or ring. —Not proceeded with, 

657, FE. G. Camp, Bristol, ** Brushes or apparatus for brushking.”—Dated 
1ith March, 1862. 

This apparatus is specially designed for brushing the human hair. The 
apparatus consists of a shaft with a loose handle at each end, a fixed pulley 
for receiving motion, and a drum on which the brushes are mounted. In 
the manufacture of these brushes the patentee takes the materials now 
usually employed for that purpose, viz., bristles, split whalebone, and 
metal wires. When metal wires are used he magnetises them or not while 
in use. For the purpose of causing the brushes to rotate, he drives them 
by a belt passed round the pulley on the brushing apparatus, and round 
fast and loose pulleys driven by hand, or by steam or other power. To use 
the brush he holds the apparatus steadily with both harfs, and directs it 
to any and all parts of the air, in whatever position the head may be held, 
the brush being made to rotate all the time. For the convenience of 


653. “ Watch protector.”—Dated 11th 














washing he fastens the brushes to the drum by springs which admit of | 


their being removed ; the drum itself is not fixed to the shaft, but slides 

off and on, and is carried round by a lock and key adjustment. 

659. T. B. Winson, Flint, and W. Witsox, Preston, “‘ Apparatus for the 
splitting ef cane, &e.” - Dated ith March, 1662. =e 

The object of these improvements is to separate or divide cane and other 
fibrous substance by splitting it in the direction of its length. For this 
purpose the patentees employ rollers in pairs with grooves around them, 
and in front of these rollers, opposite such grooves thereof, they place 
knives or cutters in positions and of forms adapted to the number and 
form of the divisions desired to be produced. By causing the rollers to revolve, 
and passing the cane or other fibrous matter to be cut in tle grooved 
channels in them, the rollers wi!] conduct the cane or other mattcr to the 
cutters and the desired separation will be effected 
660. H. Baynes, Clement’s-lane, London, ‘* Bankers’ ch: que books.” —Dated 

llth March, 1562. 

This invention consists in inserting in the ordinary cheque book at the 
end, or any other convenient part thereof, a leaf, either with or without 
a corresponding counterfoil, which leaf and counterfoil or leaf only may be 
made the same in size and of the same or of different coloured paper to that 
of the cheques in the book. On this ieaf it is intended to print (ina 
different colour or colours tothe colour or colours in which the cheques are 
printed ; or if desired the same colour or colours may be used as used for 
the cheques) a suitable form of order or request to the banker for a new 
cheque book, to be delivered to the bearer or otherwise, as may be desired, 
which order or request it is intended shall be signed by the same party and 
in the same manner that a cheque from the customer would be signed. It 
is further intended to number the order or request leaf and counterfoil, if 
any, With the same number (either progressive or otherwise) that the 
cheques in the book have borne: or the order or request leaf may be 
nambered, lettered, or marked in any other convenient manner, in order 
that the banker may be able to at once ertain whether the order or 
request has come direct from his customer.—Not proceeded with. 




















661. R. Switn, Glosgow, “ Telegraph posts.” —Dated th March, 1862. 

This invention relates to improved modes of forming and combining a 
number of short lengths to form each telegraph post. The top length is of 
wood, and the bottum length entered into the ground is tubular, and 
usually of cast iron, while the intermediate lengths are tubular and usually 
of thin malleable iron. The separate lengths are made slightly taperi 
and so that the top of one may fit inside of the next above it like a spigot 
and faucet. ‘the lowest malleable iron Jength is fixed upon the cast iron 
bottom length by means of punching screws which are entered through an 
external ring. The spigot or small end of each malleable iren length is by 
this invention formed with an indentation or corrugation running round it 














to give it sufficient strength to sustain the portion of the post above it.— | 


Not proceeded with. 


THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Coxtixvep Large Demanp ror Iron: Manifest Improvement in 
Prices for Finished and Pig: Probable Result of Quarter Day— 
Coat Trape: Good Demand: Higher Prices Demanded—GEXERAL 
Hanpware Trapes: The Universal Test in Birmingham: An Im- 
provement in the Wolverhampton Trades: Willenhall, Walsail, 
Stourbridge Specifiid—AvVANCE IN THE Price Or Metats: J’ros- 
pects of Future Prices—THE IMpLemENts AT THE Warwick Agri- 
CULTURAL Suow: Covered Fourteen Acres of Ground: The Leading 
Exhibitors and their Goods: The Two Cultivators: Remarks on the 
Machinist and the Farmer, the Morse and the Steam Plough—Im- 
PORTANT PROCEEDINGS UNDER THE Mines’ INsvecrion Act: The Late 
Fatal Inundation near to Wolverhampton: 


Costs. 

We are still able to report favourably of the condition of affairs in the 
Iron trade in this district. Such bas been the effect upon the trade of 
the present tolerably large demand that, as well in finished as in pig 
iron, the tendency of prices is upwards; and in not a few instances 
higher rates are being obtained in transactions that are being now 
entered into in book departments of the trade. In certain other 
cases orders are being booked “ subject to quarter-days.” That 
there will be any alteration in the declared list after quarter-day is, 
however, problematieal. Advanced rates do not rule all transac- 
tions. Dut in those cases in which consumers do not concede the 
dk mands of producers a conviction seems to prevail that prices are 
not likely to recede, and that prudence would dictate the giving out 
of tole rably large orders at recent rates. This conviction is general 
in buying circles; and yesterday (Thursday) in Birmingham, and 
Wednesday in Wolverhampton, a London metal broker was in 
person making as many purchases as he could get booked at the 
rates Which all makers would have willingly accepted a month ago. 
We quite expect, however, that soon after quarter-day the or-lers 
will visibly decrease. By that time all chance of getting any iron 
mto Canada this season by the ordinary route will be at an end, 
and one of our best foreign markets at this season will therefore be 
shut up for a time. 

Coal participates in sympathy with iron. The further contracts 
ite declined to be entered into at other than an advance. 

The ever-quoted index to the state of trade in Birmingham again 
points dee north. The rolling mills, which supply so many manu- 
tacturers With material, are full of work. The brassfoundry trades 
are more active; the lamp and chandelier makers are getting busy ; 
the tube makers, wire drawers, and edge tool makers have all'of 
them orders enough in hand to keep their men on at full time. In 
—_ of the trades of minor importance there has also been an im- 
tere ment, so that at present the autumn trade is looking more 
—— than it has done for the last two years. The more cheerful 
eine existing amongst those who are engaged in the country trade 
5S to be traced to the various cireumstances above referred to, and 
ae had the effect of dispelling much of the glyom which 

Is a short time ago. ibourhood there are unmis- 
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7 In this nei; 
takable signs that a reaction has taken place; in the town the factors 
continue to give out a greater number of orders for almost all 
“escriptions of goods the manufacture of the district: the tin 
plate workers continue tolerably busy; and, although there are still 
complaints as to the state of the lock trade of Willenhall, this is 
quite an exception, the staple branches of the other towns in the 
neighbourhood being reported active. The hollow ware trade is 
so the nail makers report more favourably as to the state of that 
Waleatt _ at the | foundries business is steady, if not brisk. At 
teed A cations’ ironmongers continue to be pretty fully em- 
ye ae ; tourbridge business is not quite so good, but now here 
Pas s ic is there much une mployed labour, “ than which,” it 

en remarked, “ no better proof could be afforded of the non- 


A Fatal Explosion of 
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existence of depression.” The metal market is more active. On 
Thursday the price of copper was advanced one halfpenny per |b., 
aud this was followed by an advance in the price of brass wire 
and other rolled metal of one farthing per lb. With regard to 
copper the rise was not unexpected, the smelters’ agents having 
refused to sell, except in small lots, for several days previously. It 
is now said that the price is not firm at the advance, but with the 
improved demand for the metal there appears to be more probability 
of prices ascending than giving way. English tin is firm at the old 
prices. 

At the Warwickshire Agricultural Society's Show in Birmingham 
last week, there were fifty-five exhibitors of implements, and their 
stands were spread over a space about fourteen acres. Messrs. Maple- 
beck and Lowe showed an endless variety of implements. Their tent, 
devoted to ornamental garden requisites, contained some very elegant 
designs in garden vases, flower stands, and rustic seats; also garden 
superior finish, and a varicty of other articles. There 
were three copies of the Warwick vase, two in bronze and one in 
brass, gilt. ‘The latter was a very beautiful production, the figures 
on the sides being brought up in splendid relief. 
was devoted to agricultural machines, such as chaff-cutters, corn- 
crushers, milk churns, &c., together with patent mangles, and other 
articles indispensable at a farm house, but to which the term of agri- 
cultural ‘mplements is not strictly applicable. The out-door space 
was filled with a legion of implements, among which are Drace- 
bridge’s ventilator for throwing a blast of fresh air into the holds 
of vessels, and into mines, vc.; Amies and Barford’s patent 




















wells, & 
spring stile, which is certain to be recommended by ladies who have 
delicate scruples with respect to our ordinary four-barred stile: 
Crosskill’s carts and wagons, Musgrave'siron piggery, a most useful 
invention in a sanitary point of view; cheese presses, capable of 
pressing a weight of 15 ewt.; improved scarifiers; a steaming 
apparatus for steaming hay and clover; and a host of other articles, 
to almost all of which some improvement, the result of modern 
invention, is attached, Colvin’s patent cow-milking machine 
was also exhibited, and was shown in operation during the 
day. <A certificate was awarded to it by the judges. This ingenious 
American “ fancy,” which is also being exhibited among the American 
machinery ut Keusington, is being manufactured in large numbers 
at Smethwick. Messrs. Amies and Barford, of Leicester, exhibited, 
among other articles, their new patent universal water-ballasting 
land roller. The roller part of this implement is a hollow eylinder 
and is filled with water, by which the same crushing or pressing 
power is obtained without the weight upon the horse’s back. ‘This 
implement obtained a £5 prize. ‘The seme exhibitors also showed 
their patent cake breaker, which may be adjusted to eleven different 
sizes of breaking, and their ingenious sack elevator, one of the most 
novel registered useful implements upon the ground. By the aid of 
this machine, one man can fill, tie, and carry away a sack of corn 
with ease—thereby doing the work of three men at a great saving of 
time and money. For facilitating the removal of corn from a steam 
thrashing machine, it is found indispensable ; and as an economiser 
of labour, whether in the hands of the farmer, the maltster, or corn 
merchant, it will be found equally effective. Itis only a matter of sur- 
prise that this machine has not been generally adopted in this part 
of the country. Messrs. Seaman and Everett, of Worcester, showed 
their patent harrows, and Messrs. Ransomes and Sims, Ipswich, 
exhibited their patent transverse-jointed harrow, the framework of 
which is so jointed as to adapt itself to the surface of the soil, and to 
follow all its inequalities. If one row of teeth rise over any obstacle 
the row behind it take a sharper hold, and thus the whole harrow 
hugs the ground, and acts as an effective cultivator, Messrs. Pickin 
and Son, Lradford-street, exhibited several phaetons, in which 
twisted wire-work was substituted for wood in the construction of 
the bodies. Messrs. Morton and Co,, Liverpool, showed their patent 
cable strand fencing, and Messrs. Bayliss and Co., Wolverhampton, 
exhibited an improvement on the above. Messrs, Hill and Smith, 
brierley Hill, exhibited gates and fencing. Messrs. Hunt and Son, 
The brades, for the first time came forward as exhibitors in public of 
their agricultural implements and heavy edge tools of all deserip- 
tions. Their stall was splendidly arranged, and, in point of quality, 
could not be surpassed. Messrs. Harris, Thornton, and Co. had a 
collection of similar articles at the next stall. ‘here were also a 
great number of other exhibitors, whom we have not space to enu- 
merate again. ‘The implements in motion, and worked by steam 
power, were shown in frout of the hall. Of these the most curious 
were Gardner's sausage machines, and Loomes’s and Pinfold’s brick 
and tile making machines. 

For the steam ploughing prizes the only competitors were Mr. 
J. F. Howard and Messrs. Savory and Sons. Both implements 
were cultivators or scufllers, the difference in the mode of working 
being that Iloward’s cultivator derived its motive power from one 
engine, and a continuation of wire ropes, which are carried by 
“ travellers” around the part being ploughed, while Mes Savory's 
implement had two engines, one at each end of the field. So close 
was the competition between the two implements, that the judges 
divided the prize. A Birmingham paper, in remarking upon the 
show, prints as follows :—* One feature—and a most important one 
—of these exhibitions, and which is very prominent in the show at 




















| Aston, strikingly typifies the union between the farm and the work- 


shop—we refer to the implement department. In the cheapening 
and facilitating of agricultural operations, the muchinist and the 
ironworker have played an important part, and now the 
great agency of steam is rapidly being enlisted in the severer toils of 
the tiller of the soil. The thrasher’s vocation has long yielded to 
this great power. Chaff-cutting and grinding ave largely affected by 
it, and it is now being brought to bear most successfully in the 
ploughing and breaking up of the soil. The Birmingham machinist 
has now a very close and important relation to the farmer.” Relative 
to the o} eration of the cultivators, the same writer ays, “ There 
wus the sweet smell of the newly-turned earth, but instead of this 
being evoked by Hodge following at the tail of the plough, and 
iistling as he went for want of thought,” or spt aking pe nily or 
harshly as the case may be, to the pair of horses prece ding him, the 
presiding geniiof the place were men who wore jackets, which had 
been white, but were now remarkably greasy, and who were manag.- 
ing steam engines instead of horses.” 

The cirewmstances attending the late fatal pit inundation at 
Bradley, near Lilston, ou the colliery of Messrs. G. B. Thorneycroft, 
the iron-making firmof Wolverhampton, were brought again bef 
the public on Wednesday last, when John Harvey, the ground 
bailiff of the colliery, was charged on the summons of Mr. Baker, 
the Government Inspector of Mines for the district, with an infringe- 
ment of the 15th General Rule of the New Mines Inspection Act in 
not having, on the 50th of last May, while driving a heading in a 
pit in the above collie kept sufficient bore holes in advance of the 
workmen, and if necessary on both sides, to prevent inundation in 
approaching near to places supposed to contain a dangerous accumu- 
lation of water. Mr. Bolton conducted the case for the (iovern- 
ment; Mr. Motteram (of the Oxford Circuit) appeared instructed for 
the defendant ; and a solicitor was present to watch the proceedings 
on behalf of Messrs. G.B. Thorneycroftand Co. Mr. Bolton said that 
the proceedings were brought under a salutary provision, which 
made the agent of the pit that was being worked liable for the 
carrying out of the provision of the Act quoted in the summons and 
given above. ‘That the provision itself was a salutary one no one 
could doubt. It was clear that the Legislature, in its desire to secure 
the safety of persons engaged in mines, required that bore holes 
should be kept both in advance, and, if uecessary, on both sides. 
Unhappily they had not been kept in advance in this instance, and 
the result was an inundation by which seven persons lost their 
lives. 

The first witness called was Benjamin Rigby, butty or contractor 
at Pit No. 7 at the Bradley Colliery on the 3vth of May last, when 
the accident happened. 1t was shown by his evidence that at the 
time of the accident a level was being driven from No.7 shaft in 
the “nibble hat” towards Pit 23. The driving was ended in the 
gubbin measure, which was within four feet of the thick coal. No 
bore holes were in advance, the nearest being thirty yards distant. 
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The bore hole was made into the “ jackey pit,” into which the 
thick coal was drained. When they had bored about six feet into 
the old roads water came out and prevented their working for 
nearly a day. Boring rods had been used about three weeks prior 
to the accident, when water was expected, though not very near, 
Boring rods should have been used before reaching within four feet 
of the water, but no orders had been received from Harvey (the 
defendant) to use boring rods after they had been put in towards 
the jackey pit. hey were boring for air and to release the water, 
and expected to find air before water could be reached, but were 
stopped by the water which broke in upon them. Defendant was 
an experienced man, and had the opportunity of consulting an 
experienced mine agent, employed by Messrs. Thorneycroft, who 
had always endeavoured in every way to promote the safe working 
of their pits. From the time of the boring, three weeks before the 
accident, the workings were dry, except the little water which 
came fromthe vat. The boring was made to release the water from 
the jackey pit into the sumph, the thick coal draining into the 
jackey pit. Water was not again expected for some distance after 
the point was passed at which the water broke in, They did not 
know that the old workings in the thick coal were above them. 
Sometimes water was found on the opposite when passing 
beneath the thick coal, and sometimes not. No appearance of water 
was perceptible in the roof before the water broke through. The 
witness did not know whether iustructions had been given to the 
doggy (who was killed) by the defendant calculated to prevent the 
accident. Defendant bad given instructions to get the bottom up 
and the arch in, but had given no instructions with reference to 
protection from water. Instructions were given by defendant to 
drive up to the thick coal, and the witness knew that if water was in 
the thick coal, and the roof of the gubbin was not supported, water 
would come down, but he thought that the thick coal was drained 
into the jackey pit. From the last named pit water was running 
from the time of the boring up to the time of the accident, but the 
flow decreased after the first day, but that was thirty yards away 
from the scene of the accident. Samuel Venables proved that they 
worked up to the gubbin without using the boring rods. ‘The roof 
was dug all the way up, and water wes expected a long way beyond 
the point of the accident. Mr. J. P. Baker, the mines inspector for 
the district, said that one of the pits was visited by him on the 
evening of the day of the accident. On the 9th of June he went 
down into the pit in question, and, accompanied by Mr. Smallman, 
travelled the headway in question from No. 7 pit to the place at the 
back of the headway, where the water had burst in, through that 
opening into the headway of the thick coal. Water was found in 
the headway about thirty-two yards from the point where it burst 
in on the day of the accident. The water burst in from the back of the 
gateway where the men were working from the gateway in the thick 
coal. Bore holes ought to have been made, because there was an ex- 
cavation in the coal, aud washer was known to have been in the 
coal. He had considerable experience of the workings of this district, 
and had been connected with the Bradley colliery. Had been 
colliery manager or ground bailiff at that colliery for a very long 
time. "He thought he was so about three months ; would swear that 
he was three weeks; but would not swear that he was a month, for 
he was not at home, and could not therefore refer to his papers. He 
Wi ound bailiff of this colliery at the end of the year 1854 or the 
beginning of 1855. Was never in his life down Vit 23, but had been 
down Pit 7. Should expect from the nature of the old workings and 
the position of the gate road which was being driven, that water was 
to be found in the gate road whence it broke in. Mr. Vartridge said it 
was the wish of his fellow magistrate that. he (thestipendiary) should 
adjudicate alone. ‘This was a most important case, and if it had been 
proved to his satisfaction it was one in which he should have inflicted 
the very highest penalty, viz., £20. The Government inspector had only 
done his duty iu bringing these proceedings, because it Was important 
to bring all cases of negligence on the part of men hiving the 
care of mines before the magistrates. It, however, appeared to him 
(the stipendiary) that, setting aside the testimony of Mr. Baker, the 
evidence lad wholly broken down. ‘There was no evidence 
whatever to show ‘that there was any reasonable cause to 
suspect that there was any dangerous accumulation of water, or that 
they had approached the place likely to contain a dangerous accumu- 
lation of water. Mr. Baker certainly stated what his suspicious were 
from an examination of the pit after the accident. But in a penal 
Act of Parliament it would be most dangerous to convict upon such 
evidence. ‘The prosecution had had the opportunity of getting up 
their case very fully, but they had failed in it. The summons must 
therefore be dismissed. Mr. Bolton remarked that the prosecution 
had been restricted in their witnesses to men employed by the pro- 
prietor of the colliery. Mr. Motteram reminded Mr, Bolton that he 
might have called an independent witness who examined the pit 
with Mr. Baker. Mr, Bolton intimated that the impropriety of call- 
ing Mr. Smallman might be inferred from the fact that that gentleman 
had been all through the case assisting Mr. Matthews in the con- 
ducting of it. Mr. Partridge (the stipendiary) remarked, in finally 
dismissing the case, that in all caves of the class of the one that had 
just oceupied their attention boring rods ought, as a precaution, to be 
constantly used. Ifin this case they had been used, the lamentable 
accident would not have happened, < 

This case disposed of, another was heard, in which Mr. Inspector 
summoned Mr. Dawes, ironmaster, of Bloomfield, for an infringe- 
ment of that general rule which required that suflicient ventilation 
should be kept up to prevent a dangerous accumulation of gas under 
ordinary circumstances. It appeared that at one time the defendant 
ventilated his pit with an air furnace, but that the Mth of 
January it was not being used, and an explosion happened by the 
firing of some “sulphur” at the naked lights which were being 
ured that oceasioned the death of one of the miners and the injury 
of others. It was stated by the witnesses, who spoke to the acci- 
dent, that the furnace in the winter was not needed in this pit, and 
that it was as likely at such atime to cause an explosion as to pre- 
vent one. ‘The explosion, it was said by these witnesses, who were 
all men in the service of the defendant, was due to an accidental 
disturbing of some gas that had accumulated in a pot-hole at an 
early hour on the same morning. Afterwards Mr, Crew, the ground 
bailiff, deposed that the effect of placing ventilation furnaces at 
the bottom of a shaft was that the air became rarified, increased in 
speed, and tended to afford a greater amount of ventilation, and to 
destroy the dangerous Ly artificial means ventilation might 
be increased to “any considerable extent.” Under certain cireum- 
stances a furnace would also produce “ fire stink.” Had been in 


























Mr. Dawes’s employ, but had been discharged. While the 
furnace was in operation there was gas in the  pot-holes; 
but even that might have been expelled by the furnace 
and other means. “By other means” he meant air-heads 
or ventilating pipes. Mr. Yardley, mine agent, deposed that 
he examined the pit in July, 1861, after he had had conver- 


sation with the butties, as to whether the ventilation was or was not 
sufficient. Air furnaces quickened ventilation, and might entirely 
neutralise the gas. Mr. Bolton said that he had other evidence of a 
similar nature that be could call, but he would rest his case upon 
that which he had already adduced. Mr. Motteram contended that, 
there was no case for him to reply to, inasmuch as the witnesses for 
the complaint had showed that the ventilation was good, and exactly 
the same as it had been under ordinary circumstances, and during 
the period that no one was injured, He was, however, prepared to 
produce scientific witnesses if the bench required them. Altogether 
le was prepared with seven witnesses. ‘I'he bench decided to dis- 
miss this case, also remarking that, as in the last, it failed in the 
evidence for the complaint The Act of Varliament under which 
the proceedings were brought being a penal one, the magistrates felt 
that it would be wrong to convict the defendant unless the case 
could be clearly brought home. At the same time their worships 
thought that it was necessary fur the Government inspector to bring 
such cases before the bench, as they had so important a relation to 
the preservation of human life in that district. Application was then 
inade for the costs to which the defendant had been put to defend 
this case—costs which could not amount to less than fifty guineas. 
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It was maintained that, upon the principles of justice and fairness, 
the costs ought to have been allowed, inasmuch as, when defendants 
were convicted in that court, they had to pay the costs of both sides. 
The application was rejected, because, in the opinion of the bench, 
the Government inspector would have been wanting in his duty if 
he had not summoned the defendant. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board: Position of the Port: 
New Railway to Garston—-Voi0n: Statue of Samuel Crompton— 
Norrucrn Marrers: Death ofa Mining Engineer: State of Trade: 
Accident at Messrs. Palmers’ Shipbuilding Yard, Jarrow—Unirev 
Kixcpom) Tenecrarn Compaxy--Soutn Yorksume anv Norra 
Yorksnme Ramways—Srare or Trape; Sheffield: Manchester—- 
Tue Scorcu Pic Tron Trape—New Mecnanics’ Ixstirerion at 
Srockrorr — Scortisn Marrers: Clyde Shipbuilding: Greenock 
Philosophical Society. : 

We commence with Liverpool. The accounts of the Mersey Docks 

and Harbour Board for its financial year 1861-2 have just appeared, 

and cut up better than was expected, the revenue exhibiting a sur- 
plus of £95,000, At the last meeting of the board the chairman (Mr. 

Rankin) said this was certainly a great proof of the elasticity of 

trade, particularly when they took into account that during the last 

year—that was, from the 24th June, 1861, to the 24th June, 1862— 

the import of United States cotton was no less than 1,850,000 bales 

short of what it was the previous year. The dues on the ships 
which would carry that cotton, and upon the article itself, would, in 
round numbers, amount to £100,000, to say nothing of the export 
dues on the same cotton when spun into yarn or cloth. Therefore, 
under all the circumstances, he thought the board might congratulate 
themselves on the favourable position of their finances, especially, 
too, when they took into account the immense expenditure which 
they hadof late been incurring, which had not yet come into play, and 
on which they were paying interest. The accounts included against 
revenue various sums that might be charged to capital, such as 
sewers and many other matters, beeause nothing would hereafter 
come from them. Mr. Bushell said that, with regard to the present 
year, from the 25th of June to the 25th of September, with the ex- 
ception of their greatest year, 1861, upon which they were 
deficient something like 46,509 for the quarter, they were 
still about £1,000 in advance of 1860, and in town dues they 
were still £1,500 more up to the present time than in their 
great year, S61. This showed that the prosperity of the port 
continued, Together with the accounts proper of the dock estate 
there has also been published a synopsis of the number and tonnage 
of the vessels Which entered the port during the year ending the 24th 
of June last. Prom this it appears that the number of vessels was 

20,280, with an agyregate tonnage of 4,630,183 tons. Of this vast 

amount of tonnage 2,000,078 tons were sailing vessels, and 595,339 

were steam vessels, engaged in the foreign trade of the port. The 

coasting trade employed sailing vessels to the extent of 529,629 tons, 
and steamers to the extent of 1,279,049 tons. The tonnage at Run- 
corn amounted to 255,088 tons; the whole, as already stated, 
making an aggregate of 4,630,183 tons, The number ‘of ships 
entering the port in 1862 was 21,473, with a gross aggregate 
tonnage of 3,912,506 tons, thus showing that the class of vessels 
now trading to Liverpool is considerably larger than it was ten 
yews ago, as with nearly 1,200 fewer vessels we have a larger 
amount of tonnage by 817,677 tons. In 1852 the tonnage of 
steamers in the foreign trade was 188,710 tons; last year it was 
5M. showing an increase of 406,624 on this branch of trade in 
ten years. ‘The board raised further money on bonds last year to 
the extent of £852,000, but even this large total was not suflicient 
to meet the huge expenditure as capital account, and a considerable 
outlay will yet be required to complete the vast series of works at 
present on hand. The financial position of the board certainly 
appears, however, to be better than could have been anticipated 
under all the circumstances. Still, with a bond debt of £9,400,000, 

Which will probably be increased to £10,000,000 by the end of the 

year, it behoves the board to exercise caution and not to get into 

tov deep water, At present the expenditure on capital account 
scents to be almost interminable, 

As regards other Liverpool topies a new railway to connect 
Liverpool with Garston is being actively pushed forward by Mr. 
James Holme, the contractor, who has 1,000 men at work. Leaving 
Garston, the line passes through Aigburth towards Liverpool, run- 
ning almost parallel with the Mersey, and continues to the Dingle 
through an uninterrupted excavation. At this point it enters a 
tunnel which passes under the Pottery Fields and extends to 
Beresford-road, nearly opposite Mr. Jones’ shipbuilding yard, at the 
Potteries. ‘The entire length of the tunnel, from the Dingle to the 
Potteries, is about 1,072 yards, or nearly two-thirds of a mile. The 
tunnel is entirely dviven through, and the brick archway completed 
from one end to the other, while at different points large numbers 
of men are engaged in excavating the carthwork to the level of the 
intended line. Jomerging from the tunnel at the Dotter in the 
Liverpool direction, the line passes through a very deep cutting of 
sandstone, rescmbling to some extent the one at Olive Mount, on 
the old Liverpool and Manchester line. The excavation continues 
until the line arrives at the western portion of the Mersey Steel and 
Tron Company's Works, through which it passes; and in a week or 
two this part of the Mersey Company's premises will have been 
cleared away. ‘The company are erecting large and commodious 
buildings on the east side of the railway in lieu of those which have 
been takeu for the new line. From the point just named, the rail- 
way proceeds in a parallel Jiue with Sefton-strect, skirting the new 
premises of the Mersey Steel and Trou Company on the east, and 
thence, passing through a block of large warehouses, it arrives at 
the terminus, a spacious plot of ground lying between Park-street 
and Northumberland-street, and bounded on the west side by 
Sefton-street, which will be the principal entrance to the station. 
The entire length of the line thus indicated is being formed by 
excavation, the present level of the district only being arrived at on 
the side of the station itself. The terminus will be the largest 
building of the kind yet erected in Liverpool. ; 

A statue of Samuel Crompton, the inventor of the spinning mule, 
Was inaugurated at Bolton on Wednesday. 

The north, as usual, invites attention. Mr. William Anderson, 
of Cleadon House, South Shields, a well-known northern coal viewer 
and mining engineer, died suddenly at Edinburgh on Friday 
evening. Mr. Anderson's career extended over more than half a 
century.—The iron trade of the north-eastern district maintains its 
activity, and seems likely to preserve it for some time to come. The 
manufacturing establishments generally keep moderately well em- 
ployed, nevertheless a good many persons want work in the county 
watered by the {Tyne and Wear.—Messrs. Palmers’ shipbuilding 
yard at Jarrow was on Saturday afternoon the scene of a fatal acci- 
dent. While several labourers were engaged in hoisting a large 
iron frame for the purpose of placing it on a ship in the course of 
building, the chain bearing the frame broke, and the iron fell, erush- 
ing one man to death on the spot, and inflicting injuries on another 
labourer to such an extent that his life is despaired of. A third man 
has sustained a fracture of the leg and minor injuries. 

The United Kingdom Telegraph Company continue to press 
their claims to support on the great industrial and commercial 
centres, from which they seek to obtain subscriptions to their share 
and bond capital. At Newcastle it is stated that the capital required 
has been to a great extent subscribed, and that that important town 
will be added to the company’s reseau. In stating the case of the 
undertaking at Leeds, Lord Alfred Churchill, M.P., said the 
compary already carried on business between London, Birmingham, 
Manchester, and Liverpool. The noble lord read a letter from Mr, 
Beecroft, M.P., expressing approval of a scheme for a uniform 
shilling tariff, and his conviction that such a reduction would prove 






































































remunerative to the shareholders. In France the charge was now 


| demand from the Federai States of America, is far from brisk, the 





one franc for any distance in a department, and two francs out of it, 
so that a message could be sent 6V0 miles for 1s. 8d. The result of 
this decrease in the charge had been aconsiderable increase of revenue. 
Prussia had followed the same system, with corresponding advan - 
tages; and in Belgium, where the telegraph was the property 
of the Government, in spite of the large amounts which they 
were obliged to pay to the railway companies, the profits had pro- 
duced 30 per cent. on the outlay. In Switzerland, with geogra- 
phical difficulties to contend against, and where a franc was the 
uniform charge, the original capital was being recouped and 4 per 
cent. paid to the owners. In America, in 1859, five millions of 
messages were sent against one and a half million in this country, 
on about the same mileage of telegraph wires, the average price per 
message in America being 1s. 4d., while it was Js. 8d. in this country. 
That showed what could be effected by a reduced price for mes- 
sages, and there was no reason why the same results should not be 
obtained in this country. With regard to the wish that the town of 
Leeds would take £5,000 worth of the company’s shares, his lord- 
ship said, though they proposed to raise the £4,000 by the issue of 
shares, as there were many commercial firms who never entered 
upon share transactions, but who might be anxious to promote aad 
assist the company, they intended to issue bonds, bearing seven and 
a half per cent. interest, to be paid in frank stamps. ‘To those who 
telegraph largely this would be an advantage, and at the same time 
it would secure the vitality and stability of the company, by creating 
a constituency Whose interest they would possess when their line 
was opened, 

It is stated that an amalgamation is likely to be carried out be- 
tween the South Yorkshire and North-Eastern Railway Companies. 
It is probable that a line will be formed direct to Saddlethorpe on 
the Hull and Selby line. If this idea is acted on, mutual conces- 
sions will take place, the South Yorkshire will relinquish an inde- 
pendent line to Hull, and the North-Eastern will consent to a con- 
siderable deviation from their proposed route. 

Trade at Sheflield continues in much the same state. The cutlery 
branches are languid. The steel trade, with the exception of the 


uw 








orders for steel from France not being so satisfactory as they were a 
mouth since, while the other principal continental countries are also 
not ordering steel so freely as formerly,—Captain Palin’s reports 
with respect to the state of employment in the Manchester district 
show a decreasing amount of commercial activity. ‘Tle number of 
persons totally out of work now ranges between oae-fourth and 
one-third the whole number ordinarily employed—a sad state of 
affairs. With regard to machinists and foundries, Captain Palin 
reports their position as follows:—Machinists—on full time with all 
hands, 9; on full time with a portion of their hands, 26; on short 
time, 10; stopped altogether, 2. Foundries—on full time with all 
hands, 3; on full time with a portion of their hands, 18; on short 





time, 3. 

The Scoteh pig iron trade seems, on the whole, in a steady state. 
The shipments during the first eight months of this year we 
follows, as compared with the corresponding periods of 1861 aud 
1860 :— 





1862, 1861, 
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Total o oe ee oe 403,458. ee oe 374,720 


The exports have certainly sustained a check this year, but the fall- 
ing off is not serious, and the shipments appear to be now recovering. 

A new mechanics’ institute at Stockport was publicly inaugurated 
on Monday night with a sodrée in the lecture-hall. The new build- 
ing is an elegant structure, with stone facings, the cost having been 
about £5,000. Lord Stanley, M.P., presided at the inaugural pro- 
ceedings, and delivered one of his dry, cold, formal speeches, which 
read very well in the papers, but grate painfully on the ear, A 
poetical quotation or a joke seems beyond his lordship’s power—he 
is so “chock full o’ science” and statistics. However, his lordship 
seems to suit the hard, stolid Lancashire mind, and we join heartily 
with him in thinking that when the chimneys of Preston begin to 
smoke again, and the bustle of trade is heard in its streets, then it 
will be a legitimate source of satisfaction to the supporters of the 
institution that even at a moment of almost unprecedented anxiety 
andalarm they could afford for a day to look away from the perils and 
perplexities of the hour, and devote some portion of their energy 
and time to the founding anew of an educational agency, which, if 
wisely managed and duly supported, would be a lasting benefit to 
the town 

Scottish advices note the launch by Messrs. C. Connell and Co., 
of Overnewton, of a screw steamer of 800 tons, named the Penang, 
and built for the Calcutta and Burmah Steam Navigation Company. 
—The first meeting of the Greenock Philosophical Society, for the 
current session, was held in the Watt Institution on Monday 
evening, Sheriff ‘Tennent in the chair. Mr. Stewart Robertson read 
an interesting paper “Ou some of the recent improvements on the 
marine engine,” in the course of which he illustrated the advantages 
arising from the use of superheating and surface condensation, and from 
the application of high-pressure steam to marine purposes. ‘lhe mect- 
ing authorised the committee to purchase such scientific and artistic 
periodicals and journals of important societies as they may consider 
necessary for the eflicient working of the “sections” during the 
session. It was intimated that between sixty and seventy of last 
year’s members had already subscribed for the second session, and 
ten gentlemen were proposed as new members. 

















Tne Danxvee Navication Commission.—-The (Queen has been 
pleased to direct letters patent to be passed under the Great Seal, 
granting the dignity of a Knight of the United Kingdom of Great 
Britain and Ireland wito Charles Augustus Hartley, Esq., the civil 
engineer employed by the European Commission for the improve- 
ment of the navigation of the Danube. 

Trarric Rerurnxs.—The tra -eipts of railways in the United 
Kingdom amounted for the week ending the 13th September, on 
10,502 miles, to £621,163, and for the corresponding week of last 
year, on 10,155 miles, to £576,592 showing an increase of 347 miles, 
and of £44,771 in the receipts. ‘lhe gross receipts on the following 
14 railways amounted in the aggregate, on 7,207 miles, to £490,361; 
and for the corresponding week of 1861, on 6,918 miles, to £459,631, 
showing an increase of 289 miles, and of £30,730 in the receipts. 
Tie increase on the Caledonian amounted to £ : on the Great 
Eastern to £411; on the Great Northern to £3,707; on the Great 
Western to £7,600; ou the London and North-Western to £5,524 ; 
on the London, Brighton, and South Coast to £3,513; on the 
London and South-Western to £4,982; on the Midland to £2,691; 
on the North British to £1,004; on the North-Eastern to £254 ; and 
on the South-Eastern to £4,141; total, £35,104. But from this must 
be deducted £461, the decrease on the Great Southern and Western ; 
£3,397 on the Lancashire and Yorkshire; £516 on the Manchester, } 
Sheffield, and Lincolnshire ; together, £4,374, leaving the increase 
zs above, £30,730. The goods and mineral traffic on those lines 
amounted to £2 36, and for the corresponding week of 1861 to 
£212,627, showing an increase of £1,269. © The receipts for 
passengers, parcels, &¢ amounted to £276,465, against £247,004, 
showing an increase of £29,461. The traftic receipts on 64 other 
lines amounted, on 3,315 miles, to £130,802, and for the corre spond- 
ing week of last year, on 3,237 miles, to £116,761, showing an in- 
crease of 78 miles, and of £14,041 in the receipts. The increase in 
the traffic of the past week, as compared with the corresponding 
period of 1861, arises chiefly from the passenger traffic to the Inter- 
national Exhibition. ‘Lhe traffic receipts of the past week show a 
decrease of £13,425 as compared with those of the preceding week, 
ending the 6thinst JC. _ 










































PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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QUICKSILVER . ....prbt 7080 


Rai.s.—A large business has been done during the week, and the market 


is very firm at our quotations. 
scorcu Pig Iron has further advanced about 9d. per ton during the past 








week, at which a large business has been done, and the market closed firm 
in Glasgow at 57s. 6d. cash and one month open buyers, for Warrants f.o.b. 


there. 

SPELTER has improved 1Cs, per ton. 

Correx has been advanced £5 per ton on unmanufactured, and £7 on 
manufactured ;and Yellow Metal to ¢}d. per Ib. less 74 per cent. 

LEAD without change. 

‘Tin. — English has becn advanced to-day £4 per ton. Foreign nominally 
quoted £118 for Banca and £116 for Straits. 

TIN PLAvTes are also dearer. 

Sept. 2oth, 1862. MoaTeE anv Co., 65, Old Broad-street, E.C, 


PRICES CURRENT OF TIMBER. 
1861. 1862, 1861. 1862. 
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SCOTCH PIG IRON REPORT, 


a &. 
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» § G.M.B. oo oe 56 8 do, 
oe Do. .. of eo 53 3 do. 
M.Nos. Do. .. . o 55 9 do, 
WARRANTS, 
e ¢ 
7 Cash prompt .. .. 57 6 perton, 
peed No. : and | 1 mo, opeu oo « «OF Y do, 
ee ae Se. os ca se OS do. 
GaB.  (g"" 2 iw ae 
MANUFACTURED IKON, 
2d. 
Bars,Govan .. « o oo 7 0 0 
+ Common oe ee oe O10 0 
Drumpeller, Common .. .. 610 0 
Do ee 710 0 


Cramond Scrap Bars Delivered 
inLonuon .. se oe +. 10 5 O less 5 percent, 
Plates and Sheets .. .. «6 9 U W todados. 
Rails os ew we as oe BOSD 
Pipes co ce cc co of 417 6 
Chairs eo ce ce of of SIZ G 
Glasgow, 2ith September, 1862. 
The pig iron market is still bucyant, and during the past week a further 
advance of 9d. per ton has taken place. A large business was done up 
to 57s. Gd. cash, and 58s. 4jd. three months open, at which the market 1s 
how not quite so strung. The general trade is highly satisfactory, with 
brisk orders for all descriptions of manufactured iren, Exports last week 
were 13,667 tons against 0,177 tons in the corresponding week of last year. 
Suaw, Tuomsox, AND Mookr, Metal Brekers. 











Tut Coxrormation or tHE ALrs.—The September number of the 
Philosophical Magazine contains a highly interesting paper by Pro- 
fessor ‘Tyndall, F.K.S., on the agencies which must have been at 
work to excavate the valleys of the Alps in their present form. Can 
the formation of that stupendous chain be entirely ascribed to up- 
heaval in certain spots and sinking in certain others? Or have the 
present valleys been exclusively the work of powerful torrents? 
Professor Tyndall thinks not. In the uplifting of the land, cracks 
and fissures would probably be produced, and the valleys might be 
regarded as the traces of those cracks and fissures ; but their directions 
are not such as to warrant that opinion. Our author, consequi ntly, 
has arrived at the conclusion that those valleys have been excavated 
by descending glaciers. It is well known that those stupendous 
masses of ice are gradually detached from the subjacent soil by the 
warmth of the earth, and, being thus set at liberty, acquire a sliding 
motion downwards, ploughing their way through every obstacle and 
searring the rocks with longitudinal marks, which the lapse of ages 
is insutlicient to efface, while the blocks lying on their passage are 
polished by their continued friction. “Shall we assume, sity I ro- 
fessor Tyndall, “that the glaciers filled valleys previously formed by 
water-denudation, or shall we conclude thatthey have been the exca- 
vators which have furrowed the uplitted land with the valleys which 
Ido not hesitate to accept the latter view, and tls 
view will carry us still further. According to it the glacier is essen- 
tially self-destructive. The more deeply it ploughs the surface of 
the earth the more must it retreat. Let the present Alpine valleys 
be filled to the level of the adjacent ridges, and vast glaciers would 
again start into existence; but every one of these valleys is a kind 
of furnace which sends draughts of hot air up to the heights, and 
thus effectually prevents the formation of ice. While standing on 
the summit of the Grauhaupt a short time ago I was perfectly asto~ 
nished at the force with which these gusts of heated air rose vertically 
from the Val du Lys. Marked by the precipitated vapours which 
chanced to be afloat at the time, the vertical gusts were often as 
violent as the draught from a factory chimney. Thus, given the up- 
lifted land, and we have a glacial epoch ; let the ice work down = 
earth, every foot it sinks necessitates its own diminution; t ." 
glaciers sink as the valleys deepen, and finally we have a state of 
things in which the ice has dwindled to limits which barely oot 
asa key to the stupendous operations of a bygone geological age. 
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BRITISH ASSOCIATION FOR THE ADVANCEMENT 
OF SCIENCE. 

Tue thirty-second annual meeting of this association commenced 
on Wednesday at Cambridge. Great preparations have been made 
by the university and municipal authorities to give ¢clat to the meet- 
ing and contribute to the comfort of members. The Senate-house 
and the halls of various colleges have been liberally thrown open for 
the meetings of the sections. The corporation of the borough have 
placed the Guildhall at the disposal of the association for their general 
and evening meetings. The members of the British Association 
retain a grateful recollection of the success which attended their 
meeting in Cambridge in 1845 ; while the members of the university 
and the inhabitants of the town appear to be animated by a common 
desire to receive their distinguished scientific visitors with due hos- 
pitality and respect. The Fitzwilliam Museum, the Geological and 
Mineralogical Museums, the Observatory, the Museum of Compara- 
tive Anatomy, and the Botanic Garden are all thrown open daily 
during the meeting of the association. The bells rang a merry peal, 
and the town exhibited an unusual bustle throughout the day. 

The general committee held its first meeting in the Council- 
chamber, Guildhall, for the election of sectional officers and the 
despatch of business usually brought before that body. Mr. W. 
Fairbairn, F.R.S., President of 1861, took the chair at one o'clock. 

The minutes of the meeting of the general committee at Man- 
chester in 1861 were read by Professor Phillips, assistaut general 
secretary, and confirmed. 

The report of the council was also presented :— 

The council were directed by the general committee at Man- 
chester to maintain the establishment of the Kew Observatory, and 
a grant of £500 was placed at their disposal for the purpose. ‘They 
now laid before the general committee the report of the Kew 
committee for 1861-62. A sum of £40 was placed at the disposal 
of the Kew Committee for the employment of the photohelio- 
meter, and a further sum of £150 for the purpose of obtaining 
a series of photographic pictures of the solar surface, with 
the co-operation of the Royal Society. The report of the Kew 
Committee made known the results of these recommendations. 
The counsel expressed their regret at the absence from this 
meeting of the general secretary, Mr. Hopkins, through indisposi- 
tion. Professor Phillips requested to be allowed to withdraw at the 
end of the present year from the office of assistant-general secretary, 
to which he had been appointed, by annual election in the general 
committee, for nearly thirty-two years. Having for two years received 
the useful aid of Mr. G. Griflith, M.A., of Jesus College, Oxford, he 
expressed to the council his conviction of the fitness of that gentle- 
wan to undertake the duties which had been so long entrusted to 
himself. ‘The council, having considered the subject, and having 
ascertained from Professor Phillips that he would be happy to co- 
operate with Mr. Hopkins as joint general secretary in the next 
year, recommended that the arrangement here suggested be carried 
out by the general committee. This suggestion met with general 
vccurrence. Mr. Taylor having requested that on account of his 
great age he might be relieved of his duties as general treasurer and 
co-trustee of the association, the warmest thanks of the council were 
given to My. Taylor for his most valuable services. Sir Philip de 
Grey Egerton thereupon accepted the office of joint trustee of the 
Lritish Association ; and Mr. W. Spottiswoode undertook the duty 
of general treasurer to the association. The council intimated that 
invitations would be presented to the general committee at its 
mecting on Monday, October 6, from Neweastle-on-Tyne, birming- 
ham, Bath, Nottingham, and Dundee, 

Mr. James Heywood reported that, in pursuance of the reference 

A ’ faa 6 Wiocntnntan, he hel an Pale = 
Chief Commissioner of the Charity ioard, ra ‘ice ee rele ithe 
ing a digest of the accounts of charities. Mr. Erle stated that the 
bourd were now engaged in preparing a digest of the accounts of 
charities in certain counties and important districts which, although 
but partial, was as complete as the information at present possessed 
by the board enabled them to carry it. 

The Bishop of Oxford was re-elected « member of the Parlia- 
mentary Committee of the association. 

Mr. Spottiswoode (general treasurer) presented a balance-sheet 
of receipts and disbursements, which showed a balance in hand 
of £414. 

The following presidents and secretaries of sections were then 
appointed :— 

Section A.—Mathematical and Physical Science (in a lecture- 
room in Trinity College).—President, G. G. Stokes, M.A., Sec. R.S., 
Lucasian Prof. of Mathematics, Cambridge; Secretaries, Professor 
Stevelly, LL.D., Professor H. J. S. Smith, M.A., F.R.S., and 
Professor Rt. B. Clifton, M.A. 

Section B.—Chemical Science (in the lecture-room in the Old 
Botanic Gardens).—President, W. H. Miller, M.A., For. Sec. RS , 
Prof. of Mineralogy, Cambridge; Secretaries, Dr. Odling, M.U., 
F.RS., Professor Roscoe, and IL. W. Elphinstone, M.A. 

Section C.—Geology (in the Senate liouse).— resident, J. 
Jukes, M.A., P.RS., Director of the Geological Survey of Ireland: 
Secretaries, Professor ‘T. li. Jones, Lucas Barrett, F.G.8., and 
Mr. H.C. Sorbey. 

Section D.—Zoology and Botany, including Physiology (in the 
Mall of Gonville aud Caius College).—VPresident, Professor Huxley, 
P.RS., Sec. Geol. Soe.; Seerctarics, Dr. E. P. Wright, MLA, 
and Alfred Newton, M.A. 

_ Subsection D.—Physiology (in the Tall of Trinity Hall).—Pre- 
sident, Dr. E. G. Paget; Secretaries, Dr. E. Smith, 1.8, and Mr. 
G. F, Helm. 

_Seetion E.—Geography and Ethnology (in the Hall of King’s 
College) —President, Francis Galton, Fi 8. Secretaries, Dr. Nor- 
ton Shaw, Sce. H.G.S., and Thomas Wright, M.A., F.S.A. 

_ Section F.— Economic Science and Statistics (in the Hall of 
ee ee en Biotin Chadwick, F.1.8. ; Secretaries, 

- Ld Mi yi Mr. - D. Macleod. 

Section G.—Mechanical Science (in the schools).—President, 
A) illiam Fairbairn, LL.D., F.RS., &e. ; Secretaries, Peter Le Neve 
I oster, M.A., Sec. Soc. Arts, and W. M. Fawcett, M.A. 

The Vice-Chancellor of Cambridge aud Professor Challis were 
added to the list of vice-presidents of the association for 1862. The 
other vice-presidents for the year are the Very Nev. the Dean of 
Ely ; the Rev. Dr. Whewell, Master of Trinity College; the Rev. 
te anor Sedgwick; Vrofessor Airey, Astronomer Hoyal; Pro- 
pire tokes, and Professor Adams. 

‘The xeneral commnittee then adjourned. 
oun oo meeting was held at eight o'clock p.m., in the 

Wdhall, which was crowded by ladies and gentlemen, among 


Whom were—the Earl of Enniskillen, Lord Wrottesk y, the Vice- 
xton, Mr. Walpole, M.P., 


























Chancellor of the University, Sir P. 
a Dean of Ely, Mr. Fairbairn, F.R.S., Mr. Tite, M.P., Mr. V 
at Mr, E. Chadwick, Rev. Dr. Whewell, Dr. Leapiugwell, 
rofessors Owen, Huxley, Phillips, Sedgwick, &c. 


‘ on. Fairbairn, F.R.S., the retiring president of the association, 
10 was loudly cheered on presenting himself, said :—Ladies and 


— it is my pleasing duty to introduce to you Professor 
be? odie a nome chairman of the British Association. I need not 
‘co ‘ - bg ices which Professor Willis has rendered to science ; 
pew le x 7 : nown in Cambridge and in the country, and appre- 
wget on the learned societies of Europe. I congratulate you on 
re the Britich to the chair, and I am quite sure it will do honour 
+ tease < ad senate Last year, at the meeting in Manchester, 
ike a sete. — ard many subjects of great interest to science, 
r epeiboe re most a bly discussed, and I have no doubt the result of 
Peoins Ing now taking place under the auspices of the learned 
2 rolessors of Cambridge will be equally successful. It therefore 
fear Oe pleasure to introduce to you my learned friend J’ro- 
— diene and > resign the chair to that gentleman, who will 
Aseciion you for the first time as President of the British 


Professo 7s, P ° ° 
the ye Ssor W illis, who was received with great cheering, then took 
vair and delivered the following address :—Gentlemen of the 
sociation—TI have the honour to announce to you that we 


British As 








are now opening the thirty-second meeting of the British Associa- 
tion, and are for the third time assembled in this: university. At its 
first coming hither in 1833, its organisation was scarce completed ; 
its first meeting having been devoted to explanations, discussions, 
and allotment of work to willing labourers; its second meeting to 
the reception of the first instalment of those admirable preliminary 
reports which served as the foundation of its future labours, and to 
the division of scientific communication to the sectional committees. 
But it was at Cambridge that the original plan of the association bore 
fruit by the receipt of the first paper, which contained the results of 
experiments iustituted expressly at the request of the association. 
The success of the association was now confirmed by the numbers 
of compositions and annual subscriptions paid in, and by the help 
of these funds a most important measure was introduced, namely, 
the practice of granting in aid of philosophical researches, to 
be undertaken by individuals or committees at the request of the 
association, sums of money to meet the outlay required for apparatus 
or other expenses, which could not be asked from persons who were 
otherwise willing to devote their time to the advancement of science. 
It was at Cambridge that the importance and authority of the 
association had become so manifest that the first of its applications 
for Government assistance towards scientific objects was imme- 
diately complied with by the grant of £500 to reduce the Green- 
wich observations of Bradley and Maskelyne. At this third 
meeting improvements were made in the distribution of the sciences 
to the sections, and a section of statistics added. The only change 
in this respect that was subsequently found necessary was in the 
establishment of a separate section for mechanical science applied to 
the arts, in 1837. Tbe employment of alphabetical letters to dis- 
tinguish the sections had been introduced in 1835. I have said 
enough to claim for the Cambridge meeting the honour of completing 
the development of the association, and I may be permitted to quote 
from our fourth report the gratifying assurance that so obvious was 
the utility of the proposed undertaking that in its very infancy 
there were found several distinguished individuals, chiefly from 
the University of Cambridge, who volunteered to undertake 
some of the most valuable of those reports which appeared in the 
first volume of the proceedings. With a mixture of regret and 
shame I confess that although my name is enrolled in the honour- 
able list of those who undertook reports, it will be sought in vain 
among those who promptly performed their promises, Yet I may 
be permitted to say that 1 still hope to be enabled at some future 
time to complete the “ Report on Acoustics,” of which I delivered 
merely an oral sketch at the second meeting of the association in 
1832. The association quitted Cambridge to pursue, with its ma- 
tured organisation and with continually increasing stability and 
influence, the career of brilliant and useful labours in every branch 
of science that it has never ceased to run during the two-and-thirty 
years that have elapsed sinceits foundation. It revisited Cambridge 
after an interval of twelve years in 1845; and now, after a lapse of 
seventeen years, we have the high gratification of welcoming once 
more the association to this scene of its early meetings. This 
appears a fitting occasion for a concise review of the lead- 


ing principles and prominent labours of the body.  Scien- 
tific societies, as usually constituted, receive and publish 


papers that are offered to them by individuals, but do not 
profess to suggest subjects for them or to direct the modes of 
investigation, except in some cases by offering prizes for the best 
essay on some given branch. ‘This association, on the contrary, is 
not intended to receive or record individual originality. Its motto 
is suggestion and co-operation, and its purpose is thus to advance 
science by co-operation in determinate lines of direction laid down 
by suggestion. To give form and authority to this principle the 
admirable conception of suggestive reports was in the first place 
developed—a COneCHON LhAt SNOW COnctitute w Qesiel curves of 
the sciences as they stood at the foundation of the meeting, each 
branch reported by some member who had already shown his 
devotion to the cultivation of it by his own contribution to its 
advancement, and each report passing in review its appointed sub- 
ject, not for the purpose of teaching it, but of drawing forth the 
obscure and weak places of our knowledge of it, and thus to lay 
down the determinate lines of direction for new experimental or 
mathematical researches which it was the object of the association to 
obtain. The requests for these reports were zealously responded to, and 
so rapidly that at the second meeting ten were received, and at the third 
eight otliers. In this manner in five or six years thecycle of the sciences 
was well nigh exhausted. But the series of such reports has been 
maintained in succeeding years even to the present time by the 
necessity of supplementary reports to point out not merely the 
advances of each science already treated, but the new lines of direc- 
tion for inquiry that develope themselves at every step in advance. 
The reports thus described were entitled, “On the Progress and 
Desiderata of the respective Branches of Science,” or “On the State 
of our Knowledge respecting each Science,” and must be considered 
as merely preparations for the great work for which the association 
was founded. They constitute the suggestive part of the scheme. 
The co-operative mechanism, by which each new line of research 
recommended in the reports was to be explored, was energetically 
set in motion by the annual appointment of committees or indivi- 
duals to whom these especial investigations were respectively 
assigued with adequate sums at their disposal. These committees 
were requested to report their labours from year to year, and 
thus «a second set of documents have been produced entitled 
“Reports of Researches undertaken at the request of the Associ- 
ation,” which are entirely distinct from the “ Suggestive Reports,” 
but immediately derived from them and complementary to 
them. Such is a concise view of the system at first laid 
down by the wisdom of our founders, and which, with some 
modifications, has produced the inestimable contents of our 
printed volumes. In practice the “suggestive report” is often a 
paper contributed by some able investigator to some meeting of the 
association, which produces a request from the body that he will 
pursue his researches with their sanction and assistance, and with a 
report complimentary t» his own suggestions. Again, although we 
do uot profess to receive and publish individual researches, the 
nuniber of these received at each meeting is very great, the merit of 
some of them so eminent that they are authorised to be printed entire 
among the reports, and the notices and abstracts of the remainder, 
which at first occupied a small proportional part of each volume, now 
occupy nearly half of it. I will now direct your attention to the 
principal objects to which its funds have been directed. ‘To appre- 
ciate the value of an investigation by the money it costs may appear 
at first sight a most unworthy test, although it be a thoroughly 
Dritish view of the subject. Lut there are undoubtedly a 
great number of most important inquiries in scicnce that 
are arrested not for want of men of zeal and ability to carry 
them out, but because from their nature they require an outlay 
of money beyond the reach of the labourers who ardently 
desire to give their time and thoughts to them, and because the neces- 
sity and value of the proposed investigations are wholly inappre- 
ciable by that portion of society who hold the purse strings. But it 
is in the cases above alluded to of expensive investigation that the 
direct use and service of our body has been made the most manifest. 
The British Association holds its own purse strings, and can also 
perfectly understand when they should be relaxed. Nay, more, by 
its influence and character, established by the distinterested labours 
and successful exertions of more than thirty years, it may be said to 
command the national funds, for the objects in aid of which Govern- 
ment assistance has been requested have been so judiciously chosen, 
that such applications have very rarely been unsuccessful, but have 
been, on the contrary, most cordially acceded to. Indeed, it may be 
observed that, from the period of the foundation of the association, 
the Government of this country has been extending its patronage of 
science and the arts. We may agree with the assertion of our founder, 
Sir David Brewster, in supposing that this change was mainly effected 
by the interference of this association, and by the writings and per- 
sonal exertions of its members. For the above reascns it appears to 
me that by a concise review of the principal objects to which the 
funds of our body have been applied, and of those which its influence 
with the Government has forwarded, we obtain a measure of the 











most important services of the British Association. In considering 
the investigations carried out by committees or individual members 
by the help of the funds of the association, it must always be re- 
membered that their labours, their time and thoughts, are all given 
gratuitously. One of the most valuable gifts to science that has 
proceeded from our association is the series of its printed reports, 
now extending to thirty volumes; yet these must not be supposed 
to contain the complete record even of the labours undertaken at the 
request and expense of the body. Many of these have been printed 
in the volumes of other societies, or in a —_ form. Several, 
unhappily, remain in manuscript, excluded from the public by the 
great expense of publication. Iam the more induced to direct at- 
tention to this great work at present because I hold in my hand the 
first printed sheets of a general index to the series from 1831 to 1860, 
by which the titles and authors of the innumerable memoirs 
upon every possible scientific subject which are s0 pro- 
fusely but promiscuously scattered through its 18,000 pages, 
are reduced to order, and reference to them rendered easy, 
This assistance is the more necessary, because so many investiga- 
tions have been continued with intermissions through so many 
years, and the labour of tracing any given one of them from its 
origin to its termination through a series of volumes is extremely 
perplexing. For this invaluable key to the recorded labours of the 
association we are indebted to Professor Phillips, and the prospect 
of its speedy publication may be hailed as a great subject of congra- 
tulation to every member of our body. In every annual volume 
there is a table of the sums which have been paid from the beginning 
on account of grants for scientific purposes. The amount of these 
sums has now reached £20,000, and an analysis of the objects to 
which this expenditure is directed will show that if we divide this 
into eighteen parts it will appear, speaking roughly, that the section 
of mathematics and physics has received twelve of these parts— 
namely, two-thirds of the whole sum; the sections of geology 
and mechanical science two parts each, while one part has 
been given to the section a botany and zvology, and one 
divided among the sections of chemistry, geography, and sta- 
tistics. The greater share assigned to the first section is sufli- 
ciently accounted for by the nature of the subjects included in 
it, which require innumerable and expensive instruments of re- 
search, observations, and expeditions to all parts of the globe. If 
we examine the principal subjects of expenditure, we find in the 
first place that more than £1,800 was a upon the three cata- 
logues of stars, namely, the noble catalogue which bears the name 
of the British Association, commenced in 1837 and completed in 
eight years; and the star catalogue from the observations of La- 
lande and Lecaille, commenced in 1835 and 1858, and reduced at the 
expense of the British Association, but printed at the expense of her 
Majesty's Government. £150 was applied principally to the deter- 
mination of the constant of lunar nutation under the direction of Dr. 
Robinson in 1837, and to several other minor astronomical objects. 
At the very first meeting at York the perfection of tide tables, 
hourly meteorological observation, the temperature of the atmo- 
sphere at increasing heights, of springs at different depths, and 
observations on the intensity of terrestrial magnetism were sug- 
gested as objects to which the nascent organisation of the 
association might be directed. Its steady perseverance, Increasing 
ower and influence, as successive years rolled on, is marked 
by the gradual carrying out of these observations so as to em- 
brace nearly the whole surface of the globe. Thus, under the 
direction of Dr. Whewell, a laborious system of observations, ob- 
tained by the influence and reduced at the expense of the association, 
who have aided this work with asum of about £1,300, has deter- 
mined the course of the tide wave in regard to the coasts of Europe, 
of the Atlantic, of the United States, of New Zealand, and of the 
pact conct of Australia, Much additional infu: mation has been since 
collected by tue Admiraity through various surveying expeditions, 
but it appe.rs that much is still wanting to complete our knowledge 
of this subject, which can only be obtained by a vessel specially em- 
ployed for the purpose. More than £2,000 has been allotted to me- 
teorology and magnetism, for the construction of instruments, and 
the carrying out of series of observations and surveys in connection 
with them. To this must be added a sum between £5,000 and 
£6,000 for the maintenance of Kew Observatory, of which more 
anon. The advance made in these important sciences through the 
labours of committees of the British Association may be counted 
among the principal benefits it has conferred. ‘To the British Asso- 
ciation is due, and to the suggestion of General Sabine, the first 
survey ever made for the express purpose of determining 
the positions and values of the three isomaguetic lines correspond- 
ing to a particular epoch over the whole face of a country or state. 
This was the magnetic survey of the British Islands, executed in 
from 1834 to 1838, by a committee of its members—General Sabine, 
Professor Phillips, Sir J. Ross, Mr. Fox, and Mr. Lloyd, acting upon 
a suggestion brought before the Cambridge meeting in 1833. It 
was published partly in our voiume for 1838, and partly in the 
Philosophical Transactions for 1849. ‘This was followed by a recom- 
mendation from the association to her Majesty's Government for the 
equipment of a naval expedition to make a magnetic survey in the 
southern portions of the Atlantic and Pacific Oceans. This recom- 
mendation, concurred in by the Royal Society, gave rise to the 
voyage of Sir James Clark Ross in the years 1839 to 1843, In a 
sinilar manner was suggested and promoted the magnetic sur- 
vey of the British possessions in North America, authorised by 
the Treasury in 1841; the completion of the magnetic surve: 

of Sir James Ross, by Lieutenant Moore and Lieutenant Clerk 
in 1845, in a vessel hired by the Admiralty ; the magnet 

survey of the Indian seas by Captain Elliot in 1849, at the 
expense of the Directors of the Kast India Company ; and the 
magnetic survey of British India, commenced by Captain Elliot in 
1852, aud completed between 1855 and 1858 by Messrs. Schlagin- 
tweit. Finally, in 1857, the British Association requested the same 
gentleman who had made the survey of the British Islands in 1837 
to repeat it, with a view to the investigation of the secular changes 
of the magnetic lines. This has been accomplished, and its results 
are printed in the new volume for 1861. The association also, aided 
by the Royal Society, effected the organisation in 1840 of the system 
of simultaneous magnetical and metereological observations, esta- 
blished as well by our own Government as by the principal foreign 
Governments at different points of the earth's suriace, which have 
proved so eminently successful, and have produced results fully 
equalling in importance and value, as real accessions to our know- 
ledge, any anticipations that could have been formed at the com- 
mencement of the inquiry. General Sabine, whose labours have so 
largely contributed to these investigations, has given to the univer- 
sity an admirable exposition of the results during the present 
year, in the capacity of Sir Robert Nede’s lecturer. in 1854, in 
consequence of representations originating with the Britisn Associa- 
tion, our Government created a special department in connection 
with the Board of Trade, under Admiral Fitzroy, for obtaining 
lydrographical and meteorological observations at sea, after the 
manner of those which had been for some years before collected by 
the American Government at the instance and under the direction 
of Lieutenant Maury. Observations on the wind have been carried 
on by means of the various self-registering anemometers of Dr. 
Whewell, Mr. Osler, Dr. Robinson, and Mr. Beckley, which instru- 
ments have been improved, tested, and thoroughly brought into 
practice by the fostering care of our body; and by the aid of its 
funds experiments have been made on the subterranean temperature 
of deep mines, and on the temperature and other properties of the 
atmosphere at great heights by means of balloon ascents. Four of 
these were made ‘in 1802, in which heights between 19,000ft. and 
20,000ft. were reached, But in the present year Mr. Glaisher has 
attained an altitude of nearly 30,000{t. We may hope that some 
account of this daring achievement, and its results to science, may 
be laid before the association at its present mecting. Larthquake 
shocks were registered in Scotland by a committee of the association 
from 1841 to 1844,and Mr. Mallet commenced in 1847 a most 
valuable series of reports on the facts and theory of earthquake phe- 
nomena from the earliest records, to our own time, which has graced 
our volumes even to the one last published. One of the most 
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remarkable and fruitful events in our history in relation to physical 
observations is the grant by her Majesty in 1842 of the observatory 
erected at Kew by King George ILL, which had been long standing 
useless. It gave to the society a fixed position, a depository for in- 
struments, papers, and other property, when not employed in 
scientific inquiry, and a place where members of the association 
might prosecute various researches. This establishment has been 
during the twenty years of its existence gradually moulded into its 
present condition of a most valuable and unique establishment for 
the advancement cf the physical sciences. After the first few years 
its existence was seriously perilled. In 1845 the expedience of dis- 
continuing this observatory began to be entertained,but upon exami- 
nation it appeared that the services to science already rendered by 
this establishment, and the facilities it afforded to members of the 
association for their inquiries, were so great as to make it desirable 
to maintain it. Again, in 1848 the burden of continuing this obser- 
vitory in a creditable state of efficiency pressed so heavily upon the 
funds of the association, then in a declining state, that the council 
actually recommended its discontinuance from the earliest practical 
period. This resolution was happily arrested. In 1850 the Kew 
Committee reported that the observatory had nto science self- 
recording instruments for electrical, magnetical, and meteorological 
phenomena already of great value, certainly capable of great further 
improvement, and that if maintained merely as experimental 
observatory, devoted to open out new physical inqu 
trial of new modes of research, but only in a few selected cases to pre- 
serve continuous records of passing phenomena, a moderate annual 
grant from the funds of the association would be suflicient for this 
most valuable establishment for the advancement of the physical 
sciences. In this year it fortunately happened that Lord J. Russell 
granted to the Royal Society the annual sum of £1,000 for pro- 
moting scientific objects, out of which the society allotted £100 for 
new instruments to be tried at Kew—the first of a series of liberal 
grants which have very greatly contributed to the inereasing 
efliciency of the establishment; but we have insured its con- 
tinuance. It now contains a workshop, fitted with a lathe, tools, 
planing machine, &¢., by which apparatus can be constructed and 
repaired, and a dividing «1 gine for graduating standard thermo- 
meters, all presented by the Royal Society. ‘The work done, 
besides the maintenance of a complete set of self-recording mag- 
netographs, established in 1857, at the expense of £25), by 
the Royal Society, consists in the construction and verification of 
new apparatus, aud in the verification of magnetic, meteorolog 
and other instruments sent for that purpose by makers. 

ample, all the barometers, thermometers, and  hydrome- 
ters required by the Board of Trade and Admiralty are tested, 
standard thermometers are graduated, magnetic instruments are 
constructed, and their constants determined for foreign or colonial 
observatories. Sextants also are verified. An example of its pecu- 
liar functions is given in the very last report for 1861, when it 
appears thatan instrument contrived by Professor William Thomson, 
of Glasgow, fur the photographie registration of the electric state of 
the atmosphere, has been constructed by Mr. Beckley in the work- 
shop of this observatory, with mechanical arrangements devised by 
himself, and that it has been in constant and successful operation for 
some time, Those who have experienced the difficulty of procuring 
the actual construction of apparatus of this kind devised by them- 
selves, and the still greater difficulty of carrying out the improve- 
ments and alterations required to perfect it when brought into 
use, will agree that the scientific importance and utility of an 
establishmeut cannot be overrated in which winder one Yoof are 
assembled highly skilled persons, not only capable of making and 
setting to work all kinds of instruments for philosophical rese weh, 
but also of gradually altering and improving them as experience 
may dictate. The creation of this peculiar observatory must be ré 
garded as one of the triumphs Of Uke Beitich Acsocution, As tar 

the association is concerned, its maintenance has absorbed between 
£5,000 and £6,000, and the annual sum allotted to it from our funds 
has for each of the last six years reached the amount of £500, 
The construction of the photoheliograph may be quoted as an 
example of the facilities given by this establishment for the de- 
veloping and perfecting of new instruments of observation. A 
suggestion of Sir John Ilerschell in 1854 that daily photographs 
of the sun should be made has given birth to this remarkable 
instrument, which at first bore the name of the solar photo- 
graphic telescope, but is now known as the Kew  photohelio- 
graph. It was first constructed under the directions of Mr. De la 
Rue, by Mr. Ross, &c. The British Association aided in carrying 
out this work by assigning the dome of the Kew Observa- 
tary to the instrument, and by its completion in 1857 in their 
workshop by Mr. Beckley, the assistant; but the expense of its 
construction, amounting to £180, was supplied by Mr. Oliviera. 
On oceasion of the eclipse in 1860 this instrument was conveyed to 
Spain, under the care of Mr. De la Rue, who most successfully accom- 
plished the proposed object by its means, and was replaced at Kew 
on his return, But to carry on the daily operation for which it 
was constructed requires the maintenance of an assistant, for 
which the funds of the association are inadequate, although it has 
already supplied more than £200 for that purpose. Mr. De la Rue, 
in consequence of the presence of the heliograph at Kew being 
found to interfere with the ordinary work of the establishment, has 
kindly and generously consented to take charge for the present of 
the instrument at this observatory, and at his own olservatory 
when celestial photography carried on. But itis obvious that 
the continuation of these observations for a series of years, 
which is necessary for obtaining the desired results, cannot be 
hoped for unless funds are provided. I cannot conclude this 
sketch of the objects of the physical section to which the 
funds of the association have been principally devoted without 
alluding to Mr. Scott Russell's valuable experinental investigations 
on the motion and nature of waves, aided by t. If we now turn 
to geology, we find £2,600 expended; of which £1,500 was em- 
ployed in the completion of the fossil ichthyology of Agassiz, and 
Owen's reports on fossil mammalia and reptiles, with some other 
researches in fossils. ‘lhe remainder was principaily devoted to the 
survey and measurement, in 1838, ofa level line for the purpose of 
determining the permanence of the relative level of sea and land, 
and the mean level of the ocean, and to the procuring drawings of 
the geological section exposed in railwity operations before they 
are covered up—a work which was carried on from 1840 to 1844, 
when the drawings were deposited in the Museum of Practical 
Geology, and the further continuance of it handed over to the 
geological surveyors of that establishment. £2,300 has seen devoted 
to the carrying out of various important experimental investigations 
in relation to the section of mechanical science. Of th.s sum £900 
was paid between 1840 and 1844 in aid of the most im- 
portant and valuable series of experiments on the forms 
of vessels, principally conducted by Mr. Scott Russell in con- 
nection. with the experiments on waves. This investigation 
was ready for the press in 1844, but it is greatly to be regretted that 
the great expense of printing and engravi thas hitherto prevented 
its publication, Nearly the same s given to us Various inte- 
resting and instructive experiments and facts relating to steam 
engines and steam vesse!s, carried on by different committees from 


1858 to the present tin ¢ which may b ‘especially noted the 
application of the ie i 



































































































ents of MM. Morin, 
Poucelet, and Moseley, to ascertain the duty of steam engines from 
1841 to 1844. Experiments on the strength of materials, the 
relative strength of hot and cold blast iron, the effect of ten- 
perature on their tensile strength, on the effect of concussion 
and vibration on their internal constitution, carried on princi- 
pally by our late president, by the late Mr. Eaton Hodgkinson, 
at different intervals from 1838 to 1856, have been aided by grants 
wrounting to £400. The remainder of the sum above-mentioned 
was principally devoted to the experimental determination of the 
value of railway constants by Dr. Lardner and a committee in 1838 
und 1841, The section of botany, zoology, and physiology has 
absorbed about £1,400; of which nearly £900 has been applied to 
zoology, partly for the expense of dredging committees, for obtain- 

















sand to make | 








ing specimens of marine zoology on our own coasts and in the 
Mediterranean and other localities, and whose useful labours 
have been regularly reported from 1840 to 1861, but princi- 
pally for zoological researches in different districts and coun- 
tries. In botany may be remarked the labours of a committee 
consisting of Professors Daubeny, Henslow, and others, formed in 
1840 to make experiments onthe preservation of vegetative powers in 
seeds, who continued their work for sixteen successive years, reporting 
annually, and assisted bya sum of £200. The greatest age at 
which the seeds experimented upon were found to vegetate was 
about forty years. Anothercommittee, with Mr. Hunt, was engaged 
during seven years, from 1841, in investigating the influence of 
coloured light on the germination of seeds and growth of plants. 
These are specimens of the admirable effect of the organisation of 
an association in stimulating and assisting with funds the labours of 
investigatorsin new branches of experimental inquiry. It would occupy 
too much time to particularise a variety of interesting investigations in 
theremaining sections to which small sums have been assigned. ‘The 
| president then referred tothe report of the Manchester meeting, an lin- 
| stanced some of the most striking advances sincemade in the various 
| sciences. He then said: ‘Before I conclude [ have the painful 

















duty of reminding you that since our last meeting we have had to 

deplore the loss of that most illustrious patron of science and art, his 

Royal Highness the Prince Consort,the President of our Association 

| at Aberdecn and the Chancellor of this University. In the latter 

capacity he afforded us many opportunities of observing his 
scientific attainments and genuine zealand love for all branches of 

knowledge. His gracious kindness and respect for men of science 
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and literature have left an impression upon us that can never be 
effaced. I must also ask a tribute to the memory of our late pro- 
fessors of chemistry and botany, both of whom did in their lifetime 
excellent go id service to science, and more especially to the British 
Asosciation—Professor Cumming contributing one of the invaluable 
primary reports upon which our proceedings were based, as well as 
other communications; Professor Henslow by various reports, some 
of which I have already alluded to.” The Professor was loudly 
cheered during the delivery of his address ; at its close, 

Professor Owen, who was loudly cheered, moved a vote of thanks 
to the learned president for his comprehensive, varied, and excellent 
address. 

Tine Dean of Ely seconded the motion. The clergy of the Church 
of England most cordially recognised the excellence of the work of 
the Briiish Association, and with all heartiness and solemnity 
wished them God-speed in their great work. 

The resolution was carried with acclamation. 

Professor Willis acknowledged the compliment; after which the 
meeting broke up. 





Foreign ano Coxontan Jortinas.—The Parliament of the Cape 
colony has passed a bill for the construction of railways from Port 
Ehzabeth to Grahamstown, and from Wellington to Worcester, with 
a branch line to Malmesbury.—Great progress is reported to have 
been made in laying down the Kurrachee and Persian telegraph 
wire—A Copenhagen letter has the following :—“ In the royal 
dockyard at Nyholm experiments have just been made with a new 
kind of infernal machine, which is said to be‘capable of destroying 
the strongest iron-cased vessel. The inventor is Lieutenant- 
Colonel Kamstead, a Finlander, who has been in the Russian service. 
The apparatus isextremely simple, and costs but little. It consists 
of a glass reservoir, which, being filled with powder, will float at a 
certain depth, where, by very simple chemical means, it produces an 
explosion which will pierce the bottom of any vessel. In the experi- 
ment in question, when loaded with a very small charge, the effect 
wasamazing. ‘lhe framework of the gunboat used. was shattered, 
and sume of the plenko ¢hrown to & Heignt of suit. or 10uit. Of 
course the boat sank instantly. 

Screw Sream Horrer Gange.—Experiments have been made for 
the purpose of ascertaining the capabilities of a screw steam hopper 
barge, constructed by Messrs. Richardson and Co., Low Walker (the 
engines by Messrs. R. and W. Hawthorn), from the designs and 
specifications of Mr, Ure, the engineer of the River Tyne Commis- 
sion, The object of a hopper barge is to carry out to sea the sand 
dredged from the bed of the river, and then to let it fall through the 
bottom into deep waters, where there is no chance of its being washed 
back again into the river. ‘The old (and, until now, universally 
adopted) arrangement was to have these barges towed one or two 
at a time by ordinary tug-boats; and the object which Mr. Ure had 
in view, in getting the present steam-hopper constructed, was to 
reduce the first cost, and the cost of working, by having the cargo of 
sand and the propelling power in one vessel. This has been most 
satisfactorily accomplished— as the vessel took out 500 tous of sand 
from the ballast ground, four miles from the large dredger, in Shields 
harbour, and returned, after discharging her load, in oue hour—her 
speed, when light, being 9} statute miles per hour, and when loaded 
about 8}. She then took a loaded hopper barge of the ordinary con- 
struction in tow, being loaded at the same time herself, and tried her 
speed against one of the most powerful of the commissioners’ tugs, 
towing one ordinary hopper barge loaded; and under these condi- 
tions she had a decided though slight advantage in speed: that is to 
say, she carried 600 tons to sea in the same time as, under the old 
system, a load of 300 tons was carried ; and when regularly working 
with a barge to tow, she could load, take out to sea, and return once 
in every two hours and a half; thus getting rid of 2,400 tons in ten 
hours. Everything about the vessel worked satisfactorily, and she 
was at once set to her regular work ; in which, it is to be hoped, she 
will successfully assist in that development of river improvement 
which is very fast making the river ‘Tyne the most commodious and 
the safest harbour on the east coast. 

Tne Great Norru or Scorhanp Raitway.—At the last meeting of 
the proprietors of this railway the chairman remarked that their 
working expenses were very low. They were working at 30 per 
cent., and 37 per cent., including feu-duties and charges added ; and 
they had every expectation, from the state of the rolling stock, to 
be able to maintain their working expenses at the present low 
figure. The rolling stock was in excelleut condition ; aud he would 
refer the shareholders to the report of Mr. Cowan for details on 
that branch of the question. The plant which had been renewed 
was, as usual, of the very best description, best pattern, best mate- 
rials, which they could get. Here he might notice a change which 
was likely to be effected in the working expenses by the substitu- 
tion of Krupp’s tyres. They were not patent, because he is a 
Prussian, his works being at Dusseldorf. He had invented a de- 
scription of steel which apparently could not wear out. There was 
at present in the Exhibition an engine belonging to the Eastern 
Counties Railway which had run 45,000 miles without the wheels 
being re-tyred ; and he was told there was no perceptible abrasi 
upon the tyres. Some of their own engines had run very nearly 
same distance. It appears to be the most extraordinary thing 
ever made, and a very remarkable thing in metallurgy; for 
not only was the material indestructible; but it was so ductile that 
it did not seem to create that abrasion upon the rails which is made 
by the common tyres, more especially when they work out of the 
circle, Which they generally did in three months, whereas in three 
years those Krupp's tyres did not appear to show any abrasion or 
alteration upon the circle, The price has hitherto been high— 
£120 a ton, but latterly it has been lowered to £84 a ton; and he 
had no doubt, from the attention now being given to the subject 
by the metallurgists of this country, that Mr. Krupp will either 
lower his prices, or the invention will some way or other ooze out, 
when they would be able to obtain it at a lower price still. Their 
smoke-consuming apparatus continued to give the greatest satisfac- 
tion. It greatly enhanced the comfort of the passengers, and con- 
duced to economy in the better preservation of their plant—it not 
being now exposed to the injurious action of the sulphur in the 
smoke which operated so disadvantageously upon the interior and 
exterior of the carriages. This gave the directors hope that their 
working plant would remain in good condition longer than it other- 
wise would do. 
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T EXPERIMENTS AT SHOEBURYNESS, 
(From the Times.) 

On Thursday week the experiments, which the week ‘before eli- 
cited such startling results with the gun and shells of Mr. Whit- 
worth, were agaiu resumed on a larger and more important scale, in 
the presence of a numberof officers and scientific gentlemen, at the 
old practice ground at Shoeburyness. 

It will be in the recollection of our readers that a fortnight since 
Mr. Whitworth’s 12 and 74-pounders were tried at 200 yards range, 
with shell, against iron plates of various thicknesses and sizes, and al- 
ways with the most astonishing effect, the 74-pounder shell, with a 
comparatively very light charge of powder, being driven through 
the iass of fin, iron, apparently with the greatest ease. No breach, 
however, was made in the target so complete as to satisfy the Ord- 
nance and Iron Plate Committee that the same astonishing effects 
could be obtained with a larger gun when tried at a greater range 
than 200 yards, and against a target constructed of the same 
strength as the broadside of the renowned Warrior. It was to set at 
rest whatever doubts existed in the minds of those who thus dis- 
believed in the powers of Mr. Whitworth’s gun and its flat-fronted 
shot and shell that the most important of the trials of Thursday 
week were made in the presence of Lord Clyde, Sir W. Armstrong, 
Mr. Whitworth, the members of the Iron Plate Committee, and a 
very large assemblage of artillery and naval officers. The gun used 
on this occasion was a gun which in our recent notice of these ex- 
periments we ventured to think would be found the most formidable 
assailant armour plates have yet had to encounter, namely, an ord- 
nance muzzle loader, manufactured at Woolwich on Sir Wm. Arm- 
strong’s wrought-iron coil principle, but with the beautiful hexago- 
nal bore of Mr. Whitworth’s mode of rifling. Its weight was 7 tons 
8 cwt., its length about 12ft., and its calibre a 120-pounder, though, 
in fact, capable of and quite equal to throwing shot of at least double 
that weight with perfect safety. It was placed on a platiorm ata 
distance of 600 yards from the section of the Warrior target, a longer 
ral by 400 yards than any gun has hitherto been laid at Shoe- 
buryness to penctrate such a formidable mass of iron and teak. At 
a distance of 80U yards the great Horsfall or Mersey gun was also 
levelled at the same target. This gun, it will be remembered, at 
200 yards range sent its shot through the target, on the last occasion 
making a huge ragged hole in the very centre of the plate, and 
crushing through all beyoud it. The admirers of this now very old- 
fashioned smootb-bore gun maintained that what it had done at 200 
yards it would do again with the same ease at 800. Accordingly, 
after the Whitworth experiments were over, this huge and most 
unwieldy piece of ordnance (its weight is no less than twenty-four 
tons) was tried at the same mark, but, as will be seen, with very 
different and most uusatisfactory results. 

‘The target aimed at on this occasion was, as we have said, a built 
up section representing the Warrior's side. It was not, however, 
the original oid Warrior target, which, during the course of the last 
twelve months, has been so constantly and unmercifully battered that 
it has at last been withdrawn from active service. It was a new 
target, specially made for these experiments, 21ft. long by 1dft. high, 
constructed on the same principle as the old one, namely, with 43in. 
iron plates, 18in. of teak beams laid iransversly, and an inner skin of 
iron gin. thick, supported by massive upright angle irons, at iater- 
vals of 18in. apart. It is but fair, however, to state that the 4}in. 
armour-plates which cover this powerful combination of teak and 
iron were not manufactured by the Thames Lron Company, and 
were undoubtedly inferior in powers of resistance to the splendid 
plate with which the first Warrior target was coated by that com- 
pany. Some few shots were first fired from the Whitworth with 

» chara. at « > arop oO oo 1a vane tlenwah acco 4? 
_ —_— oun bt mn 9 totiatrnting the wonderful precision with 
which tt threw its projectiles. The tirst experimental shot was fired 
with a charge of 23 1b. of powder and a solid hexagonal shot weigh- 
ing 1291b., the piece being laid at half a degree of elevation. It 
struck the left centre of the target within an inch almost of the 
white spot at which it was aimed, and at the instant of the tremen- 
doas concussion of the metals a bright sheet of flame was emitted, 
almost as if a gun had been fired from the target in reply. This 
shot passed completely through the armour-plate, shattering the 
teak beyond into minute splinters, and fell full upon one of the 
massive vertical angle lines we have mentioned, which it tore in 
half as if it had been paper, sending its screw bolts and rivets in all 
directions. The shot, however, did not pass through the target, but 
remained buried in the teak with its flat head resting against the 
broken angle iron. But the fracture it made was mucli worse than 
a mere penetration. It wasasmash, not a bole, and the inner skin 
of the ship was bulged and torn wide in many places, so that in the 
case of an actual vessel such a shot striking on the water line would 
have made a leak which nothing could have stopped. As regarded 
the effect of these flat-fronted shot on iron ships, the experiment 
was conclusive. Such a missile against a wooden ship would have 
gone through both sides, making a clean hole and doing little damage, 
but the iron, without protecting, offered only suflicieut resistance to 
make the fracture, if below the water line, an irremediable mischief. 
The next experiment was with a live shell loaded with 5 1b. 80z. of 
powder. he total weight of this projectile was 131 1b., and it was 
fired at the same range and elevation with a 25 lb. charge of powder. 
The effect of this shot astounded every one. The previous solid 
shot, at 600 yards, was for Whitworth nothing very extraordinary$ 
but to geta shell through the target at the same range was regarded as 
almost an impossibility. Yet the shell went completely through 
everything, bursting apparently when it encountered the last resis- 
tance of the inner skin, which the explosion blew completely away, 
lighting for a moment the timbers at the back which supported the 
target, and sending the bits of shell onward and over what, had it 
been the Warrior, would have been her main deck, and therefore, 
right in the midst of her crew. 

Than this experiment nothing could possibly have been more con- 
clusive. Not only was the armour-plate pierced, but the piece op- 
posed to the actual stroke of the flat-headed shell was driven 
through teak and inner lining, and, in truth, beeame another shot of 











































some 30 1b. weight. In fact, this last shell might have destroyed 
the whole of one side of the target had the shell been only capable of 
containing an adequate bursting charge—say 10]b. or 121b. 0 
powder. This latter most importans requisite, however, the W hit- 
worth shell, from its peculiar construction, is as yet unable to ac- 
complish, and, until it is brought about, nearly all the advantages 
gained by its enormous powers of penetration will, comparatively 
speaking, be in a manner lost against iron frigates. Once, however, 
that the shell is made to hold a powerful charge of 10 Ib. of fine 
powder, iron vessels will become, we believe, almost as much at the 
mercy of these ordnance as wooden ones now are to the terrible 
shells of Armstrong. . 

This experiment with the shell was, therefore, considered so far 
satisfactory as to its penetrating powers that no further attempts 
were made with it, and the trials were continued with the Horsfall 
guu at 800 yards against the uninjured plates of the same target. 
The immense difference between the powers of a smooth bore anda 
rifled gun, both as to accuracy and force of its projectile, then at 
once became apparent. The first shot fired from the Horsfall, with 
741b. of powder and a 2751b. round shot, struck in front of and 
some ten or twelve feet to the left of the target, which it missed 
altogether. The gun was relaid again, and again the shot struck 
the ground about forty feet in front of the mark, ricochetting with a 
slight rise, and striking full on an uninjured plate. In this case it 
smashed an immense hole, shattered the teak, and fractured the 
inner skin, leaving all the elements of a fearful leak, as Mr. Whit- 
worth’s first shot had done, but, like that also, not going quite 
through. The third shot again missed the target entirely, striking 
wide of the mark; and the fourth, and last, only just saved the now 
sadly diminished reputation of the gun by hitting the _~ 
uppermost corner of the target, the metal of which it smashed. ie 
failure of this gun at this range was therefore as satisfactorily settle 
as the success of Mr. Whitworth’s, and the trials were discontineed. 
It was next intended to proceed with the 12-pounder Whitwort 
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against a plate of no less than four inches in thickness, but as at 
each of the shots we have described the spectators had to retire long 
distances from the targets to the shelter of the “splinter proofs,” 
many hours had been consumed, and the day was waning fast. It 
was, therefore, decided to give up further trials, except one to test if 
the armour plates which had been fired at were up to the proper 
standard of resistance. This trial test was made at 200 yards with 
the old smooth-bore 68-pounder, and the depth of the indent made 
by this projectile showed at once that the plates were by no means 
equal in resisting power to those which covered the old Warrior 
target. The metal was exceedingly brittle 

With these so far satisfactory efforts, pro and con, the experiments 
of the day were brought to a close, to be, no doubt, renewed again 
with some much thicker and stouter kind of target, which in its 
turn may perhaps gain a short-lived victory over the guns. Thus, 
from week to week public opinion, and even the opinion of our 
scientific authorities, is kept vacillating between the comparative 
merits of the resistance of plate and the penetration of shot. What, 
it may be asked, is to be the practical result of all these experi- 
ments? Are we at last to develope a really good gun which can 
send its shot through any armour, or is armour to gain the day ? 
The whole of this question is beset with difliculties. 
men believe that they can so coat a ship as to practically render her 
invulnerable to any shot; while, on the other hand, artillerists are 
as firmly of opinion that they can make guns which shall also be 
practically equal to crippling any iron frigate that ever floated. 
Who is to decide this disagreement of the doctors, especially when 
the results of these Shoeburyness experiments vary every week, 
and are almost equally strong alike for ships and guns? In our 
humble judgment we venture to think that, in the end, guns must 
carry the day, for, while there is no limit to the size and weight of 
the ordnance which fortifications or even ships can carry, there is a 
most decided limit to the weight of armour which seagoing frigates 
will support—a limit we have fully reached, if, indeed, we have not 
overpassed, in the 5jin. armour vessels now building. As far as 
regards this blacksmith’s method of defending ships is concerned, 
we have not much advanced upon the unwieldy floating batteries 
that attacked Kinburn, or those still more hideous “ lumps” of the 
Glatton and “Trusty” class, which were with difficulty kept 
from foundering as they were towed with chain cables up the 
Baltic. The Russian $2-pounders plumped against the 4-in. iron 
sides of these ill-built craft, but did no manner of damage. ‘The 
Admiralty, quite content with having so far ascertained the value of 
iron, took no further notice of the matter, and would have taken 
none to this day had not Napoleon procecded to utilise the discovery 
by constructing an iron navy. Since then we have made a small 
iron squadron, two of which, the Warrior and Black Prince, are 
really magnificent frigates; the others are mere compromises, built 
as rams, but left without speed ; intended for frigates, but almost as 
unmanageable in a sea-way as the old helpless batteries, very pro- 
perly called “ floating,” for they could neither steam, steer, nor sail. 
Well, the Warrior build, with its 4}in. of iron and 18in. of teak 
backing, has been tried and remained for a long time, not only 
practically but literally invulnerable against all the salvoes 
of our heaviest ordnance, and it was not till a special anta- 
gonist, the 150-pounder smooth-bore muzzle-loader of Sir William 
Armstrong, was brought against it that it at last succumbed. But 
the victory was not left entirely with the artillery on this occasion, 
for the guu itself was destroyed by the heavy charges of powder used 
to enable it to destroy the target. Since then the Horsfall 300- 
pounder smootii-bore has sent its shot as easily through a similar 
target as if it was so much canvass. The Whitworth 12-pounder 
hasctéat abl’ Vie" hopounder sich birvash wwe shells had ever 
four inches of oak; and, to crown all, yesterday it cont shells even 
through the Warrior target itself. This result is most important, 
and, properly viewed, should be most gratifying to the country, to 
whose naval superiority nothing could possibly be more disastrous 
if it were true that vessels could be so plated as to be utterly invul- 
nerable to shot and shell of every kind. Fortunately for ourselves, 
we seem now to be on the right track and in a fair way of getting 
guns which will penetrate any thickness of armour that can be got 
to float. Thus, for the last three months or more the experiments 
at Shoeburyness have virtually changed their whole character. 
They have ceased to be experiments on the resistance of iron plates, 
and have really, though not nominally, become efforts to discover 
what gun or what combinations of the best points of the best guns 
will pierce them. 

But the new frigates of the Minotaur class building at London and 
Birkenhead are uot to be partially coated like the Warrior, but com- 
pletely cased from stem to stern with armour of din. thick instead 
of 43. It is yet to be seen how they will bear this enormous mass of 
metal, and the result of the experiment in a sea-way is looked for- 
ward to with no little anxiety and even apprehension. The Warrior, 
it is said, is in a sea-way a rolling ship in the fullest and most un- 
manageable sense of the term, and against a head wind plunges 
heavily. It is, therefore, only reasonable to conclude that the new 
ships, which carry heavier armour and more of it, are, to say the 
least, not likely to be more handy under similar conditions. The 
limit, therefore, to which we can safely go with the thickness of 
armour for sea-going frigates has been reached, yet the Whitworth 
gun is not unlikely to turn out an overmatch for all. 

As a general principle these ships, however, are invulnerable 
against the guns of other navies. The rifled canon rayé of the French 
has no more effect upon them than our own Armstrong, while the 
cumbersome American Dahlgren gun only throws spherical shell, 
which are useless against iron sides. But we know from our last 
experience that a gun can be made to pierce any iron ship, and the 
question now is, which is the best for this purpose? ‘he Arm- 
strong is out of the question. The enormous range, great accuracy, 
and terribly destructive effect of its shell must, till a better gun in 
these respects is invented, always make this weapon one of the main 
defences of our fleets and forts, and above all our best gun for land 
service. But against iron ships it is simply useless. Its low velocity 
1s against it; the conical form of the shot hitherto used, which 
alw hatters when it strikes the target, is still more against it. 
What is wanted is a wrought iron gun—a muzzle-loader of course— 
capable of throwing a shot to smash any armour plates, or else such 
a flat-headed shell as Mr. Whitworth uses, which can penetrate the 
plate and burst inside it. For the first purpose a wrought iron 
muzzle-loading gun could, we think, easily be made capable of 
throwing 100 1b. shot, yet weighing 25 cwt. less than the present 
naval 68-pounder. Such a gun would be both lighter and stronger 
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The “iron” | 


A deviation is said to have been agreed upon, which presents no 
interference with the Cumberland Basin and Floating Harbour, so 
that the four miles necessary for finishing the railway communica- 
tion from London to the Bristol Channel is likely to be finished by the 
time the large steamers for the American trade are afloat. 

The project of a railway ferry-boat from and to Dover and Calais 
will, we are told, be shortly before the public. This ferry-boat is to 
be 3,000ft. in length, 100ft. beam, and draw but Sit. water. In the 
centre of the deck will be a covered iron tunnel, into which the car- 
riages will steam with goods and passengers, and be conveyed across 





the Channel with considerable rapidity. This boat is to have 
enormous power, and to do a speed of forty miles per hour. She 
will have rudders at both ends, and will never require to turn. Her 


build to be that of a series of unsinkable tubes. To many men 
this proposition will read like some fairy tale, or a story by Mun- 
chausen ; but such a vessel is really planned, and if there is room 
enough in ine narbours of Dover and Calais for sucha railway 
ferry-boat, that which is now drawn on paper, and is a mere concep- 
tion submitted to the authorities for the purpose of gaining a sub- 
sidy, will become a realisation. There have been various projects 
for cutting a tunnel under the sea, and one for sinking iron tubes a 
part of the way, and tunnelling up to them. It would be possible to 
build a vessel to stretch from Dover to Calais, along which trains 
could be run ; but the ferry here spoken of is the best practicable 
solution of the matter in our time, and, given harbours capacious 
enough to shelter them, or quays of length sufficient to lay them 
alongside, all objections vanish. 

The Australian mail brings us full particulars of a meeting held 
in Melbourne, in the early part of July, to consider the scheme of 
the British and Australian Steam Navigation Company for the 
inauguration of a line of powerful steamships from England direct 
to Victoria, to conduct a fortnightly service alternately with the 
mail vit Suez. Messrs. Burstall and Campbell, it appears, are the 
originators of this enterprise. The proposition is for the establish- 


| ment of steamers of 8,000 tons that are to make the passage in forty- 





four days, and carry coal sufficient for the voyage without touching 
at any port for fuel. The capital to be raised is £2,000,000, in 
400,000 shares of £5 each, 60,000 of which are to be reserved for the 
colony, and the remainder to be raised here. In order to induce 
capitalists to subscribe the promoters ask for a subsidy of £4,000 per 
month for the conveyance of the mails, or that the company should 
be guaranteed a sum of money for 350 immigrants, which they 
would undertake to convey each trip at £10 or £12 per head. The 
chairman of the meeting, Sir Jas. Palmer, President of the 
Legislative Council, considered that the subsidy ought to be a 
guarantee of 5 per cent. on the capital. The ships are to be con- 
structed large enough to take from 1,200 to 1,600 passengers. In 
the report laid before the meeting on the coast of building such 
steamers we find the following :— 

“ A first-class London-built ship (wood) costs about £20 to £21 
per ton, ready for sea; a first-class Liverpool ship about £18; anda 
first-class American ship about £16 perton. We have calculated on 
8,000 tons at £20, £160,000 ; engines 1,000-horse power, £50,000, the 
price of the best, by the best firms; leaving for any great strength 
(on account of extra size), £30,000. The Great Eastern cost, 
ready for sea, £650,000, including the great expense of launching ; 
her tonnage, builder’s measurement, being 22,000; her cost was 
under £29 per ton, and her speed 14 to 15 knots. 

On a Government guarantee of 4 per cent. the company show the 
advantages thus :— 

The saving in the mail subsidy... £38,000 
Saving on 550 immigrants, at £6 per 
Value of the labour of 350. immigra 
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£96,800 

Thus the direct saving in the passage money, and the indirect 
saving n the time of the Government immigrants, would amount to 
£55,000, or within £1,200 of the nominal amount of the guarantee 
asked for. The leading men of Melbourne are anxious to see this 
line in operation, as it would give to Victoria a monopoly of the 
passenger and mail traffic, and Hobson’s Bay being the port of 
arrival and departure of these fine packets the earliest intelligence 
would be first received there. New South Wales is not likely to 
participate in any guarantee fund, as that province is interested in 
the Panama route. However feasible the scheme may appear, the 
obstacle to surmount will be persuading the Government to give the 
subsidy prayed for. The Secretary of the Victorian cabinet is 
requested to say that the Government looks favourably upon the 
idea, and that when the company are in a condition to tender, con- 
sideration will be given to the application. A provisional committee 
was appointed to second the labours of the promoters, consisting of 
the following gentlemen: — Sir James Palmer, M.L.C. ; the 
Hon. W. Highett, M.L.C.; Gatty Jones, M.L.A.;:— Mollison, 
M.L.A.; B. F. Bunny, A. R. I. Bland, T. Chirnside, B. Franklyn, 
W. Randle, Steavenson (of the firm of Steavenson and Sons), 
R. Cunningham, J. B. Bear, Captain Cadell, W. Campbell, H. 
J. Langdon, Il. ’. Sturt, J. De Little, with power to add to their 
number. Under the fostering auspices of this committee the scheme 
bids fair to take root, and it certainly deserves encouragement from 
the authorities. Vessels of 8,100 tons may seem out of keeping 
with the character of the trade; but in a few years even these ships 
will probably be looked upon as too small for the comfort and con- 
venience of passengers. The company will have to avoid the errors 
of the designers of the Great Eastern, and not make their ships to 
draw so much water that they cannot load a full cargo. The Great 
Eastern has shipped the largest cargo yet carried in one bottom, but 
she has had to pass round Long Island to find deeper water, and her 
earnings have been restricted, from the difliculty of getting to sea. 
By adding to the length and beam, and diminishing the perpendi- 
cular height, higher speed may be secured, on a shallower draught 
of water, without destroying the carrying capacity or sea qualities 











| of the ship.—Mitchell’s Steam Shipping Journal. 


than any cast ordnance, and from their calibre and the heavy charges | 


that might be safely used with them, would at short ranges be 
tolerably destructive to any iron frigate. For the second purpose 
only Whitworth’s flat-fronted shells appear as yet to have any 
chance. 





GREAT STEAMSHIP ENTERPRISES. 
_ Turee projects for building large ocean steamers have been some 
tine in embryo. The first isa proposed monster line of ships to 
India 3 the second, a direct long sea line to Australia : and the third, 
which has been well discussed in these columns, the big steamers 
trom Bristol to America. To these three we ought to add a fourth 
or ierry-boat, which is to ply from Dover to Calais, Of the Indian 
steamers we have heard that certain pregress has been made, and 
that the promoters are “ resting on their oars” for a favourable 
Opportunity to make headway. ‘The proposed Transatlantic Express 
Steamship Company, which is organising to build improved Great 
Easterns, with 30ft: less in height, and &ft. less in depth of water 
than the leviathan, is delayed by the throwing out of the bill for 
making a line of railway from Bristol to Clifton. Parliament sauc- 
toned the line from Clifton to the mouth of the Avon, on the Severn, 
because it was opposed by the Admiralty ; and until there is a com- 
plete tramway from the terminus of the trunk lines at Bristol to Pill, 
no large ocean steamers will ever make the Avon a port of departure 
and arrival. Next session there will be a renewed attempt to connect 


the Bristol Port and Pier Railway Company with the Great Western. 


TRIAL OF THE RESISTANCE, 


Tue official trial of speed of this frigate, the fourth of our iron 
ships in commission, took place on Thursday week at the measured 
mile in Stokes Bay, near Portsmouth, with both full and half power, 
and was attended with the most satisfactory results. ‘The ship was 
under weigh by half-past ten, drawing 23it. 9in. of water forward 
and 26ft. aft., a little more by the stern than her sister ship, the 
Defence, drew on her trial, her draught of water on that occasion 
having been 25ft. din. aft, and 24ft. 3in. forward. A run out was 


| first made as far as the Nab light vessel to secure the anchor and 
| clear the fires, after which she was taken to the trial ground to com- 





mence her runs at the mile with full boiler power. The weather 
promised in the early part of the day to be of a very unfavourable 
character, but by the time the ship had reached the mile the wind had 
considerably moderated, and the day eveutually turned out unusu- 
ally fine for the time of the year, and therefore favourable for 
developing the speed of the ship to its fullest extent. In making the 
runs to the westward the wind was on the ship's port bow, and on 











the returning run to the eastward on her starboard quarter. ‘The 
six runs with full power were made with the following results :— 
speed i evolutic 
Run. Time. Speed Mm | Steam. Vacuum. Revolutions 
Knots. oi engines 
| min. sec. | ft 
oo | 4 58 12-080 20 Ib. 67 
fa | & 8B 11356 «|, Se ee 684 
3..|/ 4 4 12°721 “ ser oe ( 
4.. 5 10619 | ,, a 6x} 
5... 4 13186} re - we he 674 
ae 5 | 10°256 = Ca ‘ 





Mean speed of the six runs, 11°832 knots. 








With half-boiler power, two runs were made as follows :— 


Revolutions 





3 Ta | Speedin | q.. ee vl 
Run. Time, | * knote. Steam. Vacuum, of engines. 
min. sec. | 
wf, 5 6 | 11764 20 Ib. 27 58 
Dae 6 41 | 8977 0 ” 53 


Mean speed of the two, 10°370 knots, 


These results give the resistance a superiority in speed over the 
Defence—both vessels being of precisely the same build and dimen- 
sions, with engines manufactured from the same patterns—at full 
power of a quarter of a knot, and at half power of no less than 1315 
knots, the latter a very important gain. At the close of the runs of 
the measured mile the ship took several turns through Spithead to 
get up her steam again to full power, when she was tested in making 
circles to port and starboard, the two experiments having the fol- 
lowing results :—With helm hard a-starboard, the rudder was hove 
over to an angle of 24} deg. in forty seconds, with three and three- 
quarter turns of the wheel; the half circle made in threo minutes 
and eleven seconds, and the full circle completed in six minutes and 
nineteen seconds, the revolutions of the engines being 59}. With 
helm hard a-port the rudder was hove over to an angle of 24} deg. 
full in thirty-eight seconds, with three and five-eighths turns of the 
wheel ; the half circle made in three minutes seventeen seconds, and 
the full circle completed in six minutes thirty-five seconds, the revo- 
lutions of the engines being 59. ‘The angles of the rudder obtained 
are very remarkable, as showing a greater power of wheel and tiller 
over the rudder than has ever yet been experienced in any of our 
large screw ships. This increased power is obtained by a simple 
alteration and addition to the wheel on a plan suggested by Mr. 
Robinson, assistant master shipwright of Sheerness Dockyard, by 
which the spindle of the wheel is sufficiently prolonged to receive 
an additional wheel to the ordinary two, thus gaining great addi- 
tional force with the tiller ropes. The tiller is a long massive piece 
of forged iron, standing out from the rudder head fore and aft the 
ship, with a curve from the rudder head to give it play round the 
screw well, and working over a quadrant which gives the angles of 
the rudder. So long as rudder heads, gudgeons, and pintles stand, 
this application of immense power to rudder heads may answer in 
getting the rudders of our screw ships hard over when required, but 
an application of steam power below the water line would be far 
more simple, efficacious, and free from all danger of accident. In 
testing the action of the machinery, and the control which could be 
possessed over its working by the engineer, the engines were stopped 
dead from full speed in ninetcen seconds from the time of moving 
the telegraph to give the order, were started again in nine seconds, 
and when again at full speed were stopped and turned astern in 
twenty seconds. ‘The indicated horse power of the engines was 
2,372, or nearly four times their nominal power. 














2,372, The propeller, 
like those of the other iron ships, is an improved Grifliths, of sit. 
diameter, and with a pitch of 21it., having an immersion of its upper 
edge of 7ft. ‘The temperatures were .— 


Engine-r.om. Fore stokehole, Aft stokehole 





Deg. Deg. 
At 11 o’clock mw wo a oe ee 1:8 
At 11.30 ,, co oo a ee 138 
At 12 ae oo oe M6 oe oe 138 
Atl2 - os «« ° ; ee 143 
Atl ” 96 oe 135 ee 146 


Under the cowl which admitted the air into the fore stokehole the 

temperature stood at 100 deg. 

The was launched on the 11th of 
. si wll 


April from Messrs. 

. ~ gen mane O00 Obe is 292ft. in her 
extreme length, has a breadth of 54ft., a depth from her spar deck 
of 38}f'., and is of 3,668 tons, builders’ measurement. Ler rig, like 
her form of hull, is precisely the same as the Defence, with the 
exception that she carries in addition fore and main topgallant 
yards on sliding gunter poles, which certainly improve her appear- 
ance greatly aloft. For armament she carries on the upper deck 
two 110-pounder pivot Armstrong guns,*two 25-pounder Arm- 
strongs, two 32-pounder smooth-bores of 45 ewt., besides a 12- 
pounder Armstrong field-piece and smooth-bore brass pieces for 

i On her main deck she carries six 95 ewt. guns, throw- 
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boat service. 
ing solid 68 1b. shot, and four 110-pounder Armstrongs, all on sliding 
carriages with directing bars. The general appearance of her decks 
and their arrangements are all that the most fastidious in such 
matters could possibly desire. With an utter absence of all use- 
less ornamentation, everything is in splendid order, and has more 
the appearance of being the result of continued exertions 
during a two years’ commission instead of being only of as 
many months. The ship in her equipment carries two things 
on board which are seldom found on board ship—the electric 
telegraph and gas, The former has been fitted on a plan that was 
worked for many months on board the Wonga steamer, running 
between Sydney and Melbourne, under the superintendence of Mr. 
Gilmore, formerly commander of the Wonga. In the Resistance it 
forms a communication between the fore and after bridges, and by 
the oflicer of the watch at sea moving a handle on a dial plate a 
needle in a case hanging in front of the quartermaster at the wheel 
points to the signal wished to be given—starboard port, or steady, 
as required. ‘lhe whole arrangement is very simple, and cannot 
well be misunderstood, either. by the officer working the handle on 
the foreward bridge or the man at the wheel. ‘The gas is manu- 
factured from oil, on Mr. Gurney’s plan. ‘The gasometer is on the 
upper deck, between the boom boats and before the main hatchway, 
in a small The oil, flowing from a reservoir through 

asmall pipe, enters a retort, when the gas, generated by the heat, 
passes into the gasumeter. From the gasometer a pipe conveys the 
vas below to the engine-room and screw alley, which, lit up by 
twelve burners, had almost a truly brilliant effect, and was won- 

derfully different to the old oil lamp, which at times only serves to 

make darkness 1 visible. 
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Iron Invustay AT DAntincron.—The Darlington Iron Company's 
Works are situate at Albert-hill, in close proximity to the North 
Kastern line. These were commenced in 1859, and are now mak- 
ing from 500 to G00 tons of rail (besides bar) iron per week, quitting 
their produce by export to both continents and also to our Indian 
posse They employ nearly 600 hands; have two mills, six 
forge hammers, aud were preparing to erect a seventh; and have 
forty-five puddling furnaces. Having, in former articles, minutely 
described several ironworks, it would be but a mere repetition to do so 
here. ‘The works under notice, however, are remarkable as the 
most compact and sinart I have seen anywhere, ‘They are nearly 
150ft. in length by 112ft. wide, and are covered with a portion of 
the fancy iron roof which enclosed the art treasure of the Manchester 
Exhibition. The roof isin three bays, and its interior, painted white, 
has a fine appearance when all the mills and furnaces are at work. 
he cleanliness of the place and the evident desire on the part 
of the proprietors (who are Manchester gentlemen) to preserve it 
so, and at the same time to secure the greatest amount of cowfort 
for their men while at work, deserve the highest praise. When I 
visited the works there was in course of coustru antic 
plate mill, which, when it comes into operation, will turn out 
larger plates, for shipbuilding purposes, than any in the district 
The Darlington Ironworks are worthy of inspection. The pro- 
prietors informed me that they are paying £700 per week, and are 
living without profit, but in hopes of good times to come shortly 
Adjoining are the South Durham Irouworks—three blast furnaces 
which have been in operation eight years, and which, when in full 
work, turn out 600 tous of pig iron per In the same locality 
stands the Darlington Forge Company’s Works, making all descrip- 
tions of forged iron, employing a good number of hands, and 
having a fair amount of orders on hand at the present time. ‘These 
are the works which have come into existence since the Cleveland 
Hills were opened out.—Special correspondence of the Newcastle 
Chronicle 
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CREASE’S MACHINERY FOR DRILLING, BORING, OR EXCAVATING ROCKS. 


In®perforating rocks or other hard substances, instead of st ‘ng 
the boring tool or drill with a hammer, Mr. E. 8. Crease, 0° 17, 
Gracechurch-street, proposes to effect the same by means of a «y- 
linder and piston with a suitable hammer head attached to t) 
piston rod to strike the head of the boring tool or other instrumen 
which is held in suitable guides, the boring tool to be either dis- 
connected with the hammer head, or it may be affixed to it. Motion 
is to be given to the piston by steam or any other motive power, 
through an arrangement of self-acting valves. A jumping rotative 
motion is also given to the drill or other instrument by means of 
the hammer head, or by means of tappets, communicating the neces- 
sary motion through levers to a ratchet wheel on the head of the tool. 

Fig. 1 is a front elevation of the apparatus; Fig. 2 is a side ele- 
vation, with a portion of the framing removed to show the valve 
gear; lig. 3 is a section of the cylinder; and Fig. 4 is a plan of the 
top of the cylinder. 

A is the cylinder in which is a traversing piston B, to which is 
attached the hammer head C, which in this case is attached to the 
boring tool M, all supported by the side frames F, which form guides 
in which the whole is free to travel. E is the inlet pipe at which 
the steam is admitted into the slide valve chest D, from whence it 
passes into the cylinder, and acts alternately on the piston 3, after 
which it is exhausted through the passage A. 

In Fig. 3 is shown two valves L, L, one in each cylinder cover 
in the event of the piston passing the inlet parts at either end it 
would open the valve, and thus admit sufficient steam to carry the 
piston past the ports on the return stroke, immediately upon which 
it would receive its full complement of steam from tlie slide valve 
chest. ‘The steam pipes leading to the valves L, L, are to be con- 
nected with the feed pipe E. The pressure of the steam will of course 
keep the valves closed when not acted upon by thepiston. On the end 
of the piston rod is fixed the hammer oa e which consists of a 
wheel with teeth cut in its periphery slightly inclined from the per- 
pendicular, to which isconnected the boring tool M. Lmmediately above 
and below the hammer head Care fixed two shapes G,G; the bottom 
one is of a conical form as it revolves with the wheel or hammer 
head C and the boring tool M. These shapes, G, G, com- 
municate the necessary alternate motion to the slide valve 
rod K by acting upon the levers H, H, in the manner shown 
in the drawing; one end of the levers H, H, being attached 
to the slide valve rod, as shown at a, a, the other end 
6, b, being connected to the side frames I, 1. Upon the 
shape G acting upon the levers at ¢, the distance between the 
points a and b is of course lengthened alternately, and so com- 
municating the necessary motion to the slide valve roo K. On the 
rod K is fixed a shape d, which, every time the rod is lifted, forces 
out a stud e, which, acting upon the toothed wheel ¢, causes it and 
the boring tool connected to it to revolve at every stroke the same 
distance that the teeth on the wheel or hammer head ¢ are out of the 
perpendicular, On the stud ¢ is a spiral spring 7; which causes the 
stud ¢ to return to its normal position upon the depression of the 
slide valve rod K, and thus preventing it coming in contact with 
the wheel C during the down stroke of the piston rod. The upper 
end of the slide valve rod K, which passes right through the slide 
valve chest, as shown in section in Fig. 3, acts upon a ratchet wheel 
N (through the medium of the lever m), which ratchet wheel has 
upon its inner face a shape or cam g,which acts upon alever h,to which 
is attached an india-rubber or spiral spring i, which at every com- 
plete revolution of the wheel N causes the lever / to return, and so 
by acting upon the ratchet wheel O (through the medium of the 
lever n) on the end of the screw P, passing through the nut Q, 
causes the cylinder, boring tool, &c., to advance in the guides F a 
distance corresponding to the distance traversed through the 
nut by the screw. The small set screws j are for the purpose of 
adjusting the rate of progress, as it is evident that by their use you 
can allow the levers m aud x to act upon one or more tecth of ‘the 
ratchet wheels N and O, according to the description of the material 
being worked. ‘The machine is placed vertically for convenience, 
but it will be easily seen that it can be worked in any position or 
direction. . 





Tue air pumps for working the syphons at the Middle Level 
Drain were started on Wednesday. Could not the syphons be more 
cheaply filled with water (before being worked) than emptied of air 
by air pumps ? : 














‘SEA-GRASS A SUBSTITUTE FOR COTTON AND 
A MATERIAL FOR PAPER. 

Cerrtatn recent disclosures of which we shall immediately speak 
will revive the interest of the following paragraph, which appeared 
in the Builder of 26th of October, 1861 (p. 743) :— 

“ Sea-arass P’arer.—A specimen has been laid before us of paper 
made from common sea wrack, by Mr. Hartnell, of the Isle of Wight. 
The specimen is from a first trial made by Mr. Hartnell, who is no 
paper-maker ; nevertheless we have no hesitation in saying that, 
though resembling straw paper in colour and texture, it is far 
superior to the best straw paper which the writer of this notice has 
ever been able to obtain for writing purposes. Into the question of 
relative cost and ultimate price we are not prepared to enter; but 
we believe that Zostera Marina, or sea wrack, is a very abundant 
and hence probably a cheap material. It is said particularly to 
abound on the coasts of the Isle of Wight. -The paper made from it 
is, as we have said, like straw paper, and hence not very white 
in colour, and more like india paper in that respect ; but perhaps 
great improvements in the bleaching may yet be effected in the 
manufacture of such paper.” 

This announcement was also followed up by a communication from 
Mr. (. M. Archer, which appeared in the Builder for the 2nd of 
November, 1861 (p. 764):— 

“ Parer From Sea-Grass.—Your last number contained a notice 
of a new specimen of paper produced from ‘ sea-weed,’* by Mr. 
Hartnell. Permit me to apprise you‘that, in 1855, following upon 
another invention for re-manufacturing printed and waste paper into 
pulp and paper again, I produced (as will be seen from the enclosed 
specification) fibre and paper pulp from sea-weed. I could, with your 
permission, say much more upon the matter, but will be content if 
you will kindly allow this fact to appear on the same page that 
placed Mr. Hartnell’s production before the public ; who, I hope, 
after experiment and expense, will not have to join your corre- 
spondent in sic vos non vobis. One sows and another reaps. 

In these instances, if Mr. Archer and Mr. Hartnell sowed, it is to 
be hoped that not only they but the public, and especially that por- 
tion of it who have heretofore been dependent on the supply of 
cotton from America, will reap benefit from the discoveries thus and 
since made in respect to sea-grass. 

At the same time the paragraphs just quoted were inserted, ma- 
terial for paper was what was more particularly on the tapis asa 
desideratum ; but it appears from a communication by our corre- 
spondent, Mr. Archer, to the Star of Monday last, that so long since 
as November, 1855, he, “then residing at Haverstock-hill, after the 
usual labour, experiment, and expense, received provisional protec- 
ion and specification, No. 2,696, November 29, 1855, from the Com- 
missioners of Patents, for the ‘ production of fibre and paper pulp 
from sea-weed, and for the production of textile fabrics from the 
same,’ ” 

As regards Mr. Archer, we admit it may be a question whether 
his “ sea-weed ” be identical with, or include, sea-grass, sea-wrack, 
or Zostera Marina; which, by some authorities, is said, expressly, 
not to belong to sea-weeds, though commonly believed to be of 
that family of plants. However this may be, it now appears, from an 
authorised disclosure made in an official report by a committee of 
inquiry, respecting the proposed substitute for cotton of which a city 





man was said to possess the secret, that this gentleman, Mr, Harben, 
of Haverstock-hill, “ desires now to state, for the information of the 
public, that bis discovery is the applicability of the fibres of the 
marine plant known as Zostera Marina, or common grass-wrack, 
for manufacturing or other purposes.” It thus appears that the pro- 
posed substitute for cotton as a fibrous material for textile fabrics is 
one and the same thing with that proposed in the Builder of the 16th 
of October last, by Mr. Hartnell, of the Isle of Wight, as a substi- 
tute for the rags of such fabrics, in the formation of paper, if it be 
not also one and the same with that proposed in our following 
issue by Mr. Archer, of Haverstock-hill, for fibre or the textile 
fabrics themselves. The paragraphs quoted, therefore, have a fresh 
interest, in consequence of the hopes held out to the public by men 
of experience in regard to Mr. Harben’s discovery; which is so closely 
akin to those announced so long since in the Builder as to be almost, 
if not altogether, identical. 

| Mr. Harben, it appears from an article on the subject in the 


| Times— 


| 
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“Was taking a seaside holiday a few weeks back, when his atten- 
tion was attracted to the scarcity of material suitable for paper 
making ; and, while walking with his children along the shore, and 
seeing the quantity of seaweed lying idle and waste, it occurred to 
him to try what could be done with it towards supplying the want 
he had been thinking about. He made certain experiments with 
different kinds of sea-weed, such as bladder wrack, notched wrack, 
&c.., and found that they produced a small quantity of fibre. But 
on coming to examine the grass wrack he found it to contain fibre 
to an extent that surprised him. He immediately collected a 
quantity, and, separating the filament, submitted it to a powerful 
microscope. It was then only that the resemblance of what he saw 
to cotton first suggested the idea that here was something which 
might turn out useful as a substitute for that material. He at once 
made experiments, which satisfied him of the value of the dis- 
covery.” 

It yA earnestly to be hoped that the new material will fulfil all the 
expectations entertained of it. So far as Mr. Harben is interested, 
he has freely given his “ discovery” to the public; and he pro- 
poses that the idle cotton-spinners shall be at once sent to the sea- 
side to collect the material ; and that, for the future, its cultivation 
be promoted everywhere around our coasts andislands. Abundance 
of it already exists, it seems, in the Mediterranean, as well as on 
our own coasts; and if it come up to what is expected of it, the 
Government or the Crown might reap a fine revenue from it, as pro- 
prietor of all coast land covered by the tides. 

If its fibres be classable with woody fibres, however, as so many 
of the proposed substitutes for cotton are said to be, the result may 
not be so important as has been anticipated. “ A Medallist in 
Botany,” writing to the Post on substitutes for cotton, says :— 

“T have obtained samples of most of the fibres proposed, and I 
have submitted them to careful examination under the microscope. 
I find them all to be varieties of woody fibre, more or less split 
up and divided, varying in the length and thickness of the fibrille. 
The fibres of all the specimens I have seen are, nevertheless, 
uniform in the following particulars:—They are all solid and 
inelastic, or brittle, with joints and rough edges, showing 
where the bundles of fibrille have been torn apart. Having 
some practical acquaintance with cotton-spinning and weaving, 
I assert that the above qualities render woody fibre unfitted to. be 
used as a substitute for cotton without a considerable modification 
of our machinery. The fibres which have been exhibited may 
probably be useful as substitutes for linen, if they can be largely 
produced at a cheap rate ; but the woody fibre (from which all the 
proposed substitutes, I feel confident, are drawn) can never be @ 
perfect substitute for cotton, which consists of vegetable hairs, 
hollow, elastic, riband-shaped, and spiral, with smooth edges and 
surfaces. If we want a substitute for cotton we must not look for 
it in woody fibre.” 

This writer does not specially refer to sea-grass ; and probably 
it was not included in his microscopical investigations. Mr. Harben, 
however, as we have seen, has examined it with the microscope ; 
and heis so sanguine himself of its value, that he believes, from its 
strength, elasticity, and silky texture, it will be more likely to 
supersede than substitute the use of cotton. 

We have just heard that a deputation of gentlemen connected 
with Manchester and London firms have presented a memorandum 
to Mr. Harben, certifying that in their opinion the fibre within the 
outer sheath of the sea-grass is available for extensive use In ma~ 
nufactures; that its flexibility, its docile nature, its length, strength, 
and beauty, satisfy them that it is worthy of the most careful study 
of practical men. : 

Before concluding we may here — particulars as to @ few 
of the more prominent substitutes for cotton at present proposed 
besides sea-grass. ; ; , 

Mr. F. Fenton, of Mappleton, near Ashbourne, in Derbyshire, oe 
shown samples of a new fibre-cotton, patented by him, and ae 
from flax, hemp, jute, China grass, bark fibre, and tow. The = 
preparation, he says, is about one farthing a pound; and the 7 = 
which is said to equal Sea Island cotton, can be sold at from rt 0 
6d. a pound, leaving a profit. The price of cotton has been 6d. a 


pound. ; a 
Mr. David Chadwick, of Manchester, describes a discovery by 
foreigner of a new fibre, to be had in unlimited quantities 
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reasonable price, to be worked either alone or mixed with wool, flax, 
silk, cotton, or alpaca, and which takes all dye colours. 

The Nord rh ey of another discovery in a plant which abounds 
in Africa and America, and will thrive in Algeria; and a company 
is being formed at Paris, ona large scale, to manufacture cotton from 
this plant. . ; ; : 

As to all substitutes, however, practical men in Lancashire say 
that they must be converted into yarn twist and goods bleached, 
dyed, and washed before their real value can be pronounced upon.— 
Builder. 








SYMONS’ STEAM ENGINES. 


Tuts invention, as described by Mr. Symons, of No. 6, Cambridge- 
street, St. Pancras, refers to an alleged mode of increasing the sur- 
faceand motive power of pistons, internal top and bottom of cylinders, 
by means of corrugations, indeutations, or grooves, or in any other 








PLAN OF PISTON 


form or shape that will increase the superficial area without increas- 
ing the diameter of cylinders. We publish it as a curiosity, and as 
showing how great is the need, even yet, for a more thorough dis- 
semination of sound mechanical ideas. Mr. Merritt, of Rochester, has 
also secured a patent in the same line. 





Deep Sea Sovnping.—Water, it is known, is slightly compressible 
under high pressures, and Mr. Hearder, the well known electrician 
of Plymouth, has constructed an instrument, on this principle, for 
measuring great depths at sea. The instrument was exhibited 
at the last meeting of the Royal Cornwall Volytechnic Society. 

A New Warrior Tarcet.—Instructions have been received at 
Chatham Dockyard for another large target to be constructed at 
Shoeburyness, to replace that destroyed during the recent experi- 
ments before the Ordnance Select Committee. ‘The new target is to 
be constructed by the mechanics at Sheerness Dockyard, a number 
of whom have proceeded to Shoeburyness for that purpose. The 
new target is to be similar in all respects to the Warrior target just 
destroyed. 

Enaneers or O1p.—It is somewhat the fashion in the nineteenth 
century to laud the works of its own time as being without prece- 
dent except in the history of the ancient world; but as we scan the 
mottled pages of the book of abstracts we are struck with the mag- 
nitude of the engineering enterprises of the days to which it relates. 
There were mediwval coast works, sea defences, harbours and avons, 
locks, trenches and sewers, as well as illuminated missals and 
jewelled chalices. Henry VI. despatched a company of gentlemen, 
called a commission of sewers, into various parts of his realm to in- 
quire into the condition of the existing sea defences, and to super- 
intend their repair. Edward IV., Henry VII., and Henry VIII. also 
granted commissions of sewers. ‘The latter monarch declared that 
the sea walls, ditches, banks, gutters, calcies, bridges, and sewers by 
the sea coast and marshes had suffered inestimable damage, as much 
by the rage of the sea as by the making, erecting, and enlarging 
streams, mills, bridges, ponds, fish garths, mill dams, locks, hebbing 
Wears, hecks, flood gates; and they were then “ dimpt, lacerate, and 
broken.” Both Henry VIII. and Elizabeth passed Acts for the drain- 
age of Plumstead Marsh. Their Scottish kinsman and successor, 
James, appears to have been still more energetic. He passed an Act 
for winning from inundation the drowned grounds and marshes of 
Lessness and Fants, in Kent; another for draining the fens and low 
frounds in the Isle of Ely, containing about 6,000 acres, “com- 
pont about with banks called the Ring of Waldersley and Cold- 
iam ;” a third, to recover a great quantity of ground lately sur- 
rounded in Norfolk and Suffolk by the sea, “and to prevent the like 
for the future.” He also decreed that, for the means to maintain a 
college he intended to build at Chelsea, a trench should be made to 
Convey water from the river Lea to London: another trench was to 
bring water from “Cadwel and Anwel in a trunk or vault.’ 
Henry VIII. had previously enacted that no one was to pollute the 
Thames—an enactment which might have saved many lives if it had 
been enforced—and Elizabeth had further insured the well watering 
of London by making the river Lea navigable as far up as Ware. 

he 6,000 acres of land recovered in the Isle of Ely were increased 





by 95,000 additional acres in the time of Charles Il.—Once a Week. 


THE ENGINEER. 





JOHNSON’S STEAM ENGINES. 


FIG.t. 
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Tursr improvements, by W. B. Johnson, of Manchester, relate 
particularly to those engines commonly called horizontal, but are 


also applicable to those of other constructions, and consist, first, | 


in placing the air pump at an angle to the cylinder, and in working 
it by direct action from the piston rod or crosshead. 


Secondly, in a peculiar arrangement of air pump, foot and de- | 


livery valves. The air pump is of the plunger construction, and 
the plunger is caused to pass beyond the end of the barrel thereof. 
The foot valve is placed at one end, and, when open, its lid or 
moving part occupies a space which the plunger has left. ‘The 
delivery valve is at right angles to the foot valve, and is opposite 
a space which the plunger occupies when at one end of its stroke. 
In the plunger is placed a valve which opens for the escape of air. 
In constructing foot and delivery valves india-rubber is used in 
such a manner that it is confined laterally between metal surfaces. 
In the illustration the working cylinder is at a, resting upon a 
box-formed foundation, one portion of which, 6, constitutes the con- 
denser, and another portion thereof, c, the hot well, both of which 
portions of the engine are situate beneath the cylinder. ‘T'o an an- 
gular part of this foundation is bolted the air pump d, provided 
with a solid plunger e, to which the air pump rod / is jointed, its 
other end being provided with a jaw, which is connected to the 
p’ston rod mounting pin g. he foot valve is shown at /, and the 
uelivery valve at 7, the two being placed so that they are at right 
angles to each other. At 4 is the passage leading from the hot well, 


there being one of such passages on each side of the delivery valve | 


leading into a channel /, which communicates with the pipe m. 
The injection pipe is at n; ato is a man-hole, by means of which 
the foot and delivery valves may be adapted or adjusted 
should any derangement take place; and at p is another man- 
hole, affording access to the injection pipe and the foot valve. 
The air pump plunger, it will be perceived, extends beyond the end of 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


CONSTRUCTION OF ORDNANCE, 
Sir,—Knowing the difficulty there is in making a gun of large 
calibre to stand the shock of so large a discharge of powder neces- 
sary to throw a heavy shot, it occurred to me to make a gun witha 
number of chambers, on to which is attached a guide barrel. The 
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shot is made with a corresponding number of prongs to fit the 
chambers, each prong having a separate cartridge, which could be 
exploded either by the usual detonating tubes or by electricity. 
The advantage of this gun, I think, is that a very strong breech or 
chamber is obtained ; small charges of powder, which insure dis- 
charge, and there is hardly any limit to the size a gun can be made. 
The inclosed sketch is a gun to 1-in. scale, capable of throwing 
a shotof nearly halfa*m. This kind of gun would be well 4adap- 
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its barrel, and sufliciently to occupy a position which is assumed by 
| the foot valve when open, which position is denoted by the dotted 
lines. ‘The angle which the air pump rod includes as it is worked 
by the piston rod is shown by the red lines. 
| Another part of the invention is shown at Fig. 3, in which q is 
a portion of the air pump plunger, upon which is fixed a seat r 
fora valves. This valve is pressed to its seat by a spring ¢, the 
tension of which may be regulated by a screw w ; when the plunger 
advances towards the delivery valve any air that may be in the 
barrel will upon being compressed open the valve s, so as to escape, 
but upon a further advance of the plunger the delivery valve ¢ will 
| be opened so as to allow the water to be discharged, and the spring 
| ¢ will then be enabled to close the valves. A small quantity of 
water may, however, at times pass into the air pump barrel. ‘This 
valve s, if applied, should be placed at the upper side of the air 
pump plunger at the situation marked A, for instance, in Fig. 1. 
The next part of the invention is shown at Fig.4, which repre- 
sents a foot or a delivery valve in section. Within the valve 
wis formed a groove extending all round, so as to correspond 
with the seat z In the groove thus formed is placed 
india-rubber, as at y, so that its thickness is confined laterally by 
metal parts. 
| Another part of the invention is shown at Fig. 5, in which z re- 
presents a piston rod guide block of a steam engine moving in guide 
bars Land 2. The block z is formed with a rectangular aperture for 
the reception of the ends of the piston rod mounting pin 3, which is 
similarly shaped; should the guide block or bar become worn, it 
necessarily follows that the central line of action of the piston rod 
becomes disturbed. In order to remedy this it will merely be neces- 
sary to alter the filling pieces 4, 4, and the top guide bar 1, and this 
facility of adjustment is also available in the original fitting up of 
| the parts. 





| ted to forts, or as a mortar. If you could spare space in your valuable 
journal I should esteem it a favour. I have not taken out any patent, 

Kh. Wrazei., Manager to 

} Messrs. John Penn and Son, Greenwich. 

| Greenwich, 24th September, 1862. 

[ Mr. Wigzell’s plan, so we suppose, is quite inapplicable with rifled 
projectiles, and the one shown would hardly go straight. ‘I'he capacity 
of the powder chamber would be greatly diminished, the separate 
chambers could hardly be loaded exactly equally, and they would 
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oppose great difficulties in the way of “ swabbing.” It would be an 
| improvement, we think, to fill the chambers with powder, and to 
| leave off the directing stems on the projectile—Ep. E.] 





HIGH PRESSURE STEAM ENGINES, 


Sm,—Seeing in your last my steam engine mentioned under the 
head of “ Invalid’ Patents,” in consequence of the prior patent of 
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Mr. Adamson, ten years back, I beg to offer a few remarks on this 
subject. At the conclusion of the article you say “ It is especially 
the duty of a journal like our own to give the utmost publicity to 
every known case of infringement upon the just rights of original 
inventors.” As an inventor I have had reason to feel the propriety 
of this statement, and cordially acquiesce therein. The allusion 
does not, however, apply to my own case. Mr Adamson is known 
for his well-contrived patent flanged steam boiler, by which very 
high pressure steam may be employed without hazard, even if by 
neglect the water level should fall, and allow the plates to become 
heated. Mr. Adamson’s patent to which you allude claims the use 
of a heating chamber, placed between the high and low pressure 
cylinder of a compound engine, the heat employed being either that 
from the smoke box or flues, or from a separate source, and is the 
first patent that embraces this idea. My patent extends the prin- 
ciple to three cylinders, in addition to the application of steam 
superheaters. An arrangement was made between myself and 
Mr. Adamson, who has conceded to me the entire control of the 
patent right, and it is only by application to myself that others can 
use the invention under licence or otherwise. Having explained 
that there is no antagonism between Mr. Adamson’s patent rights 
and mine, which is substantially good, I take the liberty of adding 
a few remarks concerning the use of high pressure steam worked 
expansively, and why, in the case of compound engines, I consider 
the employment of intermediate heating chambers, for the passage of 
the steam between the cylinders so important, if not indispensable, 
for obtaining the full economic value of the expansion. 

In your pages frequent allusion has been made to the perfection of 
locomotive practice and the economy of the employment of high 
pressure steam and a quick speed of piston, giving a consumption 
of fuel of less than $1b. per horse-power per hour—a degree of 
economy so far exceeding the generality of marine engines that it 
has been proposed to substitute the locomotive form for steamboat 
propulsion ; for it is here that the very utmost degree of economy is 
needed; but let it be cousidered how far the locomotive arrange- 
ment will meet all the requirements of the case. Suppose 
the pistons to be worked with asteam pressure of 130 1b., cut off at 
two-thirds stroke by the lap of the slide. When the piston arrives 
at the end there is still an clastic body of compressed steam, which 
by its expansion could be made capable of giving out considerably 
more power than it has already exerted on the piston, and which is 
literally exploded against the atmosphere and wasted at every stroke. 
To this, practice will reply that the expansion of high pressure 
steam can only be carried to a limited extent with advantage, and 
that the practical result of expansion is found to be far below its 
theoretical value. This has been attributed to the condensation of 
the steam, and the formation of water in contact with the metallic 
surfaces of the cylinder, for which jacketting with superheated steam 
has been considered the best remedy—no doubt all-important in a 
large cylinder witha very slow moving m, but with the com- 
parative small cylinders and extreme velocity of piston adopted for 
locomotives of questionable utility, as the proportion of metal sur- 
face to the quantity of steam brought in contact with it is in t 
ease very smal. Dut still there isa certain loss during expansion 
which must be accounted for by the very operation of expansion itself 
—the dilation of an elastic uid from a small bulk to a larger one, by 
whicheffect the whole volumeof the steam becomes filled with aqueous 
particles. It is well known that whena highly compressed mixture of 
air and steam is alle wed to expand, the latter will be depositedas ice or 
snow. ‘l'’o compeusate for this inherent loss of temperature in an ex- 
panding body of steam, the plausible remedy suggests itself of convey- 
ing heat into it during expansion. In low pressures of one or two 
atmospheres primary superheating the steam before it enters the 
cylinder will compensate for the moderate degree of expansion and 
fall of temperature due to such pressures, and is, perhaps, all that is 
needed in this practice; but, as low pressures are not consistent 
with great economy, it remains to be considered how the same prin- 
ciple applies to steam of eight, ten, or more atmos s. Leaning 
towards popular prejudice up to the present time, in applicati 
of my patent, | have not ventured beyond pressures that are in 
daily use, But, supposing that steam can be generated at a pres- 
sure of twenty atmospheres with perfect safety (which no doubt it 
can be), to get the whole foree out of this steam by expanding it 
twenty times something must be done to supply the loss of tem- 
perature consequent upon this expansion, Let us see how far primary 
superheating will be successful. The temperature of steam at 
twenty atmospheres is 418 deg.—only 21 deg. in addition will cause 
tin to melt; a few degrees beyond this organic substances are 
charred, and Jubrication is impossible, and consequently me- 
tallic surfaces grind each other to powder, If steam of twenty 
atmospheres were to be sent into the first cylinder through a length 
of red hot steam pipe,even at this temperature, it would not contain 
a suflicient charge of heat to allow of a twenty-fold expansion and 
prevent the fo ition of moisture. In cases where steam above fifty 
pounds is worked expansively in a compound engine having two or 
more cylinders, but lit be obtained by superheat- 
ing the steam before entering t inder, for until expansion 
commences the st the temperature due to the 
pressure; but whi the steam is literally “exhausted” by the work 
done, and transferring its pressure onward to a larger piston, it is at 
this period that an additional dose of heat is requisite to maintain 
its full expansive value, and [find no practical difticulty in main- 
taining its volume without any condensation by means of interme- 
diate heating char rs, even if the eylinders are without any lag- 
ging. The intermediate chambers and passages should be of some 
capacity if the two cranks work at right angles, or equidistantly, in 
the case of three cylinders, There will be no loss aris f 
sudden jump from a higher pre » toa lower if the steam is cut 
off in the first cylinders so as ¢ down the frout pressure to 
that at the back of the piston at end of the strcke. 
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I have observed some facts tive to the expansion and subse- 
quent facility with which highh refied and perfectly dry steam 
may be condensed when brought in contact with moist conducting 
surfaces, Which | shall be happy to seud you in a future communica- 
tion. YU, Wexuan. 

1], Union-road, Clapham. 


INVALID PATENTS, 

Sirn,—t have read yeur article last week, entitled “ Invalid 
Patents,” and find you have misunderstood Delabarr’’s patent to 
which you refer in relation to my patent for consuming 

If you will examine Delabarre’s patent elosely you ‘vill find, in 
the first plaice, that he acknowledges ‘tional acti ofa 
jet of steam discharged inio a tube awing or forcing 
air through it, has long been known, 























His invention, in the second plage, is stated him to consist in 
replacing the single pipe, previously known, ive 
pipes. Even this shot new when | DI ut; for 
instance, the * petticoat” blast-pipe has k yed in 
American locomotives. De that as it me. 

In the third place, the practical applications of the “ petticoat” 





system claimed by him, are, first, ug water or liquids to carry 
along air; second, using fluids (steam or air) for atiracting and pro- 
pelling air in furnace ashpits and in ¢ neys. 

This, your readers will perceive, is ct, in purpose and action, 
from my process, in which air is projected by steam above the fuel 
to mix with and consume the smoke. D. KK. Chark, 


11, Adam-street, Adelphi, London, September 30th, 1862. 












{ Mr. Clark shows much hardihood in attempting to make out a 
ease upon such a quibble as his letter contains. His patent, dated 
November 3vth, 1857, contains eight claims, the first covering the 
ggeneral use of steam inducted air currents, while the others are for 
modified applications of the same principle. The first claim, upon 


which, as we read his specification, Mr. Clark’s patent must stand or 
fall, is as follows :—** The forcible induction of atmospheric air, into 
furnaces or into combustion chambers or other adjuncts or flues 
connected therewith, and the forcible distribution of the air therein 
by means of jets of steam for the combustion of fuel and the pre- 














vention of smoke.” Let Mr. Clark compare this claim with Dela- | would not be out of place to suggest the ad 


barre’s, as given by us last week, and then say what the patent of 
1857 is worth. Whether M. Delabarre’s patent was for but one or 
for two or more air pipes in connection with a single jet of steam is 
immaterial to Mr. Clark, so long as his own plans are completely 
anticipated by the patent of 1855. If Mr. Clark’s comments prove 
anything, it is at most, only that even M. Delabarre was not the 
first to use the steam jets in the manner so long claimed by Mr. 
Clark. This fact of course would be no more than an additional 
proof of the invalidity of Mr. Clark’s patent.—Ep. E 








Sin,—The very lucid exposé on the subject of invalid patents con- 
tained in the last issue of I'He ENxainern is doubtless well worthy 
of the careful perusal and consideration of all who desire to become 
interested in patent property, yet, at the same time, I fear some 
inferences will be drawn from it injurious to all inventors and pro- 
moters of industrial improvement, and also to the specification 
department of her Majesty’s Patent Office. ‘Thus it will doubtless 
be inferred from your statements that it is next to impossible to 
investigate the novelty of an alleged invention, and, consequently, 
the validity of any patent granted for it. Now, without doubt, the 
search into the novelty of a supposed invention is an affair of very 
great difliculty and labonr; still, on many subjects, it is not so great 
as would be supposed, seeing that the commissioners have published 
on certain subjects (aud others are in preparation, as, for instance, 
on steam engine improvements) abridgments of the specifications of 
all patents for such subjects, and these are contained in portable 
books, which can be bought at moderate prices, ranging from one 
shilling to about one pound, so that an inventor has only to get the 
book relating to the subject he is interested in, and peruse it care- 
fully, noting anything that by any reasonable chance may interiere 
with his ideas, and then advise with some competent person, and 
have these patents overlauled, in which mode of proceeding the 
great expense and delay attending a general search, effected in the 
usual manner by examining the ordinary voluminous indexes, 
which give titles only (often, as you most justly state, very obscure 
and misleading), will be avoided. These abridgments are, it is 
true, to be used with very great circumspection, because many of the 

i extremely vague and unsatisfactory ; but this only 
ssity of examining the particular specifications which 
are thus deficient in information. Again there are many subjects on 
which no book of abridgments is issued; but, with the exception of 
those now in preparation, these subjects are not of great magnitude. 
It is true that some of these books of abridgments were published 
several years ago, since which time a great number of patents have 
been added to the list, and doubtless we require the subjects brought 
up to the present time to be thoroughly useful, and why this is not 
done in the shape of yearly or two yearly supplements I am at a loss 
to divine; yet, as the matter now stands, these books do very much 
abridge the labour of a general search; and, by the aid of the 
indexes and abstracts of Tue Excineer, the matter may be carried 
on to the current date. I say let us have these abridgments kept up 
to within at least two years of the current date, and searching will 
be within every inventor's power. 

The tenor of your article on invalid patents seems to point to an 
idea, which, although of general currency, is, I conceive, most 
erroncous —it is, that a patent is, or should be, a sort of certificate of 
merit, and the patent right a reward due only to genius and talent. 
No doubt this theory is, to some extent, correct; but it is not the 
sole and most politic view of the question. Patent right, I take it, 
is defensible ou the grounds of public policy, because it is a direct 
inducement to men to give up the possession and property in a secret 
of value to the community, and also an inducement to practically 
develope and make known this secret (and this, in the present day, 
appears to me the most important point of all), that is, by com- 
mercially carrying out the invention, so that the public really gets 
the benelit resulting from the use amongst them of an industrial 
improvement, instead of its laying embalmed in the patent archives 
as the enunciation of a mere scientific ¢ sity. Hence I do aflirm 
that he who revives and puts into commercial activity an industrial 
improvement is entitled io a qualified property therein (though not, 
perhaps, of the same length, or with such absolute rights, as the 
real, true, and first inventor), just as men are, by Act of Parliament, 
entitled to enclose and take to themselves the property in common 
lands, with the view that the same shall be put to better use, and 
thus benefit the community much more than, as common lands, it 
did aforetime. ". W. Campin. 

London, 27th September, 1862. 

THE INVENTION OF THE PLANING MACHINE, 

Sim,—We were somewhat surprised to see in your paper of 26th 
inst. a let from Mr. Richard Roberts, claiming to be the inventor 
of the planing machine. We say, and are prepared with living 
proofs of it im our own establishment, that our grandfather, Mr. 
James Fox, made the first planing machine in the year 1814, which 
machine we had in frequent use till within the last three years. 

We have a second machine made two years later, which is now, 
and always has beep, in constant work. We have men in our em- 
ploy who assisted to build both machines, and who have never 
worked for any other firm, and are perfectly confident of these facts. 

We do not know who all the practical engineers are, spoken of by 
Mr. Roberts, but this we do know, that, during our lifetime, we have 
come in contact with a great many who were contemporary with our 
grandfather, which Mr. Roberts was not, Mr. Fox dying in 1835, 
aged seventy-iive years—and have always, without any exception, 
been congratulated by them as being the descendants of the true in- 
ventor of the planing machine, and we have every reason to know 
that at the time we ciaim forthe invention of the planing machine, 
those geutlemen were much better acquainted with our grandfather 
than Mr. Roberts could have given them the chance of being with 
him. Fox Broruens. 

53, Chester-road, Derby, Oct. 1, 1862. 
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WHEEL versus RAIL. 
Sm,—The article on locomotive engines in your impression of 
the 26th inst. contains notions that some locomotive engineers 
affect not to beli : is it possible for a locomotive engine, with 
loft. to Inft. centres, to require se much power to force it round 
? Surely it must be a fallac When will our loco- 
é ur constructing engineers come to terms ? 
The locomotive engineer keeps in- 
ad wheel-ba long carriages are 
rapidly L are made, as you very justly ob- 
serve, “to run in the ght unyielding groove of a rectilinear 
permanent way.” On the contrary, the constructing civil engineer 
pockets all eurve and grade scruples as explode 1 notions, and does 
hot hesitate to adopt a curvature of 10 chains to suit his 


iz away of wheel flanges, and the oceasional breaking of 








sharp curves 
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do hot enter into his estimates, or, perhaps, le looks 


a cram 





upon st incidents @ la Lord Dundreary, “as a thing which 
no fellow ean help.” In the good old times of 12in. cylinders, 


curves, and 


60 Ib. maximum pressure, 40 chain minimum 
short centred engines and carriages, the relationship betwixt 


wheel and rail was more nearly assimilated. You propose the 


| bogie, or its usurper the Bissell truck, as a mediator. L fear our 


engineers are too conservative to adopt any improved system of 
wheeling rolling stock, except it be introduced by a C., or M.1.M.E. 
Having had a little to do with Norris’ bogie engines, their behaviour 
upon wretched roads attracted my notice. I eventually attempted to 
reduce the bogie to one pair of wheels. I abandoned the centre pin, 
and took to the axle box, which I arranged so as to permit the wheels 
to pursue their own path of minimum friction upon the rail without 
interfering with the present rigid frame or guide plates. But why 
be at so much trouble when the initiated tell you they have attained 
perfection in these matters ? One trusts to the conical form of the 
wheel to carry his engine round curves (of any curvature of course) ; 
another to “ the springing of the horn plates.” To meet this view it 





option of steel instead of 
wrought plate. What notions to propagate ! {hy not admit that it is 
sheer steam force that enables them to literally grind round quick 
curves. Pray, sir, resume the subject. A few such common sense 
articles cannot but be appreciated by numbers of your readers. 
BSheflield, Ist October, 1862. Epwarp Eastwoop, 





STEAMBOATS, 

Sin,—I cannot understand your correspondent “N. Z.;” he asks 
a question of a very important character, very clearly and pointedly 
put: he asks for the best means to accomplish a specified end, viz, :— 
“Given 10U-horse indicated power, what is the best proportion of 
length, breadth, and draught of water for a screw steamer havine 
the greatest displacement at ten miles per hour?” ‘7 

Now, it is as plain as language can make it that the object sought 
here is capacity, displacement, or, in other words, carrying power, 
He defines the power 100 horses, the speed ten miles, and the object 
sought capacity, and he asks for the best form and proportions to 
accomplish that object. 

Well, in my answer to that question I took into consideration 
every element that in any way affected the subject before I ventured 
to take up your valuable space with a reply. In that reply I recom- 
mended a form and proportions that would give from three to four 
tons of displacement for each horse power. 

Now, sir, | submit that this was a legitimate answer to the ques 
tion put. It might be a good or it might be a bad answer, but 
certainly it could not be objected to as not being to the point; but 
in the face of this, “ N. Z.” asserts “that I have not answered the 
question, as is evidenced by experience,” “ that at least 40 beams in 
length may not be perfectiou.” ‘There is not a word of either 40 beams 
or yet perfection in the question; it was simply capacity, and I think 
my answer was clear enough on that point. Your correspondent 
then drags in “the celebrated rower Clasper and his boat” to settle 
the question, by showing “that even 40 beams in length may not 
be perfection.” Well, although it is rather irrelevant, as Clasper 
and his boat are here we may as well examine to see what bearing 
they have on the question at issue. “N. Z.” does not state the 
weight of Clasper nor his boat, but allowing him to weigh 140 lb., 
and allowing as much for his boat, that is 28v1b. displacement, 
which I think would be rather over than under the mark; and 
allowing him to exert 3th of a horse power, then 280 X 6 = 1,680 lb.; 
and as Clasper with his boat of 40 beams can barely reach a speed 
of ten tiles an hour, which I have just shown is equal to a displace- 
mieit of 1,680 lb. per horse power at ten miles, whilst my answer to 
his question gives upwards of 7,000 lb. per horse power at the same 
rote i, or more than four to one; so that, if we obtain no 
liizhev results than is shown in Clasper’s case, the engines would 
ouly be sufficient to propel themselves in a vessel of sufficient size 
to iloat them, without any capacity for cargo at all. So much for 
the celebrated Clasper comparison. 

J will not at this time occupy your space with any remarks on 
the proportions of length to breadth, whether six beams or nine beams 
wouid be nearest * perfection,” but will content myself with the gene- 
ral st itement that fine ends are of more importance than diminished 
midship section, and a fine run aft is of the utmost consequence to 
the elfective action of the screw. 

In conclusion 1 will only repeat that I cannot understand your 
correspondent “N, Z.” His first question was so clear, concise, and 
well defined, that I was very much surprised at the chaotic con- 
fusion apparent in his last letter, but trust that further reflection 
will have cleared up his ideas again. 

Aberdeen, September 27, 1862. 
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Jas. Macruerson, 





Sim,—-I observe a letter by “N. Z.” upon steamboats in last week's 
Excixeer. In the PS. there is an amount of truth founded 
upon a law of fluids which has been entirely overlooked by ship- 
builders, relative to the form of vessels. He says in the latter part 
of the Ps. that water is divided horizontally at the bow, and 
replaced by gravitation at the stern. For some years past 1 have 
watched the action of ships, and have come to the decision con- 
firming the remarks of your correspondent. I am persuaded that a 
vessel coustructed with a stern upon the same principle as the 
curves of a railway siding, misnamed a wave line, with the bottem 
runs upon the same principle, but coming from below, terminating 
at load water, would be the true form of a vessel both for sailing 
and carrying qualities; supposing the bilges were made square, 
allowing a certain rise of fluor to enable her to bear her weigit in 
dry harbours. 

Che idea of building iron vessels as at present is following the 
rules of wood ones, which owe their form more to the shape of the 
timber from which they are constructed than to their true form of 
passing through the water, I trust your correspondent will give 
us some further information on this subject. 1 see no sutlicient 
reason Why we should be content with the present form of iron 
vessels in an age which requires improvement. 





AN OBSERVER, 


MARINE GOVERNORS. 

Sm,—Much to my surprise I saw part of the discussion on my 
paper, published in your pages of 12th September, and in the suc- 
ceeding number your remarks on the same, as well as Mr. Nursey’s 
explanation. 








eat 


1 think, however, that, in justice to myself, and in 
order that your readers may not arrive ata wrong conclusion, you 
wili kindly permit me to reply, as shortly as possible, to some of the 
charges brought against me by Mr. Nursey in ‘Tue Exorveer of 12th 
September. 

‘T'v the tirst point, “ that my experience was confined to the hasty 
study of an imperfect model,” I siall only remark that after my ex- 
planation, which quite satisfied the members of the society, even the 
patentee himself acknowledged that my model was equally effective 
without the “so much talked of” stops as his with the stops. 

As further conditions for a perfect marine governor besides those 
stated by me, Mr. Nursey mentioned simplicity and cheapness. 1 
think this point can better be answered by an example. _ If, for 
instance, any one wishes a good and correct timekeeper, I do not 
believe that he will prefer a Dutch clock to a chronometer, although 
the first one is much simpler in construction and much cheaper. 

Mr. Nursey’s remarks about the governor No. 11 in the diagrams 
were already pointed out in my paper, consequently superfluous. 

In reference to the remarks on No. 12 governor, ] cannot agree 
with Mr. Nursey that practice proves the vanes unnecessary—ou the 
contrary; and his argument, “that if mot required on Muller's and 
K\uill’s or Meriton’s, that it must be unnecessary on Silver's, 1s a 
simple comparison, and no argument at all, for he must know that 
to produce differential velocity (the vital principle of these governors) 
the vanes are of great service. ? 

In reference to the main point why the vanes are necessarily 
required, Ll beg to say that 1 laid the whole of the mathematical 
demonstration before the suciety, at the discussion, and thereby 
proved that, as the zis viva increases as the square of the velocity of 
the tly wheel, and as the resistance of the vanes to the atmosphere 
also increases as the square of the velocity, they naturally balauce 
each other, aud thus the necessary counterbalance 15 established, 
unless which it is no governor; the correctness of which my 
practical experience with Silver's governor, Which has a right to 
use the vanes, has fully convinced me of. Sd at 

Yo Mr. Nursey’s remarks that Silver's fly wheel governor (No. 12 
in the diagrams) is expensive and liable to derangement from 
sudden strain, I can only state that it is at present the cheapest 12 
the market, aud that its liability to damage is without foundation, 
as not one single accident has happened trom that cause to the 189 
tly wheel governors applied on board ships. Next, Mr, Nurseys 
remarks on the action of No. 14 governor were incorrect, Cousé- 
quently his deductions the same, inasmuch as the instantaneous 
shutting of the valve is followed by a corresponding — > 
opening it, and not, as he stated, by retarding it, which to me wo 
certainly have been a discovery. 
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Lastly, in his description of Meriton’s governor, Mr. Nursey states 
“and the inertia of the wheel continuing. ” This to me is incompre- 
hensible, inasmuch as it must of necessity = the momentum of the 
wheel. Thus you will see, sir, it is Mr. Nursey who “ has fallen 
jnto an error respecting the opening of the valve,” and not me. 

Seeing that I have already trespassed too far upon your valuable 
space, I beg to return you my sincere thanks for all the space you 
have already allowed to my paper on Marine Governors, and hope 
you will kindly grant the same favour to this my last letter on this 
subject. Lewis OLRick, 

Member of Society of Engineers. 

Leadenhall-street, E.C., October 1, 1862. 
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RAILWAY BRAKES. 

Sir,—The suggestion offered in your number of the 12th Sept. to 
make the brake block catch the wheel in front of its motion, and 
below the centre, has in part been adopted by Mr. England, 
and may be observed on his locomotive now in the International 
Exhibition. There are difficulties which, I apprehend, will appear 


in the working, namely, the journals will suffer from the pressure 
el; 


of the brake block on but one side of rye wh besides. I do not think 
that any advantage will be gained by ngland’s adaptation, 
viz., hanging the brake block from he carriage framing. However 
strong the springs of the carriage may be, they must and will yield 
to the pressure caused by the wheel in motion on the brake block, 
and in effect diminish the power over the brake. That portion of my 
suggestion, and which ap pe “ars equally important, is that the fulerum 
or pin on Which the brake would move should have its bearing on 
the axle ¢ e box. Not only would the wheel be then virtually 
caught at the ides, but the rigidity of the mechanism on the 
wheel would give to the brakesman a positive and powerful aid, and 
enable him to throw on and off his brakes on any number of car- 
es with unerring certainty. It may be observed that Mr. Eng- 
s plan, however applicable to locomotives and brake vans, 
gether on passenger carriages, where the spring work 
of a light character, besides the fact that where the 
y way in connection with the carriage framing it will 
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affect the vibration, to the discomfiture of passengers in such car- 
ve me intruding the foregoing observations, but as 
is one of paramount importance, and one in which the 





lively interest, I could not possibly let the oppor- 

’ : investigating Mr. England's adaptation while the 

Exhibition is yet open. 
Camberwell, September 29, 1862. 





Wi11am Hoparys, C.F. 


¢ letters which have of late 


Sir,—I have read with much int 
tant subject of railway 


appeared in your 
brakes and communicating : 

I think it must be 
lisions that a large proportion of il 
fatal accident the other day at 
altogether prevented, or their violezce 
duction of a more efficient method of brakeing 
sytem now in vogue. 

How common 
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And | have on n 
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i the reports of railway col- 
lamentable occurrences (the 
ilarbro’, for instance) could be 
much lessened, by the intro- 
than the sloven tly 
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they run 


to see trains of ten or twelve 

ly two brakes, including the one on the 
iy occasions noticed on a line where 
; in addition to 
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three or fk “excursions ” a day during the season, 

a large ordinary - traffic, many trains in the course of an hour over- 
run the station, When the rails have been the least “ greasy.” The 
gradient through the station is ] in 100, and there are two 1 in 


80 upon the same road to overcome the momentum of ordinary 
heavy trains. Upon these gradients the company provide one brake 
van, placed generally about the middle of the train. The drivers are 
fined heavily for overruning, and are, of course, expected to keep 
time, the stations averaging ove and a-half miles apart! 

It certainly appears extraordinary, that after all our dearly bought 
experience in the details of railway machinery, the brakeing ap- 
paratus has undergone no permanent improvement. True, many 
plans for continuous brakeing have been proposed, and some few 
introduced for a short ae but, as was the case upon the South- 
Kastern Railway, the public have generally complained, and we have 
returned to the old system. H. W. 3 suggestion in your number 
of the 19th instant seems very feasible, and could doubtless be 
introduced at a small cost. That or any other system of continuous 
brakes should be so arranged that under « rdinary circumstances they 
should be applied toa portion of the train only—the ¢ guard and fire- 
man at the same time having it in their power to throw the whole 
system into gear in cases of emergency. I am sure the travelling 
public would rather suffer a dine rceable sensation for a few seconds 
than run smoothly on to destruction. 

A simple system of continuous brakes, together with the “ bogie 
truck” under our locomotives, will render the heavy gradient and 
sharp curve practice of modern engineers far safer than at present 

With respect to the signal cord communication between passengers 
and driver, it is doubtless most desirable, but 1 fear in many in- 
stances a bell rope hanging temptingly from the carriage roof would 
induce many a nervous lz dy io bring the train to a standstill when 
labouring under some fancied apprehension of danger. Why not by 
afew slight alterations to our carriages make it safe for the guard 
to walk along the train from e1 nd to end, and so that when an alarm 
was given he could at once discover the cause, and, if necessary, 
signal the driver to stop? On most foreign lines the guard can walk 
the whole length of the train. T.G.E 

London, 30th 5 September. 

















Firting Armour PLates.—Mr. Mattison, an artisan in the Devon- 
port Dockyard, has invented a mode of preparing iron plates for 
ships’ sides which it is expected will very much facilitate that 
difficult work. It has been thus described:—The first process, 
taking the mould for the curve of the plate, is effected by what is 
termed an “ Ordnance box,” that is, a wide piece of iron standing 
on its edge through which a number of movable bolts are placed. 
On the points of the bolts being fitted against the side of a ship 
they are presse d home into the hollows of the curve until the 
exact shape is obtained. They are then fastened by screws, and 
thus rendered immovable. In connection with taking the mould is 
another instrument for obtaining the levels and curve d ed of the 
ship’s side. It is made of s slight polished iron, excee dingly flexible, 
so that it readily conforms itself to the curve when by movable 
piee es of iron crossways and lengthways the levels are taken. The 
instrument on being noved returns immediately to its original 
flattened shape, the edges only retaining the peculiar form given to 
it by the ship's side. This instrument is for the levels only, the 
eurve of the ship’s side Leing obtained by the other. The mould 
being thus taken, is transferre id to the machine that actually makes 
the curve, which consists of a kind of iron box filled with what are 
termed “ peppots,” that is, a number of pieces of iron about lin. 
square wh lvin. long. These, by screws in the bottom, can also be 
lowered or raised, and the mould bei sing placed on the top of these 
movable pieces of iron, the exact shape of the curve is secured, and 
the “ peppots” are screwed into their proper position. Another 
frame work, conté uining similar ! ieces of iron in a converse position, 
is suspended over the one alre ady described. When the plate to be 
curved a to be laid on, my lower framework is drawn out on a 
kind of rail; the plate, after being heated, is laid on the top of the 

“ peppots,” and drawn into its former position, when, by means of 
a lever, the up per “ peppots ” are brought down with suc h power as 
to secure the required shape. The m nodel is 20in. wide, 3Vin. long, 
and 42in. high. he plan is said to possess great advantages over 
the one — in use for taking the curves by means of wooden 
moulds, which are usus ully S}ft. wide and 4ift. thick, and about 15ft. 
long. These moulds are cumbersome and costly. Mr. Mattison’s 
plan has been submitted to Rear-Admiral Sir Thomas Pasley, 
superintendent, and other officers of the Devonport and Key ham 
yards, who are understood to have expressed their approval of the 
Avention. The model is to be sent to Woolwich to be tested. 




















THE COST OF SUPERINTENDENCE BY THE 
ROYAL ENGINEERS. 

Apvocates for the employment of the Royal Engineers in the 
superintendence of works have not even the miserable satisfaction 
of pointing to any enonomy in the cost of superintendence, and a 
miserable satisfaction it would be, as the only one thing to be said 
in favour of the system, but written of over and over again by in- 
competence and extravagance. On the contrary, the best friends of 
the system are forced to admit, putting aside all other considerations, 
that the cost of superintendence is exorbitant. 

It must be remembered that, as a rule, the works designed by the 
Royal Engineers are not remarkable for any great amount of 
design ; possib ly they may have given their authors a good deal of 
trouble in that respect, but the work at the final result, and the 
building, if not v plain, is generally very ugly. Besides the 
absence of decorative feature, requiring many detail drawings, the 
structures which fall chiefly to the lot of the Royal Engineer, as 
barracks, hospitals, forts, &e., are of that class of ‘buildings which 
are known to cost the architect less trouble and time, and are much 
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better paid for by a commission of say 4 per cent. than more 
decorated works, say achurch for instance, at 8 or 10 per cent. 
Indeed, we have little doubt that established architects would 


underté ike to superintend the works now in tie charge of the Royal 
Engineers at 4 per cent. on the outlay. We are open to correc- 
tion if wrong on the point, but we look to the character of the work 
and its amount, £2,183,820 in three years, as shown by the following 





table :— 
| 1858-9. 1859-60 1860-61. 

Part 1. New works and improve-| 

ments amounting to £1,000 each| | 

and upwards ee ee £422,393 | 523,750 3,000 
Part 2. New works and inprove-| | 

ments, amounting to less a | 

£1,000 9 $1,528 





Part 3. Ordinary and current rep: airs 





L67y,091 797 707,607 


ti 
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Now, what do the Royal Engineers charge to the country for 
doing this work, which might be done better by architects for 4 
per cent. on the outlay ? 

Colonel Greene gives a return, according to which an expenditure 
—_ er rate 11 for 1860-61, amounting to £380,549, has been effected 

a cost for superintendence of £18,818, equal to 5 per cent. barely , 
while another statement, showing the cost from and for the super- 
intendence of works in the manufacturing districts of Woolwich, 
Waltham, Enfield, Purfleet, and Shoeburyness, for four years ending 
1860-61, it appears that the cost varied from 2*1 to il “9 per cent., the 
total expe or monty for the four years being £401,858, and the cost of 
superintendence £15,435, giving an average percentage of 3°84. 
But, opposed to these figures, we have one witness stating to the 
committee that if his estimates went down to £20,000 a year, he 
should put the cost of superintendence at “ somewhere between 5 and 
8 per cent.,” and that at one station where there is very little doing, 
the percentage has gone up to 7 per cent., and that it might 
amount to 9 or 10 per cent. These detached facts do not, how- 
ever, represent accurately the real cost of superintendence by the 
Royal Engineers, for it is admitted by the assistant Inspector-Gene- 
ral of Fortifications thatin some districts the proportion between the 
expenditure for the staff and the e xpenditure on the works is very 
large; for instance, the Birmingham district is a purely barrack 
district, and there the e xpense of the staff bears the p roportion of 88 
per cent. to the money to be expended during the year. There is 
one lieutenant-colonel, three clerks of works, four clerks, who have 
to re after the expenditure of £1,644, during the year. It seems 
recly necessary to instance more than one case of such out 
waste, but in the Newcasile district, which contains defensive works 
for the commercial harbour, the amount is £1,328, and the barrack 
and civil-building estimates amount to £883; the staff consists of a 
colonel, a clerk of the works, anda clerk, and it costs 45 per cent. 

It cannot be but that this costly item of superintendence is worthy 
of most serious consideration, in the face of the assertion that the 
work could be better done, and not only at less cost, but also for a 
less percentage on the outlay for superintendence ; for although 88 
and 54 per cent. may not represent the average cost of superin- 
. mdence on all works—in fact does not—the : age being about 
15} per cent., as we shall prese ntly show, yet as it exceeds by three 
or four times the amount for which, as we have before said, the 
work could be better done, we are at least justified in demanding 
some explanation of the reasons for which it is thought desirable to 
saddle the country with such an outlay. he cost of the civil staff 
alone, according to Mr. Roberts, amounts to £70,996, for an expendi- 
ture of £462,724, or 15 per cent. for superintendence, whereas, 
assuming architects to require 5 per cent., the charges of superin- 
tendence would not much exceed £25,000, giving a positive saving in 
superintendence only, to the country, of ne arly 448,000 per annum, to 
say nothing of the economy that would be effected in the work. These 
facts appear to be of so much moment, that we do not hesitate to 
place the following statement on record; it shows the of 
executing all the ordinary barrack works at home, authorised for the 
year:— 
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z 
Part 1. Works amounting to £1,000 each and upwards ., 203,14 
Part 2, Works amounting to less than £1,00) a es 75 
Part 3. Ordinary Repairs ss of 0 «6 o8 oc os co BOR 
Special .. .. . co cc ce ec co ce ce eo 186,000 
Tota 1 ° oe a 609,974 
From this amount there may be deducted as fol! ows, viz. :— 
For land at Gravesend... . ae ae ae ae ee 
»» Soldiers’ Institute, Chatham so ee oe 2,01 0 
, Contribution ef St. Bartholomew’ 's 3 Hospital m ass: ae 2,350 
hae * Land at — eo se cf of ce oo co co co 9,000 
a oa es 08 os ef of of of of 12,000 
oe no Woolwich Mloupltal.. «s «c co cc of co MggO 
44,350 





Leaving a total of works and buildings of . £561,724 
From this amount there should be deducted further the 

following sums, Which are for services not undertaken by 

the ordinary staff, but for the superinte ndence ot which 

temperary assistance will be giegeoeg : 








New Barrack at Chelsea... .. .. © 08 cc ccf es co 5e,0ue 
New College at Sandhurst .. ee. aire. abe a ee 
Increasing Koyal Military C ollege ee aoa 
New Woolwich Hospital a we 8t os 66 os ee. so See 


—— 102,000 
Leaving 2 balance of works to be undertaken by the ordi- 
nary ‘st ff 
To superinte nd this work the € civil staff employed 
works at home is as follows, viz. 


£162,724 
upon barrack 


£ £ £ 
22 clerks of works of the first-class, at .. .. .. 285 .. 6,270 
” ” second-ciass, at co oo WO oe 5,000 
40 = eo third-class, at .. .. .. M5 .. 5,800 
2 temporary clerks of Oe «wt Uo we SS 
'8 clerks of the first-class, at as ea ee ow eee 
~ second-class, at. aw ww See Se 
27 eat third-class, at .. .. «oc ec co 330 oe 3,210 


Total cost of civil staff oe 38,096 
Present cost of military ee of barrack works, approxi: 


mately ° 33,900 
Proportion of the expense 3 ‘of ‘the “Surveyor ’s office at Pall” Mall, 

chargeable to the ordinary works ee ee oe 1,000 
Commissions of private surveyors for taking out quantiti iS oe o 4,000 


£70,996 

It will be seen from the above figures that this £70,996 does not 
include the cost of superintending the works at Chilsea and other 
places, nor does it include barrack works abroad, which would 
probably make it up to the good round sum of £100,000 for superin- 
tendence. Mr. Roberts proposes a system by which £25,000 of the 











£70,000 now expended may be saved. To us this seems to be only 
meeting the case half way; we have shown how we may save at 
least £48,000 per annum, and! see no reason why we should be 
content with less. 

The whole case of the Royal Engineer Department has once more 
been brought prominently under our notice by the proceedings of 
the commission, than the result of whose deliberations nothing 
could be more unsatisfactory, and, at the same time, point more 
strongly to the absolute necessity of consideration as to what steps 
should be taken to put a stop to the incompetence, blundering, and 
excessive cost which, with some few exceptions, characterise every 
step taken by the department, and does not convince us that the 
system has the advantages claimed for it by Sir John Burgoyne 
“of kee ping the officers of engineers employed, and turning them 
to prositable account, When they must be maintained for the good of 
the service, for a time of war, as a component part of the army, also 
for colonial services, and employing them upon barrack duties gives 
them a great deal of knowledge of their profession,” and that, as a 
matter of policy, “ it is most desirable” that they should be so em- 
ployed, “ and that, financially, the result is very satisfactory.” 
Building News. 











W. BRIDGES ADAMS’ IMPROVED SPRINGS. 
Tux use of springs is to moderate the force of shocks. In orde® 


to do this effectually the springs must be sensitive, i ¢, of rapid 
action. They must be capable of not merely yielding, but of 
yielding through a sufficient space in proportion to the foree of the 
jolt or the inequality of the obstacles, and they should yield in every 
direction from which concussion or jolting can approach. They 
should, moreover, be capable of increasing their power, in order to 
carry increasing loads, 

In springs used for private carriages on ordinary roads great care 

taken to preserve elastic action, and to proportion the strength to 
the load, so far as regards passengers. ven in omnibuses, which 
carry varying loads, case is, to a certain extent, preserved for one 
passenger, though the same springs will carry thirty, with suflicient 
elastic action remaining. In wagons and carts the springs com- 
monly only act as springs under a heavy load, and when empty the 
springs are useless. 

On railways springs are of three classes. TVirst, bear springs, 
intended to alleviate shocks between wheel and rail. Secondly, 
buffer sprit igs, intended ay alieviate shocks length-long between 
parts of the train. Thirdly, traction eprings, | tu alleviate shocks 

































in travelling, and prevent the breaking of the connections, In 
ordinary first-class carriages the load of the vehicles on te » heavy 
springs is about 70 ewt., and the full load of passeng only 
about 22 ewt.; therefore, with Jong and heavy springs, there is 
little difficulty in making the spr as easy for one passenger as 
for eighteen. In second-class carriages the Toad of ae ve ee 
the springs is about 40 ewt., i that of the full load « sengers 
is 60 ewt. In the third-class, the soepeution of a a ers, or 
varying load, is greater. In a wagon the weight of the body on 
the springs may be from 20 to 30 ewt., while the load varies from 
nilto 140 and 200 ewt. An empty wagon is, therefore, practically 


a vehicle withont springs, and the wheels strike a succession of 





blows on the rails, until the load becomes suflicient to bend the 
springs 

The structure of the springs is a series of plates, lamina, 
bound together at the centre, the top plate being the longest, and 
the others gradually shortening towards the centre, so that the 


longest plates have the greatest movement. ‘This structure prevents 
sensitive, or free movement, which is impeded by the friction 
between the plates, much increased by rust, so that there is no 
gradually casy movement, but a succession of jumps. The result of 
this is a waste of the steel, or elastic medium, and in very short 
springs only from one-third to one-half comes into use, the rest 
being inert matter, of no use save as a means of attachment for the 


or 


working portion. 

In the improved abutment bearing springs of Mr. Adams, as 
shown in the illustrations, two objects are attained—tirst, the whole 
of the metal is applied to elastic use; and secondly, the clastic ity is 
developed usefully, cither with an empty or with a heavily loaded 
vehicle, and there is no friction between the spring plates. 'l’hus, 
supposing the amount of movement to be the same as with laminated 
springs of the ordinary kind, a smaller quantity of steel will suffice, 
or with the same quantity of steel a much greater scope of move- 
ment will be attained with free elastic action. These springs may 
be applied either to existing vehicles to new constructions. 
Fig. 4 shows a simple form for a wagon; LB, the axle box; a, is 
a-saddle over the axle box; 6, 6, the spring 3; Cy a wood block 
attached to the sole bar to limit the extreme action of the springs. 
Fig. 4 a shows a laminated sprfhg for a similar application ; and in- 
stead of a long bar above, two castings may be bolied to the sole bar 
as upward abutments, with recesses for the spring ends. The springs 
bd are each formed of thin plates, or may be move or less formed in 
parallel curves. ‘Thus the load rests on the spring ends vertically at 
the axle box, and horizontally at the sule bar. As the load increases 
the curvature of the springs increases, but at a certain point they 
begin to press against the sole bar, and so shorten their length and 
acquire more resistance, They also begin to press agaiust the sides 
of the axle box, and ultimately the bac ks of the springs bear against 
the curved block C, which is the limit of their movement. The 
spring plates are about 3ft. 3in. long, and jin. thick, and 4in. parallel 
width for an ordinary wagon, but they may be made taper in width 
or thickness, if preferred. The abutments are shown of cast iron, 
but, if pre ferr d, the upper abutments may be an iron or steel bar 
turned into hooks at the ends, and bolted at the middle to the sole 
bar, and the lower abutments may be a saddle of iron or steel bar 
bent over the axle box, with the ends turned up below for the spring 
ends to rest in. It will be seen that these springs bend through 
their whole length, and not merely at their extremities, as do ordi- 
and that their action neither requires scroll irons, nor 
surveying shackles, nor sliding shoes, the length along the direction 
of the sole bar remaining always the same. For this reason, this 
kind of spring is well adapted for buffer springs, as it admits a 
straight thrust of the buffer rods without any slides or noise. The 
axle box can have Jateral springs applied to bear against the axle 
guards, and facilitates sliding. ‘The springs are cranked, top and 
bottom, to slip the axle box, and curved against the guards, as shown 
in Fig. 5. 

The other diagrams show different mcdes of applying these 
springs to engines and ¢ varriages. 


or 




















nary spring 


Fig. 9 shows a suspension spring of plates laminated one within 

the othe 4, and terminating in hooks. 
WHEEL SPRINGS. 

The points of contact between the wheel tyres and the rails or 
road are the sources of all concussions. It is obvicus that when 
the wheel is at rest there can be no blow, and therefore all con- 
cussion is primarily due to the movement. If the movement of the 


wheel were true rolling, so that the contact of the wheel and tyre 
would be no jolt; but there is so much 
owing to irregular surfaces, both of 


were never broken, there 
lateral and other movement, 


wheel and rail, and as a result so much axle spring and recoil, that 
blows ensue of more or less violence, according wo the spt ed, Lhe 


tyres, whe Js, axles, axleboxes, and a considerable portion of the 
springs, are rigid material, and act as heavy hammers with very 
rapi id blows, de stroying and laminating both tyres and rails. 'T’ he 
bearing of the wheel tyre is sometimes on the inside, and sometimes 
on the outside, and sometimes on the middle of the rails, and much 
lateral friction and wear ensues. If the tyre of the wheel were elastic, 
80 as to yield to the inequalities of the rail, there would be no rigid 
motion. If the tyre were plastic this would be a disadvantage. We 
may illustrate it by the difference in rolling between a tightly blown 
and partially blown bladder, or an india-rubber ball and one of cast 
iron: the one yiclds slightly to obstacles by change of form, and 
passes on its course without wind ; the other maintains its form, but 
loses part of its substance by friction, and is retarded by the ob- 
stacles it crushes. 

Mr. Adams remedies many of these defects by applying springs 
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between the tyre and the wheel, in the form of double hoops break- 
ing joint and connected with each other, the hoops within a hollow 
in the inside of the tyre, resting at the edges, and the periphery of 
the wheel is turned to a curve across the handle, so that it stands 
over the hollow. The diagram, Fig. 13, shows this on section; a@ is 
the tyre, with a front and back rib. The two hoop springs, d, d, 


with rubber between, overlie the hollow, forming a curve corre- | 


sponding to the tread of the wheel, which is forced in from the 
back by a slight pressure, entering easily, and tightening as it 
advances on the elastic springs. When in place against the front 
rib, a flat back ring, /; witha piece cut out of it, is sprung in 
elastically into the groove formed by the back rib and the hoop 
springs, and thus secures the wheel. 

A practice has obtained of late years of securing the tyres on the 
wheel by means of lips and dovetails, intended to keep the tyres from 
flying off in case of its bursting. No lip is sbown in diagram, 
Fig. 15, but it is easily applied by lipping the front of the wheel, as 


Fig. 13, and rebating the rib on the tyre. It is merely a question of | 


expense. But why do tyres burst? 
hot, and the pike of the metal is on strain, which strain may be ex- 
agyerated by frost, and so the blow bursts it. Dut with the tyre 
applied on springs there can be no mischievous tension and no 


Because they are shrunk on | 


possibility of bursting by blows, and, moreover, these spring tyres | 


can be applied and taken off and replaced by common labour, with- 
out needing either smith or machine or mechanical fitter. 

The hoop of india-rubber placed between the two spring hoops 
of steel which takes away all ringing sound, and very materially 
improves the comfort of a first-class carriage. 

The small amount of tension permits the wheel to sl'de round on 
the springs when passing along moist lines of railway, thus com- 
pensating for the different lengths of the pathway on tke two rails, 
and preventing the mischievous and dangerous turn of the axles. 

Fig. 14 shows a mode of applying a spring tyre of steel to the 
outside of a wheel tyre, turning a lip over the inch edge to retain it. 

Many improvers are now at work devising means for running 
locomotives and trains on ordinary highways. The chief difficulty 
has been in the driving wheels. ‘To prevent the wheels from sink- 
ing into the road the tyre is made very wide, from eight to eighteen 
inches in breadth. On the common road the weight bears fre- 
quently on a point at one edge, straining axle and wheel, and 
slipping upon hard stones. ‘To prevent slipping Bray's system 
applies projecting tull-like cogs passing through the tyre, and Avery 





applies tull in another mode, Either system is apt to damage the road, | 
| rather proud of his asphalte, which, although partially used in 


and sometimes the wheel tackle. Boydell’s system of laying flat rails 
under the wheels in short lengths is more effective upon soft than 
on hard roads by serving a large tramway. 

Mr. Adams’ plan provides a pit between the tyre and_ road, 
over an extended surface by elastic action, as shown at Fig. 16 
and I6a. The wheel d is of any derived construction or material, 
cast iron or steel being as good as any. The outer or turning 
tyre © is a circle of steel rolled out without a weld, with an 
internal hollow. Over this hollow are placed segments of 
tempered steel, a, forming a hoop. On these segments is laid a 


} 


hoop of India-rubber, 4, and on that another hoop of steel seg- | 


ments, eé. 
are screwed into the tyre, at intervals o 
it in position. 


two to three feet, to keep 


The wheel d being slid in — the springs, sheds, e, e, | 


As the periphery of the wheel is rounded, the | 


tyre can tilt to either side to suit the road, and can also flutter | 
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slightly, and partly slip round, when working on a curved line, and 
there will be no jolt, as with unjust tyres. The replacing of the 
tyre will be very easy. 

“ As the motion of the pistons is communicated through a series of 
toothed wheels to the driving wheels, and the toothed wheels move 
at considerable speed, there is considerable liability to breakage. In 
animal bodies movement of the bony framework is induced by the 
action of muscle and tendon elastically. In the locomotive steam | 
does something as a spring, but it does not supply elasticity 
between the joints of the framework. 

To meet this difficulty in toothed wheels, Mr. Adams has a new 
arrangement. The teeth are applied on a separate tyre, which moves 
partly round on the wheel which is fixed to the shaft. The tyre and 
wheel are connected together by slotted tubular springs in openings 
formed half on the tyre and half on the wheel. As the pressure is | 
applied the force is transmitted through the springs which yield to | 
every irregularity, and thus there is neither noise nor blow, and a 
rougher class of workmanship will suffice. These teothed wheels | 
are analogous in their effect to muscular action. Fig. 2 shows this 
arrangement in front view, and Fig. 21 in section. 

Figs. 17 and 17a, 18 and 18a, show some improved modes of ap- 
plying spring steel keys to keep rails on chains. 

Fig. 19 shows a mode of applying springs between the armour 
plates of a vessel } and the shell ce. 

Fig. 21 shows a mode of applying springs to sustain light shaft- 
ing, such as cotton spindles, elastically permitting increased speed 


without vibration, and lessening the wear and waste of oil. 














Aspuatte Pavements in Parts.—One recognises a city with which 
one has been familiar not only by its appearance, but also by its 
sounds, and even its smells. In this last respect Paris is very dis- 
tinguishable; any one accustomed to it, and possessed of an average 
nose, would scent it out before he got to the fortifications, although 
brought hither blindfold. The preponderating ingredients of the 
composite fragrance have been, ever since one has known the 
Babylon by the Seine, roasting coffee and bad tobacco, combined 
with a peculiar ammoniacal perfume. To these elements of an 
odour not quite so gratifying to the olfactories as some that are to be 
met with in Piver’s shop, has been added for several years past, 
and especially about this season, that of boiling asphalte, which at 
times is so powerful as to overpower all the others. The Parisian is 





various European cities, has nowhere been adopted to the 
extent it is in Paris; he thinks of it as a kind of charac- 
teristic of his cherished and brilliant capital, with one of 


whose finest features—the boulevards—it is indissolubly associated. 
“ After all, nowhere is one so well as on the asphalte of the 
boulevards!” he says to himself as he resumes his customary 
stroll, and steps into his habitual café after his summer trip to the 
baths or his autumn chasse, or perhaps after a visit to the monster 
Exhibition in the misty island across the Channel. Well, asphalte 
may be a very fine thing, and, doubtless, it has its advantages, but 
it is also liable to drawbacks, and one of these is the necessity there 
seems to be for its frequent renewal and repair, and the particularly 





nasty and unpleasant nature of those processes. It wears out, of 
course, as everything else does, but, unfortunately, it seems to wear | 
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out much faster than any other thing that is usually applied to the 
same purpose of protecting and strengthening the pedestrian high- 
way. This clothing of the boulevards and principal streets is 
deplorably prone to getting into holes, or, at least, so thread- 
bare that the commonest regard to decency makes a new coat in- 
dispensable. Then does one behold come forth from some den 
where he habitually lies perdu the asphalte tailor, bringing with him, 
upon wheels, his stock of materials, in a great iron barrel, rusty and 
tire-stained, with stove below for heating, and doors and holes out of 
which to ladle the liquid pavement, and drawn by a horse which is 
not exactly to be called fiery, but which, in the majority of cases, 
has assuredly been very much fired. And the asphalters begin their 
patchwork, raising, with pick and spade, the old tattered garment of 
the highway, and spreading a new one carefully and smooth, with 
the help of many shovels full of a black, smoking porridge, which 
looks like a diabolical species of caviar, prepared hot for Satan's 
own supping. People fly, as well they may, from the boiling, 
reeking mess, as, in the hands of the grimy paviour, it is borne 
rapidly across, steaming, stinking, and dripping from the iron 
cart and the ‘Tartarian steed to the flayed and tortured foot- 
path. But fly they cannot from the dense and suffocating clouds of 
smoke which ascend from the nauseous compost, and fill the street 
and enter the open doors and windows of shops and houses. The 
Parisians have lately been undergeing a great deal of this asphalta- 
tion. ‘The boulevards, as usual, needed mending, and moreover 
some of the principal and most fashionable ones, that of the Italiens 
in particular, have had nearly the whole path on the north side 
taken up, and very deep excavations made for improvement of 
sewerage. The circulation has been in great measure stopped on 
that side, and the carriage way narrowed one-third or more by the 
earth thrown up and the timber deposited on it. Of course the 
asphalte was the first thing to go, and naturally it has had to be 
replaced, so that the residents have been living in an asphaltean 
vapour bath. Besides this, excavations are being made in various 
transversal streets, apparently with a similar object, and now they 
are cutting strips out of the footpath of the Rue de la Paix. 

Messrs. Bryer, Peacock Anp Co.’s Locomotive IN THE Exul- 
BITION.—Amongst other objects of special admiration which have 
come under our notice is one to which we think attention may 
be drawn. A locomotive engine is, perhaps, hardly what one would 
examine from an wsthetic point of view; but there is a huge one, 
standing just on the threshold of one of the eighteenpenny 
refreshment-rooms, which is so graceful in its outlines as to arrest 
the attention even of people hurrying to their dinners. A reference 
to the catalogue would give the visitor little assistance in finding 
out this magnificent specimen of iron architecture ; but there is on 
its side the name “D. Luiz,” in letters of brass, indicating that it 
has been made for some Spanish railway of which the said “D. 
Luiz” is managing director. The beauty of form of this engine, Its 
flowing lines, and harmonious proportions, in which strength and 
beauty are so completely reccnciled, arrest the attention even of the 
most careless observer; but the engineering draughtsmen, both 
English and foreign, are never tired of expatiating on its manifold 
excellences. The wheels alone are models of ironwork; but the 
whole machine indicates in a most gratifying manner how naturally 
and rapidly the taste for the beautiful is rising out of the aptitude 
for the useful amongst that great race, the bold blacksmiths of 


f 
England.—ZJilustrated News. 
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TO CORRESPONDENTS. 


*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

R. C.—Jn our May numbers, all of which are now out of print. 

F. W. C.—We cannot review or revive the controversy at this late period. 

T. C. (Alexandria).— Ve do not know. Write to Mr. J. W. Hackworth, at 
Darlington. 

Justice.—We cannot advise you unless to expose the transaction and risk the 
CONSEQUENCES, 

E. P. M.— We do not know how you could enter the Spanish Navy without 
making a personal application to the Spanish Government. 

HicH PRESSURE.—With the exhaust steam used as blast in the chimney 
15 cubic feet of water are often evaporated per square foot of locomotive Jire 
grate. 

D. 8. F.—/f clay retorts are wanted, Messrs. Clift, of Wortley, Leeds, or 
Messrs. Cowan, of Newcastle, are among the best makers. Any Sounder can 
furnish iron retorts. 

T, A. S. —We do not see that your water mill woull work at all. The action 
and reaction of the water would be equal. Your mode of ventilating hay 
stacks looks reasonable, Judging from the power required to sink screw 
piles in deep sand, it would require a good deal of force in working your 
apparatus. We don’t think piston propellers are practicable, 





“ SPIEGELEISEN,” OR LOOKING GLASS IRON ORE. 
(To the Editor of The Engineer.) 

Sin,—In one of the last numbers of your valuable paper I find an article 
about Mr. Krupp’s cast steel works, near Essen, and it is stated by the 
writer of that article that Mr. Krupp consumes the whole of the 
“ spiegeleisen,” known as “‘ miisener stahleisen.” I beg to say that this is 
not at all the case, as any of the English steel manufacturers may have any 
quantity up to 200 tons a month by applying to Mr. Edward Haach, Dort- 
mund, Rhenish Prussia. The ‘ spiegeleisen” which this gentleman offers 
is warranted to be the very same which Mr. Krupp uses for his celebrated 
cast steel. As the statement made in your paper, to which I refer 
above, may stop steel manufacturers in your country from trying the 
*misener” iron, I trust to your well-known courtesy for the insertion 
of this letter. Any inquiries addressed to Mr. Haach or myself about 
prices, &c., will be promptly attended to. E. Biass. 

Barup, near Dortmund, Rhenish Prussia, 

25th September, 1862. 
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Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the varwus railiray stations; or it can, if preferred, be supplied 
direct from the office on the following terms :— 

Half-yearly (including double number), 15s, 9d. 
Yearly (including tivo double numbers), £1 1s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivercd before eight 
o'clock on Thursday evening in each week. The charge for four lines and 
under is haly-a-crown ; each line afterwards, sirpence. The line averages 
nine words ; blocks ave charged the same rate for the space they jill. All 
single advertisements from the country must be accompanied by stamps in 
payment. 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; ell other letters 
and communications to be addressed to the Editor of TUR ENGINEER, 163, 
Strand, London, W.C, 
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SHELLS t. ARMOUR PLATES. 


WILL there ever be a final decision in the case of 
guns v. armour? We can keep on making more power- 
ful guns and thicker plates, but is it not inevitable 
that the gun must eventually earry the day? We think 
so, and we may refer to former numbers of this 
journal to show that we have long thought so. We 
might perhaps make plates (either by casting, or by 
forging, or by welding several layers together) until any 
required thickness, say 10ft., had been reached. But 
although we might be unable tv muke a gun which should 
penetrate such armour, we should be equally unable to 
build ships to carry it. In order, even, to build a ship 
which, only partially plated with 44in. iron, shall do her 
14 knots at the measured mile and 12 knots at sea, we are 
compelled to adopt the weight, displacement, and cost of 
the Warrior, that is to say a vessel weighing 9,000 tons 
and costing upwards of £350,000. We have built such 
ships to carry 900 tons and upwards of armour, and in 
doing so we have retained coal stowage room equivalent 
only to about four days’ full steaming. Let the Warrior 
exert her full indicated power of 6,000 horses continuously 
for even three days and she will make way with about 900 
tons of coal, which is really all she is intended to carry. 
Her armour, even then, adds about two feet to her draught, 
or more than 100 square feet of immersed midship section, 
and thus diminishes her speed by, possibly, two knots an 
hour. Let us think for a moment what the Warrior would 
be if she were able to run off 14 knots in regular steaming, 
and 16 or 17 knots on a chase. Would she not be far 
more formidable than now? But she cannot do this on 
account of the weight of her armour. And what pro- 
tection docs this armour afiord her? A representative 
target has already been penetrated with various pro- 
jectiles, fired from guns of which hundreds, if not thousands, 
can be made and shipped if necessary. Our great guns are 
costly, but what of that? ‘lhe Warrior carries 36 guns, 
and suppose these to cost £2,000 each—which is the 
highest price we have yet paid for anything in the shape 
of a gun,—their whole cost would be no greater than the 
present cost of the engines and boilers in the ship, and the 
weight of 36 monster guns, even at 25 tons each, would be 
no greater than the present weight of the armour plates. 

e must not forget, in considering the question of cost, 
that the Warrior's plating alone cost nearly £40,000. 
What if a vessel, without armour, but carrying thirty-six 
<v-ton guns should overhaul the Warrior? Might we 
not count upon the destruction of the great prototype 
of our plated ships of war? If we intend building 
vessels which shall be, at the same time, heavily plated, 
formidably armed, and exceedingly swift under steam, we 
might as well lay down keels fora few 30,000 or 40,000 
ton ships at once. Nothing of less capacity is likely to 
answer our purpose. Such vessels would ‘cost, we may 
Suppose, £2,000,000 or £3,000,000 each, and if we are 
ready to incur such a cost our course is marked out for us 
clearly enough. Probably 4,000 tons or 5,000 tons of the 
Weight of such ships would consist of armour alone. Even 
— it 1s questionable whether we might not do better to 
cn a the plates altogether and to provide an equal 

“ight of guns, or coals, or engines and boilers, or any- 
thing else but sheer dead weight. 





Ve may now safely conclude that any plates which a} 
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ship can carry can be penetrated by ordnance, and not only 
when firing heavy solid shot, but, also, shells of moderate 
weight. Just now the public are occupied with the fact 
that the Whitworth gun has sent flat fronted shells through 
thick iron plates, but it may be safely accepted as a fact 
that, if the Whitworth gun has done this with charges of 
but one-sixth the weight of the projectile, the old cast iron 
gun will, on trial with the same flat fronted shot, be found 
to be equally formidable. Mr. Whitworth may make very 
accurate shooting at long ranges, but at close quarters his 
gun can never do the execution of a smooth bore or shallow- 
grooved rifled cast iron gun fired with charges equal to one- 
fourth of the same weight of projectile. Gunpowder is the 
same now as it was ten, if not fifty, years ago, and no im- 
provement has been made within recent times for increas- 
ing the amount of mechanical power or penetrative force 
which it can impart to a shot. Rifling, so far from in- 
creasing the force imparted to the projectile, notoriously 
diminishes it, the only advantage of rifling consisting in this, 
that it permits of firing elongated projectiles with greater 
accuracy. But long ranges, however valuable they may be 
on land, can never be resorted to at sea. ‘There all actions 
are certain to be fought, as they have always been, at close 
quarters, and there smooth bore or very shallow-grooved 
rifle guns, such as those into which Mr. Britten has so 
successfully converted a few of our cast iron guns, will 
always do infinitely greater execution, in proportion to the 
weight of powder burnt, than the toy ordnance now being 
turned out at Woolwich and Elswick. 


Finally, unless armour can effectually exclude cannon 
shot and shell, it—the armour—had best be left off alto- 
gether. To half stop a shot or shell is worse than to let it 
pass freely through, albeit a gunner or so be killed on the 
passage. Put up canvas bulwarks aroundour ships, and every 
shot fired at them would go through uninterruptedly and 
far away over the sea beyond. Nor would sheil, whether 
filled with powder or liquid iron, do any more damage 
than solid shot. ‘The percussion shells which would ex- 
plode on striking a slightly resisting screen would be too 
dangerous to carry on board ship, and all others would fail 
to explode at all. Without armour the gunners would be 
exposed, as they have always been when britain has waged 
war by sea, but fewer of them would be killed by cannon 
shot or shell than when imperfectly resisting armour was 
used. As for exposure to sharpshooters, both combatants 
must employ these, and at close quarters boiling water, 
dreadful as its use may appear, is certain to be turned, 
by and by, into an offensive agent, and to be forced, 
through suitable pipes, upon the enemy’s decks. In the 
end it will result that, just as soldiers found it at last use- 
less to attempt to protect themselves, by mailed breastplates 
and helmets, against the terrible power of fire-arms, so it 
will be useless to encumber our ships of war with un- 
wieldy armour plating against the bolts which the ordnance 
of the future will be made to discharge. 


THE CONSTRUCTION OF ARTILLERY. 


OvR 32-pounder cast iron smooth-bore guns have a bore 
of 6gin, and weigh 58 ewt., or lessthan 3 tons, It requires 
some little thought to perceive that a 26-in. gun, 
weighing say 23 tons, has, proportionately, a bore of only 
122in., or but twice that of the 32-pounder. ‘I'o double the 
diameter of the bore of, and of the shot fired from, a gun 
does not, at first sight, appear to involve an cight-told 
strength, and consequently un at least eight-fold weight. 
Yet a spherical shot 12%in. in diameter must weigh eight 
times as much as one of but half that size, and if the for- 
mer is to be fired off at the same velocity as the latter cight 
times as much powder must be employed for the purpose. 
By a mere trick of nomenclature, too, a 124in. bore may be 
rated very much heavier than a 256-pounder. For if it fire 
a long shot the weight of the latter may be 500 Ib. or 
750 lb., and thus the same gun may be indifferently rated 
as a 256-pounder, a 500-pounder, or a 750-pounder, just as 
a 62in. bore, rated as a 32-pounder, might, if firing long 
shot, take rank as a 68 or 100-pounder. Thus the 
110-pounder Armstrong gun is actually 3in. shorter, 
while its bore is but 2in. greater than the old 32-pounder 
cast iron service gun. It is a 7in. gun, corresponding to a 
spherical shot of about 45 lb. weight. And yet, although 
firing but 12 1b. charges, and frequently failing, it costs 
£510, while the 52-pounder cast iron gun, fired with 8 Ib, 
charges, and seldom if ever bursting, costs hardly £60! 

In increasing the bore of guns, their weight and cost, and 
the difficulties opposed to their construction, increase in at 
least a geometrical ratio. One of the largest iron making 
establisuments in the kingdom, one which has turned 
out both 10in. and 13in. wrought iron guns, demands 
£1,000 for the former, and £2,500 for the latter, the price 
per ton being about the same, say £100 in each case. ‘To 
double the bore is practically to double all the dimensions, 
whether of diameter, thickness, or length, and to do this 
is of course to increase the weight cight-fold. ‘Thus while 
the 13in. gun weighs about 22 tons, a 2Gin. gun of the 
same relative proportions would weigh, say, 17) tons, the 
proportionate charge being 600lb. powder, and a shot of 
one ton weight. Whether such a gun could, however, be 
successfully made for £20,000 is a little questionable, not 
but that a considerable number of gun makers and iron 
masters would probably be found ready to make the 
attempt. There is something in the construction of very 
large guns which apparently we have not yet quite 
mastered. For very small bores and small charges of 
powder, as for muskets, wrought iron answers pericctly, 
notwithstanding that we are told that the explosive force 
of gunpowder is always upwards of 15 tons per square 
inch, while the resistance of wrought iron to crushing 
strains is always less than that limit. But for large bores 
wrought iron does not appear to be so applicable, it, indeed, 
it be permanently applicable at all. We cannot believe 
that wrought iron, which was amongst the first materials 
ever tried for large guns, and which has been tried periodi- 
cally every fifty or one hundred years for many centuries 
past, will ever answer a good purpose. It is too soft to 
withstand the explosion of large quantities of powder. 
For the bore, and for a considerable thickness around it, a 
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hard metal—say cast iron, gun metal, or steel—appears in- 
dispensable. The metal having great tensile strength, 
combined with toughness and elasticity, must be applied 
outside of this hard internal lining. ‘This metal may be 
wire, coiled under tension, or forsed coils, or other strong 
material, but it must not approach the bore, unless a new 
metal be found combining at toughness with great 
hardness. Our own opinion is that the best guns will be 
made by casting an internal tube of dense hard steel, and 
dy shrinking over this, successively, other tubes cast from 
softer and tougher steel. With a steel equalling tool steel 
within, surrounded by rings of steel gradually approaching 
the character of homogeneous metal, we believe we might 
obtain a gun of enormous strength, and at a moderate cost. 
Whatever may be the construction of a gun, we must have 
a certain weight in every case, and, within certain limits, 
economy of material is no object. Thus, a gun firing say 
20 Ib. of powder, should not, in any case, weigh less than 
5 tons, if, indeed, it should weigh as little as 6 or 7 tons ; 
and whatever may be the strength of the material em- 
ployed in its construction this weight, at least, should be 
put in it to lessen recoil and to insure accuracy in shooting. 
Vhatever may be the improvements made in the propor- 
tions of guns, stecl, we are convinced, must be finally 
adopted exclusively in their construction. 


THE PATENT OFFICE, 

SHALL we ever have a new patent office? Everything 
comes in time, but in this case we fear we are to wait long. 
There has been a talk for years of new Government offices, 
of new courts of law, and of many other much needed 
improvements. ‘These come not, and while they wait, we 
too, we fear, must be content to wait for a new patent 
office. Meanwhile the sepulchral apartment in Southamp- 
ton-buildings is becoming more and more impenctrable, 
and the task of properly searching the specifications has 
become something well nigh impossible. Upwards of 3,000 
persons yearly become patentees, and from 7,000 to 
10,000 patentces are always on the books of the office. Yet, 
and notwithstanding that patentees pay £125,000 yearly 
to Government, the accommodations provided for the neces- 
sary searches are something worse than wretched, Will 
not some members of Parliament, if not some members of 
Government, visit the Patent Office library? No one 
weighing more than fourteen stone need go at all, for he 
could never get in between the rows of books which 
nearly block the passages, unless with the help of a dan- 
gerous amount of posterior pressure. Public functionaries 
of moderate diameter may, however, still wedge in. They 
will find the narrow tables overcrowded with books, and 
the narrower passages nearly impassable from the presence 
of perhaps a dozen visitors. Every square inch of wall 
space and nearly every square foot of floor is occupied. 
Were we, as a nation of Englishmen, reduced to great 
pecuniary straits, the jostling of a few patentecs would be 
a matter of no great consequence. But for an independent, 
if not opulent people, the present arrangements in South- 
ampton-buildings are simply intolerable. ‘This too is from 
no fault of Mr. Woodcroft’s, or of his excellent assistants. 
Indeed, but for their system, assiduity, and tact, nobody 
could make any headway whatever in the library. They 
are compelled to make the utmost of the scantiest accom- 
modations, and no visitor can say that these are not 
turned to the best possible account. Despite all the 
obstacles which naturally exist in the way ot exhaustive 
searches of some thousands of patent specitications, this 
labour is so facilitated by classitication, indexing, and by the 
explanations of intelligent and courteous assistants that, 
were there but comfortable standing room, the task would 
be by no means a formidable one. As it is, however, we 
fear the premises will soon become impregnable from the 
accumulation of solid masses of specifications and other 
printed mattcr. Upwards of 3,000 specifications are now 
being printed yearly, and large numbers of books are being 
constantly added to the library through purchase or dona- 
tion. If the Thames embankment were already completed 
and the site of Fife House had been taken up for a patent 
office, a delay of even two years in completing the struc- 
ture would lead to complete asphyxia in Southampton- 
buildings, and unless care was taken to get Mr Woodcroft 
out before the last bound volume was wedged in, that 
gentleman would undoubtedly perish amid the results of 
his arduous and long-continued labours, ‘The present state 
of things is a disgiace to the nation, and we must again 
ask when we are to look for an improvement. 





Accuimatisation or Sronces.—M. Lamiral, whose departure for 
the coast of Syria with a view to obtain sponges for transplanta- 
tion we mentioned in April last, has now returned, and presented a 
detailed report of ‘his proceedings to the Société d’Acclimatation. 
M. Lamiral distinguishes three kinds of sponges for which there is 
a demand—the fine and soft sponge, called abiand ; the fine and hard 
sort, called achmar; and lastly the common sort, called cabar by the 
Arabs. ‘These sponges are found in the Levant within the 36th and 
33rd degrees of latitude, that is, between “Alexandretta and Saida. 
It is pow universally acknowledged that sponges belong to the 
animal kingdom, and are an aggregate of cellules built up by gela- 
tinous polypi similar to those which construct madreporm, porites 
and other polypifers. When the sponge is first gathered at the 
bottom of the sea, it is covered witha black but transparent gela- 
tinous substance, resembling vegetable granulations, among which 
microscopic white and oviform bodies may be distinguished, These 
are the larve destined to perpetuate the species. When arrived at 
maturity, they are washed out by the sea-water which incessantly 
flows through the sponge; they then swim along, by the aid of the 
vibrating cilia or hairs with which they are provided, until they 
reach asuitable rock, to which they attach themselves,and there com- 
mence a new life, This emigration of the larve from the parent 
sponge occurs about the end of June and beginning of July. The fine 
qualities of sponges are chiefly found at a depth of fifteen fathoms 
or thereabout ; the common sponge lies at depths varying between 
20 and 30 fathoms. At ‘l'ripoli (on the coast of Syria, not of Africa) 
M. Lamiral engaged some divers, who commenced operations on the 
2ist of May. ‘The sponges gathered were immediately placed in 
boxes, through which a stream of sea-water was constantly made to 
flow, the animal matter being, of course, lefton them, and protected 
from injury. ‘These sponges arrived at Marseilles on the 17th of 
June ; thence they were taken to Toulon and the islands of Hyéres, 
where stone troughs, with five sponges in each, were sunk in diffe- 
rent places. ‘I'he success of the experiment will not, of course, be 
known until next season. 
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ENGINEERS IN THE AMERICAN NAVY. 


In answer to many inquiries that have been made to us of late 
from parties who desire situations as engineers in the naval service, 
we give the following as the system adopted by the navy depart- 
ment previous to the breaking out of the rebellion. We are not 
advised that any changes have since been made, although the exi- 
gencies of the service have been very pressing. 

Before persons can be appointed assistant engineers in the navy 


they must have passed a satisfactory,examination before a board of 


at least three engineers, designated at such times as the wants of 
the service require. Application for permission to appear before 





such board must be made in writing to the Secretary of the Navy, | 


accompanied by satisfactory testimonials as to good moral character, 
correct habits, and sound constitution. ‘he application will be re- 
gistered, and when a board next meets permission will be sent to 
the applicant, stating the time and place of tle board, 

In the examination of a third assistant engineer the candidate 
must be able to describe all the different parts of ordinary condensing 
and non-condensing engines, and explain their uses and their me- 
chanical operation; to explain the manner of putting engines in 
operation, how to regulate und modify their action, and the m 
Taming against danger from the boilers by the means usual rap- 
plied to them for that purpose. He will be expected to write a fair, 
legible hand, and to be well acquainted with arithmetic and the 
mensuration of surfaces and solids of the yvegular forms; to have 
worked not less than one year in a marine engine manufactory, and 
present testimonials of his mechanical ability from the dirccter of 
the establishment in which he may have served. He must not be 
less than twenty nor more than twenty-six years of age. 

Candidates for promotion to the rank of second assistant engineer 
must have served at least two as third assistants im the 
management of steam engines in the navy in actual service; must 
produce testimonials of good conduct from the 
senior engineers of the vessels in which they have 
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years 


columanders and 
served ; and must 

















pass a satisfactory examination upon the subjects and to the « t 
prescribed for third assistants ; they must likew w able to explain 
the peculiarities of the different kinds of valves, the construction of 
expansive valves, the manner of their operation ; the remedies which 
are usually resorted to to check foaming in boilers ; must possess a 


knowledge of the usual causes of derangement in the operation of 
air pumps, force pumps, and feed pipes; the proper preventives 
and remedies, and the mode of cleaning boilers when required. 
They must have a knowledge of the mensuration of surfaces andsolids. 

Before promotion to the rank of first assistant engineer candidates 
must have been employed at least three years as second assistant 
engineer in the management of steam engines in actual service, and 
produce testimonials of character and good conduct from their former 
commanders and superior cnyineers; must pass a satisfactory exa- 
mination upon the subjects prescribed for third and second assistants, 
the mechanical powers, the general principles of the operation of 











steam engines, the causes of, and the best means of removi the 
different kinds of deposits and incrustations to which boilers are 
exposed, and be able to furnish a working sketch or drawing of dif- 


ferent parts of engines and boilers; to superintend their construe- 
tion, and determine upon their accuracy and fitness for use. 

Promotions to the grade of chief engine er are to be iaade after the 
candidates have served for two years as first assistant engineers in 
the management of steam engines in the navy in sea service, and 
have been examined upon any of the subjects specified for assistants 
which the board may deem expedient; and after they shall have 
satistied the board of their previous good conduct and character, of 
their sufficient knw wledge of mechanies and natural philosophy’; of 
the forms, arrangements, and principles of different kinds of Steam 
engines, boilers, propellers, aud their various dependencies, which 
have been successfully applied to steam vessels, and their alleced 
relative advantages for sea or river service, and shall have attained 
twenty-six years of age. 

The assistants must employ all favourable opportunities for ae- 
quiring a practical knowledge of the fabrication of the different 
parts of steam engines and their dependencies, that they may be able 
to repair and replace such parts as the space and means for making 
and repairing can be furnished in steam vessels. When other quali- 
fications are equal, candidates whose skill and abilities in these par- 
ticulars are superior will have precedence over others, for admission 
or promotion, Who may be considered equal in other particulars. 

The engineering corps are paid as follows:—Chief engineers. 
2,600 dols., or £520; first assistants, 1,250 dols., or £250: second 
assistants, 1,000 dols., or £200; third assistants, 750 dols., or £150 
perannum. When off duty the pay is reduced.—Scientific American. 











Ratwway Works iN Biurvrany.—(From our Correspondent.)—The 
unwieldy aggregation of lines known under the general name of 
the Orleans, has just received an extension in the shape of a section 
of a series of railways which have been for some time in progress in 
Brittany. The section extends from Nantes to Lorient, ‘and is, 
altogether, 118 miles in length. Several bold and striking works 
have been skilfully carried out in the course of this rather consider- 
able distance. ‘Thus at l’ort Chiteaua tunnel 500ft. in length, followed 
by a deep cutting, occurs. At Kedon,before the station is reached, a fine 
metallic bridge has been thrown over the Vilaine, the central opening 
being 130ft. span. ‘I'he passage of the marshy district of the valley 
of the Oust and Vilaine over a distance of 14 miles has been attended 
with great difficulties, in consequence of the treacherous character of 
the soil, and although the obstacles presented have been overcome 
they have, nevertheless, left their mark behind them. At Auray 
occurs a viaduct formed of masonry G90ft. iv Jength and 90ft. in 
height, the ten arches having each a span of Suit. At Hennebont 
another bridge has been thrown over the Blavet 740ft. lone and SUft. 
high. This fine work, which is built of granite, cor Iprise s eleven 
arches, the five central ones being 73ft. span and Soft. high, in order 
to enable ships to pass under them. The bridge thrown over the 
Bcorff at Lorient has been already noticed in Tne Exoixcenr. 
This great undertaking, which reflects much ercdit on Messrs. 
Govin and Co., the contractors, is 1,100ft. long, and comprises 
ten arches of granite built on ferrd jirmd, and three metallic spans of 
a total length of 576ft., reposing on two piers built on a rocky bed 
6Oft. below the level of ordinary tides. The side spans are each 
73it., and the central one 213{t. wide. The bridge may be aptly 
compared to the great structure across the Rhine, at Keh', on the 
Kastern of France Railway, i 

Daxuineron.— The Stockton and Darlington Railway Carriage and 
Wagon Works give employment to 140 men, whose pay per week 
amounts in the aggregate to upwards of £300. The buildings are 
very extensive, and yet apparently not sufliciently so, as the rail- 
way company have recently pwehased the prem Ses (which they 
intend to rebuild) formerly occupied by Mr. A. Kitching’s Envine 
Works. ‘The new firm of Messrs. Kitching and Co. have ereet d 
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larger premises to the south-west of these, where they give employ- | 
, yy | Consequence, 


ment to one hundred hands in the construction of locomotive and 
standing engines, chiefly for the Stockton and Darlington Railway 
Company. 1 was requested to name the kindness of Mr. Kitehint 
in having for many years granted the Welsh Methodists the free use 
of a large room on his premises for public worship. 1 don’t know 
that this bas much to do with the state of trade; but it has some 
relation to the spiritual well-being of a now raiher numerous sect 
among our own working population—the Weslh Methodists. Near 
to Messrs. Kitching’s new works are the moulding works or foundries 
of Messrs. Harris and Co., where a thriving trade in railway chairs 
girders, &c., is going on. The Stockton and Darlington Railway 
Company are building other works which are to be employed as an 
auxiliary to their chief coal and mineral wagon building works 
which are at Shildon and Middlesbro’. These, when brought into 
operation, will give employment to 500, and probably adda thousand 
souls to the population of Darlington. Very much’ of Darlington’s 
prosperity and extension is unquestionably due to this railway com- 
pany, who, by the way, have a beautiful suite of offices in the town, 
employing about one hundred clerks. These are the chief features 
of the Darlington trades, and they present cheering signs both 
— a. prospective.—Special correspondence of the Vewcastle 

















THE MANCHESTER ASSOCIATION FOR THE PRE- 
VENTION OF STEAM BOILER EXPLOSIONS. 


Ar the last ordinary monthly meeting of the executive committee 
of this association, held at the offices, 41, Corporation-street, Man- 
chester, on ‘Tuesday, September 3°, 1862, Hugh Mason, Esq., Vice- 
president, in the chair, Mr. L. E. Fletcher, chief engineer, presented 
his monthly report, of which the following is an abstract :— 

“ T am happy to be able again to report that no explosion has hap- 
pened during the past month to any boiler under the inspection of 
this association, neither has the occurrence of any in other quarters 
come to my knowledge. 

“ During the past month there have been examined 263 engines 
and 451 boilers. Of the latter 15 have been examined specially, 
6 internally, 72 thoroughly, and 358 externally; in addition to 
which 4 of these boilers have been tested by hydraulic pressure. 
The following defects have been found in the boilers examined :— 
Fracture, 8 (1 dangerous); corrosion, 49 (8 dangerous); safety 
valves out of order, 3; water gauges ditto, 14; pressure gauges 
ditto, 4; feed apparatus ditto, 3; blow-off cocks ditto, 16 (1 dan- 
gerous); fusible plugs ditto, 5; deficiency of water, 1; Dblistered 
plates, 3 (1 dangerous). 'T 106 (11 dangerous). Boilers with- 
out glass water ¢ s, 5; without pressure gauges, 1; without 
blow-off cocks, 17; without back pressure valves, 25. 

“T'wo boilers have recently been met with, neither of which was 
fitted with its own separate safety valve, but both were dependent 
onasingle one placed upon the steam pipe, the communication 
between which and each boiler was conditional on its junction valve 
being open, so that had the attendant at any time inadvertently left 
this valve screwed down—on getting up steam, for instance, on a 
change of boilers —the whole steam pressure must have been bottled 
up without chance of escape. 

















Freep Back-lressure VALVES. 

“ Some of our members do not appear to be fully aware of the im- 
portance of fixing a feed back-pressure valve to each of their boilers, 
and, therefore, the following instance, lately met with, of the incon- 
ing from the want of them, may be given. 





venience ari 
“Four be : 
working under their ordinary circumstances, when one of them 
vomited its water through the feed pipe into the adjoining one, drain- 
ing itself and overcharging the other. he danger of this, if not 
immediatety detected, with a fire in active operation, will at 
ouce be seen. It is, however, by no means an uncommon occur- 
rence Where back-pressure valves are omitted, especially where any 
thickening matter exists in the water, which tends to lift it, and 
cause priming, under which circumstances the water has been found 
to rush backwards and forwards alternately between boilers work- 
ing in connection. The back-pressure valve preve: j 
water from the feed pump operating underneath and raising it, s 
the pressure from the boiler operates on the top and closes it. Neces- 
sary as these valves are to the safety of boilers when worhi 
series, they should not be neglected in the case of tho 
singly, not only when fed by a pump, but also when fed direct 
from the waterworks main. In the first case, in order that the 
pump-valyes may be accessible when steam is up, and, iu the second, 
that the reflux of hot water from the boiler may be prevented 
either on the bursting of the pipe or other cause. These valves 
should be placed immediately upon the shell of the boiler, and not 
at a distance from it, as is sometimes the case, since scalding might 
ensue should any joints break in the intervening length of pipe, 
while repair could uot be effected without letting the pressure down. 
Vor the same reason the feed-stop valve should not be interposed, 
which it too frequently is, between the back-pressure valve and the 
boiler, since a disarrangement of the stop valve may entail an entire 
stoppage, Which, had the feed back-pressure valve been placed imme- 
diately upon the shell, could easily be rectitied with steam up. 
In the construction of this valve care should be taken to limit 
its rise, for want of which simple precaution some of them have 
proved to be entirely useless, the water passing freely from one 
boiler to the other as if the valve were not there. Its most conve- 
nient position is at the front end plate of the boiler, nearly on a 
level with the furnace crown. Its beat can then be heard at every 
stroke of the engine, and if a screwed spindle be added, so as to 
convert it into a combined feed-stop and back-pressure valve, which 
is the best arr ment, then the feed can be regulated without 
leaving the furnaces. 
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Biow-our APPARATUS. 

“A case of scalding has lately occurred in consequence of the 
failure of the blow-out apparatus of a boiler, which was, however, 
not under the ins} ection of this Association. 

“The manner in which blow-out traps are often strained with 
long levers in opening and closing, renders is a matter of surprise 
that fracture does not more frequently occur, and many have such 
ineflicient arrangements for carrying off the waste water that it 
beats back with so much violence on the taps being opened, that 
their use is quite dangerous. Enginemen are in this way but too 
frequently sealded severely, and our own inspectors sometimes 
meet with narrow Some taps are so inconveniently 
placed that the nut at the bottom of the plug is quite inaccessible, 
and thus becomes neglected, in consequence of which several cases 
have occurred of the plug being shot out by the force of the steam 
on being opened. ‘Taps titted with glands are safer, as well as more 
convenient; they should, however, be made entirely of brass in the 
shell as well as in the plug, and be fitted with a suitable waste pipe. 
Those made of cast iron in the shell and brass in the plug are gene- 
rally found to be inconvenient, and semetimes dangerous, on account 
of the unequal expansion of the two metals, from which it is fre- 
quently impossible to close them, when the boiler becomes robbed of 
its water, and the fires have to be drawn to prevent injury to the 
furnaces. 

* The case in question, however, was somewhat peculiar, and the 
fracture did not arise from either of the above causes. ‘The blow- 
out tap was attached to the boiler by a cast-iron elbow pipe, and 
this pipe broke short off without warning, while the boiler was at 
its regular work and the blow-out tap not being touched. 
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“The cause of this appeared to be as follows : — Boilers, as 


it has been previously stated in these reports, are too frequently | 


considered to be in a state of rest when once set upon their brick- 
work bed; whereas, from the constant changes of temperature, and 
the consequent contraction and expansion that take place, uot only 





in the boiler itself, but also in the brickwork, the whole is in a con- | 


tinual state of movement. It appears most probable that this action 
had in process of time induced a slight settlement of the boiler, and 
thus that a strain was brought upon the cast iron elbow pipe, which, 
being bound by the brickwork, consequently gave way. <A torrent 
of hot water naturally ensued, which, unable to escape at the usual 
outlet, found its way into an adjoining building, where it partially 
flooded one of the floors, and two or three per: became scalded 








PREVENTION OF INCRUSTATION, 


“Tt may be stated in brief that the scum pipes for surface blowing 
out, Which have been recommended from time to time, for the pre- 
vention of incrustation in boilers, have now been adopted by several 
of the members, and have, for some time since, been in very suc- 
cessful operation. An early opportunity will shortly be taken of 
making more detailed reference to this subject; but, in the mean 
time, it may be stated that a drawing of the arrangement adopted 
lies at the office for the inspection of the members, and that ful 
particulars, both of the details of construction and results of work- 
ing, will be given on application, 








Hints to {embers GN Laying Down New Dozers. 

“There is one branch of the service this association affords 
which the members do not avail themselves of as fully as they 
might, namely, that of consulting the records at the oflice before 
laying down new boilers or making alterations. Full particulars 
are kept, not only of the coustruction of the boilers under inspec- 
tion, but also of the results of their working ; and a consultation of 
these would frequently save unnecessary outlay, prevent failures of 


's, set side by side and connected together, were | 


| one being repeated by others, and place at the command of each 
member the experience acquired by the inspection of the whole 
number of boilers under the charge of the association.” 








STEAM ENGINES ON COMMON ROADS. 

On thesame day that the review of volunteers took place at Norwich 
which drew to that locality a vast assemblage of gentry and com- 
moners from every part of Norfolk, another demonstration was 
taking place in a different part of the county, of sufficient interest 
to deserve especial notice. We allude to some very interesting ex- 
periments and trials which were made at Thetford with one of 
Boydell’s Endless Railway Traction Engines, manufactured by Mr. 
C. Burrell, of St. Nicholas’ Works, in that town. The engine used 
on this occasion has been built some time, and does not embrace the 
many improvements introduced into those more recently built, but 
was nevertheless fully capable of proving the immense value of the 
“Endless Railway” system as applicable to corduroy roads, for 
which purpose these experiments were being principally made, as 
many previous trials in this county and elsewhere had satisfactorily 
shown the power of these engines to draw heavy loads not only 
upon all ordinary roads, however soft, rough, or uneven, but also 
across ploughed fields and marshy ground. ‘To make the operations 
of the day intelligible to many of our readers, it will be necessary 
to describe what a corduroy road is, which was laid down for this 
especial occasion, as they have never to be resorted toin this country, 
although in many parts of several of our colonies, and particularly 
in Canada and Australia, the settlers are entirely dependent upon 
roads of this description to maintain communications between 
different districts, where they are used for a length of from twenty 
to thirty miles in a continuous line, and sometimes even longer. A 
“corduroy road” consists of logs of timber of from twelve to fifteen 
inches in diameter and from fourteen to sixteen feet in length, so as 
to admit of wagons mecting and passing each other on the road. 
These logs are laid side by side 3 closely as possible, so as to pre- 
vent their moving, and the character of the road greatly depends on 
obtaining logs of the same diameter at both ends, and where this 
cannot be done, the logs are placed alternately with the but and tops 
against each other. 1t will at once be understood that such a road 
must be most uncomfortable to travel over with all ordinary wheels, 
as the falling of the wheels every time from one log to the other 
oceasions a succession of blows, alike destructive of all personal 
comfort, as well as the carriages passing over them, which very soon 
get shaken to pieces. ‘T'o obviate this in some measure, the tops of 
trees and brushwood are thrown into the interstices of the logs so as 
to make the surface a little more level, and occasionally earth is put 
on the top of the whole, but it is very seldom that such can be 
obtained in those localities where roads of this description are neces- 
sary. It has been reserved for the “endless railway” to overcome 
ail these difficulties, as was most fully proved at these trials when it 
was put to the several tests. 

On the arrival of the train leaving London at eight a.m., by which 
several gentlemen came down who appeared to take a deep interest 
| in the proceedings of the day, the engine was waiting with steam up 
| in a field belonging to Mr. Burrell, where the ground was dug up 
| about three feet in width and a portion of the earth removed, and 
| then loosened to a depth of twelve inches, which would have caused 
an insuperable obstacle to any engines with ordinary wheels, but the 
“endless railway” at once showed its value under similar cireum- 
stances, and the engine was driven through it both backwards and 
forwards several times without the smallest difficulty. From 
thence it proceeded on to the high road where the “corduroy 
road” was laid down, and certainly appeared a most formidable 
difliculty for any wheeled vehicle to encounter; but here again the 
success of the “endless railway” was triumphant. Among the 
| company present were gentlemen from Australia, Norway, Canada, 
| Germany, New Zealand, and South America, among whom there 
appeared to be but one opinion that this extemporised road presented 
even more difliculties than the general average of corduroy reads, as 
some of the logs had been purposely raised higher than the rest to 
show that although such irregularities would present great difficulty 
to ordinary wheels, they made no perceptible difference to the pas: 
ing and re-passing of the “endless railway,” each portion of which, 
resting on and bridging over four or five logs ata time, always 
secures a smooth surface to travel on. The engine having gone 
several times both forwards and backwards by itself, a train weigh- 
ing twenty tons, consisting of four low wagons with small wheels, 
loaded with pigs of iron, which was attached by along chain to 
the rear of the engine, which (being still on the corduroy road, and 
the wagons on the common road) drew tlie load in the most 
astonishing and masterly manner, although only using its single 
power. Had the wagons been also provided with the “endless 
railway,” which would always be necessary on a corduroy road, 
while it is an immense advantage on any description of road, the 
same engine exerting the same power would have drawn a load of 
at least fifty tons. We were much interested with the details given 
by Mr. West, an engineer now residing at Diss, in this county, who 
had recently returned from Sydney, of the extraordinary feats 
of one of these engines, also manufactured by Mr. Burrell, which, 
accidentally came under his management while resident there, 
which must have satisfied every one of the very great value 
of this system in the colonies generally where haulage by all 
ordinary means is invariably very dear, and in some places almost 
impossible. 

After the steam horse had gone through its evolutions on this 
wooden stage, erected specially to exhibit its varied powers, it was 
driven through the town of ‘Vhetford with the four loaded wagons 
behind it, and mounted the rise to the Market-place with its single 
power with great ease. Here it made a sharp turn to the right, and 
proceeded to the common, where it was detached from the load and 
driven over the grass sward, in the middle of which it was turned 
round in a very smail circle, passing over all the inequalities of the 
ground without an apparent effort. It was then again attached to 
the load, which it drew up the steep incline into the town, through 

which it passed,’and delivered its load safely at St. Nicholas’ Works, 
| having gained “ golden opinions ” from ai! who had witnessed the 
| varied and difficult tasks which it had so successfully performed. 
While we may fairly congratulate Mr. Burrell on the result of the 
| day’s experiments, we feel that we may even more fully offer our 
| congratulations to those gentlemen for whose especial benetit they 
| were made. We heard that it was with a view to test this system 

for carrying large quantities of copper ore from some celebrated mines 
| in Venezuela, South America, where the ore is described as of great 

richness and of inexhaustible quantity. The great drawback hitherto 

to working these mines profitably has been the enormous expense of 
| conveying the ore to the commencement of the water communica- 
tion, as it had all to be carried on the backs of mules for about 
twenty-five miles over tortuous paths through deuse forests, besides 
carting it for a considerable distance. It appears that the whole of 
these forests belong to the company now formed for working the 
mines, and facilities are thus afforded, which can very seldom occur, 
for making a corduroy road, under the most favourable cireum- 
stances, and at the lowest possible cost. In Canada and other coun- 
tries where timber equally abounds, corduroy roads are said to be 
made for less than £100 per mile, and while they are formed very 
rapidly, are fit to work over as soon as completed, and the efficiency 
and economy with which they may be worked was on this occasion 
fully and most satisfactorily demonstrated. We were shown an 
estimate of the cost of carriage from the mines to the ship's side, 
which seemed to us t» be very liberal, and showed that that which 
formerly cost £12 per ton may thus be accomplished for a sum not 
exceeding £2 per ton. Another great advantage, which will com- 
mend itself for similar undertakings in other parts of the world, is 
the very small outlay in the first instance, and the very short time 
required to bring it into operation, for it is too well Known that, 
under ordinary circumstances, shareholders in mining companies 
when required to pay call aiter call fur so long a time, without 
seeing any profitable return, are frequently induced, if not obliged, 
| to sell their shares at a ruinous loss. After the trials were over we 
' were shown over Mr. Burrell’s workshops, which have recently been 
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greatly enlarged, to meet the increased demand for agricultural 
machines generally, as also for these traction engines, which he 
has sent to different parts of the world. We saw here the drawing 
of a new traction engine, designed by Mr. Richard Roberts (formerly 
of the well-known firm of Sharp, Roberts, and Co., locomotive 
builders, Manchester), which embraces all those improvements in 
the “ endless railway” system which the previous use of them has 
proved to be desirable. We were glad to hear that we are likely to 
see one soon in constant use in the adjoining county of Cambridge, 
as Mr. Burrell is now constructing one to draw coprolites to the 
railway station at Royston. As the use of steam on common roads 
is daily becoming an admitted necessity, we thiuk it right to point 
out some few of the provisions of the Act of Parliament passed last 
year (24th and 25th Vic., cap. 70), which is so little known, intituled 
“ An Act for Regulating the Use of Locomotives on Turnpike and 
other Roads.” It is well known that for many years previously the 
turnpike tolls in many places for the use of steam engines were so 
high as to amount to a total prohibition. While removing this ob- 
jection the Legislature thought fit to protect the public, and especially 
the road trustees, from the great additional damage which would 
necessarily be occasioned by engines working over the roads with 
any roughness or projections on the wheels, and it is, therefore, 
among other things, enacted that “the wheels of every locomotive 
shall be cylindrical and smooth-soled, or used with shoes or other 
bearing surface, of a width not less than 9in.; and the owner or 
owners of any locomotive used contrary to the foregoing provisions 
shall, for every such offence, on summary conviction, forfeit any 
sum not exceeding five pounds;” from which it would appear that 
engines with the “endless railway” are exempt from such penalty. 
The several other provisions are as to size and weight of the engines, 
consuming their own smoke, rate at which they may travel, &e., 
which, while they provide fairly for the protection of the public, are 
not such as in any way to interfere with the reasonable use of this 
valuable mode of haulage over our public roads.—Norjo'k Chronicle 














NOTES FROM AUSTRALIA. 

WE may append a few details supplementing the particulars given 
a month or two since with respect to the work of railway extension 
in New South Wales. The concluding portion of the western ex- 
tension—between South Creck and Penrith, a hength of four miles— 
has been opened for passenger traffic, the whole of Sir M. Peto and 
Co.'s work on the western line being now brought into use. The 
point at which Sir M. Peto and Co.’s contract terminates is near the 
entrance into Penrith, aud, as the continuation of the live into that 
town is in progress, the station now opened will only be a temporary 
one. The benefits of railway communication are readily appreciated 
by travellers on the western road, who now save 32 miles of the road 











journey to Sydney by making use of the line so far as it at 
present goes. The other extensions contracted for by Sir M. 
Peto and Co. may be now spoken of as finished, so far as 


the formation of the lines is concerned; and the only works 
remaining to be done are—the ballasting the permanent ‘way and 
the construction of the Menangle viaduct. Upon this latter under- 
taking a considerable number of men are employed in excavating, 
in dressing, in moving, and in laying the stone; but the work is of 


such magnitude and solidity that the progress made with it appears | 


somewhat slow. ‘The extension from Campbelltown to within a 
few yards of the bridge is completed, but no arrangements are 
made for opening the line. The Menangle station is to be on the 
southern side of the river, a short distance beyond the bridge. On 
the extension between Menangle and Picton the works are in a very 
advanced state, and it is coutidently expected that the entire line 
will be finished by the end of the year, excepting the Menangle 
viaduct, the unavoidable delay in the construction of which will 
probably prevent the line to Picton from being opened till February 
or March next. On the northern extension, the first portion of 
which was opened for traflic six months since, only oue small 
of cutting remained to be done in July. ‘The second portion of the 
northern extension—from Branxton to Singleton--will in all pro- 
bability be opened for traflic on the Ist of January. 

Early in July the New South Wales Government advertised for 
tenders for the construction of a portion of the Great Southern Rail- 
way extension, between Picton and Goulburn. The portion sub- 
mitted to tender is divided into two contracts, including together 
thirteen miles. The agents of Sir M. Peto and Co. do not intend to 
undertake any further railway works in this colony, and they are, 
therefore, not about to tender for the contracts. The works upon the 
portion about to be tendered for are rather heavy, the unevenness of 
the country necessitating frequent and steep cuttir Just beyond 
Picton there will be a massive stone viaduct across Stonequarry 
Creek, 276ft. in length, and consisting of five arches of 40ft. span. 
Beyoud there is to be a tunnel, 198ft. in length, through a shale hill. 
The severest lient adopted is 1 in 40, but this steep ineline 
occurs at few places along the line. The second of these contracts 
terminates in the middle of Bargo Brush, at a considerable distance 
from any township, avd also from the main road. It will consequently 
be necessary that the contracts for the line beyond should be 
proceeded with simultaneously with these; and it is stated that 
within three mouths from this time the working plans and sections 
of the continuation of the railway as far as Berrima will be com- 
pleted so as to allow of further contracts being advertised for. ‘The 
estimate of the engincer-in-chief of the cost of the extension was 
£8,500 per mile, but it is believed that the actual cost will be eon- 
siderably within that estimate. ’wo years are to be allowed for 
the completion of these coutracts. i 

A floating dock for the harbour of Port Jackson has been, for 
some months, in course of construction by Messrs. Hely and Harper, 
and is now completed. The dock is of the following dimensions: 
—Length, 16vft.; width, 44ft.; depth, 17ft. The floors are composed 
of iron bark and spotted gum, running right across, and 12in, square, 
placed 20in. apart. The side timbers are 8in. square, and to 
each aiternate iloor a strong knee is attached, tye bolted. The plank- 
ing, both inside and out, is 3in. thick, the floor planking b ing a 
little stronger. Down the centre of the dock is placed a strong and 
well-secured keelson, on which the blocks will rest for a vessel's 
keel, and equally strong stringers are carried down both sides. At 
one end of the dock a deck is formed, on which will be placed the 
engine for pumping dry; it will communicate with centrifugal 
pumps, which will clear the dock in two anda half hours. At the 
Opposite end will be a falling gate or flap, in which will be placed 
sluices.—Steam shipbuilding is becoming a branch of Australian 
industry. A steamer, named the Lady Daly, of the Murray Jack- 
son line, intended for the river Murray trade, was lately launched 
at Adelaide. She was built by Mr. Fletcher, of Adela from a 
desigu by Captain Murray id is of the same class as the Settler, 
ou the stern-wheel principle, and has spacious state-rooms for pas- 
Sengers, the same as the American up-river boats. She is 
long, 26ft. beam, aud dit. Gin. depth of hold. Her mac i 
Which is of 72-horse power (nominal), was constructed by Messrs. 
Fulton and Co, of Melbourne. Judging from her line 
Is anticipated. She was placed on her 
V hite have commenced buil ling at their 
Melvourne, a steamer on the diagonal principle, for a firm at Dun- 
edin, New Zealand. She is to be 115ft. long, and is intended to 
combine speed and carrying capabilities with a very light draught of 
water. ‘ ‘ 
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ce 4 Revie FOR CALCULATING THE Tractive Power or Locomo- 
} 21 he Scientijic American gives the following rule, not to be 
ound In any other publication :—“ The arithmetical rule for ascer- 
a ne te traction of an engine in pounds is to multiply the area of 
thie po ar inches by the pressure per square inch on the piston, 
of PH ageeste y the length of stroke in feet, and divide by the diameter 
a ey wheel in feet. _ Or if the length of stroke be taken in 
es ne diameter of the driving wheel must be expressed in inches 
fechas” aie = ag rule, substitute for “ the area of the cylinder in 
ae ~~ words, to wit, “the square of the diameter in inches, 
ne cylinder,” and the result will be correct for two cylinders. 
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Grants of Provisional Protection for Six Months. 

1516. Timorny Morris and Ropert WEaRE, Birmingham, and EDWARD 
1 KY CRADOCK MonckKTON, Fineshade, Northamtonshire, * Luprovements 
in obtaining and applying light and heat by electricity.”"—Petitwa recorded 
19th Muy, 1862 

1562. ALEXANDER SAMUE 
ing of hydrostatic press 
recorded 23rd Muy, 1862 

2154. EpWARD BrxL CLARK, Lower Polgooth, St. Ewe, Cornwall, “ Improve- 
ments in the manufacture of candles, and in apparatus employed therein.” — 
Petition recorded 29th July, 1862. 

2211. ALFaeD Tusriez, Lille, Nord, France,“ A new machine for glossing and 
glazing all thready fabrics.” —Petition vecorded Tih August, 186!. 

2244. JAMES LANCKELUT?, Birmingham, “ I nprovements in the manufacture of 
ornamental chains for sheet metal.”— Petition recorded th August, 1802. 

ADOLPHE Bovsex, Paris, * Improved apparatus for casting or moulding 
glass and imitating precious stones or marbles.’ 

Auguat, 1862. 

71. GRown@e Davy 

singeing woven fa 

A com ication 













oN, Cornhill, London, “ Improvements in the work- 
s, and in the apparatus employed therein.” —Petition 
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"—Petitwn iecorded 21st 








» Serle-street, Lincoln’s-inn, London, * A machine for 
rics of cotton, wool, or silk by means of ohol.”— 
from Alexandre Marie Fortuné Tulpin, Paris.—/etition 





gas or i 








recorded 2ith Augu 
2401. WILLIAM OWEN, 
facture of railway wheels a 
tion recorded 
2410. JouN Henry Jounson, Lincoln’s-inn-fields, London, * }mprovements in 


f, iso 
Rotherham, Yorkshire, “ Improvements in the manu- 
ul tyres, and in securing tyres to wheels.” —#ele- 


9th August, ise2. 





A communication trom 
Auyus', 


coating or covering metallic surfaces with copper. 
Charles Frangois Leopold Oudry, Paris. —/etition recorded 
1562, 

2412. Joun Gay Newton ALLEYNE, Butterley Lronworks, Alfreton, Derhy- 
shire, and JULIUS Ropeats, Essex-court, Temple, London, * Lmprovements 
in the manufacture of flanged wrought iron or sicel phites, and of wrought 
iron beams and frames of a trough-shaped section, and in the apparatus eni- 
ployed for that purpose.” 

2418. EpWAKD GerkanDd Firrox, Ardwick, Lancashire 
machinery for winding yara or thread on to bobbins or spovls.’ 
recorued ist September, V2. 

2425. Joserii MostitiMeR, Manchester, “ Certain improvements in machinery 

for 3 unating gold and silver or the ores thereot.”—Pelitwa recorded 21d 

y Ise. 

; Leeman Emery, Foulis-terrace, Brompton, Middlesex, “ ln- 

machinery for ginning cotton.”"—Pelidin recorded 44 Sey 


sul 











* Timprovements in 
"—Pclitions 
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2452. WiLLIAM Epwanp Dovinn, James-street, Buckingham Gate, West- 
minster, “An improvement in the mode of applying oi and other fluid 
lubricating matters to machinery. A connnunication from Louis Edouard 





Auguste Gobort, Brusscis.—? 
2471. JAMES Wulrmiitab, David-street, Man 
in looms for weaving.” 
2472. James HanTsuioks, Mansficld-road, and WILLIAM 
ham, “ Liaprovemcnuts in means or apparatus tor the 


dom recorded Sth September, 102. 


hester, * Certain iuprovements 
Repeats, Notting- 
niaiuutacture of lace 








f —Pelitious recorded Sth Septenwer, lou2 
M475. CuaRLEs Fink, Berlin, Prussia, * An improved turbine.” 
244. GEORGE WASHINGTON BELDING, King-street, Cheapside, London, * Im- 


—A communication from Arthur Sil- 
—Peitions recorded 16th September, 


provements in wringing machine 
bert Denny, New Orleans, Lousiana, U.S. 
1862. 

2484. Jones SAUNDERS, Mordin-place, Lewisham-road, Kent, “ Improvements 
in lamps.” 

2486. Mark Siti, Heywood, Lancashire, * Lmprovements in machinery for 

i *—A communication from Carl Martin 














raising the nap on woven fabrics, 
May, Munchen, Gladbach, Prussia. 

4 Prepenic HANDS and ieNky HOLLAND, Birmingham, ,“ New or im- 
proved compositions for the manufacture of black ornaments, such as 


bracelets, car-rings, and other oruaments usually made of jetwhich 
said compositions may also be applied to the manufacture of various other 
articles,” 

2400, ANvREW Barcuay, Kilmarnock, Ayrshire, N.B., “ Improvements in 
traction engines, and in apparatus for indicating the pressure of steam,” 
2452. GHowen TOMLINSON BovustieLp, Loughborough Park, Brixtou, Surrey, 
“Improvements in machinery used in the manufacture of files.”—A 

munication fron William Picket Pierce, Boston, Massachusetts, U.S, 

244. Gronee TOMLINSON BovUsrikLy, Loughborough Park, Brixton, Surrey, 
“Timprovements in machinery for cutting files.’—A communication fom 
William Picket Pierce, osten, Massachusctis, U.S. letwus vecurded 10th 

“xr, lsé2. 

2196. THOMAS STE 


suds or 
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com 








S-ptem 
Bradtord, Yorkshire, “ liprovements in treating soap- 
r saponaceous or vily matters.” 

CHARLES Koverr HUMPUREY, Old-street, St. Luke's, London, “ lin- 
provements in printing machinery.” 

2502. WintiaM CLAKK, Chancery-lane, London, “ Improvements in cigar and 
cigarrette cases.” —A communication from Mr, Joseph Schocuield, Boulevart 
St. Martin, Paris. 

2504. JouN TuoMsoN, Seatield Works, Dundee, Forfarshire, N.B., “* Improve- 
ments in the treatinemt of vegetable fibres with a view to their manutacture 
lutyo textile fabrics.” 

2506. Wesr.ey Ricuagps, Birmingham, “ linprovemenis in fire-arms and 
cartridges.” 

Perer WAkD, Cloud Hill-villas, St. 
in the manufact a double sulphide of calcwmn and sedi, 

2510. ANDREW Wuyvock, Landsdowne-terrace, cester-roul North, Re- 
gent’s Park, London, * Luprovements in the construction of coated aud 
uncoated sheet iron boxes, and in the mode of, and apparatus for, straighten- 
ing coated and uncoated sheet iron.”—VPelitivus recordet 11th September, 
1862. 

2516. Joserm Rowen, / 

ratus for straining 

2518. ALEXIS JEAN AU, Sherborne-street, 
* An improved mode of, or process for, reduci or melting puiverised 
or metallic ores.”—Petitions recordad ith Se iSuz. 

2522. HeENakY JaMes Lewis, Birmingham, * linprovements in engines to be 
worked by means of water.” 

2524. WittiamM JAMes WILLIAMS, Arundel-street, St 

apparatus or machin ry for pune hing, cutting, or } 

pla P stances, Which said improvements are al 
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je PRED 
mode of and apparatus fur sleeking, creas 
munication from William Thornton, Cincinnati, Ohio, U. 
252+. WILLIAM PALMER, Sutton-street, Cler London, * Improvements 
in lamps and in apparatus used therewith.”"—elitioas recorde 4 sl Sey- 
tember, 1862 
530. WitttaM GrornGe Rawpone, Birmingham, “ Improvements in gun 
rels, and in machinery to be employed in effecting the said improvements, 
and in tovls and machinery for producing inscriptions, ornaments, and 
devices upon gun barrels, lock-plates, aud other metallic parts of small 
arms, and for producing insctiptions upon saws and articles of cutlery gene- 
rally.” 
7 Epwakp BALMFortTH, Albion Mill, Batley, Yorkshire, “ Improve 
1achinery cniployed in finishing textile fabrics, commonly called * raising 


Vixcent Newtox, Chancery-lane, London, * An improved 
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x, * An improvement in 
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itexry Martin Raporr, Limehouse, Middle 
vessels for filtering oil.”— Petitions recorded ith & 
35. BALDWIN FULFORD WHEATHEKDON, Kingston-upon-Thames, Surre 


i vy, and 
FpWai 





pb Lenny CRAbvOCK Moxcxton, Fineshade Abbey, Northamptonshis 
“A new or improved engine jor obtaining and applying motive power.” 
oben Lakin, Ardwick, Lancashire, * linprovemeuts in the mode oi 





plating or 


Zoab. ¢ 


hielding ships of war.” 

Les Kvwankp Gvuy#, Fieurin, Neufchatel, Switzerland, “ laprove 

mcuts in apparatus for cutting and finishing the teeth of wheels.”——A com- 

munication from Victor Cibert, Tours, Frauce.—J’etitions recorded 16th Sep- 
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ber, 1802. 
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Dated 2th Sept 
J. LesekUNE-CHAUMOANT, Faubourg Vivegnics, 
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temp 

HAKLES COowPra, Southampton-buildings, Chancery-laue, London.—A 

mication.—Dated 27th September, 1859. 

JouN HENRY JouNsoN, Linculn’s-inn-fields, London.—A communication, 
Dated 30th September, 1859 

2249. JAMES RAWLINGS, Carlton-hill East, Middles 








Dated 4th October, 





s! 
2204. 1HOMAS ALLAN, Adelphi-terrace, Westminster.—Dated 29th September, 
1859. 
2235. EpMUND Monrewoop, Enfield, Middlesex.—Dated 3rd October, 1859. 
Petents on which the Stamp Duty of £109 has been paid. 
2129. Joszurut BeatTix, Lawn-place, South Lambeth, Surrey.—Dated 24th Sep- 
tember, 1855. 

2168. James Good, Lincoln.—Dated 28th September, 1855. 

2175. Josep Beartiz, Lawn-place, South Lambeth, Surrey.—Dated 29th Sep- 
tember, 1855. 





Notices to Proceed. 
1472. JaMes WaiGuT, Bridge-strect, Blackfriars, London, “ Improvements in 











machinery for digging, excavating, and removing earth, gravel, and such like 
substances.” —A communication from Messrs. Couvreux and Combe, Rue 8t . 
Martin, Paris.—Petition recorded 15th May, 1862. 

1483. CHuristopukR Binks, Parliament-street, Westminster, 
methods of and apparatus for treating linseed and other oils and fats. 

1493. Bensamin Suanre, Hanwell Park, Middlesex, * Improvements in the 
construction of ships and vessels, and in masts and spars for the same.”—Peti- 
tions recorded 16th May, 1862. 

1496. Cunisrorukk Binks, Parliament-street, Westminster, Improved methods 
of obtaining oxygen and chlorine gases.” 

1500. James Howe, jun., Urleans-villas, Twickenham, M ddlesex, “ Improve- 

.”—Petitions recorded 17th May, 18e2. 

15.3. JAMES Wrigut, Bridge-strect, Blackfriars, London, * An improved 
method of sheathing iron or metal ships, in order to protect them from the 
action of salt water, fouling, and other such like influences.” 

h JaMes Kastwoop, Blackburn, Lancashire, * Improvements in machinery 
or apparatus for removing and wringtig hanks of thread or yarns, and ail 
kinds of fabrics when saturated with liquid.” 

1510. Roekar RAMsveEN, jun., Kingsland-road, London, “ Improvements in 
machinery or apparatus for mashing malt.” 

1515. Timoruy Mornis, Ropext WAKE, and Epwarp Henry Crapock 
Moxcxros, Tratalgar-square, London, * Improvements in the means and 
apparatus for the protection of life and property by the agency of elec- 
tricity.” 
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iimoruy Morris and Rorert WEARE, Birmingham, and Epwarp 
Y CRADOCK MoncK ron, Fineshade, Northamptonshire, Improvements 
aining and applying light and heat by electricity.” —Petuions recorded 









d oINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, “ Im- 
provements in certain descriptions of breech-loading tire-arms.”—A commu- 
nication from Alem Rousseau, St. Etienne, Loire, France. 

1523. JAMES ‘PAYLOR, Fenchurch-buildings, Fenchurch-street, London, “ Im- 
provements in abstracting heat from liquids and aeriform thuids, and iv appa- 

oyed therein, and for over purposes.”—Petitions recorded 2 th 


ratus em} 
May, 136 
1550. JouN Horkinson, Regent-street, Loudon, * Lnprovements in pianofortes, 








aun in the hamuner rails of pianoiortes, 
1535. AL GiLes, Adelpii-terrace, Strand, London, * Improvements in 
constructing floating breakwate —Petitwus recorded 21st May, 1862. 





1539. JOUN OXLEY, King’s Cross Wheelworks, Old Si. Pancras-road, St, Pan- 
eras, London, * bmprovements in making wheels, and ia the machinery to be 
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employed the 
Llidv. 4 WILLIAM 
its in ek 





re-street, Weatminster, “* Im- 
Partly a communication trom 





HARLES MEAS, Great Gec 








t 





i Sicticlis, 

li Ne Du LA t-street, Dloomsbury-square, London, * A 
new process for the production of designs in relievo, and in deepening on 
sheets of india-rubber of any length wiatever.”--A communication trom 
Messrs. Albert Cohen and Charles Vaillant, Marvourg-on-tbe, Hanover, 

1543. George Caawrorn, Deaumout-strcet, Portland-place, Middlesex, * Im- 
provements in musical instruments.” 

144. Joseru Nee aM, Piccadilly, London, “* Improvements in breech-load- 
ing tire-arms, and na cariteiges tor such fre-arms, 

1550. Menry Cook, Mam ver, “ Improvements in electric batteries.”—A 
communication frou: Protessur dean Minotto, Turin, Italy. 

15ol. WiLLiAM Roverrs and THOMAS GREENACKE, Millwall, Middlesex, * lmn- 
provements in cocks or valves for steam or other thaids.”—/eidtewua recorded 


tain inprovements in machinery 
+ sullstances,” 
furmingham, “ Improve- 
vl, oc poutielders, which hnprove- 
sand holders for crayous and other 








ahha 

1557. WILMAM hoWAKD 
mets in the lanufacture 
ments tay also be applied to pencil ca 
solid writing or marking materials,’ 

1500, EUGENE Movuiak, Vals, Ardéche, France, * inprovements in apparatus 
used in weavin 

1502. ALEXANDER SAMUELSON, Cornhill, London, “ laprovements in the 
working of hydrostatic presses, amd in apparatus employed therein,” 

156%. WithtAM CLaKkk, Chancery-lane, London, * A new manufacture of socks 
and stockings.”—A communication trom M, Jean Jacques Maurer, Boule- 
vari St. Martin, Paris. —/el dtions recorded 24rd May, 18s2. 

1565. JouN HaAkKISON and Rosen? PARKINSON, Blackburn, Lancashire, * Im- 
provements in the manufacture of rollers for preparing, Sphining, doubling, 
sizeing, Winding, warping, and weaving.” 

1506. WiLIAM HARK.soN, JOUN LiAnnIsoN, JouN Oppik, and WiniiaM 
PARKINSON kburn, Lancashire, * Certam nuprovements im machinery 
for winding, sizeing, and weaving.” 

1560. MAKK WALLS and JouN Cwomrton, 
ments in railway si 

l5iv. Jacow TAYLOR, Olilam, Lancashire, “ lin 
ipparatus for preparing cotton or other fibrous materials to be spun.” 

1672. Wait e, London, * Improvements in the manu- 
facture of buttons, — A communica- 





iestrect, 





or certam 








Bolton, Lancashire, “ Lnprove- 
nals,” 


wovements in machinery or 








in the mode of fastening the same,” 


aul 
tion from Mr. dleury Dupont, Boulevart Mt. Martin, Maris, 


1574. Jean ANDRE CEGLG Neston DeLreci, Castre, France, “ Improvements 
in pumps."—Petelions recorded 2 isez. 

1584 Joun HALLipay, Manchester, * lmprovements in the manufacture of 
ornamental trimmings.” 

1585. JONATHAN LkKLAND, Manchester, “Improvements in forming moulds 
jor card cylinders Petitions recorded 2ith May, ie62. 

160, JAMES ALLEN RANsodE, Ipswich, Suffolk, * Improvements in the ma- 
nufacture of, and in fastening railway chairs with, wood trenails.”—Letetion 
recorded 20th May, 1s. 

1614. Grorax Aswroxn, Heywood, Lancashire, “ lLinprovements in dyeing 
fibrous substances, and in tae means or apparatus to be employed for that 





k& May, 











purpos ; 
1616. WILLIAM Perks, jun., Birmingham, * An improvement or improvements 
in metallic sash bars for windows, skylights, hothouses, and other like pur- 
poses.”"—Peluiwns recorded 20h May, Ls02z. 
1643. Roperr Suonrasoe, Brighton, Sussex, “ lmprovements in presses for 
pressing cotton and other articles.” — Veter recorded Bist May, 162, 
». JAMES KING and JouN PARTINGPON, Moss Mill, Rocllale, Lancashire, 
in lovgias tor recorded 2nd 


16 
“Certain iniprovements weaving.” —clitiwn 
Jane, sur. 

1677. AKCHISALD Hewson Penay, Brighton, Sussex, “* Improvements in fas- 
tenin , and in the method of, tastening together or securing railway 


chairs and sleepers, aad for other similar purposes.”—VPelition recorded 4th 





s tor 


Jane, sur. 

1707. Wintaam Ricnarnp Jeune, Flower-terrace, Camphell-road, Bow, Mid- 
diesex, * Linprovements in the manufacture of fabrics suitable to be used as 
substitutes tor solid leather.”—Petete recorded Uth Jane, 1ov2. 

1719. Josnriut Manin RyO-CATTEAU, ilge-street, Blacktriars, London, * Im- 
provements in machinery for twisting wool, cotton, Har, and other fibrous 
threads.” —Pelition recorded Wh June, US62. 

HOLLAND, Adelphi Mills, Salford, Lancashire, “Certain im- 
envines,”—elateon recorue t slike Jaw, 1802. 
Kingsland-road, Middlesex, “ Improvements in the 
s, bolsters, pillows, and sofa wad other cushions,” 











i705. WiLLIAM 
provements in carding 

1705. BENJAMIN GuonGe, 
construction of portable b 
—Petitwa recorted Lith June, bor. 

180]. WinniAM Epwanp Nawron, Chancery-lane, London, “ Improvements in 
electrical brushes.”—A communication trom Pierre Nos d'Argence, Rue st, 
Sébastien, Paris. —Petition recorded Leth Jane, lous. 

1810, Montague WIGZELL, Strand, Topsham, Devonshire, * lmprovements in 
the form of bolts and other fastenings for slupbuilding and other purposes,” 
Petition recorded 1th June, 1s62. 

1955. JosuUA Kipp, Canon-row, Westininster, “ Improvements in gas meters.” 
Petition recorded 7th July, 132. 

1975. Joseru Ruopes, Morley, near Leeds, Yorkshire, “ Luprovements in rag 
machines."—A connmunication from dohn Schatoth, liourgdort, Switzer- 
Jaml. Petition recorded Yih July, 02, 

2062. ALPHONSE COTELLK, Saint Quentin, France, * Improvements in the ma- 
nufacture of alcohol.”— July, lov. 

2121. VuomMas Sadan and Joun Rocuirr, Burnley, Lan 

siu moulding."—/elitiwn reevrded toth July, 1862. 


ue 


. vecorded Yl 





ccitwon 





ashire, * lmyprove- 





meu 
2]54. EDWAKD KEEL CLARK, Lower Polgooth, St. Ewe, Cornwall, “ linprov 
ments in the manufacture of candles, aud in apparatus employed therein,”— 


Petition recorded Wh July, 1862 
15. HRICMAKD ARCHIBALD BROUMAN, Flect-street, London, “ Improvements 





in covering ships and vessels built of wood, or iron ships with a backing o 
wood, fore placing iron, stecl, or other armour plates on such ships and 
Vessels A communication irom Donald Bethune, Port Lope, Upper Canada. 





—Pet tion recorde 7th August, 1802. 

2412. Joun Gay NeEwron ALLeyN®, Butterley Lronworks, Alfreton, Derby- 
shire, and Jenivs Kopears, Essex-court, Temple, London, “* lmprovements 
iu the manufacture of flanged wrought iron or eteel plates, an lof wrought 
iron beams and frames of a trough-shaped section, and in the apparatus em- 
ployed for that purpose.” —Petuion recorded Lal Septenber, 1svz. 

WiLLiAM Hunt, Tipton, Staffordshire, * An improvement or improve- 
inents in the manufacture of muriate of ammond,” 

£431. Jacos BAYNES ‘THOMPSON, Morcton-place, St. George’s-square, Pimlico, 
Middlesex, /mprovements jn electro-inagnetic aching 3." — Pet. wns recorded 
znd September, 1362. 

2435. BEAXJAMIN FRANKLIN Cowas, Victoria Hotel, Euston-aquare, London, 
“improvements in cannon and re-arms.”—etiiton recorded 4th 

September, 182. ; 

yz. GeonGe TOMLINSON BousrieLD, Loughborough Park, Brixton, Surrey, 

“ Improvements in machinery used in the manufacture of files.”—A commu- 
nication trom William Picket Pierce, buston, Massachusetts, U.S. 

2494. GeorGe TOMLINSON BovusrikLy, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for cutting file "—A communication frou 
William Picket Pierce, Boston, Massachusetts, U.5.—Petitions recorded LUth 
September, 162. 

2506. WESTLEY RIcHARDS, Birmingham, “ Improvements in fire-arms and cart- 
ridges." —Petition recorded 11th September, 1862. 








other 1 














-....n 








2526, ALFRED VINCENT NEWTON, Chancery-lane, London, * An improved mode 
of and apparatus for slecking, creasing, and raisi 7 
tion from William Thornton, Cincinnati, Ohio, U.S.—Petition recorded 13 
September, 1862. 








And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal, in which this notice is issued, 





List of Specifications published during the Week ending 
27th September, 1862. 
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3 455, 10d. 









&d 






442, 4d. ; 443, 4d. ; 444, Sd. 5 445, 10d. ; 446, 4d.; 447, Sd ; 448, 10: $9, 
Gd. ; 450, is. 4d.: 451, 4d.; 452, 4d.; 453, 4d.; 454, 4d. 

4d. ; 457, 8d. ; 458, 4d. ; 459, 10d.; 460, 8d.; 461, 1s. ; 462, dd. ; 463, Gd. ; 
404, 8d. ; 465, Sd. ; 465, 4d.; 467, 4d.; 468, 4d.; 469, 4d.; 470, 8d.; 471, 
4d. ; 472, 1s. 4d. ; 473, Gd. ; 474, Sd. ; 475, 18.3 476, 4d. 3 477, 4d. ; 473, Sd. ; 





480, 6d. ; 481, 4d.5 482, Is. 4d. 5 
Sd. ; 486, 4d. ; 487, 4d. 5 488, 1s. 2d 


483, 10d. ; 484, 10d.; 485, 


vecifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely e Sums ex- 
ceeding fs, must be remitted by Post-office Order, made payable at the 
post-ottice, High Holhorn, to Mr. Bennet Woodcroft, Great seal Patent 
office. 








seeding One Penny). 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions ave made Jrom Abstracts prepared expressly for 
Tuk ENGinere, at the «fice of her Majesty's Commissioners of Patents. 


Ciass 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and Water 
Miils, Gearing, Boilers, Fittings, §c. 
J. Jounson, Ivaton Norris, Lancaster, and S, 
Chester, ** Steam boilers.” — Dated V2th Marek, W062. 
In carrying out this invention the patentees make the fire-bridwe hollow, of 


670. Morris, Stoel port, 








any suitable form to suit the fue, and place through the bridge any desired 
nunber of herizontal tubes of the multitubular class, and support the said 
bridge by a vertical pipe or tube secured firmly to the bottom of the thie by 
rivets, screws, lock nuts, or other suitable means. When the bridge is wider a 






junction pipe, or when required from any other cause, they connect to the 











at the top of the brid a cross tul and place it horizontally or transve 

With the tlue of the boiler, the said cross tube being secured in any suit 

manner. When desired tor sake of convenience and portability they employ a 
lange joint between the bottom of the bridsze and the bottom of the tine, 
They obtain additional heating surface by placing in the tlue a double evlinder 
of any suitable length, and connect it to the top and bottom of the tiie by 
pipes or tubes communicating with the water in the boil The said double 
eyvlinder is made either with or without longitudinal tubes extending through 
it as may be required, They also place or fis in the tae a number of tubes in 
a diagonal position longitudinally, and also cross tubes in connection or 
separately for obtaining an inereased heating surtiee aud free circulation of 





water. They also employ a double cylinder either with or without tubes for 
heating the teed water to the boiler, which double cylinder they place either in 
the back part of the flue, or connect it to the exhaust steam pipe, and pass 


through it the exhaust steam from the engine ; the double eylinder and hollow 


bridve are formed of welded wrought iron, 








690. 8S. V. Bonnererne, (. T. Enuanr,cadd. PF. Monti, Pais, * lating 
the pressure of ston in stem boders, and Ue combustion in eit fur- 
nares ""—Dated 3th March, Wsb2 

The object of this invention is to regulate the pressure of steam in: steam 
boilers, and the combustion ino their furnaces, in such manner that they (the 
pressuve and combustion) shall act upon each other, and be thereby mutually 
regulited one by the other, For this purpose the patentees enmblay a ve 
with fexie sides communicating with the bowler; when the pressure of ste: 








in the boiler ineresses the ve Texpands, and when the pressure becomes 
reduced the vessel is. cc ed, and by these actions ao valve, damper, or 
similar mechanical eouts is close and opened, thereby reducing or 
jnereasing the draucht to the tire, and resulating the combustion 
necordingl) 





Crass 2.—TRANSPORT. 

Inchuling Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
NESS, WC. 

674. A. M. A’Reckerr, Sui 

Dated 12th March, is62. 
The patentee claims the application 

cone, or other suitable surtice, havir 


ists, putin motion by the passage ofa locomotive engine and train, 
! 





Liton, Surrey, “ Railay signal apparatus.”"— 


of signal apparatus in which a double 


ches in idack and white, or otherwise in 





strom cont 
as aid tor the 
GOA So. Thompson, Concsts 
Botlton-le- Moors, Lanevster, 
Lerween guard and driver, a 
parts of which apparatus sare uppiiwable to connecting pipes and tubes.” 
Dated UWth March, sr. 

These improvements in: apparatuses for communicating between guard and 
driver consist in the arran erdescribed. The inventors carry a 
pipe or tube through every carriage, ¢ form the connections between evers 
two carriages, by two trumpet-mouthed tubes pressed into contact 
with each other by means of coiled or other springs, and free to recede wi ' 
the tubes in the carria or a certain distance Or they form the connections 


purpose « 


seriber 
ter, and A. T. Tuompsonand S. MAWSON, 
g 


coupling and uncoupling Ue carriages, 


Lance 
» Lancas 





Hiuay apparatuses for communicatin 








nents heres 








thewths of 





















by means of a flexible pipe; one end of the pipe is fixed to the end of the tube 
runving through the carriage, while the ¢ rend is fixed to a bell or other 
shaped mouth, the lips or edyves of which have connected to them guide rods 
free to stide in and out of the carria ml kept extended by eoiled or other 
suitable springs. This thesible spring pipe coupling is applicable to pipes tor 
conveying liquids and fluids generally. When required to increase the iatensity 
of the sound produced by the guard in’ communicating through the tube with 


hear the mouthpiece, and in front 
,open outside tl 


#, they phice a valy 
a bell-mouthed curved tulx he 

for the purpose of ¢ the wind, and of driving forward the sound mad 

afier the valve is opened, For coupling carriages the invention consi 

one modification, in the use of two tixed hooks, and of two movable hooks. One 

I ! 


the driver, or vice ee7 
of that valve introduce 


carriace, 








fixed hook and one movable hook are titted to each carriage toa boss phiced on 
the end of a bar capable of being fed from ul drawn towards the 
carriage fhe movable hooks are piined to ss on the bars, and have 
































springs fitted to them toe cause them to assume constantly a position parallel to 
the rails To each of the ses a lever is fitted, and also a weight. The 
w is eflectad by the carriages being brought together, when the spring 
hooks will become emoiged in the fixed hooks, To uncouple, the b is turned 
by menus of the lever, when two of the hooks in one boss will turned and 
freed from one anot ; awelght is employed tor bringing back the hooks into 
position when the lever is let go.--Not proceeied with 
GOW. M.A. Murr, Glasgow, and J. Meltwuam, “7 ovements in rial 
glee sand chias, end it the inod N gy vails.”"—Dated Ath Me ’ 
Isa ; 

This invention relates, First, to an improved eonstraction of cast metal 
sleepers and chairs; and, Secondly, to a mode of fintag rails and chairs, The 
improved sleeper is cast iu the form ofa disc; there is a central boss or raised 
part which fortis a txise from which the chair jaws spring, This part of the 
sleeper ts cast thicker than the other portion, and below it is further stren 
by a transverse rib which extends aeros underside of the boss, and 
formed on it ateather, which is immediately under the eentre of the rail, and 





Leentral part the surface of the 
curved in an outward 


Sleepers constructed 


Which fits a neteh in the bar From t 
sleeper slopes slightly towards the mar rim bein 
to the lower part ot 


Thisisn these 


direction, somewhat similar 


according to this plan require less metal of the dome shape, while 
they are much stronger, and they take a firmer hold of the ground, Tha 
sleepers When laid upon the rails are connected by means of transverse tic 


bars, which extend beyond the centre of the sleeper; and this part of the tie 
bar is notched to fit the feathered part of the central rib of the sleeper. The 
tie bar is fastened to the sleeper by a sac bolt which passes up through the 
dise, and is secured thereto either by a nut or split key. The Second part of 
the invention refers to a mode of fixing rails in the chairs, Under one moditl- 
cation, as applied to double-headed rails, the rail is placed in the chair bearing 
against the parallel face of the inner jaw, and between the other face of the rail 
and the conticuous jaw is placed a bolster piece. This bolster piece is) by 
preference formed of a rectangular figure, and its inner face, which presses 
against the web of the rail, is bossed out, the tlat rim forming the bearing sur- 
face. The outer face of the bolster piece is formed with a central recessed part, 
and the ends which form the bearing surfaces for the key are curved, or they 
may form plane surfaces extending in an angular direction from the ends of the 
balster piece towards the part in the centre. The inner t of the 
conticuous jaw of the sleeper is cast te a fig corresponding to the opposite 
face of piece, and a curved key is driven in between the jaw and the 
bolster | The key is by » formed of malleable iron, the curvature 
to it in a lateral ection, and it is slightly tapered towards one end. When 
the key is driven in, its curved surface presses against the corresponding parts 
of the bolster picee, and the rail is thus tightly wedged up between the parallel 
faces of the bolster piece and the inner jaw of the chair. 











recessed TC 





bolster 





ee, reterehe 
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E ENGINE 


712. W. Crank, Chancery-lane, London, “ Brake for 
commu:.ication.—Dated \ith March, 1862. 

This invention relates to an improved brake for railroad carriages and of 
that class which are operated by the movement of the carriages from the 
running gear thereof. The object of the invention is to obtain a brake which 
will admit of being applied by a single person to all of a series of train of 
carriages, the brakes of the several carriages being simultaneously applied with 
an uniform pressure, graduated as may be required with the greatest facility, 
far more so than the brake of a single carriage inged in the ordinary way. 
The invention consists in the employment or u of what the patentee terms a 
tumbling rod, which is placed longitudinally underneath each carriage, just 
above its axles, the tumbling rods of the several axles comprising a train being 
connected t ther and so arranged that they, with their draw bars, may be 
rotated, and also lowered and raised, and by means of suitable gearing con- 
nected with a slide and belt shipper. The above parts are used in connection 
with two cones, a belt, and two cylinders, one cone and cylinder being placed 
on an axle of each carriage, and the other cone and cylinder on a lever which 
is connected to a chain attached to the brake bars, all being arranged sub- 
stantially as shown to efiect the desired end, 


railway carriages.” —A 











719.5. Grant, Alion place, M.idstone, “ Portable railways.” —Datel lith 
March, 1862. 

In carrying out this invention the raiis (which are of » kind known as 
plate rails) are secured upon longitudinal wooden sleepers of convenient ler 
for aman to carry. The ends of these sleey re provided with tongues 
sockets, so that they may be fitted together, and the ends be thereby supported 
reciprocally when a heavy weight passes over them, er width between 
the rails may be maintained by means of transverse tie rods bent up at their 
ends, so that they may be inserted in holes or sockets made in the longitudinal 
sleepers for the purpose, and these transverse rods may be provided with 
carrying pulleys tor supporting a rope, if it be desired to work tae railway 
trucks by means of stationary engines. Crossings or turn-outs are made of 
separate pieces, curved or otherwise according to the particular kind of crossing 
required. A turn-out at or neara right angle may be made either with two 
curved pieces of suitable radius and properly combined together, or a turn-out 
may be made of one curved piece, in combination with a movable or swivelling 
straight piece, which will form part of the direct track, but is capable of turning 
on its centre like a turntable when required, The carriages or trucks are by 
preference constructed with single pairs of running wheels, and when it is 
desired to turn a earri out from the dircet track, the wheels of the i 
are brought into the movable and curved position above mentions i 
causing one wheel to reston the turn plate, and the other to ran round 
curved turn-out, the carriage may be brought into a position at right angles 
to its former direction, and may then be move! along a new track. In or 
to prepare and level the ground to receive the slecpers the patentee has devise 

f two or more plotiehis me ! 
ifts of a pair of heavy 
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he 



































an apparatus consistin 
whieh also carries the 








weighted rol 




















} catised te in the furrows made by the ploughs in fr 
} trucks, orearri to be used on the railway and which form th 
| the favention, are constructed with two ining wheels only, | 

they are also provic witha p of small supporti wheels 
} running wheels is made fast on the axle while the ot r rites | G 
| ‘Two or more of these carriages way be joined together by their ond 1s. 80 
| as to form four and six wheeled +3 if required to cart lis Th 





1 







y hinge join 
se hinge jo 
us Inay be 


so that they 
ts may be so 
und most con- 


trucks are connecte| to the framing 
may be made to tip and deposit the load. 
arranged to tip the load sideways or at the en 
Vermont, 


721. 


bodies of th 





S. N. pe LA Hace DE Barsezteres, Purvis, ** Morse-shoc.”—Dated loth 
Mareh, (si 

The object of this invention is to provide for the feet of horses a 
surtace, which, on the occurrence of a sudden frost, will a 
attached to their hoots, and detached theretrom, withou 








a farrier, 
the ordinare shoes remaining undisturbed in their position, and ready for 


sed 





service on the breaking up of the frost. 
an improved expanding or supplementary sh 
hinged at the side to allow of its opening la 
ordinary shoe, 





To this end the patentee has cde 
+, Which has one of its quarters 
rally and then closing upon the 







Cass 3.—FABRICS 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ye. 


rdwick, Lancashire, 
-Dated Wah Marek, 1 ; 
This invention consists, First, in a novel combination and ¢ 
mechanisin whereby the action, which in the ordinary machine 
single spindle and regulates the winding on and press down as above ¢ 
thread on a single spool or bobbin, is applied to two or mores} 
| spools or bobbins thercon in the same muichine, by which menus Uh 
is chabled to attend simultancously to the winding on of as many 
bobbins as there are spindles in the machine, instead of to one only, 
in plication of a spring to cach guide or presser used for guiding and 
press town the varn or thread, whereby the necessity of pressing the guide 
by hand is obviated. Thirdly, in an arrangement of mechanism wherein a 
scries of pins on one or more vertical bar or bars, raised and lowered by lever 
or other convenient means, act simultaneously on the guides or pressers, 
to lift and hold them up as required. Fourthly, in the application of an eye to 
the guide or presser to prevent the yarn or thread flying off, and to increase 
the drag or friction on the threads in passing to the bobbit Fitthty, 
in the application or arrangement of mechanisin wherein a lever brou: hit into 
action by the foot of the attendant moves one or more sliding bar or bars to 
which a doffer plate is attached, so as to push the bobbins off the spindles.— 
Not proceeded with, 


67s. FE. rirron, A Winding yarn or thread on to 
be > 


bobbins or spo 


















secondly, 





the 3 


























683. J. and R. Cunninauam, Paisley, An improved ornanuwi'al fabric, and 
improvements in weacing and in jucquard apparatus.”"—Dated 13th 
March, s62. 

The patentees claim the producing of an improved ornament 
the introducing of improved weaving arrangements tor the 1 
mental fabrics, substantially Also the contriving E 
apparatus so as, by a mere shift of the draught board or grater relatively to 
the cords or wires, the pattern to be worked to either side of the 
fabric, substantially in the manner deser i 


al, 
cl 


ric, and 
ot orna- 
acquard 






i 





as deseribed. 


to cause 








aning and preparing cotton.”—Dated 


“ 





Il. Frercuer, Manchester, 
13th Murch, Ist2. 

The Indian churka is used for separating the seed from the cotton. The 
inventor furnishes it with a hopper or feeder and a diaphragm to keep the seed 
He covers the rollers with metal cylinders, and makes one 
1 larger than the other, He applies metal spindles to work in metal bearings, 
| which muy attached to the wood He substitutes weighted levers 
for the wooden wedges used to gain pressure, or a light metal frame and springs 
may be used instead of wood, He improves the American roller gin by using 
rollers covered with metal eytinders, an ns pressure by springs, heavy tly 
wheels, or weizhted levers. In one makes the top roller the larg 
and feeds by an lich regulates the quantity of co 

e smatier roller, a cover and 


| presented to the r 
tk used to protect the cotton and part with the seeds. Then it 


Os6. 





from the cotton, 


be frame, 











est, 









Isses tWice 
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this t 
} through the roller he adds a third roller, which inay help to straighten the 
} fibres by voing faster; or it may have small pins on its surface to draw out the | 
} fibres after the seed has been > rated, and pass the fibres over a erid, where 


used to cl 





an 
The 


the small 


pu » A-serics of rollers may be 
it they may not be injured in the packin 
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roller acting on each of the larger ones.—.ot procecded with. 
688. J. Howanp aad J. Butiovan, Aceriigton, Lancaster, * Warping and 
oming machines."— Dated Vth Marek, 1862. 





invention relates to a self-acting stopping motion, that is to sa 
means of stopping the warping er beaming machine when one or more of t 
} Warp threads | kK, by means of a current of electricity Phe electric spark 
or current acts upon a magnet, Which is in connection with a catch or knocker 
| off piece. Each thread of the warp suy rts a pin, Which, When so supported, 

can only touch one of two conducting surfices Connected respectively by wires 
to the negative and positive poles of the battery. The moment a thread breaks 
its pin falls on the « ting surface, and thus forms a connecting link 
between the two poles, The electric current thus established charges a magnet, 
which, by attracting a cateh or other suitable agent, brings the knocking ort 
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piece into action, The thread being pieced again supports its pin above one of 
the conducting surfaces, thereby breaking the connection between the two 
poles, so that the magnet, having lost its power, cannot attract the agent 


tion, and so the machine continues work- 
allows a pin to fall, which acts in the 
Not proceeded with. 


"— Pa 


which brings the knocker off inte ac 
ing till another thread amd 
mutnner above described, and stops the machine 


700, J. KENT, Moscow, “Cleansing and bleaching. 
tion. —Dated 13th March, Iso2. 

This invention in subjecting cotton and 
Whether in the form of yarn or thread, or made up inte fab 
the tollowing p Lime and soda are mixed (in the proportion of about 
2 1b, of carbonate of soda to 11h. of lime) with wat and allowed to stand to 
settle, When the clear liquor is drawn off of separated from the solid matters, 
it is found that the strength of the liquor when used should mark about one 
and ahalf totwo anda halfdegrees of Twaddle’s hydrometer ; a strength ofone and 
a half degrees is found sufticient for tine light goods, and for heavier go« a greater 
strength. The yarn, thread, or fabric, or other preparation of vegetable fibres, 
is steeped in this liquor for trom thirty to tifty minutes, more or less, as the 
case may require ; fine goods require about thirty minutes, and stouter ones a 
longer time in proportion, The process of cleaning and bleaching is then 
finished in the ordinary manner by washing, and then treating the Prous 
materials with dilute sulphuric or muriatic acid and chloride of lime as 
heretofore, 


breaks, 
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). W. PicksTonE, Radcliffe, Lancaster, “ Piled fabrics.”—Dated 15th March, 

1862. 

For the purposes of this invention a fabric is woven consisting of cotton 
warp wefted with cotton yarn to form the ground or body of the fabric, and it 
is also wefted with a mixed weft consisting of cotton and woollen or worsted 
yarn, such mixed wefting heing suitably carried or floated on the face, as to 
admit of the mixed weft being cut into a pile, as when weaving plush, 
velveteens, and such like fabrics as have their surface or floating wefts cut 
into a pile. By this using combined weft for producing the pile of a fabric, a 
ar effect will be produced when such fabric is dyed, by reason of the 
difference of tint or character of colour imparted by the die to the animal and 
to the vegetable fibre of the pile. 
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Crass 4.—AGRICULTUR 


Including Agricuttural Engines, Windlasses, Implements, Flour 
Mills, §e. 

G. T. Bovsrietp, Brixton, © Machinery for dinging and disintegrating 

the earth tor agricultural purposes."—A conimunication. —- Datel Ath 

March, 1862. 

The object vt inis inventionis to dig up soil by rotating tools which enter and 
pry off svil in a manner analogous to the operation of a hand spade or fork. To 
this end the First part of the invention consists in the combination of a series of 
rotating digging tools with a carriage frame, by means of which they are moved 
forward, and with mechanism which causes the series of diggers to enter the 
earth in such manner as to divide the earth into successive slices, whose sides 
are perpendicular to the line of progression of the machine, and after penetrat- 
ing topry off and raise the slices in a manner analogous to the operation of a 
hand spade or fork by the continued rotation of the series. The object of the 
Second part of the invention is to break the clods effectually after they are 
raised, and to detach them from the diggers. This part of the invention consists 
incombining the series of rotating diggers constructed and operated substantially 
as above set fourth, with cleansers which extend between the « 2 or they ri 
from the earth, so that the slices or clods raised by the diggers are operated upon by 
the said cleanser and are broken, The object of the Third part of the invention is to 
enable the diggers to be set to penetrate the earth to different depths as desired, 
and to carry the diggers above the ground when not in use, and this part of the 
invention consists in combining the carrying wheels with the carriage of the 
ing machine by means of cr. axles controlled by a lever and winch or 
their equivaicnt, so that the ule rs can be lowered or raised upon 
the carrying wheels by operating the said winch. The object of the Fourth 
part of the invention is to enable the digging mechanism to be operated and 
propelled in a simple and effectual manner power, so that the ma- 
chine constitutes a digging locomotive, and this object is effected by combining 
the steam engine or engines of the locomotive with the diggers, in such manner 
that the hitter not only dig the earth, bat also constitute the drivers by means 
or which the dissing locomotive is caused to progress. 
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718, J. ilunver aad R. Scorr, Cumbusuethan, Lanarkshiie, “ Reaping ma- 

'— Dated Vath Mai y 
This invention rel 
hines of the d 
of an open reel 


Chines 








ites to the rent and construction of reaping ma- 
‘ling class. ler one modification the machine consists 
lar frame, in the central parto? which are fitted the bearings 
of the axle carrying the main bearing wheel. The front part of the frame is 
prolonged outwards, and carries at its extremity an ordinary leading wheel, 
and extending laterally trom the front of the main frame is the bar or frame 
carrying two knives or serrated cutters, the extremity of the cutter being sup- 
ported on a wheel in the ordinary manner, On the axle of the bearing wheel, 
and outside the rectangular frame, is fitted a wheel or dise, the periphery ot 
which is corrugated, or forms a series of undulations at right angles to the 
circumference of the wheel. This dise is keyed to Ube main axle, and it 
traverses Within 2 longitudinal slot or opening formed in a movable bar which 
slides to and fro in brackets projecting Laterally from the main frame, At the 
extremities of the slotted open in the sliding bar are two antifriction rollers, 
and as the disc on the main axle rotates with the motion of the bearing wheel, 
the projections of the corrugated disc act alternately on the antifriction rollers, 
and cause the sliding bar to traverse to and fre with a rapid reciprocator: 

movement, To the trout end of the sliding bar is jointed a duplex link piece, 
the extremities of which are connected to two small shafts arranged ina vertical 
position, and carrying at their lower ends bell crank levers. Each of these bell 
crank levers is connected to a serrated cutter of the ordinary kind ; the cutters 
are arranged one above the other, and slide to and fro in the laterally project- 
ing cutter bar before referred to. ‘The rapid oscillatory motion of the sliding 
bar communicates a corresponding movemeut to the cutters, the duplex arrange- 
ent ‘the cutters admitting of a reduction in the extent of their lateral 
traverse, and a corresponding saving in wear and tear of the moving parts. 
As the machine is moved torward, the crop is rapidly cut by the movement of 
the cutters at the paris where they cross each other, which, when arranged in 
this Manner, Operate with a scissur-like action. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Apvanctna Rates ror Fintsuep Iron—Larce Prorortionate De- 
MAND: Shect Orders “ Going a Begging ”»—Unxcenrainty or Furvne 
Prices or Fimsr-cirass Hovuses—Larcge Oxpver ror Ramway non 
—Tue Pig Manker: The Advance Maintained: Increased Drodue- 
tion: More Furnaces to be Blown-in—Coat anv Ironstone: IMigher 
Prices Demanded—GeNeERAL MANuFActuRING TRADES: The Jm- 
provement in tne Home Trade Kept Up: Foreign Markets Men- 
tioned—COVENTRY ‘TRADES: Great Depression—Boarv or Trade 
Rerurns ror Aveust: Metals Specified—Tue Strike in THE How 
Low Ware Trave: Expenses of the Strike—Dirwixscuam Manvu- 
FACTURERS Finep ror not ConsumMING SMOKE— VENTILATION BE- 
TWEEN Decks: The Plan of a Birmngham Manufucturer—Anomne 
Atrenrvr to Lesuserrat&s THs WOLVERHAMPTON Scuoon or Art— 
‘THe CORPORATION OF WALSALL AND THEIR GaAsworks: Great Le- 
duction in Price—Stovursrivce Ramway: Jla/f- Yearly Meeting— 
Serious Bowen ExrLosion at A COLLIERY—ACCIDENT TO AN ENGINE- 
MAN. 


























Certain makers of finished iron have during the week sent out 
revised price lists announcing a rise of from half-a-crown on bars to 
five shillings on hoops, and they have received orders at those 
advanced rates. ‘These makers are not those who are usually 
termed first-class. Such makers profess to be guided by the deter- 
mination of the “trade;” and, inasmuch as it was not last week 
deemed prudent to determine upon an advance on the rates that 
have now for some time prevailed, the members of the “ Association” 
will not probably issue any announcements declaring an alteration 
upon the previous prices. But even with these firms it will not now be 
su easy to effect purchases at a decline upon the list rates as it was 
at this time last quarter. We do not think that it is likely that the 
Quarterly Meetings will determine upon a rise, inasmuch as to 
depart from the recommendation of a Preliminary Meeting is a most 
unusual circumstance. It is not, however, au unprecedented 
circumstance. Another week must, therefore, elapse before it 
can be safely asserted that the “trade” houses will not do 
as certain of their less influential competitors are doing. It must not 
be inferred that because a rise has been declared by some makers 
that, therefore, they command prices in advance of those which the 
first-class houses can secure. The advance merely brings up the 
prices of the second-class makers nearer to the level of the first- 
class firms. During the week the demand for sheets and boiler 
plates, which has for some time past been so very good, has been 
more than maintained. Indeed, in the latter description, some 
firms whose orders had begun to fall off in the past three weeks— 
but who during that time received a continued copious flow of 
orders for sheets—have had delivered to them a number of specifica- 
tions for plates of a value surpassing that of the number to hand in 
any recent corresponding period. Simultaneously orders have been 
afloat for sheets for Russia. The late period at which such work 
has remained in the market is most exceptional. As it bas been re- 
quired that the iron should be completed by the 14th inst., the 
orders have, in almost every instance, been declined. A very large 
order for iron for railway purposes has just been received by a firia 
in this district extensively engaged in that department, and it has 
oceasioned a demand by them for a considerable addition to the 
staff of work people employed at their works during the past few 
months. There are few makers of iron in and around Wolver- 
hampton and Birmingham where a much better trade is not now 
being carried on than was being transacted three months ago. — se~ 
membering that we are now approaching the short daysand the in- 
clement weather when nearly all out-door occupations will bave to 
be suspended, this state of things is most gratifying, and it bodes 
well for the artisans and labourers who usually find employment 
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in the ironworks here, but who look forward to the winter 
months with natural trepidation. 

The tone of the pig iron market keeps up. There are few 
houses who make good pigs of either the hematite or the argillaceous 
ores who have not sold pretty freely, and certain of them at an ad- 
vance upon last quarter. Yesterday (Thursday), in Birmingham, 
vendors of that class of iron affirmed that “the increase of half-a- 
crown a ton has been pretty generally obtained.” There are, how- 
ever, instances in which first-class makers of finished iron have 
bought the larger proportion of their supplies at last quarter's rates, 
the advance, when acceded to, being to the extent of 1s. 3d. a ton 
upon the former prices. As was to have been expected, the im- 
proved character of the pig market has induced additional furnaces 
to be blown in, and preparations to be made for still further in- 
creasing the supply. 

The ironstone and coal mine proprietors are all asking an advance 
upon the late rates; and well they might, for during some months 
past such property has not been productive of much profit. 

Relative to the general manufacturing trades of Birmingham and 
Wolverhampton, we have to report that at the former place trade 
is in an active condition, in some branches the large manufacturers 
having two or three weeks’ orders on their books, and this is in 
the most important trades. Such a demand is a great contrast to 
the corresponding period of last year, when some of the manu- 
factories were not working more than four days per week, and, as 
has been correctly remarked, a general want of confidence seemed to 
exist among the mercantile classes, which occasioned extensive 
restrictions of operations in every department. Now, although a 
sufficient amount of caution exists to prevent speculative trading, 
the general tone is healthy, and the character of recent orders seems to 
predict a steady autumn trade. In Wolverhampton and its locality 
a slight animation is observable, a tolerably large number of orders 
having been distributed, and most of the manufactories of the lower 
priced goods working at full time. This improved state of things 
is chiefly owing to the demand now in the home market, which is 
attributable in a great measure to the late generally good harvest, 
which, of course, puts the agricultural population in a position 
to make larger purchases than under less favourable cir- 
cumstances. In regard to the demand from foreign markets 
we have to observe that France has sent in some fresh orders of late. 
The Spanish and Portuguese trade is steady, and there has been a 
fair amount of business doing to Egypt. In the Spanish West 
Indian trade there has been no change for the last few weeks; but 

it is quite up to an average. The South American trade is quiet. 
For Canada there is hardly anything doing ; money is reported scarce 
in the colony ; but the crops are so abundant as to give a fair pros- 
pect of trade for another season. For America there is a moderate 
amount of business in a class of articles which cannot be dispensed 
with, and of which the markets have been allowed to get unusually 
bare. There is also a sprinkling of Australian orders on hand. 

Unhappily we are not in a position to report in so gratifying a 
manner relative to the Coventry trades. Most of the factories, in- 
cluding some of the largest and most commodious, are either doing 
nothing—several having been completely closed for the last two 
years—or are occupied to an extremely limited extent. The newly 
erected cotton factory, in the success of which the inhabitants of 
this city reposed so much confidence, and so liberally came forward 
with their money to promote, is certainly complete, and the directors 
are ready to take advantage of the first favourable turn affairs may 
happen to take, but that is all that can be said; at present it affords not 
the slightest relief to the fearfully overstocked Jabour markets in con- 

2egion with the saeaww Sa eu way, aw ew CULUULL aacuory 
it 7 theaton is, we believe, in precisely the same predicament. 
Opinions vary with respect to the future prospects of the ribbon 
and watch trades. Some are hopeful, others desponding. There 
are at present, unoccupied in Coventry, 752 front houses, 622 in 
courts, and 62 detached, making a total of unoccupied houses of 
1,436. A local paper, which furnishes the above statistics, remarks : 
“The general knowledge which every resident inhabitant must 
possess from self-evident facts, is sufficient to justify the conclusion 
that the coming winter will be a hard one with many thousands 
amongst us, and if it were possible to produce an authentic tabular 
statement of the number of unoccupied houses—of looms and 
factories standing idle—of hands in the ribbon and watch trades 
wholly unemployed, or with only partial work, and of the average 
rate of wages of those who are not destitute—if such a statement 
were produced at this moment, we feel assured it would startle 
many who are labouring under the illusion that Coventry has tri- 
umphed over its difficulties.” 

The export trade in British manufactures and produce appears, 
from the Board of Trade accounts for the month of August, which 
were issued on Saturday, to have nearly returned to its condition 
prior to the rupture of the American Union. The value of the 
exports is stated at £12,829,627, being an advance of nearly 
£600,000 upon those of July, which was the busiest month of the 
year, exceeding the average of the preceding four months by about 
33 per cent., and that of the first two months of the year by nearly 
50 per cent. The value of the exports of the corresponding month 
of last year was £12,337,441, and that of the exports of August, 
1860, £13,535,205. ‘The increase of last month upon the correspond- 
ing month of 1861 was, therefore, uearly half a million, which is 
more remarkable when the great diminution which has taken place 
in the exportation of cotton goods is considered. ‘This increase in 
value has taken place chiefly in the exports of coal, earthenware, 
fish, haberdashery, linens, :netals, and woollens. In some of these 
the increase has been enormous, and in all it is very considerable. 
Fire-arms rose from £33,648 to £208,122, the ‘trade benefit- 
ing largely, it may be inferred, from the late sanguinary 
battles in Virginia, and the requirements of the new levies 
ordered by the Federal and Confederate Governments. Ilardwares 
and cutlery show a decline from £224,629 to £298,829, arising 
chiefly in the exports to Spain, Holland, Australia, South Africa, 
the United States, Brazil, and the river Plate. There was a great 








= e in the exports to France, and also, but in a lesser degree, to 
tussia and Cuba. Machinery in the aggregate likewise shows a 


falling off, as, though the value of the steam engines exported 
during the mouth rose from £80,896 to £151,377, consequent upon 
hd extensive shipments to Spain, India, and Lrazil, the value of 
the exports of other descriptions was £267,248 against £318,852 in 
the ohne onaing period of last year—a difference distributed over 
anh of the foreign and colonial trade, except that with France 
7 wh ustralia. Plate, plated wares, jewellery, and watches show an 
ae ae £40,781 to £51,348. These articles and fire-arms, 
a heslcwee tien of Lirmingham industry, show a larger per centage 
Je . -" than alinost any others, except some of the metals the ex- 
ports of which were as shown in the following table :— 
Month of August. 








. lsu, SEs 

Iron, pig and puddled o- £130,289 .. _.. 
Bar, angle, bolt, and red iron = 186/385 
Railway iron .. 4. is +. ee 186,385 
ron wire... aa ce. “6 - * ee 289, (008 
Ca:tiron .. ir seesge) cee ee ee 28,482 
= a sheets, and boiler ee o. 41,020 

eee 2s: “+ os Senet 6,795 a 
Wrought iron 1] Ml eersra Tl agstias Preys 
Steet, unwrought .. .. .. 104,082 .. 64,182 . “$0317 
Seber? UUWrought £9,691 61,064 .. 58°90 
’ °e 20 oe 58,902 


Copper, unwrought (including 
yellow metal) .. .. .. 166,206 





' ee ee 201,120 
wae. ee ee ce oe oe §6=626,204 ., oe 18863 
Tin, unwrought .. .. 44.498 x oe 45'528 
Poort oe act o- 5, 528 
in-plate.. .. 0. 2. 2. 162463 2 Gols 12 ops758 
ee tate BST. 00K 8 5,880 
1¢ exports of pig iron to the United States was less than half 


that o ’ i i 

an at Ge corresponding period of last year, but to all other 

pe Tall ~ ag Was a cousiderable increase, especially to France 
oland. Of the descriptions of iron second in the table the 

arger than to any other part of 


€Xportation was, on the contrary, | 
world. ¢ 


The increase in railway iron was less considerable, and 
arose chiefly in the exports to France, Spain, India, Australia, 
Canada, the United States, and Brazil. There was an increased 
exportation of cast iron to Australia and the United States, but the 
exports to other countries show a considerable falling off. Under 
the next head—hoops, sheets, and boiler plates—the increase was 
very large, and extended to every country, except France and 
Holland. In wrought iron the increase was general as regards 
foreign customers, but the exports to India, Australia, South Africa, 
and Canada exhibit an extensive falling off. The exports of 
steel to the United States were more than doubled, which 
accounts for a large aggregate increase, in conjunction with 


Canada. 


the fact that the exports to all other countries declined. 
Holland, Belgium, and India took less unwrought copper 


than in the ccrresponding period of 1861, but more wrought 
copper and yellow metal, the increase in which extended to 
all countries, except Italy and the Hanse Towns. There were ex- 
tensive shipments of can to Russia, China, and the United States, 
with a less increase in the exports to all other countries, except 
France and India. The United States have been the principal cus- 
tomers for this metal during the whole of the expired portion of 
the present year, therein taking precedence of China for the first 
time. The increase in unwrought tin was general, with the excep- 
tion of a slight decrease in the exports to France, whilst the United 
States more than tripled their demands for tin plates, of which all 
countries indeed, except China, took a quantity in excess of their 
imports of the same during the corresponding months of last year. 
The value of the exports of coal, cinders, and culm, for the month 
of August, 1860, were £362,732 ; for 1861, £338,050; and for 1862, 
£385,470. 

The imports of metals comprised 24,080 ewts. of copper (exclusiv 
of ore and regulus), 6,918 tons of bar iron, 217 tons of steel, 
605 tons of lead, 1,812 tons of zinc, 6,912 cwts. of tin, and silver 
ore to the value of £2,684; the imports of the sime during the same 
months of last year having amounted to 20,660 ewts. of copper, 


other country, the exceptions being France, Italy, India, and | 


struck at every revolution. His tace was of course much muti- 

lated, and though the machine was quickly stopped death ensued 

in a short time. 

NOTES FROM THE NORTHERN AND EASTERN 

COUNTIES. 

(From our own Correspondent.) 

Liverroot : Mersey Docks and Harbour Board: Storage of Petroleum 
—Srate or Trave: Sheffield : Manchester—-Tur Corron Surriy Ques- 
TION: Jinproving Prospects—IMrnovEMENT OF THE Port or GooLE—T HE 

Inon AND Macuine Traves or Leeps—Ciay Cross Contry Com- 
pany: Large New Pumping Engine—Manvre Viavvet on Tue Hype 
anp MarvLe Brancn Rawway—Tue Mivpre Leve. Draiwace— 
Noxtuern Marrens: Graving Dock at Jarrow: Inauguration of the 
Stephenson Monument : Trials of Reaping Machines: Screw Steamer 
for the Channel—Nowtn Brarrisu Rarway: Position and Prospects 
of the Undertaking—-Scormisn Tories: New Railway Works: Launch 
of the War Ram Hector. 

We commence with Liverpool. The Mersey Docks and Harbour 
toard at its last sitting agreed to accept the tender of Messrs. B. 

Hick and Son for machinery for pumping water from the graving 

docks at Dirkenhead ata cost of £3,453. Mr. Brocklebank, who 

moved the adoption of the tender, stated that the pumps would 
work on the rotary principle, and that the engineer had every con- 
fidence that they would prove equal to the work required of them, 

The large graving dock was of immense area; and part of the 

water would be run off by a calvert down Beaufort-road, while the 

rest would be pumped out by engines. It was expected that the 
maximum time for emptying the large dock would be about twelve 
hours, and for the small dock eight hours. There was a condition 
attached to the contract that in case of the fajlure of the rotary pumps 
the board could for a further outlay entirely change the system to 
chain pumps, the plan now in use on the Liverpool side of the river. 

It was determined to construct a new lighthouse in place of the pre- 

sent Upper Hoylake lighthouse with a dwelling-house for the keeper, 








3,982 tons of bar iron, 377 tons of steel, 1,807 tons of lead, 
2,258 tons of zinc, 3,318 ewts. of tin, and silver orc to the amount 
of £8,919. 

The strike in the hollow-ware trade is not yet at an end. A 
meeting of the operatives on strike was held on Tuesday, when it 
was again asserted that the strike would soon be concluded. In 
proof of this it was stated that the masters were sending in every 
direction for men, which would indicate that they were driven to 
the last push. Great confidence was as usual expressed by the dif- 
ferent speakers in the eventual success of their demands, notwith- 
standing that several men had proved unfaithful in returning to 
work under the obnoxious discount system. It was also said that 
the General lronmoulders’ Society had expressed condolence with 
and recommended this movement to the sympathy of all engaged 
in the trade throughout the United Kingdom. From statements 
made at this meeting it appears that each operative strike receives 
weekly for himself &s., for his wife 8s., and for each of his children 1s. 
‘The whole weekly expenditure being now an average of £60. 

A case in which several manufacterers had neglected to provide 
for the consumpticn of smoke emitted from their engine-stacks was 
on Tuesday heard at Birmingham. ‘The fines inflicted were as 
follows :—Thomas Chatwin, engineer, 10s:; Ezra Millward, gun 
manufacturer, 5s.; Joseph Moore, gun implement maker, 5s. ; and 
Frederick Fletcher, nail manufacturer, 40s., with costs in each case. 

A plan for ventilating the ‘tween decks of her Majesty’s ships of 
wits hag been recently introduced to the notice of the Lords of the 
Admiralty by Mr. Phipson, C.E., of London, formerly of Birming- 
ham, and nephew of Mr. R. B. Phipson, of Mott-street, in that town. 
The apparatus consists of an air shaft or cylinder exten liug in 
several lengths from the upper to the lower deck, and contaming a 
fan which is worked from the main deck by asmall 2-horse power 
vertical engine. Above the fan is placed a dial to indicate the 
amount of air supplied to the decks below. There is no perceptible 
draught produced, the inlet of cold air below displacing the hot air 
floating above. A trial of the plan has just been made, by order of 
the Lords of the Admiralty, on board the St. Vincent harbour train- 
ing-ship at Portsmouth, and the experiment is spoken of as being 
highly successful. 

Another effort is being made for the resuscitation of the Sch ol of 
Art in Wolverhampton. The committee of management have issued 
a notice in which they state that the school will be re-opened on 
Tuesday next. In addition to the evening class, a class for ladies 
is announced on two days of the week. 

The Corporation of Walsall, to whom the public of this district 
are under great obligation for having by their example led the way 
toa great reduction in the price of gas, are again about to give 
another proof of their good management. The price is now reduced 
as follows:—From 3s. 4d. to 3s. per 1,000ft. to consumers of less 
than 25,000 cubic feet per quarter; from 3s. to 2s. 10d. per 1,000ft. 
to consumers of more than 25,000, and less than 100,000 cubic feet 
per quarter; from 2s. 10d. to 2s. 8d. per 1,000ft. to consumers of 
100,000 cubic fect per quarter and upwards. ‘This reduction has been 
determined upon after a most careful scrutiny, and the managers are 
not without hope that at no distant time further concessions may be 
made, A large amount of the borrowed capital has been repaid. Creat 
additions have been made to the plant and works. The gas supplied 
to the public is of a superior quality, and the ratepayers will in a few 
— be the owners of a property worth more than £20,000, free from 

ebt. 

The half-yearly meeting of the Stourbridge Railway Company 
was held on Friday last. From the report of the ‘directors it 
appeared that a railway for the better accommodation of the Stour- 
bridge district was fast approaching completion. It was also stated 








There was an increase of exportations to nearly every 





that another application will be made to Parliament during the 
ensuing session for further powers. The report said further that 
the Great Western, in conjunction with the West Midland Com- 
pany, had, after great opposition on the part of the London and 
North-Western Company, obtained leave from Parliament to con- 
struct a line of rails irom Smethwick to West Bromwich, ly which 
Stourbridge would be put into more direct and independent com- 
munication with all the Great Western lines. The engineer's 
report stated that the contractor for the Stourbridge line Was prose- 
cuting his work in a vigorous manner. ; 

On Tuesday one of those catastrophes so frequent in this district 
occurred at the Vierey Colliery, which is worked by Messrs. Cox 
and Edwards, of Smethwick. Shortly after nine o'clock the boiler, 
one of the large dome-shaped pattern attached to the engine, of 28- 
horse power, exploded with a very loud report, ascending perpen- 
dicularly about thirty yards, striking the top of the chimney sbait in 
its flight, utterly destroying the upper half, and shattering the base 
and finally falling some twenty yards off a huge, shapeless 
mass. ‘The whole of the side of ‘the engine house was blown 
away, and the brickwork of the boiler and the blacksmith’s shop 
situate at the back of the boiler became one heap of ruins, the 
debris being hurled great distances. Fortunately the greater part of 
the hands were away at breukfast, and the blacksmith, not three 
minutes before the explosion, had been sent on an errand by the 
manager, or he must have lost his life. The engine man, who was 
in the engine house at the time, had a miraculous escape, for though 
severely bruised and scalded, he received no fatal injury. Two men 
who were employed in louding boats were blown into an adjacent 
canal, but escaped with a few cuts and a short immersion. The 
boiler, which was an old one, had been very recently repaired, and 
the engine man states that the pressure was only 6} 1b. to the inch 
ae —~ of the explosion is quite unaccounted 
or. will be at lcast a fortnig fore the colliery can agai ) 
wl A sae tg eg rtnight before the colliery can again be 
A few days since a fatal accident happened to a man named John 
W hitchouse, chief engineer at the Herbert's Park Ironworks, near 
Bilston, The deceased was engaged in testing the strength of a 
mass of iron, and was holding the handle of a wheel which com- 
municated with the iron, when, owing to the great pressure, the 
iron snapped asunder, and set the handle revolving with fearful 


ata cost of about £840. The board farther resolved to erect ware- 
houses for the corn trade at the Waterloo dock at the estimated cost 
of £291,671, the same to be let to the trade for ten years at a rental 
of £9,825 per annum. ‘The area of the warehouses will be 10,927 
square yards. Yetagain the board determined to erect warchouses 
for the same trade at Birkenhead at an estimated cost of £169,486, to 
be let to the trade for a rental of £8,750 per annum. The 
area of this latter pile of warehouses, together with the 
land required for their werking, Will be 14,124 square yards. 
It appears from a report submitted by Mr. Ellacott, assistant 
engineer, that it is intended to deal with nearly the whole of the 
space between the south side of the Waterloo dock and the north 
end of the Prince’s dock, and to convert the existing basin into an 
irregular-shaped half-tide dock, containing two jetties and two 
canals on its eastern side, and having four blocks of corn warehouses 
built upon the quay margins. The half-tide dock will absorb the 
Prince's basin, the Waterloo lock, and 200ft. of the length of the north 
lock to Prince’s dock. Its eastern wal! will be coincident with the 
existing eastern wall of the Vrince’s basin for 330ft. of its length. 
There will be two entrances from the river, each of 50ft, in width ; 
and one lock entrance of 20ft. in width, and 80ft. in length of cham- 
ver. ‘The sills are proposed to be Jaid at a depth of not less than 
7{t. Gin. below the level of the Old dock sill; the bottom of the dock 
to be 12ft. below that datum. The area of water space will be 
5 acres 1,365 square yards, and the length of quayage 1,866ft. 
The north canal dock is intended to be 420ft., and the south 
canal 250ft. in length, and each to be 100ft. in width. 
The depth is also to be 12ft. below the Old dock sill. 
The area of the two canal docks will be 1 acre 2,603 square 
yards, and the length of quayage 1,540ft. The total water area in 
the half-tide dock and the canals will be 6 acres 3,968 square yards, 
and the length of quayage 3,406ft. The corn warehouses are pro- 
posed to be arranged in four blocks, on the quays and jetties of the 
new docks, and on the south quay of the Waterloo dock, They will 
form an aggregate length of 1,405ft. by 70ft. in width, and will be 
six storeys iu height. ‘The total area will be 10,927 square yards. 
The ground floor will remain open for use as a shed or an ordinary 
quay, and will be laid with lines of railway and turntables in com- 
munication with each other, and with the main line of dock railway. 
It is proposed to furnish the warchouses with machinery for the 
transmission of grain to and from the several floors, but the working 
details of these appliances have not yet been arranged. The aggre- 
gate area of the five floors in the four blocks is 54,635 square yards, 
which, at 34 quarters of grain to the square yard,and deducting one- 
fifth for passage room, will afford storage for 153,000 quarters. 

We read a most alarming article the other day in the Cornhill on 
the dangers incident to petroleum, which would appear to besufticient 
to frighten quiet ordinary persons out of their wits. With the view 
of re-assuring this considerable class of the community we may 
mention that Mr. Cope, of Naylor-strect, Liverpool, has invented a 
cask, for the use of petroleum importers, by which they can store 
petroleum with other articles of merchandise without any danger of 
explosion. The danger of explosion in petroleum is generally 
understood to arise from the vapour of the oil coming in contact 
with the atmospheric air, and, as it is well known that combustion 
cannot be maintained without a supply of oxygen, the inventor 








asserts that it is impossible for explosion to take place in his casks, 
as no atmospheric air can penetrate them, as in the case of 
the wooden vessels. The casks of Mr. Cope are made of 
metal, and can be stored very much deeper than the wooden 
ones without fear of danger; and it is alleged that these 
casks could be carried amongst the general cargo of a vessel 
without any chance of explosion, and without injuring the cargo by 
imparting to other goods its most objectionable smell. So subtle is 
the gas which is given off from petroleum, that it permeates through 
every portion of a ship in which it is carried, and injures all other 
goods carried in the vessel; so much so, indeed, that the importers 
will be compelled to bring it over in vessels exclusively devoted to 
the trade. Should Mr. Cope’s cask enable petroleum to be carried 
with a general cargo, it will be of considerable value to a large 
branch of the commercial community, as well as an inestimable boon 
to the small importers of the oil. A number of gentlemen met at the 
oflice of Mr. Alderman Dover during the week, and, after viewing a 





| specimen cask, expressed the unanimous opinion that it possessed 


the qualities atuributed to it. 

Trade matters at Sheffield present a discouraging aspect. Impor- 
tant firms in almost every branch are tolerably busy, but they are 
exceptions to the depression which generally prevails. The 
machinists tool trade is slack, the state of the cotto. districts 
having exercised an adverse difference on this business. Tair orders 
have been received from Birmingham for steel required for rifles 
and guns. ‘The saw trade is tolerably active, the demand from the 
north of Europe being good. The edge-tovl trade is depressed ; 
nevertheless some houses have good orders, both on home account 
and for exportation. Capt. Palin's statistics, with regard to the state 
of employment in Manchester, unfortunately show that no improve- 
ment has taken place, but rather the reverse. Of 47 machinists, 10 
are reported by Capt. Palin to be on full time with all hands, 27 on 
full time with a portion of their hands, 8 on short time, and 2 are 
stopped altogether. Of 24 foundries, 3 were on full time with all 
hands, 18 were on full time with a portion of their hands, and 3 
were stopped altogether. 

The old adage says that when things are at the worst they are 
sure to mend, and we are inclined to think they are at the worst. 
The great motive power in England now seems to be cotton, and 
cotton is coming to hand. Thus, on Friday and Saturday, 19 
vessels arrived at Liverpool from Bombay with 84,419 bales, and one 
from China with 2,000 bales; while other vessels are known to be 
on the way from India with 291,865 bales more, the quantity, en 
route, at the corresponding period of last year being only 227,300 
brles. It is true that the stock at Liverpool is much smaller, being 
only 84,510 bales against 751,500 at the close of September, 1861; 
but the stock, such as it is, has been fully maintained during the past 
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the movement during the past month at Liverpool has been as 
follows :— 
1861. 
Vales, 
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eo 863,263 
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These figures show that while the stock declined by some 135,180 
bales in September, 1862, it increased to the extent of 26,360 bales 
in September, 1862. The large arrivals now reputed and those yet 
to come will probably swell the stock to 120,000 or 130,000 bales by 
the end of the present month, and every month gained is a great 
element of success in the development of the various new sources of 
supply to which attention has been recently directed. The report of 
the Manchester Cotton Supply Association for 1862 has just 
been circulated, and affords some interesting information in 
respect to the steps taken to meet the exigencies of the | 
times. The committee stated at the annual public meeting 
of the association that Mr. Heywood, who lad visited India 
as their commissioner, estimated the annual growth of cotton 
in India at between four and five millions of bales, aud a 
great stimulus would be given to production from the construction 
of railways, roads, and bridges, the establishment of European 
agencies for the purchase of cotton, and the enactment of a good 
contract law, Some difficulties had been created by rumours that 
the trade refused to use Indian cotton; but they had been removed 
by having fabrics manufactured from such cotton aud exhibited. 
The committee detailed the communications which had passed 
between the association and the Indian authorities, the results of 
the interviews of deputations with Lord Elgin and others, and 
the steps that had been taken in Parliament to promote the 
supply of cotton, They also mentioned the stimulants that lad 
been offered to the growth of the raw material by grants of seed, 
implements, and medals, ‘The committee had forwarded to 
Egypt packages of seed and some improved gins, and had received 
from that country samples of superior Orleans. Under the fostering 
care of the French Government cotton was likely to become an 
article of extensive culture in Algeria. ‘The committee had received 








excellent samples of American cotton grown in Moroeco. Cotton 
continued to be extensively grown in the Yoruba country, and its 
culture would increase should peace prevail. A gentleman on the | 
Gold Coast had entered energetically into cotton growing operations, 
and had distributed seed and implements among the native chiefs | 
and others. The King of Vortugal had exempted cotton produced | 
in Angola from export duty, and on his Majesty's account the | 
committee had shipped a quantity of cotton seed to Lisbon. 
American cotton was cultivated to a limited extent in Liberia, 
and President Benson was anxious to realise an extensive 
growth by the free coloured population of that republic. Vigorous 
efforts were being made to extend the culture of the indigenous 
cotton of Senegal; and the King of the Bullom country, north-east 
of Sierra Leone, had granted an extensive tract of land to a si ciety 
for missionary as well as cotton-growing purposes. In South Africa 
the committee had been able to afford assistance in respect to seed 
and machinery in Natal and the Cape. hey had received favour- 
able reports of the cotton-producing capabilities of the Niger ys 
and of Madagascar and the Mauritius. In Jamaica cotton cultiva- 
tion was the principal subject engaging attention, and various 
companies were making praiseworthy efforts to extend it. The 
Lieutevant-Governor of the Bahamas regarded cotton culture as the 
most promising occupation which could be offered to a large body 
of unemployed labourers, and was endeavouring to establish the new 
industry. It was expected that Hayti would make an advance upon its 
previous exports of cotton. A cotton company in Cuba was about to 
commence active operations. Next to India, Queensland had 
occupied the largest share of the committee's attention, and the 
emigrants to that colony and companies formed to promote cotton 
cultivation there had been largely supplied with seed. In New 
South Wales, Western Australia, and the Indian Archipelago efforts 
were being made to further the objects of the association. Increased 
attention was given to cotton culture in the Turkish empire, which 
vossessed vast tracts of country peculiarly adapted to cotton. ‘The 
talian Goverpment was taking thoroughly practical measures to re- 
move the obstacles, such as deficiency in drainage, irrigation, and 
road communication—to a revival of cotton culture in that country, 
which, fifty years ago, supplied nearly the whole of the cotton con- 
sumed in the chief European markets. Efforts to the same end 
were being put forth in Malta and Greece. With the aid of foreign 
capital the cotton trade of Brazil would be capable of almost unlimited 
extension. The growth of cotton, although increasing, was 
hampered by the searcity of labour in Peru, Venezuela, and British 
Guiana, In Central America there was a larger area of land suitable 
to cotton thar in the whole of the Southern States of North America, 
and labour was moderately abundant. The Government of two of 
the Central American republics were adopting measures in favour of 
The committee were now collecting samples of flax 
ssuitable for mixing with cotton, which were in course 
of preparation for exhibition at the rooms of the assoviation. ‘I'he 
committee thanked gentlemen who had aided them during the year; 
and stated in conclusion that they had distributed 1,251 ewt. of 
Egyptian seed, 290 ewt. of New Orleans, and 5 ewt. of Sea Island. | 
The efforts of this excellent association musi tell in a year or two. 

Operations have been for some time in progress for the inprove- 
ment of the port of Goole. The entrance to the large dock has for 
several weeks been stopped for alterations and repairs, aud to enable 
machinery for opening and shutting them by hydraulic power to be 
attached to the gates. This will greatly facilitate the ingress and 
egress of steamers and other craft. The lock pit nas been extended 
to alength of 260ft., and it is now large enough to admit any vessel 
which can make the port with safety. ; 

The monthly report of the Leeds Chamber of Commerce contains 
the following observations on the iron, machine, and engineer tool 
trades of that town and district:--“ The makers of best iron are 
tolerably well employed, though not so well supplied with orders as 
some months since. Merchants’ iron is dull, but not more so than at 
the date of last report. The machine trade remains without much | 
alteration. The engineer tool makers are fairly employed, and it is 
believed that the Exhibition has brought some orders for these 
articles. The makers of locomotive and railway plant are busy. 
For cut nails there has been a greatly improved demi nd, and the 
makers are generally working overtime.” 

Advices from Derbyshire state that the Clay Cross Colliery Company 
finding it desirable to erect a large pumping engine, in order to lay 
off several small ones, recently determined to sink a new shaft ex- 
clusively for pumping purposes. They commenced sinking early in 
the present year, and have now succeeded in getting to the bottom 
of the coal ata depth of 890ft. The shaft is 10ft. diameter, and is | 
cased with 9in. brick work. The company have also got an engine- 
house built for a 300-horse power engine by the Butterley Company. | 
The engine will have a wrought iron beam, composed of two im- 
mense slabs 3: ft. wide, and each slap 2in. thick—said to be the 
longest and widest plates ever rolled. The cups are cast by Mr. 
Barrow, of Staveley Works, and the whole is being erected under the 
superintendence of Mr. W. lowe, resident engineer. 

Phe last arch of the Marple viaduct on the Hyde and Marple ex- 
tension branch of the Manchester, Sheffield, and Lincolnshire 
Railway has been just keyed in. The ceremony of setting the stone 
was performed by Mr. Samuel Lees, one of the directors. After the 
stone had been lowered and set in its place, Mr. Lees addressed the 
assembly at considerable length, dwelling especially upon the great 
contrast in the length of time taken to construct the present viaduct, 
and that devoted to the aqueduct which carries the Peak Forest 
Canal over the same valley, and which is only distant from the | 
viaduct about 30 yards. The first stone of the aqueduct was laid in 
May, 1793, and the structure was completed in May, 1800, having | 
been seven years in construction. The aqueduct consists of three 
arches of 60ft. span each, its height from the bed of the river—the | 
Goyt—being 97ft., and it contains 8,000 cabic yards of masonry; | 
whereas the viaduct has thirteen arches, of dit. span each, its height | 



































from the bed of the river being 135ft., and the contents 18,000 cubic 
yards of masonry. It is constructed entirely of stone, and as the 
tirst stone was laid on the 24th September, 1861, the time occupied 
in the construction has been about twelve months. The work has 
been carried out from the plans and under the superintendence of 
Mr. J. G. Blackburne, of Oldham, the engineer forthe line. The 
contractors are Messrs. Benton and Woodiwiss. ‘The viaduct will 
be opened for trailic in two months. 

Six of the syphons erected for the discharge of the waters flowing 
through the middle level outfall drain, in the place of the monster 
sluice recently Cestroyed, were tested for the first time on Monday 
afternoon, and were found to act efliciently. The trial took place in 
the presence of Mr. Appold and several other engineers. The 
drainage of the district will consequently experience no interruption 
during the autumn and winter. 

From the north we have several items of interest. Messrs. Palmer 


| Brothers are about to adda large graving dock to their worksat Jarrow. 


The inauguration of the monument to the late George Stephenson 
took place yesterday (Thursday). We shall give fuller details next 
week ; meantime it may be observed that the occasion was a great 
one in Newcastle annals, all the leading inhabitants of the district 
being present, together with the workmen of the present firm of 
Stephenson and Co., the North-Eastern Railway, the Odd Fellows, 
Foresterz, &¢. To be alittle more explicit we may add that the order 





of the procession was as follows :—Bands of music; Committee; Lord | 


Ravensworth, the Rev. the Vicar of Neweastle, Mr. Lough, Mr. 
Donkin, Mr. G. R. Stephenson, Mr. Samuel Smiles; Memb« 
the Institution of Civil Engineers; Members of the Instituti 
Mechanical Engineers; Members of the Institution of Mining 
Engineers; The President and Committee of the Newcastle Literary 
and Philosopical Society ; the Presidentand Committce of the New- 
castle Mechanics’ Institute ; the Mayor and Corporation of Newcastle ; 
the Members of Parliament for the district; the foreign consuls; 
the chairman and directors of the North-E 1 Railway ; Mr. Hodg- 
son. M.L’., chairman North British Railway; Mr. Laycock, chairman 
Blythe and Tyne Railway ; Mr. Matthew Bell ; Mr. Hodgson Hinde ; 
the Chairman and Commissioners of the River Tyne; the Master and 
Brethren of the Trinity House, Newcastle ; the Mayor and Corpora- 
tion of Gateshead; the Mayors of Sunderland, Durham, ‘yne- 
mouth, South Shields, and Morpeth; the Coal Trade Association ; 
the workmen employed by Messrs. I. Stephenson and Co. ; work- 
men employed on North-Eastern Railway; members of the Man- 
chester Unity of Odd Fellows; members of the Ancient Order of 
Foresters’ Society ; other bodies. Much attention continues to be 
devoted in the northern district to trials of reaping and mowing 
machines. ‘hus a day or two since Samuelson’s self-delivering 
reaper Was set to work on a good crop of spring wheat, in a nine 
acre field on the farm of Mr. Nicholas Morris, of Blue ilouse, 
Unsworth, where it was drawn by two horses. By the introduction 
of the rotary motion a great saving of power is effected, and with 
the four rakes affixed to the arms of the machine the corn was laid 
ina clean and regular manner for the hands of the binder, Five 
fect breadth was taken by the knives, yet the work was not found 
too heavy for a pair of good horses, which, witha single attendant 
to drive and oil the machine, cut five anda half acres in three hours. 
The land was in average condition as to drainage, and presented a 
fair surface for the reaper. In the immediate locality, .Messrs, 
Samuelson’s machine, as well as those by other makers, have been 
largely employed by the farmers in harvest operations. From 
thirty to forty of Messrs. Samuelson’s smaller machines (manual 
delivery) have been furnished by the firm to the agriculturists of 
Tweedside aud the Lothians. ‘A trial of Messrs. Brigham, and 
Bickerton’s mowing and reaping machine took place last week on 
the farm of Mr. Stephenson, of Newbiggin, near Blanchland. ‘The 
field for operation consisted of about four acres of fine standing 
barley, but from the great intermixture of clover, it was found not 
to be particularly well adapted for the performance of the machine, 
which was drawn by two horses, accompanied by a driver anc 
deliverer, 'Cbe manner of cutting was much admired, being regular, 
clean, and low; but although a breadth of an average of about dit. 
Gin. was taken the delivery demanded an amount of force which 
powerful young man em- 























appeared even too severe for the stout, ) d 
ployed. ‘This, in a great measure, might be attributed to the 
abundance of clover preventing a free discharge. Altogether, about 
six hours were occupied in finishing the cutting without fatigue to 
the horses. Messrs. J. W. Richardson and Co. have launched a 
small serew steamer intended for the Channel traffic between 
Her dimensions are—length, L1aft.; breadth, 
sft.; depth of bold, loft. Gin. She is to be fitted by Messrs. 
Hawthorn with engines of 32-horse power nominal, and will be 
ied with water ballast and Messrs. Brown and Iarfield’s patent 


England and France. 





tan. 
The North British system, although at present tried somewhat 
beyond its strength, is rapidly becoming a great power in the rail- 
way world. In the past half-year the maintenance ol line and 
stations cost £23,884 2s. 10d. (as compared with £10,000 last July, 
and £18,997 4s. Sd. at March), of which £6,000 was for sleepers 
alone. In relaying the line, the directors have used only slec pers 
thoroughly creosoted, and rails hardened by patent process, with 
suspended fish joints. ‘The immediate outlay is, of course, Incr ed, 
but will eventually be far more than compensated by the endurance 
of the permanent Way. On Ist July the Border Union and Border 











| Counties sections were opened throughout for general traflic, al- 


though the works on each are still in partial progress; and until 
the single line of railway between Riddings and Ricearton Junctions 
shall be doubled, and the station accommodation and the telegraphic 
lie will be worked at a disadvan- 
The waut of engine sheds 





communication completed, the tra! 
tage, both as to cost and convenience, } , 
and servants’ houses at Riccarton causes light running engines to 
the extent of nearly 100 miles daily, but these and the other 
desiderata mentioned will be rapidly supplied, now that the rail- 
way itself affords the means of carriage and construction at a 
reasonable expense, Meanwhile, the traflic on the new mileage 
is increasing at a satisfactory rate, and arrangements for through 
booking and interchange ot rolling stock with foreign com 
panies are cither adjusted or in negotiation. _New sources of 
local traffic are being discovered, and the minerals especially 





| seem likely to justify all that has been predicted. In addition to 


the established Canonbie coalfield, which is now in full activity, 


| another has been discovered in the vicinity of the railway on the 


Netherby Estate, at a depth easily accessible, and will doubtless soon 
i Lime works are being established in the same lo- 
route of the railway—the Dlashet 
ened out on ascale 


be developed. 
cality, and at other points on the 1 
coal upon the Border Counties line has been oO} : 
calculated to afford a very large vend, and its excellent quality, 
especially for household purposes and the manufacture of gas, is 
beyond dispute. Other more distant collieries, Ascomb, near 





Chollerford, and Mickley and Brampton on the Newcastle and Car- | 


lisle Railway, are transmitting coal and coke in competition with 
the products of the northern part of the North British district. 

The North British lines naturally lead us further north, and we 
may add that the directors are about to receive tenders for the 
coustruction of the Galashiels and Peebles line and the Langholm 
branch, altogether about 22 miles. Tenders are also 14 ited for the 
works of the Glasgow and Wemyss tine (3} miles in kk ngth), 
which include two viaducts and a short tunnel, A new railway 
viaduct is about to be erected over the river Tay, at Perth, ; 
ing of eleven spans, each of from *6it. to 8vft., w ith wrought iron 
girders on stone piers, and ten stone arches, each 28it. span. Friday 
Was a great day on the Clyde, having witne ssed the launch of the 
great ram Hector, which has been in course of construction in the 
shipbuilding yard of Messrs. Robert Napier and Sons, Govan, during 
the last eighteen months. Amongst the gentlemen present 11 the 
yard were Col. Farrington; Capt. Farquhar, H.M.S. Hogue; Capt. 
chomberg, H.M.S. Edinburgh; the Kev. Dr. Mathieson, Montreal, 
&e. &e. Everything being in readiness about twelve minutes to 
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| three o'clock, the signal was given, and within a minute and a half 
the ponderous ship was floating majestically in the ( lyde, amidst | 


the hearty cheers of the assembled spectators. The dimensions 


of the Hector, which was named by Miss Mathieson, are as | 


follows:—length over all, 286 feet; length of keel and 
fore-rate, 280ft.; breadth (moulded), 56ft. 1jin.; breadth, finished, 
56ft. 3in.; depth (moulded), 38ft. 2in.; depth from top of keel to top 
of upper deck beam, 38ft. 9in; burthen, 4,063 tons. The Hector 
will be fitted with a screw, which will be propelled by a pair of 
horizontal engines of '800-horse power, by Messrs. Napier, and 
which will be fitted up in the ship at Lancefield Quay. The Hector 
will be fitted with iron masts, and a bowsprit, which will be con- 
structed in such a manner that, when necessary, it can be doubled up. 
The launching weight of the ship was 4,000 tons, and when 
launched she drew 19ft. 8ip. aft, and 15ft. 8in. forward: but 
when finished and engined the weight of the Hector will be 
fully 5,000 tons. Her hull alone will cost about £170,000. 
The bow is different in shape from that of the Black Prince, 
and, instead of projecting at the bulwark, is made to bend inwards, 
| The only difference between the Hector and Black Prince, so far as 
| the armour plating is concerned, is as follows :—'The main deck of the 
Hector is almost completely protected from bow to stern. The armour- 
| plated bulkheads in the Hector only extend to the main deck, and con- 
| sequently it is clear from stem to stern, whereas in the Black Prince 
| the bulkheads extended to the upper deck. With the exception ofa 
small part, extending to about 3vit. by 7it. at the stem and stern, the 
Ifector is encased with armour-plates 4}in. thick. The rudder and 
stern-post will also be protected by these plates. The armament of 
the Llector will consist of thirty-two guus. On the upper deck 
there will be two 110-pounders on pivots—one at the bow and the 
| other at the stern; and the bulwarks being encased with these 
! armour-plates, the men working these pivot guns will be protected 
| from the shot of the enemy, who will have no chance of “raking” 
| the deck. On the main deck there will be 24 68-pounders and six 110- 
pounders, making in all 52 uns. The iron plating on the sides of 
| the ship will extend to a cepth of five feet below the water line. 
| There will be six rows or tiers of these plates when the vessel is 
| finished and ready for sea; but at present she is only fitted with 
two. ‘The remainder will he fitted at Greenock, to which port she 
| will be taken after receiving her engines. The Hector, which was ° 
| contracted for about eighteen months ago, was built partly under 
| the superintendence of Mr. Fittock, Government Inspector from 
Devonport Dockyard, and partly under the direction of Mr. Letty, 
Government Inspector from Portsmouth Dockyard. These gentle- 
| men have been alternately superinteuding the building of the Valiant, 
| sister ship to the Hector, at the Admiralty yard, Isle of Dogs, 
| Messrs. Napier have just contracted to build a cupola war vessel for 
| the Danish Government, and also two sailing ships, each of 1160 
tons, for an English firm. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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SANDFORD AND MALLORY’S FLAX 


Ata time when the whole vegetable kingdom is being ransacked 
for new fibres, a machine capable of extricating them from their 
cortical, pulpy, or gummy integuments becomes a very welcome 
addition to our resources. Such a machine, we are happy to state, 
has made its appearance, just as the need of it had become most 
urgent; and may be seen any day in full activity near the Belgian 
department of the western annex. Like the cotton gin this 
contrivance comes to us from the other side of the Atlantic, and 
exhibits in general plan and arrangement all the peculiar plas- 
ticity of invention and of adaptation of means to ends which 
characterises the American labour-saving machinery. It is, in fact, 
a species of universal fibre gin, the speciality of which may be said 
to consist mainly in the avoidance of any hard and unelastic manipu- 
lation of the fibre. From its first entrance to its final exit from the 
machine, the fibre is acted upon throughout by appliances based upon 
yielding or elastic foundations. A twofold advantage is gained by 
this arrangement; the fibre is acted upon uniformly in its whole 
length, and irrespective of the size of the mass or bundle, and all 
tendency to break the length of the staple is avoided. 

It has long been felt there was a hitch in the flax manufacturing, 
which, independent of the price of the raw material, prevented it 
from successfully competing with cotton. This hitch certainly does 
not occur in the cultivation of the plant, for it grows freely in almost 
every soil and climate. It is an exceedingly hardy plant, and is not 
subject to the many derangements caused by atmospheric and other 
influences to which cotton is so susceptible. On the other hand, 
our flax spinning and weaving machinery has been carried to a pitch 
of perfection which leaves little to be desired. It is in the crude 
and unscientific processes, by which the fibre is obtained from the 
plant and prepared for the spinner and weaver, that flax stands at 
such a disadvantage as compared with cotton. In the latter the fibre 
grows by itself, and is not combined with the substance of the plant. 
When freed from the seeds it is ready for the manufacturer. But 
with flax the case is widely different. As the flax grower cannot, 
on account of its bulk, send thejraw flax straw to market, he is 
obliged to subject it to a preliminary series of operations, having for 
their object to separate the fibre from the straw, so as to reduce the 
bulk of the produce before he can send it to market. 

As is well known, the first operation in preparing flax for the 
manufacturer is the troublesome and tedious operation of retting or 
rotting, which has for its object the washing-out or rotting of the 
gum, which cements the fibre together and causes their adhesion to 
the wood of the stem. Many attempts have been made to supersede or 
facilitate this process by the aid of machinery and the use of chemical 
solvents. Besides the old-fashioned plan of steeping in water, or 
water retting, various experiments have been made by using hot 
water, alkalis with and without heat, steaming with and without 
pressure, and the like, but all have been abandoned for the old 
process of dew retting now generally in use. 

The retting, however, carefully conducted still leaves a sufficient 
quantity of gum in the straw to render the removal of the woody 
part or boon, without injury to the fibre, a rather difficult process, 

The means commonly used for this purpose are the “ break” and 
the “skutch” or “swingle.”” The break consists of two or more 

fluted rollers, between which the straw is repeatedly passed until the 
woody part or boon is broken into short-lengths so as to partially 
Separate it from the fibre. As both rollers were of hard mate- 
rial, there was always a tendency to cut and break the fibre 
along with the boon, the sharp edges of which served as knives, 
against which the fibre was strained. The boon or shoove too was 
generally cut in such lengths as to leave the middle portion firmly 
adhering to the fibre and necessitating the application of the swingle 
for wooden, knife, for its complete removal. ‘The operator, after break- 
ing the straw, takes up a handful of it and beats it smartly with the 
swingle, for the purpose of removing the pieces of boon still adhering. 
The mass of the material held in the hand of the operator is neces- 
sarily so large and so unequally affected by each blow that a much 
greater application of force is required to reach the interior of the 
bundle than would suffice for the separation of the outside fibres, 
which are thereby broken and entangled. The consequence is that 
before the flax can be prepared for fine fabrics a loss of from 40 to 50 
per cent. is sustained. 








In those countries where flax cultivation can be most profitably | 
conducted, the farmer is obliged to prepare his crop for market by 
means of the handbreak and swingle—a tedious and laborious process, 
in which the daily yield is so small that the cultivation of the plant | 
unless for seed becomes unprofitable to the farmer. Flax dressing | 
by machinery as hitherto conducted has been mainly based upon | 
mechanical Variations of the hand process, and the machinery 
employed is both dangerous and expensive and requires the superin- 
tendence of high-priced labour and skill. The result even under 
the Tost favourable circumstances is that nearly one-half of the fibre 
pesees into the form of refuse called tow. This loss is occasioned 

Y the defective principle of the machines, which do not loosen the 


AND FIBRE DRESSING MACHINES, 














woody particles of the flax stalk wee before they attempt 
to remove it from the fibre by means of hard and unyielding 
skutching vanes, which break and tear the fibres. 

What has long been wanted is a machine requiring little or no 
skilled labour, and which the flax grower could himself apply to pre- 
pare his crop for market as the cotton planter uses the cotton gin. 
As far as we can judge this desideratum is supplied by Sandford’s 
machine, of which we this week give an engraving. The principle 
may be briefly stated as follows: — H, H, is the frame of the 
machine, driven by means of the belt M. The flax straw is fist 
placed in a thin layer within a clamp about two and a half feet long 
and an inch wide, by one-half inch thick, the inner surface hcing 
lined with rubber so as to yield to any unevenness as it is laid in it. 
The clamp is jointed at one end like the ordinary newspaper holder, 
then presents one of the ends to the two feed rollers of the machine, 
and is very like itin general appearance (Fig.3.) The clamp takes 
hold of thestraw by the middle, leaving the twoendsfree. The operator 
A and B, the upper of which is of vulcanised india-rubber, the lower 
of fluted iron. The arrangement is analogous to the upper and lower 
jaws of ruminant animals, in which the lower front teeth are opposed 
to the elastic pad of the upper jaw. These rollers allow the flax 
straw to pass through them at the rate of one hundred and sixty feet 
per minute. By this means the woody part of the stem is finely and 
evenly crimped rather than broken, and the fibres are gently loosened 
from the boon or shoove. As it passes through the feed rollers the 
straw comes in contact with the toothed skutches on the drum 
C, C, driven by the belt M. The skutches of the drum gear into 
and drive an endless belt of leather armed with similar teeth 
E, which passes over three pulleys D, E, P, which are capable of 
being separated, so as to allow the belt and drum to come more or 
less into contact. The drum and belt are driven at the rate of about 
800 ft. per minute. Being both armed with teeth and scrapers 
(Fig. 2), and arranged so that the straw must pass between them, the 
bars upon the belt strike the straw upon one side about one-eighth of 
an inch in advance of those upon the drum, so that the woody part 
of the straw is broken very short, while the teeth upon the drum and 
belt keep the fibres perfectly straight. By this means most of the 
particles or shooves drop through the bars or scrapers on the belt 
(the belt being open for that purpose), and the remainder scraped off 
and carried out of the fibre at the end of the machine through 
channels which the teeth keep constantly open. After the straw has 
been drawn in a little more than half its length, the operator reverses 
the motion of the feed rollers by means of the lever 8 and clutch at 

The series of change wheels /, /; are so arranged that the flax is 
fed out five times as fast as it was ted in. The operator then turns over 
the clamp and presents the other end of the straw to the feed rollers, 
which is treated in the same way by the action of the drum and 
belt. The fibre, when withdrawn, comes out remarkably clean and 
even, and is in a fit state to spin into goods of a coarse kind such as 
toweling and twine, &c. For fine goods, however, as with flax fibre 
dressed by all other modes, it has to pass through the 
heckling process, but with this difference, that the fibres being all un- 
broken and uninjured, and, at the same time, perfectly parallel and 
free from boon, the heckling process is easily performed, and attended 
with very little waste. It will be observed that, throughout the 
process, the bars, scrapers, and rollers which come in contact with 
the straw have always, on one side at Jeast, an elastic bearing. This 
is first seen in the clamp which gripes the straw between two stripes 
of india-rubber, and next in the feed rollers, one of which is also of 
rubber; and, last, in the endless belt of leather which, although 
stretched upon the three rollers D, E, P, gives enough to prevent the 
fibre from being broken by the bite of the teeth of drum and belt. 

It is stated that these machines are capable of turning out from 
120 1b. to 130 1b. of clean fibre per day, through the labour of two 
boys, and gives an average yield of about 25 per cent. of fibre from 
the retted straw. In the application of the machine to extract fibres 
from the leaves and stems of indogenous plants, while in the green 
state, is peculiarly interesting. In this case the interstices between 
the bars or combs on the drum and belt are not left open, as in the 
flax dressing machine, and a stream of water is applied through a 
hose K, as represented in the figure. The use of the water is to 
wash away the green pulp, gum, and other vegetable matters which 
envelope the fibre, when the action of the combs and bars have 
separated them. Iy this means the fibres are obtained in a beautifully 


| white and glossy condition, which they lose as soon as the juices of 


the plant begins to get decomposed. 

in the Spanish, Jonian, and other courts may be seen some 
exquisite samples of shawls, scarfs, &c., which have been made from 
the fibre of the agave or aloe. In South America and elsewhere 
the fibres of the agave are extracted by the natives by hand labour, 
at the rate of about thirty to forty leaves per man per day. A ma- 
chine, such as we have described, requiring less than 1-horse power 
to work, will, with ease, clean from 1,500 to 1,800 leaves a day. 

Although it operates successfully upon the leaves of the plantain, 





aloe, pine apple, China s, New Zealand flax, and hemp unretted, 
it has failed to extract fibre from the new material, Zostera marina, 
the fibre being too weak to bear the strain required to remove the 
sheath mechanically. Possibly some modification of the apparatus, 
combined with the action of chemical solvents on the pulp, may be 
more successful. 





THE BRITISH ASSOCIATION, 


In the Cambridge meeting, Section G, Mechanical Science, assembled 
in the schools on Thursday week, Mr. W. Fairbairn, LL.D. and 
F.R.S., President. 

The president opened the proceedings by delivering an interesting 
address on the progress of mechanical science, especially during the 
past year. The passages in the address relative to the mechanical 
and other discoveries in the International Exhibition, and to the im- 
provement in the construction of ordnance and iron plates, were 
fistened to with great interest. Mr. Fairbairn said: Every suc- 
ceeding year presents to our notice some new feature of con- 
struction or some new application of science to the useful arts. 
Last year we had to record several new discoveries in chemical 
as well as mechanical science, and this year is fruitful of 
machinery and the industrial developments as exhibited in the 
courts of the International Exhibition. It is not my intention to 
occupy your time with a history of these exhibitions, but 1 may be 
permitted to notice some of the most interesting objects and some of 
the ingenious contrivances which we are called upon to witness, 
and which do honour to the age in which we live. Before I ven- 
ture on a description of these objects | must, however, crave your 
indulgence while I endeavour to notice some of the more important 
improvements which have taken place in mechanical science during 
some of the past years. It may be stated that there is no period of 
the past history of science so fruitful in discoveries as the present 
century. Within the last fifty years we are enabled to enumerate 
the application of steam as a motive power to every description of 
manufacture, as also to navigation, locomotion, and agriculture. At 
the close of the eighteenth century the power of steam and its now 
almost universal application was, with the exception of afew engines 
by Boulton and Watt, comparatively unknown. Now it is the 
handmaid of all work, from our domestic requirements to the ocean 
steamer of 1,000-horse power. This we may consider as the present 
state of steam and the steam engine, and we have only to compare 
the small but beautiful construction of engines for private and 
domestic use, as seen in the Exhibition of this year, with those which 
propel our fleets, drain our mines, and move with clockwork preci- 
sion the innumerable machines of our manufactories. To these we 
may add the use of steam to locomotion, and we realise the law of 
heat ap pases | convertible into mechanical force, or the dynamic 
theory of work done, in the energy of nearly 1,000-horses power at 
fifty miles an hour. How wonderful and yet how effective are the 
powers of this comparatively small machine? It is perfectly docile, 
and obeys the hand of its director with almost mathematical pre- 
cision, and by the touch of a simple lever it regulates its movements 
to the nicety of an inch, or it bounds forward with a momentum 
regardless of time or distance, and careers on its iron track likea 
dream of the “ Arabian Nights.” In fact, we may almost regard them 
as realised, when we consider the smallness of the space and the 
organisms by which these wonderful results are attained. Apart 
from the flight of fancy, we arrive at the conclusion that these are 
facts already accomplished with adegree of certainty that ceases to 
be wonderful except only to the uninitiated, who stares at what he 
is unable to comprehend. ‘The general principles of the steam 
engine and the locomotive are, however, easily acquired, and in this 
aze of steam it should, in my opinion, form a separate branch of 
ei: cation for the benefit of both sexes, to whom it would be highly 
“\antageous. Itisa branch of knowledge of deep importance to 
the present and rising generation ; and as steam ra its application 
to the varied purposes of civilised life becomes every day more ap- 
parent, a knowledge of its powers and properties is much wanted, 
and ought not to be neglected. I am the more desirous that instruc- 
tion of this kind should be imparted to the rising generation in our 
public schools, as it would lead to practical acquainiance with in- 
struments and machines in daily use, and would familiarise the more 
intelligent classes with objects on which at the present day we 
almost exclusively depend for the comforts and enjoyments of life, 
Ido not mean that we should make scholars engineers, but they 
ought to be taught the general principles’ of the arts in order to 
appreciate their value and to apply them to the useful purposes by 
which we are surrounded. It is by the acquisition of this know- 
ledge in the use of steam that we shall overcome ignorance, so often 
fatal in the use of steam, and not unfrequently attended with danger 
to life and property. We might quote numerous examples of fatal 
boiler explosions and other casualties arising from this cause, and 
this want of knowledge is not only productive of danger, but it 
leaves it to be directed by the hands of incompetency instead of 
being guided by the arm of intelligence. The introduction of steam 
and its application to sucha variety of purposes was shortly followed 
by that of gas, and this brilliant discovery we owe tothe untutored 
mind of one of our first working mechanics, William Murdoch, of Soho, 
the assistant and contemporary of Watt. Mr. Murdoch lighted up his 
own house and Soho about the year 1802 or 1803, and in 1804 gas was 
first applied to light Messrs. Philip and Lee’s cotton mills at Man- 
chester. For some years it made little or no progress, but it was in 
1814 employed for lighting the streets of towns, and we are, there- 
fore, indebted to William Murdoch and carburetted hydrogen for 
the enjoyment of a pure and brilliant light in our streets and public 
buildings, and in almost every house and town in the empire. Next 
to gas came steam navigation, railways and locomotion, and subse- 
quently the electric telegraph. I will not, however, tire you with 
any detailed notice of these discoveries, however important they 
may be in a scientific point of view. 1 shall, therefore, only advert 
to those departments ofscience in which the members of this section 
are more immediately interested. In taking even a cursory view of 
the machinery of the two annexes of the International Exhibition, 
we cannot be otherwise than struck with the multiplicity of the 
objects, the perfection of the execution and the accuracy of the tools, 
together with the numerous devices by which these are attained. A 
very casual glance at this Exhibition, when compared with that of 
1851 and that of Paris in 1855, shows with what intensity and 
alacrity the public mind has been at work since the people of all 
nations were first called upon to compete with each other in the 
peaceful rivalry of mechanical art. As one of the jury I examined 
with care and attention the whole of the mechanical inventions and 
machines in the International Exhibition. There is no new discovery 
of importance, except that the machines are more compact and better 
executed than at any previous Exhibition. Taking the Exhibition as 
a whole, there is no very great, nor very important, discovery in 
mechanical science, but there is a great deal to be seen of a character 
both interesting and instructive. In land steam engines there is 
nothing particularly attractive, if we except the growing importance 
of the horizontal, which is rapidly supplanting the beam, or vertical, 
engine. To the horizontal system may be applied economy in the 
first cost, and nearly equal efficiency in its application to mills and 
for manufacturing purposes. Another important feature in these 
engines is their smooth and noiseless motion, their compact form, 
and the facility with which they can be applied as helps, or assistants, 
to those of larger dimensions. ‘They are, moreover, executed with a 
degree of finish and accuracy of workmanship which cannnot easily 
be surpassed. In the agricultural department the same observations 
apply to this description of engine, where it is extensively used ona 
smaller scale. They are equally well made, and the country at large 
are chiefly indebted to our agricultural engineers for many ingenious 
contrivances and for their successful application, not exclusively to 
the farm, but to many other useful purposes in the economy of rural 
life. From the motive power employed in our manufactories and 
its adaptation to agriculture, let us glance at the beautiful execution, 
compact form and colossal dimensions of our marine engines; and 
we shall find in combination simplicity of form, concentration of 
power, and precision of action never before — in this or any 
other country. Those who have examined the specimens of Mr. 
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Penn and Messrs. Maudslay and Field in the International Exhibi- 
tion must have been struck by the beauty and exactitude with which 
these engines are manufactured. In this deparment of construction 
we are without rivals, and it is a source of pride that this country, as 
the first maritime nation in the world, should stand pre-eminently 
first as the leader of naval propulsion. In locomotive as in marine 
constructions we are not behind, if we are not in advance of, other 
nations, although it must be admitted that several splendid specimens 
of engines from France and Germany are exhibited by some of the 
best makers of those countries. There is, however, this distinction 
between the continental locomotives and those of home manufacture, 
and that is, in this country there is greater simplicity of design, 
greater compactness of form, and clearer conceptions in working 
out the details of the parts. These operations, wher carefully exe- 
cuted to standard gauges, render each part of an engine a fac simile 
of its fellow, and hence follows the perfection of a system where 
every part is a repetition of a whole series of parts, and in so far as 
accuracy is concerned it is a great improvement on the old system 
of construction. The other parts of the Exhibition are well entitled 
toa careful inspection. In minerals and raw materials the collec- 
tions are numerous and valuable to an extent never before 
witnessed in any Exhibition, and the articles fuel and ores will be 
found highly instructive. The machinery for pumping, winding, 
and crushing is upon a scale sufliciently large and comprehensive to 
engage the attention of the mechanic and miner, and it is only to be 
regretted that in every case competent persons are not in attendance 
fully prepared to explain and initiate the inexperienced student in 
the principles of the workings, and the cases of instruments so 
neatly classified and spread before him for instruction. In the ma- 
chinery department, although there is nothing that strikes the 
observer at first sight as new, yet there are many useful improve- 
ments calculated to economise labour, and facilitate the operations of 
spinning and weaving, and in tool making there never were at any 
former period so many hands and heads at work as on the occasion 
pending the opening of the Exhibition. I do not believe that at any 
former period there has been such an exhibition of machines and of 
tools which are the creators and makers of the machines themselves. 
Some of the tools, such as the turning, boring, planing, and slotting 
machines, are of a very high order, and the tool machinery for the 
manufacture of fire-arms, shells, rockets, &c., is of such a character 
as to render the whole operations, however minute, perfectly 
automaton, or self-acting, with an accuracy of repetition that leaves 
the article when finished identical with every other article from the 
same machine. Such, in fact, is the perfection of the tool system 
as it now exists that in almost every case we may calculate on a 
degree of exactitude that admits of no deviation beyond a thousandth 
part of aninch. Among the many interesting mechanical objects 
exhibited in the two annexes may be noticed as original the spool 
machine for the winding of sewing thread on bobbins ; the machine 
for making paper bags, invented by a pupil of my own; the saw 
riband machine, and others of great merit as regards ingenuity of 
contrivance and adaptation of design. In manufactures, in design, 
and in constructive art there is everything that could be desired in 
the shape of competitive skill, and, without viewing the success of 
the Great Exhibition of this year in a pecuniary point of view, we 
may safely attribute its great success to the interesting and instruc- 
tive character of the objects submitted to public inspection. Irre- 
spective of the Exhibition, with its invaluable and highly finished 
specimens, we have briefly to notice some of the improvements and 
changes that have taken place in the construction of ordnance, and 
the art of defence, and to chronicle some of the most important 
results which have placed the whole of our naval and military arma- 
ments in astate of transition, It is now well understood that his 
Majesty the Emperor of the ’'rench was the first to apply iron plates 
as a defence to the sides of ships, and that ships of war protected 
with a given thickness of plate, 4}in., were invulnerable to shot or 
shell. For aconsiderable length of time this opinion was prevalent, 
and was acted upon both in this country, France, and America. The 
experiments instituted by the Admiralty and War Office have to a 
great extent dispelled these notions, and it has been proved that a 
smooth-bored Armstrong gun with a 150 lb. spherical shot can pierce 
a 4}-in. thick plate and 18in. of teak. In fact, it has been proved by 
experiment that no vessel yet constructed is able to carry armour 
jutes of sufficient thickness to resist such powerful ordnance as has 
brought against them. Every effort has been made on the 
part of the Government to determine experimentally the properties 
of iron bestcalculated to resist shot, and the greatest possible care 
has been observed, both in achemical and mechanical point of view, 
to secure the very best description of iron for that purpose. I have 
myself been engaged, with my friend Mr. Scott Russell, in this 
investigation, and I think we have attained to a knowledge of the 
description of iron best adapted to offer the most powerful resistance 
to shot fired at high velocities. All these facts have been ascertained, 
as also the penetrating powers of different descriptions of ordnance 
as compared with the thickness of the plates to be pierced. In 
this position the balance of force to the resistance of the 
plate was in favour of the gun, but with this qualification, 
that the gun had to sustain an explosive force of powder 
equivalent to one-third the weight of the shot, a charge which the 
gun was unable to bear. Under ordinary circumstances, with the 
usual charge of one-eighth weight of the shot, it might reasonably 
be inferred that the balance was on the side of the plate, and that 
gunscf such heavy calibre were insufficient in strength to sustain these 
tremendous charges of powder. Again, it must be borue in mind 
that these results were only produced at certain distances, and under 
certain conditions of heavy charges of powder and a short range of 
200 yards. The inquiry was thus hanging on the balance, when it 
was determined to ascertain the effect of the large Horsfali gun of 
22 tons weight, with a charge of 75 lb. of powder and a 300 Ib. shot, 
against a target representing the Warrior witl her L8in. of teak and 
4hin. of iron, The result of this experiment was the penetration of 
the mass with a huge opening in the side of the target upwards of 
2ft. in diameter. This experiment is probably not calculated to 
apply toships of war carrying ordnance of such immense weight, 
but it is greatly in favour of forts where an enemy's vessel may be 
struck at a distance of 1,000 yards. Passing from the Horsfall gun, 
We now come to the last and most important experiments with the 
Whitworth gun, The first was a 12-pounder field gun, and the 
second a 7U-pounder naval gun; both of the guns were rifled. 
These experiments are very instructive, and | probably could not 
do better than quote from the Times of September 18 a statement 
of the effect produced by these guns. Having been present at the 
experiments | can state that the account given by the correspondent 
of the Times was strictly correct in regard to the result of the ex- 
periments :— 

“It will, perhaps, be remembered that a decided difference was 
established very early in the controversy between the penetrating 
a of solid shot and those of shell. Solid shot at one time 
ailed, and at another time succeeded against armour plates, accord- 
ing to the moditied conditions of the experiment; but shells failed 
absolutely and invariably. No shell could ever be driven through 
even a moderately thick plate of iron, and it was concluded, there- 
fore, that this, the most dangerous and dreaded species of missile, 
could undoubtedly be kept out of a ship bya thin casing of armour. 
Accordingly, as a reduction of a ship's armour to the least possible 
weight was of great consequence, especially in small vessels, gun- 
boats and other craft of the Jike description have been built in some 
countries with 2}in., or 2in. armour plates, and considered effectually 
shell proof. On ‘Tuesday, however, Mr. Whitworth entered the 
field with two of his pieces, for the service of which he had specially 
prepared some flat-fronted hardened shells. The 12-pounders, at 
200 yards, presently sent these shells through a 2-in. plate, backed 
by a foot of timber, from which simple piece of evidence the con- 
clusion is inevitable that vessels protected to that extent only are 
shell proof no longer. But in the trial of the 70-pounder an‘addi- 
tional result was obtained. It has been suggested that if, instead of 
employing a given thickness of iron in one solid piece, the armour 
of a ship were divided into two plates, each of half that thickness, 
and these plates were separated by a certain space from each other, 
the resisting power of the structure might be much increased. The 























theory was that the first plate, though it would doubtless be pierced, 
would so deaden the force of the shot that the second plate would 
repel it, and, indeed, as regards solid shot, the question remains still 
undecided. With respect to shell, however, or rather Mr. Whitworth’s 
shells, we are not left in doubt even on this point. The 70-pounder 
was trained against a target constructed on this principle of a 
double side. A strong oak frame, armed with 4-in. plates, was 
attached to a second plated to the depth of 2in., an interval of 2ft. 
or 3ft. being left between them. The shell from this gun, fired with 
12 1b. of powder only, pierced the outer side of the target completely, 
oak and iron together, after which it burst inside the frame and 
shattered it to pieces."—From this statement we learn that 4in. 
of solid iron and Yin. of wood is no protection against shells dis- 
charged from a moderately-sized gun, and that no gunboat such as 
those on the American waters could prevent the entrance of these 
dreaded and destructive missiles. In point of fact, Mr. Whitworth, 
with a rifled gun lighter than the 68-pounder, could destroy them 
by his steel hardened shells at a distance of 1,500 to 2,000 yards. 
Since the above was written another experiment has been tried with 
a still larger gun, rifled on Mr. Whitworth’s hexagonal principle. 
This gun was of large calibre—12)-pounder. At a distance of 
600 yards, the results seem to prove that the sides of a vessel like 
the Warrior are no longer shell-proof. In those experiments 130 Ib. 
solid shot, with a charge of 23lb. of powder, went right through 
the 4}-in. armour plate, and lodged in the teak backing behind. A 
shell of the same weight, and a charge of 25 lb. of powder, also 
penetrated the armour plate and exploded, tearing the wcod backing, 
and lodged in the opposite side. From these more recent experi- 
ments we may infer that the victory is on the side of the gun, and 
that it may be difficult under such fearful odds to construct ships of 
sufficient power to prevent their destruction by the entrance of 
shells, Other experiments are, however, in progress, and means 
may yet be adopted to solve the question of armour ships versus 
shot or shell. 

Mr. James Nasmyth described his solid bar valve motion, which, 
as an improvement on the ordinary “link” valve motion, was found 
most successful, and, since he contrived it in 1852, had been intro- 
duced with great success by Mr. Humphrys, as might be seen in his 
magnificent marine engines at present in the International Exhibi- 
tion. The great simplicity of Mr. Nasmyth’s solid bar link motion 
and its many practical advantages were, as it appeared, well calcu- 
lated to cause its very general adoption, as the most simple and effec- 
tive form of that important detail uf the steam engine. 

Mr. Edward Ellis Allen, of London, read a paper “On the Im- 
portance of Economising Fuel in Iron-plated Ships of War,” and 
described a new double expansive marine engine, constructed 
according to his patent by Messrs. J. and G. Rennie, exhibiting 
photographs of the same, taken at their works. The author pointed 
out in detail the principles of marine engine construction which ex- 
perience had shown to be absolutely essential in order to economise 
the fuel, viz., full expansion of the steam, surface condensation, 
superheating the steam, heating the feed water, jacketting the 
cylinders, and proportionately increasing the boiler power; and con- 
tended that in the ordinary marine engines now fitted to the iron- 
plated ships, though by the best makers, and of the most admirable 
workmanship, economy of fuel was impossible. The necessity of 
largely increasing the cylinder capacity to admit of expansive 
working, rendered an entire change in the forms of marine engines 
imperative; the large diameter short-stroke engines of the present 
day consuming as much as 4} Ib. of coal per indicated horse-power 
per hour, whereas double expansive engines, on the plan suggested, 
and every way suited for Government vessels, would save 0U per 
cent. of the present consumption of fuel. The amount yearly voted 
for coals for the navy now exceeds £300,000 per annum, and the 
author stated it as highly probable that it would rise to upwards of 
a million sterling, when our iron-cased fleet was complete, unless 
changes were made in the construction of engines employed in war 
steamers. ‘The engines referred to had been frequently submitted 
to our Admiralty, and the author hoped there were prospects of his 
plans being tried, Messrs. Rennie being prepared to guarantee their 
efliciency and economy. He concluded by referring to the engines 
proposed by him in 1855 and similar in principle to those made by 
Messrs. Rennie, but worked by means of a trunk instead of double 
piston rods, the former plan being, he believed, adopted for the 
engines of the Poonah, now constructing for the Peninsular and 
Oriental Company by Messrs. Humphrys and Tennant. 

Mr. Scott Russell said they were all agreed that the short-stroke 
engine was wasteful of fuel in marine engines, and of the powers to 
gain speed. The importance of saving fuel to the Admiralty was 
so great that they ought to take the lead in experiments for this pur- 
pose. Without saying that Mr. Allen’s invention was the best that 
could be devised, he would say that the combination he suggested 
offered considerable hopes that an economy of fuel would be attained 
without reducing the work performed by the engines. 

The president said he had always found that experimental tests 
in working steam oy expansion were always more successful than 
they were found to be in the actual working. Unless, therefore, the 
experiments were carried out on a large scale and on a long voyage, 
and an average obtained, they could not be considered altogether 
satisfactory. 

Mr. Ailen sail that the Mooltan’s voyages gave very successful 
results. 

After a short discussion, 

The president said that these inquiries were of great advantage 
in economising fuel in marine and other engines, and begged to 
move the thanks of the section to Mr. Allen. 

The motion was carried, 

Dr. F. Gramaldi read a paper on “A New Marine Boiler,” the 
principle of which was that the whole boiler, which consisted of a 
cylinder nearly filled with tubes, was kept slowly revolving during 
the time of working. Detailed drawings were exhibited of a boiler 
of 1U0-horse power, which occupied less than half the space of 
ordinary marine boilers of the same power, and was of less than 
half the weight. The fire-grate, placed beneath the boiler, has the 
whole shell brought gradually over it, the hot gases passing through 
all the tubes, part of these being covered by the water and part in 
the steam space, thus rendering the boiler a steam generator and a 
superheater. 

In the discussion which followed, and in which Mr. Siemens, 
Mr. Allen, and Mr. Scott Russell took part, the general principle of 
the boiler was fully approved, and it was stated that Mr. J. Stewart, 
of Blackwall, was about to construct one suitable for a steam vessel. 
The plan had been tried on land, and details of the experiments were 
given. 

Mr. Thorold read a paper “ On the Failure of the Middle Level 
Sluice, and the means of preserving such sluices.”. Mr. Thorold 
attributed the failure to the silty nature of the soil being too weak to 
withstand the great hydrostatic pressure brought against it at high 
tides, and he proposed to remedy and secure such sluices from the 
possibility of failure in future, by the erection of a duplicate sluice at 
the back of the sea-sluice, for the purpose of keeping upa head of 
tidal water to a medium height between the two sluices when the sea- 
sluice was closed by the tide, and he showed by a diagram how this 
was to be accomplished, avoiding three fourths of the usual pressure 
without detracting from the utility of the sea-sluice. 















Mr. Vignoles, while fully approving Mr. Thorold’s plan for secur- 
ing such sluices, suggested that, as there was to be an excursion to 
the dam and syphous on Saturday next, and as there were so many 
questions arising out of the failure, legal and otherwise, ke thought 
it most prudent that the discussion on Mr. Thorold’s interesting 
paper should be deferred until Monday next, when, after having seen 
the site of the old sluice and dams, members would be in a better 
position to discuss the whole subject of failure, and the questions of 
dams and syphons. 

Mr. Vignoles’ suggestion was approved by the section. 

On Saturday a large party of members of the association— 
upwards of ninety in number, and comprising among them many of 
the more eminent members of Section G—made an excursion to 
Lynn to inspect the works which are being constructed at the 
Middle Level for repairing the mischief caused by the late disastrous 











irruption of waters. Mr. Appold, the amateur engineer, whose 
centrifugal pump has given him world-wide fame, projected and 
arranged the excursion. On arriving at the spot the party were 
received by Mr. Linn, the resident engineer, who, in conjunction 
with Mr. Appold, explained the apparently complicated arrange- 
ments so succinctly that they became perfectly intelligible to all his 
auditors. It appears that the waters are to be carried over a dam full 
20ft. high, by means of syphons, which at low water discharge them- 
selves into a canal connected with the sea by means of the river 
Ouse. Six of these syphons have already been laid and tried, and 
are found to answer so satisfactorily that the number is being 
increased to sixteen, which are to be completed before the end of 
November, They are of uniform size, 3ft. 6in. diameter, 150ft. long 
rising 20ft. in a curved line, with valves at both ends, and are laid in 
a row, 18in. apart. At the experiment made with the first six 
syphons it was found that they discharged 50,000 gallons a minute— 
an immense advantage as well in efticacy as in the saving of 
expense over the usual appliauce of steam pumping. For this ‘sub- 
stitution the parties interested are, it was stated, mainly indebted to 
the ingenuity of Mr. Appold. To set the syphons going, and to 
pump out the air whenever it interposes, a small steam engine has 
been erected, of 10-horse power, working three air-pumps, of loin, 
diameter and lin. stroke. 7 

After a full hour's inspection the party returned in carriages to 
Lynn, where at the Duke's Head they found an elegant repast spread 
for them by their liberal host. After some lively speeches the party 
returned to Cambridge by train. 

Amoug the company were Mr. Tite, Mr. H. Marsh, Mr. W. Pair- 
bairn, Mr. James Napier, Dr. Daubeny, Mr. Scott Russell, Rey 
Dr. Robinson, Mr. Charles Barry, Mr. Wollaston Blake, Mr. C. Vig- 
nolles, Mr. Charles Siemens, Mr. R. Wilkinson, Mr. Le Neve Foster 
Mr. H. G. Bohn, Mr. C. White, Mr. T. Webster, Mr. C. Brooke’ 
Mr. Robert Mylue, &e. ‘ 








On Friday evening there was a large attendance in the Guildhall 
to hear an animated and interesting discourse by Professor Tyndall 
on the “Forms and Actions of Water.” The lecture was illustrated 
by some brilliant experiments. The Professor dwelt at the outset 
on the energy of molecular forces. In the combination of oxygen 
and hydrogen to form a gallon of water, weighing 10 Ib., an energy 
was expended—the atoms clashed together with a forcee—equal to 
that of a ton weight let fall from a height of 23,757ft. In falline 
from the state of vapour to that of water an energy was exerted 
equal to that of a ton falling from a height of 3,70Uft. or of 1 ewt. 
from a height of 74,000ft. The moving force of the stone avalanches 
of the Alps was but as that of snow-flakes eompared with the energy 
involved in the formation ofa cloud. In passing finally from the 
liquid tothe solid state, the atoms of 10 Ib. of water exercised an energy 
equal to that of a ton weight falling down a precipice 550ft. high. 
Ihe lecturer then halted to consider some of the phenomena con- 
nected with water in its vaporous state. Its action upon radiant 
heat was extraordinary. Though forming only about 0:5 per cent. 
of the entire utmosphere, for every ray of terrestrial heat struck down 
by the air, fifty, sixty, or seventy rays were destroyed by the aqueous 
vapour. The vapour of the lecture-room was shown by condensing 
it on the surface of a vessel containing a freczing mixture, on which 
it precipitated itself in such quantity that, when scraped off, a snow- 
ball was formed of the condensed” vapour. Aqueous vapour was 
the “bard ” of our atmosphere; it permitted the solar rays to reach 
the earth, but intercepted the terrestrial rays in their escape towards 
space. ‘The Desert of Sahara showed us what would be the effect of 
its removal. ‘There, where the “soil is fire and the wind is flame” 
during the day, the nights are intensely cold; ice, in fact, has been 
known to be formed. Were the aqueous vapours removed from the 
air which covers England, no doubt a single summer night would 
destroy all plants incapable of bearing a freezing temperature The 
Professor then dwelt briefly on the liquid state of water, and passed 
on to consider its solid form. Ice was chosen, and shown to be 
eminently brittle. Pieces of it when placed together froze together. 
This freezing was shown to occur in hot water. The ice was 
scraped to fine powder, and the frozen powder, placed in a mould, 
was squeezed to a sphere of hard ice by the pressure. Cups were 
formed from the ice powder; and in the presence of such experi- 
ments it was easy to see how the snow of the Alpine mountains 
should compress itself to ice, and how the ice could be squeezed 
through the moulds formed by the valleys. From existing glaciers 
the Professor passed on to those of a former epoch, aad showed 
that a diminution of the sun’s heat would not account for them. 
They were as much a proof of heat as of cold. They were a proof 
of powerful condensation, but to produce the vapour for condensation 
an enormous expenditure of heat was necessary. To produce a glacier 
required as much heat as would raise five times the weight of that 
glacier of cast-iron to its melting point. What was wanted, then, to 
produce a glacial epoch was not a less powerful sun, but a more 
powerful condenser; and the speaker conceived that this was most 
easily obtained by assigning to the Alps a greater mean elevation 
than they now enjoy. For ages they have been planed down hy 
glaciers and by atmospheric denudation generally. ‘I'he valley of the 
Po is overstrewn with their ruins; by the wear and tear of time 
they must have been lowered, and hence rendered incompetent to 
condense the vapours necessary to produce the glaciers of a bygone 
age. 

_Mr. J. Oldham, C.E., of Hull, read a report on “tidal observa- 
tions in the Humber.” Mr. Oldham stated that a series of minute 
observations established the fact that whenever the tide reached the 
16f{t. mark over the dock sili it was then three hours to high water, 
whether they were spring or neap tides. ‘This tidal phenomenon was, 
so far as he knew, peculiar to the port of Hull. At the close of his 
paper Mr. Oldham was requested by the section to continue his 
observations upon the tides of the Humber, the Ouse, and the Trent. 

Professor Austed, M.A., F.RS., read a paper on “ Artificial Stones.” 
Tn this paper the author de-cribed the various materials and con- 
trivances used for the purposes of replacing stone where natural 
stone could not be obtained with advantage. ‘He described in suc- 
cession terra cottas, cements, and siliceous stone, describing the 
nature, properties, uses, and disadvantages of each. He alluded to 
his own observations on the subject, and also to that of the preser- 
vation of stone as counected with it. He then described a new and 
very remarkable material recently introduced by Mr. Ransome, and 
experimented upon by the chemists of the Committee of Chemists 
and others appointed Jast year by the Board of Works in reference to 
the Palace at Westminster. This material was afterwards manufac- 
tured in the presence of the section by Mr. Ransome. It consists of 
any kind of mineral fragments, sand, limestone, or clay, mixed into 
paste by a mould with fluid silicate of soda (obtained by digesting 
flints in steam boilers under high pressure in alkali), and afterwards 
dipped into asolution of chloride of calcium. The resuit is analmost 
immediate hardening of the pasty mass, and the specimens con- 
structed were withip a few minutes handed about the room. One 
specimen, weighing two tons, is in the International Exhibition, 
while others may be seen in the new facades of the Metropolitan 
Railway. ‘These afford suilicient proof of the extent to which the 
manulacture las already advanced. 

Mr. Fairbairn, the president, Dr. Robinson, and other officers of the 
section were so much interested in the manufaeture that Mr. Ransome 
was asked to repeat his experimeuts at the soirée in the evening. 

A discussion ensued, chiefly on the subject of the preservation of 
stone, in which Mr. E. barry and other geutlemen took part. Pro- 
fessor Ansted then explained to the section the result of the labours 
of the Chemical and Geological Sub-committee, of which he had 
been a member, in regard to the preservation of the stone of the new 
Houses of Parliament. 

The remaining papers in this section were by— 

Mr. R. W. Woollcombe.—On Projectiles. we 

Mr. G. B. Airy, M.A., F.R.S,, Astronomer Royal.—On the Strains 
in the Interior of Beams and Tubular Briiges. 

Mr. P. Le Neve Foster, M.A.—On Machinery for Composing and 
Distributing Type. A communication from Charles Hart. |, 

Captain James Steuart.—On a proposed New Arrangement of Ship's 
Rudders. 
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The mechanical section met on Monday morning, in the schools, 
Mr. W. Fairbairn, LL.D., F.R.S., in the chair. ‘T here was a very 
numerous attendance. Among those present were Sir W A Arm- 
strong, Sir E. Belcher, the Vice-Chancellor, Professor Robinson, 
Mr. Napier, Mr. Whiteside, Mr. Nasmyth, Mr. Aston, Mr. Scott 
Russell, &e. ; 

The president stated that on Saturday the section had a very 
agreeable excursion to see the works at Lynn for stopping the rup- 
ture that took place last year, and it gave him great pleasure to state 
that their friend Mr. Appold, a member of the section, had gene- 
rously entertained the gentlemen, about 100 in number, who formed 
the excursion. He might add, as he very much regretted to do, that 
on Saturday evening another rupture took place in the Marston 
sluice, similar to that which occurred before. He did not know the 
extent of the disaster that had occurred. He very much feared that 
the land had been again inundated in the same way as on the pre- 
vious occasion. He hoped that the means adopted for discharging 
the upper waters into the sea would be successful, and that the em- 

jloyment of syphons would prevent in future accidents of this kind. 

tt was very desirable that these syphons should be constructed on 
the soundest principles, and for that purpose a committee of the sec- 
tion would be appulnted to thoroughly investigate the subject. 


STEAMSHIPS. 

The first paper brought before the section was the report of the 
Steamship Committee, of which Mr. W. Smith, C.E., gave a sum- 
mary. ‘he following is the concluding passage of ; this very 
voluminous and valuable document: — “ Your committee have 
pleasure in reporting very satisfactory progress, and that they have 
now a larger amount of useful information placed at their disposal, 
There is much greater interest taken in the objects of the inquiry, 
and a still increasing number of observers have adopted the forms of 
the committee for recording the performances of vessels. The 
importance of the information collected by your committee is attract- 
ing the attention of steamship owners, as well as scientific Investi- 
gators, and it is hoped the result of greater efliciency and economy 
in the application of steam, as well as improvements in the construc- 
tiop of steam vessels, will be the result of these reports; and your 
committee have reason to believe that considerable advantages have 
already been derived from their labours by steamship owners. The 
committee purpose to act upon a suggestion made to them of forming 
alist of the engineers of the several classes employed in the mer- 
cantile steam service who have, with the sanction of their owners, 
supplied your committee with returns of the performances of ships 
under their charge, to which reference may be had by such members 
of your association as are interested in the subject, aud with a view 
to afford opportunities for the advancement of such engineers as 
have shown the greatest amount of scientific ability in connection 
with their calling. Your committee have determined to act upon 
a suggestion by which the performances of some steamships which 
are at present withheld may in future be supplied for the use of the 
committee, viz., that such returns shall be published under a dis- 
tinguishing number, instead cf publishing the name of the vessel, 
her builders, and the constructors of her machinery, and that the 
latter particulars shall only be disclosed with the consent of the 
owners. Your committee continue to receive, from steamship 
owners and engineers, invitations to be present at the trials of 
steamships. In conclusion, your committee believe that their 
labours have already been productive of considerable advantage ; 
that the objects with which they were appointed are being rapidly 
attained; and that, by continuing their labours, the machinery they 
have succeeded, after considerable trouble, in organising will be pro- 
ductive of the utmost benefit to those engaged in steam navigation ; 
and they have reason to believe that the future collection of the re- 
turns will be a comparatively easy task. 








Mecuanicat Prorertres OF PROJECTILES. 

* The president made some observations on the results of some ex- 
periments on the “ mecisanical properties of projectiles.” He com- 
menced by stating that, in the investigations which had taken place 
with regard to projectiles and armour-plated ships, one great diffi- 
culty that had arisen was to get plates of sufficient thickness, and 
vessels of sufficient tonnage to carry those plates. It appeared that 
they were limited to plates of five inches in thickness; with plates 
heavier than that a ship would not be what was technically called 
“lively.” He had attended the experiments at Shoeburyness from 
the commencement, aud they had reference to the force of impact. 
He would state the results of the more recent experiments, which 
had not yet been published. The first series of experiments had 
reference to the quality of the plates and the properties of the iron 
best calculated to resist impact. There were three qualities re- 
quired—1st, that the iron should not be crystalline; but, 2nd, that 
it should be of great tenacity and ductility; and, 3rd, that it should 
be very fibrous. The president produced specimens of spherical and 
flat-ended shot, and proceeded to give the statical resistance of each. 

The mean statical resistance to crushing of the two flat-ended 
specimens of cast iron is 55°32 tons per square inch. The mean 
resistance of the two round-ended specimens is 26°57 tons per square 
inch. The ratio of resistance, therefore, of short columns of cast 
iron with two flat ends to that of columns with one flat and one 
round end is as 55°32 to 26°87, or as 2°05 to 1, an extremely close con- 
firmation of Professor Hodgkinson’s law. Applying this same rule 
to the steel specimens, it would appear that the flat-ended shot 
would have sustained a pressure of 180 tons per square inch before 
fracture. In the experiment it actually sustained 120 tons per square 
inch without injury, excepting a small permanent set. In the expe- 
riments with cast iron the mean compression per unit of length of 
the flat-ended specimens was °0665, and of the round-ended -1305. 
The ratio of the compression of the round-ended to the flat-ended was, 
therefore, as 1-96: 1, or nearly in the inversed ratio of the statical 
crushing pressure. Applying this law to the case of the steel flat- 
ended specimen, we may conclude that the compression before 
fracture would have been only 058 per unit of length. The deter- 
Muination of the statical crushing pressure of the flat-ended steel shot 
as 180 tons per square inch and its compression as ‘058 is important, 
on account of the extensive employment of shot of this material, size, 
and form in the experiments at Shoeburyness. In the case of the 
lead specimens, the compression with equal weights was the same, 
whether the specimen were at first round-ended or flat ended. This 
is accounted for by the extreme ductility of the metal and the great 
amount of compression sustained. In regard to the wrought iron 
Specimens, it may be observed that no definite result is arrived at, 
except the enormous statical pressure they sustain, equivalent to 78 
tons per square inch of original area, and the large permanent set 
they then exhibit :— ; 





Statical resistance 
in tons per square 


Dynamical resist- 
ance in foot lb. 


‘ inch. per square inch. 
Cast iron, flat-ended .. .. .. 5532 oe oe oe oe TIS 
Cast iron, round-ended .. .. .. 2687 .. .. $21°9 





Steel, round-ended 





os ee 90°46 .. 2. oe ve 25150 
= es expe riments on the wrought iron specimens, the flat-ended 
Stee Specimen, and the lead specimens, no definite termination was 
ett the material being more or less compressed without any 
ty Nar ge Hence it is difficult to draw conclusions from these 
wre oak a the great amount of work expended in compressing the 
meas te ng Specimens, amounting in one case to 4,340 foot lb., or 
pe he a as much as was required to fracture the round-ended 
leed cor ma Steel. _On the other hand, the low statical resistance of 
work Ca with a dynamical resistance almost equally low. ‘The 
nea he ed crush similar specimens of cast iron is nearly the 
ther oa _ rt ae ends be rounded or not, the round-ended requiring 
therefore, ot work to be expended than those with flat ends. It is, 
for station! ae that there is no analogy between the law deduced 
ri Foca by I rofessor Hodgkinson and the law regulating 
cast iron is my meg The mean resistance of the specimens of 
steel is 9.515 oot lb. per square inch ; that of the specimen of 
ditions “ae = more than three times as much. The con- 
that the great here d appear to be desirable in projectiles, in order 
plate are—1 es amount of work may be expended on the armour 
el. Very high statical resistance to rupture by compression. 





In this respect wrought iron and steel are both superior to cast iron ; 
in fact, the statical resistance of steel is more than three times, and 
that of wrought iron more than two and a half times that of cast 
iron. Lead is inferior to all the other materials experimented on. 
2. Resistance to change of form under great pressures. In this 
respect hardened steel is superior to wrought iron. Cast iron is 
inferior to both. The shot which would effect the greatest damage 
to a plate would be one of adamant, incapable of change of form. 
Such a shot would yield up the whole of its vis vivi to the plate 
struck ; and, so far as experiment yet proves, those projectiles which 
approach nearest to this condition are the most effective. 

The President stated that steel shots might be made at compara- 
tively small cost. Mr. Bessemer had informed him that if he had a 
large order he could produce steel shot at very little more than the 
price of wrought iron. But if ingots as cast had to be rolled or 
hammered to give them fibre they would cost something like £30, 
instead of £8 or £10 per ton. 

Mr. Nasmyth inquired whether chilled and cast iron shot had been 
tried. The process of chilling cast iron was a very simple and inex- 
pensive one; and if chilling flat-ended shot had not been tried it 
was very desirable that it should be. 

The President said they had no practical experience in the matter, 
but he believed that the shot being chilled only to a certain extent, 
they would find that the whole shot, having the same velocity when 
striking the object of resistance, would break as if it had not 
been hardened at all. 

Mr. Nasmyth: That is a mere matter of opinion. 
any experiments on the subject ? 
only some 10s. 

The President: In order to gratify Mr. Nasmyth, I hope that 
before the next meeting of the association we shall have the matter 
proved experimentally. 

The thanks of the section were given to the president for his valu- 
able paper. 


Have you tried 
It would involve an expense of 


PENETRATION OF PROJECTILES. 

Mr. T. Aston, M.A., read a paper on “ Rifled Guns and Projectiles 
adapted for Attacking Armour Plates.” After alluding to the interest 
with which the contest between artillery and armour plates has been 
watched by the country, he explained what was the actual condition 
of this important question so late as May last by quoting a statement 
made by Sir W. Armstrong, ata meeting of the United Service 
Institution on the 20th of May last, as follows:—* It certainly may 
be said that shells are of no avail against iron-plated ships; but, on 
the other hand, Imay say that neither 68-pounder nor 110-pounder 
guns, with solid round shot, are effective against such iron vessels. 
The fact is, what we want is a gun, in addition to our 110-pounder 
rifled gun, especially adapted for breaking through iron plates. 
That is what we are in want of now.” This candid confession is 
startling when it is considered that long ago France armed her 
Gloires and Normandies with rifled 90-pounders proved to be efli- 
cient against iron-plates, and it caused the country serious anxiety 
to hear her Majesty’s Ministers state, as they did in Parliament last 
session (of course on the authority of their scientific advisers), that 
after all the vast expenditure upon our new artillery the navy of 
England is compelled to arm her navy with the old smooth-bore, and 
that is the best gun the navy actually possesses, though declared by 
Sir W. Armstrong to be so inefficient. Such being the state of the 
question a few months ago, Mr. Aston proceeded to consider, first, 
the reason why the artillery hitherto employed in the service 
(including rifled guns and smooth bores) has always failed 
to make any impression on the plated defences at ordinary fighting 
range ; and, secondly, by what means artillery science has lately 
reconquered its lost ground. Three conditions were laid down as 
necessary to enable artillery to attack successfully armour plate 
defences—I1st, the projectile must be of the proper form ; 2nd, of the 
proper material ; and, 3rd, be propelled from a gun able to give it 
the necessary velocity. The artillery of the Ordnance Committee 
failed because they utterly neglected the first two conditions, and 
had recourse to the brute force of the smooth bore for the third. 
The expression accepted as representing the penetrating power of 
shot was “ velocity squared multiplied by weight,” but the form of 
the shot and the material were conditions altogether omitted from the 
expression, and the importance of the omission will be obvious at 
once if an analogous case, say a punching machine employed to per- 
forate wrought iron plates, be taken. _ What would be the result if 
the punch which is made of suitable shape and material were 
removed, and a round-headed poker of brittle cast iron or soft 
wrought iron were substituted in its place? The great importance 
of velocity was conceded at once; it is a sine qua non condition, but 
there has been great misconception in supposing that the old smooth 
bore gives a greater initial velocity than the rifled gun, as the results 
obtained will show. The average initial velocity of the 68-pounder 
is, in round numbers, 1,600ft. per second, with a charge of powder 
one-third the weight of the shot, the length of the shot being, of 
course, one calibre. Sir W. Armstrong stated that, with a charge of 
powder one-quarter the weight of the shot, he obtained with his 
rifled gun an initial velocity of 1,740ft. per second. He did not 
state the length of his projectile. Mr. Whitworth, with a projectile 
two calibres long, obtains an initial velocity of 1,900ft. per second, 
and with a projectile one calibre long, like that of the smooth bore, 
an initial velocity of 2,300ft. per second, being greater than that of 
the smooth bore in the proportion of 23 to 16:—The following table 
shows the actual results obtained by various guns :— 
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Armstrong 110-pounder , | 200 |1101b. solid | 14 1b. | 1} to 2 inches 

68-pounder smooth-bore a: 200 |68Ib. solid 16 Ib. | 2} to 3 inches 

age on. 1U ogg § TUlb. shot& .. Through ple 

Whitworth 70-pounder . a sad | shell 12 Ib. \} and backing 
Whitworth 120-pounder ..! ‘ 600 } 130 1b, shell | 25 Ib. | Through plate 
5 and backing 














The first two results show that the Armstrong rifled gun is a worse 
compromise than the old gun it was intended to supersede. It is 
worthy of notice that the velocity of the Whitworth heavy projectile, 
after traversing 600 yards (a good fighting range), was 1,26vft., being 
50ft. greater than the initial velocity of the Armstrong projectile. 
which is 1,210ft. at the muzzle of the gun. The total results in 
respect of penetration being so decidedly in favour of Whitworth, it 
follows that he has adopted the best compromise, by combining all 
three necessary conditions of proper form and material of projectile 
and sufficient velocity. That the velocity, though perhaps at the 
muzzle of the gun slightly below that of the smooth bore, is suffi- 
cient when combined with proper form and material of projectile, is 
shown by the penetration result, which in the case of the Whitworth 
is through and through both armour plate and backing, in the case of 
the smooth bore is barely through half the armour plate, and in the 
Armstrong is not half through. The forms of projectiles, both shot 
and shell, employed by Mr. Whitworth for penetrating armour plates 
were then described. The material of which the projectile is com- 
posed is what is termed homogeneous iron, combining the toughness 
of copper with the hardness of steel. It undergoes a carefully 
regulated process of annealing. The same metal is used for the 
Whitworth field guns, and practical improvements now enable it to 
be worked in masses of any requisite size, whose quality may be 
henceforth depended upon with certainty. Mr. Whitworth is thiere- 
fore now making his heavy ordnance with both interior tubes and 
outer hoops of homogeneous metal of the improved manufacture, so 
that the guns will be constructed throughout of one uniform metal, 
without any welding at all. Experience justifies the expectation 
that they will be free from the objections which it is well known are 
inherent in all welded guns, and be fully able to resist the severe and 
searching strain that is sure sooner or later to disable a gun built up 
of forged coiled tubes if it be called upon to do its full work by dis- 
charging heavy projectiles at efficient velocities. 

Mr. James Nasmyth, F.R.A.S., said the steam ram was an old sub- 
ject with him. A plan was proposed by him tothe Admiralty so long 
ago as 1845. He thought the more destructive you can make the 





attack on your adversary the better. It was not right to be torturing 
your enemy by drilling numerous small holes in him; it was like 
taking a whole day to draw a tooth. His idea was to make one large 
hole and sink the ship at once with the enemy. It was a question of 
momentum. The first practical ram was the Merrimac, but the 
Southerners made a mistake in giving her a sharp end—it should 
be blunt, and such was the original plan of the author, nor had he 
seen any reason to alter his views. The vessel must present as low 
an augle as possible to turn shot, but she must also have strength in 
the direction of her length, and use the utmost possible amount of 
steam ; and, to meet the objection that the impact might destroy the 
engines, which he did anticipate, he would place the engines on a 
slide, with buffer arrangements. With sucha vessel he would dash 
into the Warrior as into a bandbox. The plates would be crushed at 
once. He hoped the Admiralty would devote a thousand pounds or 
two to try the effect of a ram against an old hulk, the ship Trusty 
and afterwards at the Warrior herself. 

Mr. T. Webster hoped that the discussion would not omit the 
question, brought before the section by Mr. Atherton, of unsinkable 
ships. It was quite clear from the late experiments that ships could 
not withstand the attack of guns, and there was a reason why we 
should give some attention to other matters of ship architecture than 
the mere attempting to defend them by armour plates against shot. 

Admiral Sir E. Belcher observed that in 1818 he had urged a plan 
of unsinkable ships to Sir Robert Seppings by shutting down the 
hatches and using the pumps to pump in air, but this was objected 
to on the ground that it was necessary to have an ‘opening to keep 
the timbers sound. Ile advised water-tanks as « backing to the sides 
of ships, believing that such an arrangement would withstand even 
Mr. Nasmyth’'s ram. 

Mr. kk. W. Woollcombe explained the nature of his projectile, by 
means of which he got rid of the friction caused by rifling, with no 
more windage, the projectile being a disk travelling in a direction 
perpendicular to its axis of rotation. 

Mr. G. P. Bidder, jun., observed that with asmooth bore the balls 
go accurately for a short distance, but afterwards they diverge in 
uncertain directions, and this he showed must be the case as well 
with Mr. Woollcombe’s shot as with an ordinary smooth bore shot. 

Captain Blakely said that he was glad to learn from Mr. Aston 
that Mr. Whitworth was at last about to build up his cannon 
entirely of steel, or homogeneous metal, if he preferred that name. 
Captain Blakely had used that mode of construction now for 
several years and found it answered well. He was not contented 
with the little guns used in England, but made much larger cannon 
for foreign powers, for instance, 11fin. guns, throwing 600 Ib. 
bolts, projected by 801b. of powder, and many 8y§,-in. guns throw- 
ing 250 Ib. bolts. Either of these would throw shell through the 
Warrior—the 600-pounder at a mile. The meeting must recollect 
that the English Government has allowed no one to fire at the iron 
target but Armstrong and Whitworth. That Captain Blakely had 
long been willing to compete, and had frequently offered to send 
guns at his own expense to do so; that he had been refused permis- 
sion by the War-office and the Admiralty, and had appealed to Lord 
Palmerston without result. The section, therefore, must not believe 
him beaten. 

Mr. J. Scott Russell, F.R.S., said at the last meeting it was ascer- 
tained that 4jin. plates and 18in. of wood would beat the gun, but 
the late experiments had shown that we have no navy if you keep 
wooden ships with iron plates. Sir W. Armstrong fired our wooden 
ships, and Mr. Whitworth had proved that he can do the same if the 
ship be plated. No ship of ordinary size was even big enough to 
carry indestruc ble plates. Why could not a good fighting ship be 
made which -!.ould keep outa shell? He believed that Whitworth's 
shell would b+ stopped by double armour plates, one in front and the 
other behind it; but a larger one, it was said, would be made which 
would destroy any thickness, of double plates, and he believed i 
would be done. B .t this was not the critical point. ‘There was one 
way of carrying increased thickness, suesten ter the increased size 
of vessel. ‘There was, however, another way without increasing the 
size—to build the ship up to the water's edge, cover her below the 
water line as far as was necessary to prevent penetration, then 
diminish the battery on the deck, and then they would have a vessel 
somewhat like the Monitor, absolutely shot proof. Captain Coles’s 
ship was on that principle. 

Dr. Robinson had lived long enough to learn that such prefixes as 
“im” and “un” were very unsafe syllables to deal with. He thought, 
however, that the materials for unsinkable ships would have no 
power of resistance. Ie wished to know as to the expansion of a 
gun of the homogeneous metal as compared with one on the Arm- 
strong principle. 

Mr. Aston said that the price of homogeneous metal was gradually 
being lowered, and that the Whitworth gun could be produced at a 
lower price than the Armstrong. 

Dr. Robinson, in continuation, observed that such was the 
arrangement of the Whitworth gun that the friction in the barrel 
was reduced toa minimum, ‘The shot would fall from the barrel 
with a very sinall inclination. He thought in some respects that 
Mr. Woollcombe’s shot promised advantages, but he pointed out dis- 
advantages. 

Mr. Aston asked what would be the condition of Mr. Scott Russell's 
ship with shells which would penetrate 30ft. below the water line ? 
aud this Dr. Robinson had told them was possible. As to the 
partially-defended ship, would any captain ask his men, some to 
stay in the undefended part, while others were comfortably 
ensconced behind eight inches of armour plate? He (Mr. Aston) 
considered that guns built up of rings could never stand. 

The president said the great difliculty about homogeneous iron 
was its liability to be of unequal quality. Mr. Whitworth took very 
great pains in the manufacture, and the great danger in the case of 
the coils is that they are apt to elongate. 











Tue Mippue Levent Dam. 


Mr. Thorold remarked that, since another disaster had just 
occurred of which the facts were not now fully or accurately ascer- 
tained, he should not now proceed with his paper. 

Mr. Webster remarked on the magnitude of the scheme of 
applying syphons in this case. He asked Mr. Appold why in the 
application of the syphons, one central valve had not been used 
instead of two, one at each end, He also suggested that the 
improvements made in the Ouse outfall below Lynn might consider- 
ably have affected the level of the sluices. 

Dr. Spencer Cobbold said he had that morning come from Lynn, 
and as some unfounded rumours might have been afloat he might be 
allowed to state the facts. Those who were acquainted with this 
particular locality knew that there were two smal! drains from the 
middle level near Lynn. It was between the two drains, though 
further from Lynn, that on the preceding day the waters burst 
through, and carried away ten yards of the embankment, through 
which the water rushed most violently. Multitudes of people as- 
sembled to witnessed the devastation. He might take the liberty to 
state that the following evening (Tuesday), at 7.30, being the time 
of high spring tide, was the period at which the greatest injury could 
take »lace. The tide, too, would be then almost as high as the 
following morning at eight o’clock. 

Mr. Wilkinson, who had also that morning come from the neigh~- 
bourhood of the sluice, was happy to say that only a few acres were 
covered by the water, and the consequences were not likely to be 
serious as the last speaker had hinted. It was even hoped that 
before the time mentioned to-morrow evening the waters would be 
nearly if not entirely cleared off. 

Several questions were asked of Mr. Appold and Mr. Thorold as 
to the system on which the syphons were constructed, which were 
answered. The discussion, however, did not last more than half an 
hour. 





A prospectus has been issued of the Metropolitan Cab and Carriage 
Company with a capital of £100,000, in shares of £5. The object is to 
meet the want universally felt for decent and well-ordered public 
vehicles, constructed with all the latest improvements. 
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TANGYE’S HYDRAULIC LIFTING JACKS. 


Fi. 1 represents a hydraulic lifting jack made according to the 
invention of James Tangye, of Birmingham; Fig. 2 represents a 
vertical section of the same; and Fig. 3 represents a horizontal 
section taken through the line 4, Fig. 1. The ram a of the jack is 
made solid, the ram being made in one piece with, or fixed upon, the 
foot 6 of the jack. The cylinder c is made of solid steel, and works 
upon the ram a, rising and falling thereon. The cylinder has 
a claw d at its bottom, whereby lift from the ground can be 
had when required. On the top of the cylinder c, the reservoir e, 
containing the water or oil, or other liquid with which the jack 
is worked is situated. The pump / (constructed and worked 
in the manner hereinafter described) is situated within the 
reservoir e, and the cylinder c, reservoir e, and pump / therein 
rise together. A liquid-tight joint is made between the cylinder c 
and ram a, by means of the cupped — g on the top of the 
ram a, as represented in Fig.2. A slot a? is cut in the ram a, in 
which slot a key h secured to the cylinder ¢ by the screw i slides, 
the key preventing the cylinder from turning upon the ram 
when weight is applied to the cylinder. The pump / is screwed 
into the top of the cylinder as represented; & is the plunger 
of the pump, the upper end of which plunger works in the 
hole J, in the upper end or cover of the reservoir e. The 
plunger is worked by the hand lever m fitted on the end of 
the shaft or axis n. ‘The shaft or axis m has a tongue, cam, 
or forked lever 0, which tongue, cam, or forked lever works in the 
opening p in the plunger &, and by its motion therein raises or 
lowers the plunger, and actuates the pump. The liquid from the 
reservoir e is conveyed to the cylinder ¢, so as to raise the jack, and 
returned from the cylinder to the reservoir, so as to lower the jack 
in the following manner:—The inlet valve q of the pump (see 
Fig. 2) is fitted on a small brass seat, and the valve case containing 


FIG.2. 














the valve is screwed into the side of the pump near the bottom of 
the cylinder c. The valve q is kept to its seat by the | elical spring r. 
The outlet valve s is situated in the axis of the pump, and ina line 
with the axis of the plunger &, the valve being kept 1. .ts seat by the 
helical spring ¢. By working the hand lever m, the plunger & is 
raised and lowered in the pump through the cam or tongue v and axis 
n, and the liquid from the reservoir e is forced into the cylinder c, and 
the cylinder and parts carried by it are raised. On the side of the 
reservoir ea pin v is situated, the object of the pin being to limit 
the descent of the hand lever m during the raising of the jack. The 
liquid in the cylinder is returned to the reservoir when the jack 
is required to be lowered by means of the lowering valveu ‘The 
lowering valve issituated and worksin the hollow of the plunger k,and 
is kept to its seat by the downward pressure of the tongueorcam 0, the 
edge of the tongue or cam pressing on the top of the valve so long 
as the hand lever m is not depressed below the pin v on the outer 
side of the cylinder e. When, however, it is required to lower 
the jack the hand lever m is shifted on the shaft or axis n so as to 
clear on its descent the pin or stop v, and be enabled to take 
the position represented in Fig. 2. When the lever m is 
brought into the last described position, the edge of the cam 
or tongue o no longer presses upon the valve u, and the said 
valve may be raised from its seat by pressure underneath it, 
and forced into the slot o? in the end P the cam or tongue o. 
At the same time the lower end of the plunger & forces the 
outlet valve s from off its seat, and the liquid from the cylinder c 
—— through the valves s and u to the reservoir e, and thereby 
owers the jack. 

Fig. 4 represents in vertical section another arrangement for 
opening the valves so as to lower the jack; and Fig. 5 is a horizontal 
section of the same taken through the line w, Fig. 4. In this 
arrangement a third or lowering valve, as described and represented 
in Fig 2, is dispensed with. ‘The inlet valve x and outlet valve y 
are arranged similarly to the valves q, s, Fig. 2, but the valve z has 
an elongated stem or head z, with a hole in the centre thereof. The 
bottom end of the plunger 2 is contracted as represented. On de- 
pressing the hand lever m below the stop pin vas before explained in 
order to lower the jack, the contracted end of the plunger 2 passes 
through the hole in the head z of the valve 2, and withdraws the 
said valve, and at the same time strikes against the valve y, and 
forces it from its seat. The water ways of the valves 2, y, are 
thereby opened, and the liquid from the cylinder returns through 
the said waterways to the reservoir, and thus lowers the jack. 











Tue Great Eastern.—The mammoth ship sill lies in Flushing 
Bay, where the damage sustained by running on a rock off Montauk 
Point, on her last trip to this port, is being repaired. We learn 
that the reports of experienced drivers show that the ship's bottom 
was opened by the hen along a single line of her outer plate fora 
distance of several fect. The inner “skin,” or hull of the ship was 
not touched, and remains as dry as on the day of launching, 
and the vessel could proceed on her voyage across the ocean 
to-day with more safety than can any vessel having but a 
single hull. Nevertheless, her officers ‘and agents are push- 
ing forward her repair by a very simple method, tried once 
before in Milford Haven with entire success, and which has 
the entire approbation of distinguished American engineers. 
The mode is curious, and interesting as it is simple. A large scow, 
with sides of proper height, is preparing to be used as a coffer-dam. 
It is made to fit the bottom of the vessel at the point of fracture, 
and its edges are padded so as to close perfectly over any inequali- 
ties that may be found upon the hull. At the side of the scow (or 
coffer-dam) are two shafts or man-holes, which will pass up the 
side of the ship, reaching above the water's edge when it shall have 
been adjusted to its place. The scow, when sufficiently sunken, 
will be floated under the ship's hull, and fastened securely in posi- 
tion by chains hove taut. ‘This done, pumps inserted in the man- 
holes will free the scow of water, and admit the men and materials 
to repair the damage. It is believed there will be no difficulty in 
making the vessel just as perfect as before she touched the rock. 
A few days more will give us the result of the experiment, if that 
can be called such which has already been once successfully ac- 
complished. In the meantime advantage is being taken of the 
opportunity to thoroughly overhaul, paint, and refurnish the Great 
Eastern from stem to stern.—New York Times, Sept. 24, 





SMITH’S DRYING WHEAT AND OTHER GRAIN. 
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Tuts invention, by John Smith, sen., of Coven, near Wolver- 

hampton, has for its object improvements in drying wheat and other 
yrain. 
. Figs. 1 and 2 represent an arrangement for carrying out the 
invention; Fig. 1 shows a portion of a thrashing machine, in which 
the grain is drawn up by the exhaustive action of a fan; and Fig. 2 
is a vertical section of the fan. a is the fan; 6 is the tube through 
which the heated air enters the box c, into which the grain is 
admitted by the spout d for the purpose of being elevated to other 
parts of the thrashing machine. 

The corn is delivered from the spout d into the hopper e, and sur- 
rounds the lower edge of the suction tube 7; which is fixed so as to | 





leave about half an inch space for the full inlet of the grain into the 
suction tube. The hot air rushes from the box c¢ into the tube f 
along with the corn, and both are drawn into the fan at the centre, 
as shown in Fig. 2, and are thence delivered to other parts of the 
thrashing machine by the spout g, Fig. 1. 

It may be sometimes found convenient (when a portable steam 
engine is used for thrashing) to connect the tube 6 with the smoke- 
box of the engine, in order to obtain a supply of heated air, but 
the heated air may be otherwise obtained, a separate fire being used 
to heat it. There is a slide by which cold air can be admitted to the 
hot air pipe, so that the heat of the current of air to which the grain 
is exposed may be regulated as may appear necessary. 











MILLER’S IMPROVEMENTS IN THE MANUFACTURE OF SUGAR. 
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Fic. 1 is a transverse section and Fig. 2 a longitudinal section of 
a sugar-makingYapparatus, the invention of William Miller, of | 
Upper Stamford-street, Blackfriars. 7 

A is a pan containing the saccharine solution to be evaporated ; it | 
has long tubes B, B, passing through it. These tubes are here re- | 
presented only two in number, but their form and number may be 
varied, the intention being to increase the heating surface. The pan 


doors at T, which admit the introduction of anything with which 
to stir or skim the sugar or clean the pan. ‘The quickness 


| of the evaporation will depend upon the quantity of air 


admitted into the cylinder, and between the plates upon the 
quantity of surface contained in the plates, that is, upon their 
width and number, upon the quickness of the revolution of the 
cylinder, and upon the rapidity with which the heat can be 


is surrounded by another jacket, pan, or case ©, which may be | transmitted from the heating medium in the jacket C to the sac- 


filled with water, and this water may be heated by the direct action 
of fire, or the heat may be conveyed to the inner pan by the following 
method:—The jacket must be partially filled with water, say, six 
inches from the bottom, as shown at D, having an opening just 
above, in which is inserted an overflow pipe E and a pipe F com- 
municating with the atmosphere, steam at high pressure or otherwise 
being admitted at G. The effect of this arrangement will be that the 
pan A containing the sugar will be heated by steain at the ordinary 
pressure of the atmosphere, and in some cases this may be a con- 
venient way of heating the pan <A, but filling the jacket with 
water and evaporating at as low a temperature as possible is a 
preferable method, as the lower the temperature at which evapora- 
tion of the saccharine solution takes place the better will be the 
sugar. The evaporation of the saccharine solution in the pan A is 
effected by the revolution of a surface of metal, which, dipping into 
the solution, takes up thin films and exposes them to the atmosphere 
or to a current of hot or cold air. H represents the revolving appa- 
ratus. It isin the form of a cylinder closed at both ends, having a 
pipe I pierced with holes passing through its axis, and which pipe 
revolves with the cylinder. ‘The circumference of the cylinder is 
formed of curved plates K, K, arranged somewhat like the 
floats of a water-wheel, only overlapping each other consider- 
ably, so as to increase the heating surface. The curved 
plates are attached to flat rings L at the ends of the cylinder, 
and when this is of a lengthened form it is better to have rings M 
at the centre as well as at the ends. N, N, is a round plate with a 
hole in the centre for the pipe I, which plate is screwed on to the 
ring L, and thus closes the end of the cylinder. The cylinder is 
elevated almost out of the pan, so that the plates are just covered with 
the solution to be evaporated, very little poweris therefore required to 
make it revolve, and the pan A isleft free for the insertion of tubes like 
B, B, soas to increase the heating surface. As thecylinder revolves it 
takes up thin films of the liquid, and the evaporation is vastly increased 


by currents of hot air S, which can be transmitted by means of | 


a fan through the holes of the axis i, and which meet the plates of 
the cylinder as they revolve, passing between them as shown by 


the arrows; the pipe communicating with the fan for the trans- | 


mission of the air is shown at R, Fig. 2. The cylinder is covered 
by hood O, having an outlet P at the top leading to a chimney, 
the open air, or any convenient outlet, and the hood has slides or 


charine solution in the pan A; all of these admit of great latitude, 
but it will be sufficient to mention that, a cylinder 6ft. long by 3ft. 
wide, with plates 15in. wide, and 48 in number, will contain 720 
square feet of evaporating surface, reckoning both sides of the 
plates, and that a cylinder 8ft. long by 4ft. wide, with plates 28in. 
wide and 64 in number will contain 2,389 square feet of evaporating 
surface, but these may be increased or diminished, keeping always 
in view the fact that the quicker the evaporation is performed and 
the lower the temperature of the heating medium, the better will be 
the result. The pan A should be made of copper and the rest of 
the apparatus of galvanised iron, except when the jacket pan D is 
placed over the fire, when it should be made of wrought iron. 








Tne Anustrone Gux.—A notification has been received at Chat- 
ham that the 9-pounder Armstrong gun, recently approved for the 
Horse Brigade, Royal Artillery, has been adopted by the Admiralty 
for naval service. "The 9-pounder Armstrong will, therefore, be in 
future substituted for the 12-pounder gun at present used in the 
armament of pinnaces and barges from 2eft. to 52ft. in length. It 
will also be used for field marine service, and will be supplied t 
every vessel placed in commission. A_200-pounder muzzle-loading 
gun, manufactured by the firm of Sir William Armstrong and Co., 
at Elswick, has been received at Woolwich Arsenal, weighing about 
eight tons, and was forwarded to the proof-butt to be tested for ser- 
vice. The Armstrong guns tested at Woolwich this week have —_ 
with some serious reverses by the bursting of no less than three o! 
| the 100-pounders during proof at the butt on W ednesday ont 
| preceding day. On Wednesday two of these huge guns, loaded ee 
| an over-proof charge of 27}1b. of powder, anda 110:b. solid = ’ 
| burst through the B coil, immediately behind the trunnions. “ad 
| coil and the internal tube were severed, and the portion of the sea | 
remaining in the breech-piece was also rent and torn in severa 
| 
| 





places longitudinally by the concussion. The third gun was — 
rated in the centre of the barrel or chase, and gave way transv a 
| almost as though cut through with a saw. Each of the guns had 
been fired for some days past experimentally to test the vent prones ; 
and one had fired over 2U0 rounds. It is rumoured that the —_ 
| system, at which the men are now employed, tends to lessen the 
' value of the work, which is hurriedly performed. 
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PRADEL AND WAHL’S APPARATUS FOR FEEDING STEAM BOILERS. 
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Tuts invention, by Pradel and Wahl, of 29, Boulevart St. 
Martin, Paris, relates to improvements in the feed apparatus of 
steam generators known as Giffard’s Injector. 

Fig. 1 represents a central vertical section of the apparatus, and 
Fig. 2an exterior view; a is the body of the apparatus; 6, pipe for 
conducting the steam into the interior of the first fixed converging 
cone c; d, rod, having movable conical enlargements e, 7; s, one in 
the interior of fixed cone c, a second in the interior of fixed cone g, 
and the third in small diverging cone ¢. The rod d guided by the 
bridge piece o passes through a packing h, being actuated by screw 7 
fixed to its end, tlre screw being rotated by hand wheel); 4, inlet 
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pipe for the feed water, as seen, and as before described, the opening 
for the supply of water being always the same by reason of the 
cone ¢ being fixed; /, feed chamber, into which the pipe & opens ; 
m, cylindrical part, into which the diverging cone ¢ opens; 2 and o!, 
purge pipes; g, stop valve, for preventing return of the water; 
r, feed pipe; p, vacuum chamber. Iy a simple arrangement the 
second converging fixed cone g may be rendered movable, so as to 


| obtain a variable jet; it also has a to-and-fro motion imparted to it 


by a pinion wand handle v gearing with a rack z, which latter acts 
on arod y working two twin rods z, by which the sliding motion of 
the converging cone g is regulated. 


ADAMS’ SLIDE VALVES. 
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Tuts invention, by Thomas Adams, of Deptford, has for its object | 
the production of an equilibrium of the steam, fluid, or gaseous | 
pressure on valves by causing .the steam, fluid, or gas to act with | 
equal pressure on opposite sides of the valve at the same time, 
thereby obviating the loss of power caused by the unbalanced pres- 
Sure on the valves as they are ordinarily constructed and arranged. 

Fig. 1 is a plan or horizontal view of a slide valve intended to be 
ppplied to a horizontal cylinder. Fig. 2 is a plan of the cylinder 
yo ng Pig. 3 is a section through the valve, valve box, and cylin- | 
whee af, Figs. 4, 5, and 6 are similar views representing a slide 
oan Me es construction for the same purpose. A is the 
C i _ ace ; B, B, are the ports communicating with the cylinder ; 
pt non exhuast port ; D is the slide valve, which, it will be seen | 
kind pF te to Fig. 1, is cut out in the central part, leaving only a 
pon Ba —— of metal, and on reference to Fig. 3, is in vertical 
It will i the form of a plate with the central part removed. | 
fits th, also be seen, on reference to Fig. 3, that the valve | 
rsd - Space between the door E of the valve box and |the cylinder 

the 2 i as not to admit of steam pressing the valve on to 
ce face except in the “false ports” F, F, opposite to the 
p Ga B, where the pressure is balanced by that in the latter ports. 
1 G, are the communications between the ordinary ports B, B, and 
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into two parts, with the packing inserted between them. 


| 
Ll 


| ih 


Wii 
Nt 
Hl HI 


ATT 


i 
i 


10 


= aor lL 





the “false ports” F, F, through the valve. H, H, are packing 
plates between which are inserted packing of india-rubber or other 
suitable material, in order to give elasticity to the plates against 
which the valve works. It will thus be seen, on reference to Fig. 3, 
that the steam from the boiler will be caused to press on the op- 
posite ends of the valve at the same time as indicated by the 
arrows, thereby producing an equilibrium of pressures on the valve 
in the horizontal direction, also that the pressure of the steam in the 
ports 5, B, will be balanced by that in the “false ports” F, F, the 
steam being free to pass from the former to the latter, and causing 
an equilibrium of pressures on the valve in the vertical direction. 
The exhaust also acts equally on the inner sides of the valve. 

In Figs. 4, 5, and 6, the same principle of constructing slide valves, 


| so as to effect an equilibrium of pressure thereon in working is 


shown, but in this case the valve is divided into two parts (which 
may be termed the male and female portions of the es with 
packing inserted between them. The only difference between 
this construction of valve and that above described is that 
whereas in the former instance the valve was in one 
piece with the packing inserted in the door of the 
valve box, in the present instance the valve is divided 
D' is the 











male portion of the valve, and D? the female portion thereof. Owing 
to this mode of constructing the valve, there will be a space I all 
round it, in which there will be a pressure of steam having a 
tendency to force the male portion D* against the door E, and the 
female portion D* against the cylinder face A. In order to balance 
this pressure it is necessary to form recesses K, K, both in the door E 
and the cylinder face A of an area equal to that of the space I round 
the valve. There is a passage for steam into the recesses K formed 
either in the valve or the cylinder face or the door. Should it be 
required to apply pressure on the valve for the purpose of keeping 
it on its face, any required amount of pressure may be applied 
thereto by making the recesses K, K, less in area than the space I, 
round the valve. 





BEARDSLEY’S APPARATUS FOR ELEVATING 
HAY, STRAW, AND EARTH. 


Test improvements in apparatus for elevating various substances 
are by Levi Beardsley, of Boston, U.S. Fig. 1 represents a double 
hook elevator as it appears when the tines are embedded in a bundle 
of hay; Fig. 2, a view of the same after the hay has been discharged ; 
Fig. 3, a side view of the loop, tripping-plate, and latch. In Figs. 
4, 5, and 6 is represented a single tine elevator. 

A, A, A, A, are four curved tines that are rivetted together at 
their tops in pairs, each pair being bent so that they will be spread 
some distance apart as a peer y The two pairs of curved tines 
are jointed together at a by a rod } passing across from each pair, 
and the two rivetted ends above their fulerum are connected to- 
gether by a short chain c, having a ring c' linked to it. This chain 
is of a sufficient length to allow the tines to separate as in Fig. 2, 
and by raising the hooks A by this chain ¢, they will close 
up as shown in Fig. 1. B, B, are two chains that are attached to 
one of each pair of tines A, which being of a suitable length, 
are attached to a latch loop C (Fig. 3), between which is pivoted a 
hooked latch e shown clearly in Fig. 3, one end of which passes 
through a Lole in a jointed tripping plate g. The pulley rope G is 
connected to the loop C, and a cord h/ is attached to the piece g. 
The office of the chains or cords B, B, is to opeu the hooks, while 
that of the cain cis to close them. From this description it will 
be seen that by placing the tines over a mass of hay, and hooking 
the ring c' of the chain ec on the hooked portion of latch e, when 
this latch is he d by the piece g, and drawing on the pulley rope G, 
the tines A will be drawn together, and grasp and compress the hay 
ina bundle, when it may be elevated by ) theme tm on the pulley 
rope G, shown in Fig. 1; then when it is desired to drop the hay 
free from the tines by pulling on the cord 4, the latch will be tripped, 
and the chain ¢ will allow the chains B, B, to open the tines as 
shown in Fig. 2, thus discharging the hay from them. 
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Figs. 4, 5, and 6, represent a single-tined hay elevator. A*, A°, 
represent two curved teeth or tines connected by a fulerum pin a* 
near their upper ends, on which the tines are allowed to work 
freely; B?, b?, are two chains, the lower ends of which are at- 
tached to the tines A* below the fulcrum pin a*. These chains pass 
through eyes U?, b?, at the upper ends of the tines above the pin a’, 
and are connected to a socket C*, to which the fall rope D? is at- 
tached. This socket C? may be formed of two metal plates c*, c*, 
properly secured to cross plates or bars d?, and within this socket 
a lever E? is fitted and secured by a fulcrum pin e? which passes 
through its upper end, see Fig. 2. ‘The lever E* extends down 
below the socket C*, and it is connected by a spiral spring F* 
to alatch G*, which is fitted in the lower part of the socket 
C*, and secured therein by a pin or pivot /*, the outer 
end of the latch projecting beyond the side of the socket, 
and being of curved form, as shown clearly in Fig. 2. 
The lever E* has an opening g* made in it to receive the inner 
end of the latch G*, the spring F? retaining the lever on the inner 
end of the latch, and the latter is consequently held in a horizontal 
position ready to hook. To the upper end of each tine A* there is 
attached a chain H*. The upper ends of these chains are connected 
to a ring I*, which, when fitted on the outer curved end of the 
latch G?, retains the tines A*, A?, in aclosed state, as shown in Fig. 1. 

The operation is as follows:—The fall rope D? is passed through 
suitable sheaves or blocks so placed that the implement may be 
hoisted over the place where the hay is to be deposited. The tines 
A?, A’, are inserted into a mass of hay which is to be elevated, and 
the ring I? of the chains H?, H*, is placed on the curved end of the 
latch G2. The latch G? and chains H?, H?, retain the tines A*, A*, 
in a closed state while the implement is being hoisted, and 
when the implement reaches the desired point of elevation the 
operator or attendant, by means of a suitable cord, draws out the 
lower end of the lever E*, and thereby releases the inner end of the 
latch G?, and the chains H?, and the tines A*, A’, will be distended 
in consequence of the attachment of the chains B*, B*, thereto 
(see Fig. 6), and the load will be at liberty to drop from the 
tines. The chains B*, it will be understood, have a tendency to 
distend the lower parts of the tines, while the chains H* have a ten~ 
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dency to keep them closed. The chain B*, in consequence of pass- 
ing through the eyes &? at the upper end of the tines, keep the latter 
from turning at the points of attachment of the chains B* to the tines 
A’, and the spring F? prevents the casual movement of the lever E? 
trom the latch G*, 

This invention admits of two tines only being used, whereas in 
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Figs. 1 and 2 four tines are employed to admit of the load being 
nearly balanced, or to facilitate the balancing thereof to prevent the 
turning of the implement as it is elevated. Two tines, however, 
can be fastened on each side near the point where the side chains 
are fastened, and bowed out with a rod running between them as a 
brace. 


GINS. 





. Tne diagram represents the general 
structure of the saw gin used in Ame- 
rica, <A is the saw cylinder, B the 
grid through which the saws work 
and seize hold of the cotton fed by 
hand to the mouth C; D is the brush 
cylinder, of twice the diameter of the 
saw cylinder, the centre of the former 
being placed a little below that of the 
latter ; I is the mote-board, the lower 
end being generally exactly under the 
centre of the brush cylinder, and 
about 3in. below the tips of the 
brushes. The other end of the mote- 
board is generally level withthe centre 
of the brush cylinder, and forms the 
delivering point of the machine. The 
direction of revolution of the eylin- 
ders, and that of the entering cur- 
rentof air and delivery of cotton are 
shown by arrows. The various parts 
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of the machine are enclosed in a 

suitable casing, the whole being supported by a wooden frame. 
The saw cylinder, with 9in. saws, will make’ 180 to 200 revolu- 
tions per minute on middling staples. The brush cylinder, of 


THE INAUGURATION OF THE STEPHENSON 
STATUE AT NEWCASTLE. 

Tus site of the statue of George Stephenson, inaugurated on 
Thursday week, at Neweastle, is an open space at the junction of 
Neville-strect and Westgate-street, and close to the central railway 
station. Among the gentlemen who took part in the inaug: ‘ative 
proceedings yesterday week were—Lord Ravensworth, the vicar of 
Neweastle (the Rey. C. Moody), Sir W. James, Bart., Sir W. Arm- 
strong, Sir M. W. Ridley, M.P., the Right Hon. 'T. BE. Headlam, M.P., 
Messrs. Hl. Pease, M.P., R. Ingham, M.P., the Right Hon. W. Hutt, 
+» Messrs. Hl. 8. Thompson, M.P., RK. Hodgson, M.P., H. Pease, 
M.?., G. It. Stephenson, representatives of the River Tyne Com- 
mission, the Neweastle Trinity House, the Coal Trade Association, 
the Institute of Mining, Mechanical, and Civil Engineers, the North- 
Kastern Railway, &e. Soon after two o'clock the signal was given 
by the sound of the bugle for the drapery to be removed from the 
memorial, and the statue was displayed to the public gaze, amid 
enthusiastic cheers. ‘The statue of Stephenson is a bronze, and 
represents him standing. An unusually graceful effect is given to 
the dress by the addition of the Northumbrian plaid, which 
Stephenson was accustomed to wear. Those who knew the great 
engineer say that the statue isan admirable likeness. The ri 
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hand is laid upon the breast, and the left rests upon a scroll 


supposed to contain a map or plan. The figure is 11ft. high, and 
stands upon a massive stone pedestal, the total height of the statue 
from the ground being 30ft. Ateach corner of the pedestal is a 
seated bronze figure—the four figures being intended to typify 
Stephenson's life. One is a blacksmith, naked to the waist, leaning 
against an anviland grasping a hammer, At the south-west corner 
a pitman holds in his hand the old safety lamp. The next repre- 
sents a platelayer, with a model of Stephenson's fish-bellied 
rail; and the fourth isan engine driver, leaning on a model of 
a locomotive. The cost of the memorial has been £5,000. After 
the statue had been uncovered, Lord Ravensworth delivered 
along and eloquent address, in the course of which he observed 
that he had never stood before an audience more calculated to in- 
spire sentiments of respect for the British character. It was a proud 
day for Neweastle-on-T'yne, and, indeed, its environs, and for the 
whole of the northern counties. It was a day which would also be 
regarded with interest by the professors of science, and by the free 
workers in the great mine of universal industry all over the world. 
What was it he saw before him? An assemblage of free people, not 
to be surpassed in the world in respect to intelligence, and the re- 
presentatives of the corporations and the municipal governments of 
all those great foci of industry which belonged to that populous and 
industrious neighbourhood. There were also among them those 
brave men who had enrolled themselves as volunteers for the de- 
fence of their country, if their services in such a work should ever 
be needed. Why were all those classes assembled 2 They were not 
come to pay a mark of respect to a crowned monarch, nor to a brave 
and accomplished general or admiral who had led the armies and 
fleets of this country to victory lhe honour they had come to give 
was not even to a successful and popular statesman, who, amid the 
coutests of a free Parliament, had led his party to victory, and had 
wielded at will that fieree democracy which sometimes reigned 
within the walls of our House of Commons. It was toa nobler object 
than any of those he had enumerated that they had assembled to 
pay honour and respect—to one who was born in the cottage of the 
poor man, whose early life was one continued struggle of laborious 
industry and scheming genius tinst all the disadvantages of 
poverty. By the force of his own genius, industry, good moral 
conduct, frugality, and honesty, unaided by the light of science, 
unacquainted even with the very rudiments of the commonest 
education, George Stephenson carried out his own views in the 
midst of every adverse circumstance until he raised himself to the 
renown of which we were all witnesses. Truly, it might be said 
that he who in after life was enabled to found ‘schools, to rear in- 
stitutions for the benefit of the working classes, and to build a 
church for the religious welfare of his poorer friends, sprang from 
an origin as low, or even lower, than that whom he (Lord Kavens- 
worth) had the pleasure of addressing. The noble ‘ord then pro- 
ceeded at some length to describe the career of Stephenson, his 
struggles and triumphs ; and concluded by handing ove* the memorial 
to the corporation of Neweastle-on-Tyne. The mayor responded, 
and we must endeavour to find space for a few lines of his worship's 
well-timed observations. He said inter alia :--“ I was present at the 
opening of the Stockton and Darlington Railway, in the year 1825. 
1 was one of the witnesses of that ceremony, with mary hundreds 
of others ; but it was scarcely such an assemblage as I now see before 
me; yet there were many hundreds present on that occasion, who 
looked with consternation at the railway traincoming down the line, it 
was said, at the rate of twelve miles an hour—from Shildon to 
Darlington. When it arrived at that place the train was enlarged to 
thirty-eight carriages. It started amidst the acclamations of the people 
who saw it, and the end of three hours and seven minutes, arrived 
at Stockton, having performed 12 miles in that space of time. ‘Uhat 
was really considered a wonder. I have a pertect recollection of 
the fact being blazoned in every newspaper in the kingdom. But 
what did Stephensou say upon that oceasion at the dinner given to 
him? Hesaid, ‘ We have attained to-day a speed of twelve miles 
an hour. I have no doubt I shall be able not only to maintain that 
speed, but that, shortly, we shall arrive at a very much greater rate 
of speed.’ T also recollect Mr. Stephenson making a speech in our 
Assembly-rooms during the agitation set on foot for the construc- 
tion of the Newcastle and Carlisle Railway, wherein he stated that 
he would be enabled to build an engine to travel at a rate of 
twenty miles an hour; and I believe, if 1 mistake not, in 1844, on | 
the opening of the railway from Darlington to Newcastle, or rather 

of the through line of railway from London to Newcastle, that he in 

. 






















18in. inMliameter, should run at from 120 to 140 revolutions per 
minute. 
lor a more complete description of the saw gin see page 221. 


the same room, while giving a short history of himself, stated his 
conviction that he could build an eng which would travel one 
hundred miles av hour, but, he added, it would be dangerous to life 
unless railways were made ctly straight. Mr, Stephenson, 
during the course of his eventful life, perfected many projects which 
had never before been dreamt of. 1 believe that in conjunction with 
his son Robert—that great ornament of Newcastle—he conceived and 
designed the High Level Bridge, although he did not, I think, live 
toseeits completion. I remember at a meeting in the Assembly-rooms, 
Mr. George Ridley, our late respected member, expressed a hope 
that a monument to Stephenson would be erected in some place in 
Newcastle, where it would not only be a great ornament to the 
town, but where it could be looked upon by the worki : 
He said if it were so placed, the working classes, in passing the 
monument, might point up to it and say, * There stands the monu- 
ment of an honest and great and good man. He was oue of us. 
Is not this a stimulus to us all? Does it not tell us that we should 
perfect ourselves in the various spheres in which we are placed; 
and putting our shoulders to the wheel, like Stephenson, do w hat 
many others have done before us ?” 

The immense body of workmen present formed, perhaps, the 
most striking feature in the proceedings. There were the men 
employed by the present firm ef Messrs. Stephenson and Co., the 
North-Eastern Railway, Messrs. Crowley, Millington, and Co., 
Messrs. Hawks, Crawshay, and Sons, Messrs. R. and W. Hawthorn, 
Messrs. J. Thompson and Co., the Elswick Engine and Ordnance 
Works, Messrs. J. Abbott and Co., &e. Some interesting models 
were borne before Messrs. Hawthorn’s men. They were constructed 
in all their parts to scale, and were finished in the most perfect 
manner. There were two models of locomotives, one of a tender, a 
blacksmith’s anvil, a marine boiler, and a boiler for a stationary 
The model, however, which attracted the most attention 
was a handsomely-moulded miniature steamer, with her steam 
up and her paddles and screw in active operation, little jets of steam 
pufling from her steam-pipe at short intervals. This well-finished 
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| model was the unaided production of Peter Smart, a hard-working 


blacksmith in the boiler department. Some good models were also 
interspersed among the men of Messrs. J. ‘Thompson and Co., in- 
cluding two of locomotives and one of a screw marine engine with 
the screw attached. Messrs. Stephenson and Co.’s workmen bore a 
banner, having inscribed upon it a faithful representation of the 
famous engine “ Rocket.” 





Aw Inox-casep Sure ror THe TurkKs.—The Turkish Government 
has called upou the Thames Shipbuilding Company, Messrs. C. J. 
Mare and Co., Messrs. Laird Brothers, Messrs. Samuda, and Messrs. 
Napier, to furnish them with estimates and plans for a powerful iron- 
cased screw steamship.—Army and Navy Gazette. 

W. Warxe anv Co.'s Consotipatep Emery Wueris.—We 1 
an opportunity the other day of seeing these wheels tested, by 
grinding and cutting bars of iron and steel, in the western anuex. 
Grinding wheels formed from a compound of india-rubber and emery 
have been long in use in America as grindstones for cleaning rough 
surfaces, and in some cases as shaping or milling tools. The ad- 
vantages of such appliances are many and obvious. In the first 
place, they save a great deal of hand labour in chipping and 
tiling, the wheel admits a ready application of steam 
power. In the second place, they save a very considerable 
outlay in the wear and tear of files and other tools, as 
the ‘ordinary grindstone cannot be made to operate in the 
small size and with the great speed required for cutting of 
iron and steel. These emery wheels are, in fact, circular files, the 
teeth of which are continually renewed. There are many kinds 
of work in an engineer's establishment for which such a tool is pe- 
culiarly adapted. For instance, the cleaning and dressing of rough 
castings, the hard outer skin of which no file will touch; the 
sharpening of chisels, wedges, and generally in shaping steel after 
it has been hardened. ‘Those manufactured by Messrs. Warne and 
Co. are intended to be cheaper and more durable than the American 
ones manufactured with vulcanite, the substitute for which is that 
extraordinary substance recently introduced by the firm of Frede- 
rick Walton and Co., of Chiswick, and called “oxidised oil.” 
This singular compound, which can be manufactured at a much lower 
price than caoutchoue, is capable of being vulcanised and hardened 
to any degree that may be required. ‘The consolidated wheels are 
composed of hardened oxidised oil and emery, and can be made of 
any dimensions, from a few inches up to two feet in diameter. For 
cutting, grinding, and polishing iron and steel, the speed of the 
surface of the periphery should be about 6,000ft. per minute. 
Being somewhat sceptical as to the endurance of the material when 
pitted against very hard steel or chilled cast iron, we took our way 
to the eastern annex, and, by the courtesy of Messrs. Ransome and 
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ROYAL IRISH ACADEMY. 
June 23, 1862. 
ON THE STRENGTH OF LONG PILLARS. 
By B. B. Stoney, B.A. 

Amone the numerous difficulties encountered in designing large 
iron structures, such as railway girders or roofs of large span, none 
perhaps is of more importance, or requires greater skill to overcome, 
than the tendency of parts under compression to deflect beneath the 
pressure, and yield sideways, like a thin walking cane, when the 
load is greater than it can support without bending. 

To understand the matter clearly, we must recollect that the mode 
in which a pillar fails varies greatly, according as it is long or short 
in proportion to the diameter. A very short pillar—a cube, for in- 
stance—will bear a weight sufficient to splinter or crush it into 
powder ; while a still shorter pillar—such as a penny, or other thin 
plate of metal—will bear an enormous weight, far exceeding that 
which the cube will sustain, the interior of the thin plate being pre- 
vented from escaping from beneath the pressure by the surrounding 
particles. We can thus conceive how stone or other materials in 
the centre of the globe withstand pressures that would crush them 
into powder at the surface, merely because there is no room for the 
| particles to escape from the surrounding pressure. 





| It has been found by experiment that the strength of short pillars 
| of any given material, all having the same diameter, does not vary 
| much, provided the length of the pillar is not less than one, and does 
| not exceed four or five diameters; and the weight which will just 
| crush a short pillar, one square inch in section, and whose length is 
not less than one or greater than five inches, is called the crushing 
| strength of the material experimented upon. If the length of pillars 
| never exceeded four or five diameters, all we need do to arrive at 
| the strength of any given pillar would be to multiply its transverse 
area in square inches by the tabulated crushing strength of that par- 
| ticular material. It rarely happens, however, that pillars are so 
short in proportion to their length;.and hence we must seek some 
| other rule for calculating their strength, when they fail, not by actual 
crushing, but by flexure. 

If we could insure the line of thrust always coin- 
| ciding with the axis of the pillar, then the amount 
of material required to resist crushing merely 
would suffice, whatever might be the ratio of length 
to diameter. But practically it is impossible to 
command this, and a slight deviation in the direc- 
tion of the thrust produces a corresponding ten- 
dency in the pillar to bend. With tension rods, on 
the contrary, the greater the strain, the more 
closely will the rod assume a straight line, and, in 
designing their cross section, it is only necessary to 
allow so much material as will resist the tensile 
strain. This tendency to bend renders it necessary 
to construct long pillars, not merely with sufficient 
material to resist crushing, supposing them to fail 
from that alone, but also with such additional ma- 
terial or bracing as may effectually preserve them 
from yielding by flexure. It is evidently, there- 
fore, of considerable importance that we should 
ascertain the laws determining the flexure of long 
pillars, which may be done as follows :— 

Let the figure represent a pillar, very long in 
proportion to its breadth and just on the point of 
breaking from flexure. 

Let W = the detlecting weight; 
6 = the breadth of pillar ; 
d = its depth ; 











Z = its length; 

h = the central deflection ; 

Ki = the radius of curvature ; ° 

C =the resultant of all the longitudinal 
forces of compression on the concave side at the centre 
of the pillar; 

T = the resultant of all the longitudinal forces of tension on 
the convex side ; 

3 = the distance between the centres of tension and com- 


pression. 

The longitudinal forces acting at the centre of the pillar are three, 
viz., the weight W acting in the chord line of the curve, the 
resuliant C acting at the centre of compression in the concave half, 
and the resultant T acting at the centre of tension in the convex 


half. Taking moments round either centre of strain, we have 
approximately 

Ww T? (3 I 

= =e ee a ee a 


h being assumed equal to the distance between the chord line and 
either centre of strain, which is a close approximation when the 
pillar is very long in proportion to its width.* 

The values of ‘I' or C in different pillars are proportional to the 
number of fibres subject to strain, that is to dd and 2 is obviously 
proportional to d; so that we have the numerator‘on the right side 
of the equation proportional to éd?. Again, assuming that the de- 
flection curve is a parabola, from which it can differ but slightly,t 
we have 

r 
h= spi 
ie strain per sectional unit in the extreme fibres, to 
which their change of length is proportional, is constant, R will 
vary in the same ratio as d; and we have, therefore, h proportional to 
rz 


but so long as th 


ZT 


= = bds 
W=K-—+, 


Whence, by substitution, 
I] 
in which K is a constant depending on the elasticity of the material. 
which may be determined by experiment. 
If the pillar be round, and if d represent the diameter, 
a dt 
W=k P Ill. 


which proves that the strength of long round pillars varies as the 





| fail by the convex side tearing asunde 


Sims, we were enabled to procure some fragments of their chilled | 


cast iron ploughshares. Armed with these, we made some severe 
attacks on the consolidated grinders. The metal soon became 
almost too warm to touch or hold, but the very hardest 
part of the chilled surface was ground out with great 
celerity, and the effect in abrading the wheel was comparatively 
slight. We have no doubt this is the initiation of what will turn 
out to be very valuable to the file and milling tool, relieving them 
from the hardest part of their work. Whether they are likely to 
stand much wear or tear, what the expense of cutting and grinding 
by this means may be, we have no very certain data upon, as the 
introduction of the consolidated emery wheels in this country has 
been so recent. We are informed by the Messrs. Warne that Mr. 
William Adams, of Bow, has had them in use for some time, and 


that his workmen speak of them in very high terms as saving a | 


great deal of time and labour. 


4th power of their diameter, divided by the square of the length ; 
and the longer the pillar is in proportion to its diameter, the nearer 
will this formula represent the truth. 

As all the longitudinal forces at the middle of the pillar balance 
we have the following equation :— 
C=T+W, 
which enables us to predict how a long pillar will fail, whether by 
the convex side tearing asunder, or by the coneave side crushing. 
A wrought iron pillar, for instance, may be expected to fail on the 
concave side, as its power to resist crushivg is less than that to resist 
extension. A long pillar of cast iron, on the contrary, will probably 

as the compressive strength 
of cast iron greatly exceeds its tenacity. Further, the effective 
strength of wrought iron to resist crushing is about 12 tons per 
square inch, while the tensile strength of cast iron is nearly 7 tons 
per square inch; and hence we may conclude that the stret gth 
of long similar pillars of wrought and cast iron will ,be nearly as 
12 to 7. 7s 
It is also worthy of note that, if the same pillar be bent in different 
degrees, 'T' will vary as h, while 3 remains constant; whence it fol- 
lows from equation (1.) that W, the weight which keeps the pillar 
bent, is nearly the same whether the flexure be greater or less. 
This statement would be accurately true, were it not that equation 
(1.) on which it is founded, is only approximate. It will, however, 

















*Mr. Hodgkinson’s experiments show that this investigation is not 
applicable to cast iron pillars whose length is less than about thirty times 
their width : even with such short pillars it requires certain modifications 
which he has deduced from experiment. —_ 

+ The curve will probably be intermediate between a parabola and a 


| circle, approaching the latter if the pillar taper towards the ends. 





Ocr. 10, 1862. 
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agree very closely with experiment so longas h is considerable, that 
is, whenever the flexure is not slight. From this it follows, that 
any weight which will produce considerable flexure will be very 
near the breaking weight, as a trifling addition to it will bend the 
pillar very much more, and strain the fibres beyond what they can 
bear. 


THE SYPHONS AT THE MIDDLE LEVEL DRAIN. 


Tue diameter of the syphons is 3ft. 6in., and the number at 
present put down issix. They were made by Messrs. Cochrane and 
Co., Woodside. The ultimate number of syphons used will be 
fifteen. Each syphon is provided with a shut valve on the outer 
end, with a locking arrangement to prevent the water entering when 
the tide is high. An exhaust main runs transversely above the 
syphons, with a sluice valve arranged so as to open or close the 
communication between the air pumps at pleasure. The air pumps 
are three in number, each having a cylinder 1ldin. diameter 
and 18in. stroke. They are worked by one crank shaft, which 
is also connected with a direct action engine of 12-horse power, 
in such a manner that the vacuum-chest, sole-plates, and framing 
of engine and air-pumps are combined, so as to form a self- 
contained apparatus. The valves, buckets, &c., are so as to be 
working in water in the same manner as those of an ordinary 
steam engine air-pump do, and the liability of leakage is by this 
means avoided, and the requisite degree of exhaustion quickly 
effected. There are arrangements for supplying the water to the 
vacuum chest, and for throwing the pumps, in or out of action, at 
pleasure without stopping the engine. The air-pumps and engine 
were designed and constructed by Messrs. Easton, Amos, and Sons, 
subject to the approval of Mr. Hawkshaw, C.E. 








Lonvon, CHATHAM, AND Dover Ramway.—The second section 
of this company’s metropolitan extension, from Herne-hill, Dulwich, 
to the Elephant and Castle, has been opened for public traflic, and 
during the day passenger trains ran from the Victoria station to the 
Elephant and Castle, calling at Battersea Park, Clapham, Brixton, Dul- 
wich, and Camberwell stations. ‘There were twenty-six trains each 
way, at intervals of from a quarter to half an hour. At present the 
trains are obliged to go to Herne-hill in consequence of the curve 
from Clapham to Camberwell not being completed, but when finished 
the necessity for going to Herne-hill either from the terminus at 





Victoria on the one side or from that at Blackfriars Bridge on the | 


other will be obviated. The whole line opened this wevk is just 
seven miles long, it being a mile from the Victoria station to 
Battersea, two and a half to Clapham, three and a quarter to Brixton, 
four to Herne-hill, five and a half to Camberwell, and seven to the 
Elephant and Castle ; but when the curve is finished the distance 
between these two points will be shortened by about a mile 
andahalf. ‘Tne stations on the new line are large and convenient. 
There still remains to complete the portion between the Elephant 


and Castle and the station in Farringdon-street—about two miles. | 


The portion of the line which was opened for the first time for 
public traffic yesterday was from Herne-hill to 
distance of two miles and three-quarters, of which nearly 4,000 
yards are upon viaducts, consisting of 347 arches and 25 girder 
bridges. 

Curota Snips.—Although very little progress is being made in 
the building of the Royal Sovereign cupola ship, the fact must not 
be looked upon as being altogether unsatisfactory. According to 
present intentions, the armament of the Royal Sovereign has been 
fixed upon to consist of eight guns, protected by cupolas. The two 
centre ones are to be of the heaviest now known, and the remain- 
ing six to be of Sir William Armstrong’s or Mr. Whitworth’s 
110-pounders. ‘The Royal Sovereign is in a state to enable the 
dockyard people to strengthen her in such a manner as would 
enable her to carry even one of the monster Horsfall guns, weigh- 
ing 24 tons. Itis quitea mistake to suppose that because our seamen 
have hitherto looked upon the old service 68-pounders as the hea 
piece of ordnance to be managed on board ship, guns of great weight 
and calibre should not be introduced into the navy. Many of our 
naval oflicers can bear testimony to the fact that some of our 
bloodiest engagements were fought with guns of very light weight. 
and that when eighteens, twenty-fours, and thirty-twos were intro- 
duced into the service it was supposed that we had reached a pitch 
of destructive power not to be easily surpassed. We now talk as 
coolly of 70-pounders, 110-pounders, and 150-pounders as in olden 
times we conversed upon the “pop-guns,” which under Falkner, 
Pellew, Seymour, Phillimore, and other dashing capturers of the 
enemy's frigates, did such excellent execution, and with the intro- 
duction of steam and perfection of machinery we cannot be recon- 
ciled to the absence of the largest known manufactured guns from 
our floating batteries. The Americans have shown us that where 
there is a will there is a way. i 
dragged, and if its passengers were not well able to pay for the 
horsing there would inevitably be a terrible upset. he Royal 
Sovereign should be hastened on to completion, and the question of 





her guns should remain, under existing circumstances, an open one, | 


—Army and Navy Gazette. 

Tue Scppty or Corron.—That progress is really being made in 
the development of a cotton supply from miscellaneous sources is 
shown by some ofllicial statistics which have just appeared with 
reference to the imports in the first six months of the current year 
as compared with the corresponding six months of 1861. Thus from 
Sweden the receipts were this year 234 cwt., against 182 ewt. last 
year; from Hamburg, 468 ewt., against 106 ewt.; from Holland, 
4,947 ewt., against 590 cwt.; from Belgium, 3,692 ewt., against 
14 ewt. ; from France, 45,590 ewt., against 2,680 ewt.; from Portugal, 
5,036 cwt., against 3,059 ewt.: from Illyria, Croatia, and Dalmatia, 
2,501 ewt., against 7 ewt.; from the Turkish dominions (including 
Asia Minor), 19,269 ewt., against 181 ewt.; from Egypt, 36%,472 
ewt., against 915 ewt.; from the West Coast of Africa, 
1,260 ewt., against 584 ewt.; from the Cape of Good Hope, 
1,510 ecwt., against 212 ewt.; from the Mauritius, 17,688 
ewt., against 1,032 cwt.; from Bombay, 847,480 ewt., 
656,691 ewt.; from Madras, 145,571 ewt., against 35,63 ewt. ; 
from Bengal, 5,086 ewt., against 35 ewt.; from Ceylon, 3,290 ewt, 
against 3,181 ewt.; from Grenada, 162 ewt., against 41 ewt.; 
St. Vincent, 195 ewt., against 11 ewt.; from Trinidad, 29% 
against 147 ewt.; from Demerara, 2,250 ewt., against 1,080 cwt. ; 
from Hayti and the Dominican Republic, 1,337 ewt., against 1,249 
owt. ; from New Granada, 3,797 ewt., against 837 ewt.; from Pe ru, 
2,252 ewt., against 2,009 ew 
against 52,5 
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.; and from the Brazils, 10: cwt., 
’ 6d cwt. The following States, which sent nothing in 
the first half of 1861, supplied the following quantities of cotton in 
the first half of this year :—Norway, 85 ewt.; Hanover 












Spain, 531 ewt.; Naples, 325 ewt.; Malta, 2,137 ewt.; ( . 523 
tet Europe an Turkey, 174 ewt.; Syria and Palestine, 1,966 ewt. ; 
rench India, 442 ew China, 143 ewt.; the Bahamas, 17,490 





cwt.; Jamaica, 507 ewt.; St. Christopher, 23 ewt.; British settle- 
ments in Honduras, 9 ewt.; Cuba, 276 cwt.; Porto Rico, 46 ewt. ; 
Mexico, 78 ewt., and Venezuela, 91 ewt. On the otber hand, 
the receipts from Russia fell off 4 ewt.; from Bremen, 1,005 
ewt.; from St. Helena, 819 cwt.; from 1, 14 ewt.; from New 
= pag W ales, 1 ewt.; from New Brunswick, 12,515 ewt.; from 
Nova Scotia, 278 ewt.; from Dutch Guiana, 18 ewt.; from the 
Northern and Southern States of America, 5,837,150 cwt.; and 
from the Argentine Confederation, 81 cwt. Next year's probable 
supply has been estimated by c mpetent authorities as follows:— 
From India, 1,100,000 bales ; “from the Brazils, 150,000 bales; from 
Egypt, 200,000 bales : : 
20,000 bales; from Italy, 25,000 bales; from America, 50,060 bales ; 
from other sources, 25,000 bales. This would give a total receipt 
for 1863 of 1,630,000 bales, or 31.346 bales per week. The average 
Peay export this year has been 8,548 bales, and, assuming that this 
re s continued, the probable weekly supply for the trade next year, 
opective of present stocks, would be 22,7 

anmeee quantity taken by the trade during the last three 

Shas been 15,278 bales per week. 
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798 bales per week. | 


Walworth, a | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





FATENT SEARCHES AND REPATENTING OLD INVENTIONS. 
Sir,—Your leader of 26th September on invalid Patents induces 
me to offer a suggestion. The time, trouble, or expense of a search, 
even if only made as far as can be done by the indexes, is — 
grudged by the patentee; while the responsibility of such a searc 
cannot be liked by the patent agent. 1 observe that a commission 
has been appointed to inquire into the working of the present 
patent laws, with a view, no doubt, to their improvement. I would 
suggest, then, that if any alteration is made in the laws, provision be 
made for the appointment of a staff of examiners to report upon the 
novelty of every invention for which protection is asked. I am 
aware that something of this kind is embodied in the American 
patent system, but I strongly object to patents being either granted or 
refused upon the report of the examiners. I would limit the report to 
little, if anything, beyond a simple statement of such earlier patents 
as were found to contain parts more or less resembling parts of the 
invention examined. And I would have this report delivered as 
soon as possible to the applicant, and he should be allowed to com- 
plete the patent or not as he thought proper. The information con- 
veyed in the report would be a fair return for the fees paid by the 
applicant. So much for the would-be patentee. The interests of 
the public have, however, to be considered, and with that view I 
would have a copy of the examiner's report to accompany the filed 
specification, and to be printed therewith in the Queen's print. 
Thus if any patentee were foolish enough to complete a patent, when 
informed that an earlier patent completely anticipated him, the 
public, on consulting the Queen's print, would become aware that 
such was the case, and would treat the patent as invalid. 
This suggestion occurred to me some time back, and I have 
thought and could write a good deal about its probable working, and 
about the various details connected with it; but, in the meantime, I 
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practice of depositing preliminary specifications of patents is bad 
It is of no real benefit to inventors, and should be abolished. 

I shall feel extremely obliged if you will kindly insert the present 
letter, as I should be sorry to have it supposed I was capable of 
imitating or appropriating other persons’ inventions, 

Manchester, 8th October, 1862. C. 8 Berove. 

[It would have been well if Mr. De Bergue would have some 
brief statement of the facts, which he has now communicated, 
affixed to the shearing machine in the Exhibition. At the time we 
saw the machine it, bore neither name nor number.—Eb. E. ] 

ORDNANCE, 

Sir,—In reading a very interesting pamphlet by Mr. Bashley 
Britten, in the form of a letter to the Right Hon. William Mon- 
sell, M.P., in which the former contrasts the cast irop service gun 
rifled on his system with the Armstrong gun, and with the cast iron 
service gun unaltered, | find that he applies the formula W V* to obtain 
the comparative power of his gun and Armstrong's for smashing 
iron plates, which he shows to be in his favour ia the proportion 
of 73 to 54. Applying the same formula to the Squseler gun 
previous to its alteration by Mr. Bashley Britten, we have 
1690? X 32 = 91,595,200 for the smashing effect; or, comparing the 
penetrative power of the thiee guns together, we have—91 for the 
32-ponnder smooth-bore gun unaltered ; 73 for the 32-pounder gun 
rifled on Mr. Bashley LBritten’s system; 54 for the Armstrong 
40-pounder gun. So that, with regard to the efficiency of the 
different guns at such ranges, as naval engagements are most likely 
to take place, namely, at 300 or 400 yards, the smooth-bore gun of 
the navy, as it now stands, has far greater penetrative power than it 
would have were it rifled on Mr. Bashley Britten’s system. 

Canada Works, Birkenhead, October 1, 1862. F. W. G. 

[Certainly “F. W. G.” is right, and Mr. Britten would probably by 
among the first to admit it. That gentleman has sought only to 


| increase the range and accuracy of fire from cast-iron ordnance, 
| ) 


will content myself with asking from you a place for the bare sug- | 
, 


gestion without /urther comment. i. H. 
Glasgow, 2nd October, 1862. 
[ We have been suggesting the same thing for the last three years. 
—Ep. E.] 





THE INVENTION OF THE PLANING MACHINE. 

Sir,—The surprise expressed by Messrs. Fox at my claiming the 
invention of the planing machine is, at least, equalled by th.t I felt 
on reading their letterin Tue Enereer of the 3rd inst. 

If, as Messrs. Fox state, their grandfather made a planing machine 
in 1814, and a second two years later, it is somewhat singular 
that my firm should have had so much work sent them to plane 
(at Manchester) from the machine makers of Nottingham and 
Derby (subsequent to those periods), if there had been the same 
facilities in their own immediate neighbourhood; and it is fair to 
suppose that so well-known a machinist as Mr. Fox would not have 
been in possession of the means without it being generally known 
in the vicinity. 

I distinctly remember two of Mr. Fox's sons calling at the Globe 
Works about the year 1823, and asking me to show them my plan- 
ing machine, which I did; a little later the elder Mr. Fox (my con- 
temporary) called with the same request, which I likewise gratified. 
On these occasions neither of the parties gave me the slightest hint that 
they had any analogous machine, and, in point of fact, came for the 
purpose, as I understood, of seeing a novelty. 

About the year 1824 an old workman of Mr. Fox's came to work 
for me, and, on seeing my 16ft. planing machine, told me that when 








| he left Mr. Fox’s they were making a similar machine. 





Our Admiralty coach is heavily | 


from Turkey, 60,000 bales; from Greece, | 


Ilaving occasion to go to Nottingham soon after, and thence to 
London, I, in consequence of this statement, stopped a few hours at 
Derby, and proceeded to Mr. Fox’s works, where I found that 
gentleman superintending the alteration of an air furnace. On ex- 
pressing a wish to see his establishment, he kindly showed me over 
it. When about to leave, I remarked, “ You have not shown me 
your planing machine ;” to which he replied “that he never had 
one.” Of this I made an entry in my journal at the time. 

As Messrs. Fox do not appear to state from their own knowledge 
that the planing machines referred to were made at the dates 
specified, but only depend on the statements of their workmen, I do 
not hesitate to question the accuracy of their memory, and, in the 
absence of more reliable data, must still be permitted to assert my 
claim. Ricuarp Roperts, 

10, Adam-street, Adelphi, 9th October, 1862. 


GUNS AND STEAM ENGINES, 

Sm,—! have no doubt but that most of your readers will at once 
see the value of such economisers of power as the corrugated piston 
and Mr. Wigzel’s great gun, so appropriately placed on the same 
page of your last number; but is it not truly surprising that the 
manager of such an establishment as Messrs. Penn's should have 
overlooked the great saving that would be effected by adapting his 
scheme to the steam engine, as the seven small cylinders would not 
tuke more than three-fifths of the steam required for working the large 
one in present use (taking it for granted that he had ascertained that 
they would be equally effective in propelling the shot), before so 
liberally presenting his invention to the world at large ? 

Now, sir, | am not in a position to take out a patent, but trust the 
appearance of my suggestion in Tne Encineer will secure me the 
honour of being its first proposer. A Wovtp-be ENGINEER. 

Southwark bridge-road, London, October 7, 1862. 





CHILLED CROSSINGS. 

Sm,—The perusal of your article on Invalid Patents, in your paper 
of the 26th September, has reminded me of an old invention being 
recently patented, viz., the patent chilled cast iron crossings, by 
Ransome and Sims. / 

Chilled crossings were in use on the Stockton and Darlington 
Railway, in its early days, and some of which are still in existence— 
one in particular I can vouch for having been in work above twenty- 
five years. Ought not this to be added to the list of invalid patents ? 

Darlington, 4th October, 1862, T. 8 

AND SHEARING MACHIINES. 
t,—I am at a loss to understand the object of the letter appear- 
ing under the above title in your publication of the 27th September, 
and signed “A Subscriber to the Engineer.” I should probably 
have taken no notice of it, but as the writer charges me with 
piracy, | think I cannot properly remain silent. 

I tl leave that the old and rude looking 
punching machine he refers to as standing not far off mine iv the 
Exhibition was made in Spain by one of my brothers, and so far 
was I from desiring to pirate his or any other person's invention, 
that it will be seen, by referring to my patent, dated 8th June, 1859, 
that I described the invention as * partly a communication from 
Michael de Bergue, of Barcelona, in the kingdom of Spain.” How 
far | modified the machine to put it into a practical working shape, 
introducing the shearing motion on one side and the index pin or 


PUNCHING 





efore beg to state 


pointer on the other, will be best seen by an inspection of the | 


machines at the Exhibition, 

Your correspondent is entirely incorrect in stating that my first 
machines were not fitted with the stop-motion. I applied it to the 
first machine I made in this country. ‘That machine may now be 
seen in use in one of the large works in this city, and it can be 
seen that the stop-motion has been on it from the beginning. It 
is true the stop-motion was not named in my first patent, owing 
to the agent having omitted to mention it in the nergy ped 


| specification ; but the motion was fully described in a patent 1 too! 
out a few months later (No. 82), 
I cannot refrain from remarking here that, in my opinion, the 





and this is probably best done by rifling and firing elongated shot. 
—Ep. E.] 


STEAMBOATS. 

Sir,—I am much obliged to your correspondent, Mr. James Mac- 
pberson, for his attempt to assist me, but | am sorry to say J am no 
forwarder. He has evaded my question to him, viz., suppose I 
lengthen his boat to nine beams in place of six beams, increasing 
the displacement 50 per cent. Will the new boat go faster or 
slower with the 100-horse power? His reasoning about Clasper is 
bad ; a horse power is 33,000 1b. or 150 1b, at 220ft. per min., but 
that has nothing to do with the power of either horse or man at 
10 miles per hour. Mr. J. M., lam asking for perfection of capa- 
city. Will J. M. please refer me to his authors for stating that “ fine 
ends are of more importance than diminished midship section ?”’ 
Again, “a fine run aftis of the utmost consequence to the effective 
action of the screw.” It is my opinion that this “fine run aft” isa 
nuisance, and should be reduced to simple dead wood for the purpose 
of carrying the rudder and screw. 1 shall be obliged if any of your 
clever correspondents will take up my first question. N. 

COAL-CUTTING MACHINERY. 

Sr,—I was much pleased to find in your impression of the 19th 
ultimo, in a report of the proceedings of the South Wales institute 
of Engineers (at page 172), that a paper had been read by Mr. C. 
H. Waring, of Neath, on “ The Application of Machinery to Cutting 
Coal,” in which that gentleman took a practical view of the subject, 
and was supported therein by several members, who appeared to 
think that the time had arrived when something must be done to 
relieve the men from the most oppressive part of their employment. 
Having devoted considerable attention to the subject of cutting coal and 
other minerals, 1 believe this may be effected by simple machinery, 
worked either by manual or elementary power, which will also 
effect considerable saving in the material operated upon. Should 
any gentleman interested in this question feel disposed to furnish 
me with particulars of the seams they propose to work, I shall be 
happy to co-operate with them in constructing a machine which, 
I believe, will fulfil the necessary requirements. 








Ricnarp Roserts. 

10, Adam-street, Adelphi, 9th October, 1862. 

WHITWORTH’S PROJECTILES. 

Accorvine to this invention, by Mr. Whitworth, projectiles are 
made having the required regularity of shape by placing the pro- 
jectile in a chuckand turning the fore and rear parts simultaneously 
or by consecutive operations without removing the projectile from 
the chuck in which it is held, Mr, Whitworth employs for this 
purpose a machine having a holder or chuck, in which the projec- 
tile is held in the middle or intermediate of its length, and the 
machine is arranged so that the chuck may be made to revolve, and 
so that the tools which produce the required shapes to the ends 
may be moved up to and from the fore and rear parts respectively 
of the projectile, or the projectile may be held and presented to 
revolving tools. 

Fig. 1 shows a front view of a machine such as above described, 
arranged to turn the fore and rear parts of a projectile either simul- 
taneously or by consecutive operations without removing the pro- 
jectile from the chuck in which it is held; Fig. 2 is an end view, 
and Fig. 3a plan thereof. This machine is more especially appli- 
cable for producing polygonal projectiles suitable for small bore 
rifles. 

A, A, is the frame of the machine, carrying a standard B, 
in which revolves a conical chuck C, driven by a band passing 
around the pulley C'; the said conical chuck carries a die a, 
which holds the projectile 6 to be operated upon, which has pre- 
viously been brought to the proper diameter and exterior form 
(excepting as respects its fore end) by pressure in dies ; the fore end 
of the projectile and the hollow at the base has also previously been 
by preference approximately formed by pressure. D, D, are two 
slides, which carry cutter blocks d' and a; the cutters d5, d%, which 
are simply knives or blades of steel sharpened at the edge, are so 
formed as to give the required shape as is shown to the ends of the 
projectile. F, F, are two hand levers, turning on axes at their 


lower end, and carrying studs entering between collars 
G, G, on the slides D, D, so that these may be forced 
up and withdrawn by means of them. The collars G, G, 


are adjustable to suit the required length of the projectile. 
The projectile is put into the die a, and removed therefrom by 
hand, the die fitting it with moderate tightness. If it be desired to 
turn cylindrica! projectiles, the die a should be split or made in two 
parts, which are drawn together by means of a conical bearing, into 
which the die is forced, and so the projectile is held firmly whilst it 
is being turned, 

In applying to projectiles suitable lubricating materials a portion 
of the surface is coated with a lubricator, apphed in spiral strips or 
ribs, that is to say, those parts are coated or more thickly coated, 
which, when the projectile is in the rifled barrel, correspond with 
its grooves or recesses, by which means provision is made for easy 
loading without greatly reducing the diameter of the projectile. 
The projectile may be covered with paper or a thin metallic or 


| other suitable coating to prevent the barrel from leading, and in 


| tired. 


that case the lubricator is applied or more thickly applied spirally 
upon the covering material. ac 
In carrying out this part of the invention Mr. Whitworth employs 


| an instrument such as is shown in side view at Fig. 4, and in plan 


at Fig. 5. It consists of a piece of metal bored and rifled internally 
in the same manner as the rifle from which the projectiles are to be 
Into this the projectile previously, by preference, covered 
with paper as is usual, is introduced at the top, and pushed down 
to the lower end of the instrument till it occupies the position in 
which it is shown, aad marked a. The apparatus is slotted at b, }, 
and is with the bullet within it dipped into melted bees’-wax or other 
suitable lubricator, which, entering through the slots, coats the 
bullet at the parts which do not come in contact with the bore of the 
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instrument, so that the bullet when pushed out by the way it | twisted into the recess against the resilient material in the rear end 


entered is found to be lubricated as required. c is a plug, which is 
employed to prevent the lubricating material entering the hollow at 
the base of the projectile. 

In some cases, in place of employing the instrument shown at 
Figs. 4 and 5, the exterior of the bullet is coated by dipping or 
otherwise, and afterwards remove the lubricant from the parts where 
it is not required, 

Vig. 6 is an elevation, and Vig. 7 a plan, of a die with adjustable 
scrapers employed for the purpose above mentioned. (/, /, are small 
blades or scrapers ; they are adjusted by means of the small screws 
and slots g. ‘The projectile, after being dipped into the lubrication, 





of the projectile, and by causing the projectile to revolve in a lathe 
or other suitable machine, the end of the paper is conceutri- 
cally twisted and pressed into the recess against the re- 
silient material by suitable tools, such as a piece of boxwood 
with a conical recess at one end, and before or at the time the 
covering is put on there is inserted into the recess suitable resilient 
materials made of fibrous or other elastic substances ; this is done in 
order thatthe paper or other covering may be quickly and uniformly 
detached from the projectile in such a manner as not to interfere 
with its flight. The resilient material is found to answer the pur- 
pose by cutting and chopping blotting paper into small pieces, 


is foreed through the die and scrapers /; Which take off the super-{ and then rubbing it until it becomes a dry pulp. Finely curled 


fluous lubrication. 
When paper or similar covering is used the end of the paper is 


| 


hair made into small spheres also answers the purpose. Fig. 8 is a 
section of a projectile with the resilient material within it. 








ERIMBAULT 


Tims invention, by Henry Steele, of Jersey City, U-.S., is more 
especially intended for direct-action steam engines for pumping, 
blowing, and other purposes for which a reciprocating motion is 
required, and no rotary motion is necessary. It consists in a 
peculiar arrangement of parts for operating a secondary valve for 
admitting steam to act upon pistons to complete the movement of 
the main valve after its movement has been partially accomplished 
by a connection with the main piston rod. 

A is the engine cylinder; B, the piston ; C, the piston rod; D, the 
valve chest, having attached to it at opposite ends two short cy- 
linders E, E', standing in line with each other, and parallel with the 
main cylinder A. These cylinders E, E', are epen to the valve 
chest at their inner ends, but closed at their outer ends, except that 
£. has a stuffing box C! for the passage of the valve rod F. G is the 
main valve, which is of the kind known as the short “ three-port ” 
valve, and a, a, is its seat, having the usual arrangement of steam 
ports 6, b!, and exhaust port c. At the side of the valve seat a, and 


either parallel or in the samo plane with it, is the seat of the | 


| of the cylinder EF, 











secondary valve H, which is like the main valve G, only narrower, 
and works over asystem of ports d, d',e, which are arranged and 
spaced like 6, 6', c, as shown in Fig. 3, but narrower, as they are 
required for the passage of a very much smaller quantity of steam. 
The ports d, d', communicate by passages h, /', with the outer ends 
and the port e communicates with the main 
exhaust port ¢, or is in any other way brought into constant com- 
munication with the exhaust pipe. The cylinders E, E', are fitted 
with pistons I, I', one each, the inner ends of which are always 
exposed to the pressure of steam in the valve chest; the said pistons 
being rigidly secured to the valve rod F. The secondary valve H 
is connected with the rod F bya pin f, secured to the rod, and en- 


| tering between two lugs g, g', on the back of the valve, or any 


other means by which the said valve can be operated with- 
out any lost motion relatively to the rod. The main valve 
is connected with the rod F by means of a slot s in the rod, 
and a tenon jon the back of the valve, the slot being longer than 
the tenon to allow a considerable degree of lost motion of the rod 





with respect to the valve. The connection may be made by any 
other means that will allow of the lost motion, the object of which 
is, that while both valves are operated by the same rod F, the 
secondary valve H may always have the lead of the main valve. 
The valve rod F is connected outside of the cylinder E by a con- 
necting rod with a short crank K, which is loose on a fixed stud L, 
secured in a rigid arm M, attached to the main cylinder, or in any 
other fixed support. This crank serves to limit the movement of 
the valves, and also to effect the first part of the movement thereof 
in either direction, as will be presently described. The stud L has 
also fitted loosely to it a lever N, of which Fig. 4 is a separate view, 
on which there is formed a fork j, j', embracing the crank K, but 
made so much wider as to permit the crank to make a quarter of a 
revolution of the crank within the said fork. The lever N is fitted 
into a sleeve P, which is pivoted by a pin & to an arm Q that is 
rigidly secured to the main piston rod C. 

The working of the valves is as follows:—The first part of the 
movement of both of them is effected by the action of the arm Q of 
the main piston rod on the lever N, the prongs of the fork j, j!, of 
the said lever operating alternately on the opposite sides of the crank 
K, to bring the crank from a horizontal position on either side of the 
stud L to the vertical position shown in Fig. 1, and the movement 
of the valves is completed by the action of the valve rod, produced 
by the admission of steam by the secondary valve H, to act upon 
the piston I or I', the crank K being by that means brought from 
the vertical position to the horizontal position opposite to that from 
which it started. 

To illustrate the working clearly the main piston B may be sup- 
ee to be completing its stroke to the left, as represented in Fig. 1. 

n doing this the arm Q has moved the lever N to such a position 
that the prong j of its fork has brought the crank K from a hori- 
zontal position on the left side of the fixed stud L to a vertical 
position above the said stud, as shown, and the crank has moved 
the valve rod pistons I, I', and valves to the right, far enough for 
the secondary valve H to have commenced opening its port d to the 
steam in the chest D, and its port d! to the exhaust port e, but not 
far enough for the main valve G to have opened the port & to the 
steam, and the port )' tothe exhaust. This condition is represented 
in Fig. 2, the steam entering by the port d and passage h to the cy- 
linder E, while the port d' and passage /' are open to the exhaust, acts 
very quickly on the piston I, and causes the valve rod, the valve, and 
the other piston I' to move quickly to the right, far enough to give the 
port 6 a wide opening to the steam, and b' a wide opening to the ex- 
haust pipe. ‘This movement is limited by the crank K arriving in a 
horizontal position on the right side of the fixed stud L. The main 
piston then commences moving to the right, and as it completes the 
said movement causes the projection j! on the lever N to bring the 
crank again to the upright position represented in Fig. 1, and so 
moves the valves H and G to such a position that the opening of the 
port d' to the steam, and d to the exhaust, has commenced when 
steam enters by the passage i! into the cylinder E!, and acts upon 
the piston I', thereby causing the further movement of both valves 
in a sudden manner to the left as far as permitted by the crank K, 
thus completing the opening of the port d! to the steam and d to the 
exhaust, and effecting the opening of the main port &' to the 
steam and } to the exhaust, and so causing the movement of 
the main piston to the left to take place. In completing its 
movement to the left, the arm Q acts upon the lever N, and 
causes the prong j of the said lever to bring the crank to the upright 
position represented in Fig. 1. The continual operation is but a 
repetition of that described. Instead of the lever N and crank K 
being both loose on a fixed stud, as described, either may be secured 
to a rock shaft upon which the other is fitted loosely. 





Tue Patent Orrice.—Mr. Woodcroft has at length obtained 
permission from the Board of Works to appropriate to the purposes 
of the Patent Office the large Government warehouse immediately 
contiguous to it. The new rooms have a floor area of upwards of 
7,000 square feet, and great improvements will be made in the pre- 
sent offices. 

Tue ALLEGED SupstitvuTe ror Corron.—At the meeting of the 
British Association, and after the reading of a paper by Mr. Harben 
on Zostera Marina, Mr. Hugh Mason, the well-known spinner of 
Ashton-under-Lyne, said that it was worthless as a substitute for 
cotton. He had seen it in all its stages—in the green leaf when 
gathered, immediately after it had been dried, and in the staple. In 
the latter condition it broke off just likea carrot. It had no tenacity 
whatever. When gathered and allowed to dry in its sheath it was 
short, knotted, and weak, and as a substitute for cotton in all its 
essential qualities it afforded no hope whatever. 

Bo.ton AND ITs Beneractor.—The spinning-mule made Bolton. 
Samuel Crompton made the spinning-mule. Samuel Crompton 
lived a struggling, over-reached, and harassed life, was supported 
in his old age by charity, and owes the unshaped block of Lanca- 
shire grit that covers his grave, and symbolises the rugged, unyield- 
ing, but massive mind of the man, to the same fund which found 
him in bitter bread during the latter days of his ill-starred and ill 
required labours. Samuel Crompton died in 1827 at the age of 
74, and now Bolton whose master-manufacturers cheated him living 
honours him dead by a statue. On that spinning-mule are built up 
her acres of mills and her miles of machinery, the wages of her 
tens of thousands of hands and the fortunes of her hundreds of 
Cotton Lords. Nobody can say that Bolton has been too quick to 
pay even this much of her debt to Samuel Crompton, but better late 
than never. It would be ungracious to remind her how Samuel 
Crompton was allowed to live, and in what circumstances he died. 
But Samuel Crompton left more behind him than his great inven- 
tion, and the memory of his wrongs and struggles. He begat sons 
and daughters as well as invented mules. He died a pauper, and 
they have fared as the children of those who die paupers are apt to 
do. Of course it will be supposed that when Bolton takes to honour 
the memory of Samuel Crompton with an image of him in 
granite, the images he left of himself in flesh and blood have not 
been forgotten. But Bolton does not visit the benefits of the father 
upon the children. One of Samuel Crompton’s sons is living a 
dependent on charity, as his father died. Somebody bought him a 
suit of clothes that he might make a decent appearance at the in- 
auguration of his father’s statue. Besides this son, there are living 
some half a dozen grandchildren, some dozen great grandchildren, 
of the inventor—all, with one exception, in poverty of the meanest, 
most pinching kind. Not one of them, son, grandchildren, or great 
grandchildren, was invited to the inauguration of Samuel Crompton s 
statue. It seems that only by accident was the fact of their existence 
made known to the meeting which attended the unveiling of the 
monument. The committee, no doubt, were equally ignorant. If 
they had known that Samuel Crompton had a son living, and 
had been cognisant of that son’s plight, and the plight of the grand- 
children and great grandchildren, of course they would have sought 
them out, with help and encouragement—would have kindly seen 
that they had places at the inauguration and the feast, would have 
taken care that some ray of the warmth of gratitude, now tardily 
turned towards the inventor of the mule, should reach and cheer the 
cold hearths of his descendants. It would be an insult to the good 
taste and good feeling of Bolton to suppose that while any of Samuel 
Crompton’s children asked for bread, Bolton could, wittingly, have 
offered them astone—even in the flattering shape of Samuel Crompton 8 
statue. Bolton will, no doubt, prove that we are right in attributing 
to ignorance the absence of all recognition or help to Samuel 
Crompton’s living descendants. We shall soon hear of the Cromp- 
ton Fund for assuring bread, clothes, and shelter to the son, and 
education, and a helping hand in life to the grandchildren and great- 
grandchildren. Nor need the contributions to such a fund be con- 
fined to Bolton. All Cottonia owes its pounds and its mites to the 
same cause. En attendant, let Bolton and the cotton counties re- 
member, that while Samuel Crompton’s statue looks down on one © 
Samuel Crompton’s children, whether in the first, second, or third 
generation, wrestling with distress or growing up in the ignorance 
of grievous poverty, it is rather a monument of their own shame 
than of Samuel Crompton’s inventive power.—Punch. 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, 

price 2s. 6d. each. 

SUBSCRIBER.— Your rule is correct. 

W. W.—The last edition of Clegg’s treatise, 

M. and K.—Wecan admit no more letters on the subject. 

I. H. W.— The same idea has been occasionally suggested before. 

KR. C.— We are unable to give you an answer, Address the secretary. 

C. H.—Bourne's work on the * Screw Propeller” might be useful to you. 

R. F.—We cannot inform you how to obtain an engagement in a foreign 

NUWY- 

G. P.—Your statement amounts to nothing unless substantiated over your own 
name, 

W. H.— What would make the projectile take the twist, if the bore was 
smooth ? 

W. I. 8.—Make an application, inclosing the youth's testimonials, to the 
Secretary of the Admiralty, Whitehall. 

A. C. 8.— We cannot name the best work on inorganic chemistry. Almost any 
bookseller should be able to recommend to you a good one. 

J. B.—J/ there is but one 18$in. cylinder, the My-wheel is not more than 
half as heavy as we should prefer. For a foundry, however, it might 
answer, 





VELOCIPEDES. 
(To the Editor of The Engineer.) 
S1rx,—Will you, or any of your readers, give me the best proportions for 
a velocipede—height of wheels, and if all four are to be one height and 
length of crank, manner of connecting treadles with cranks, position of 
seat, &c. ? The velocipede to carry one person. T. 
October 6, 1862. 





STEAM CULTIVATION. 
(To the Editor of The Engineer.) 

Sm,—In your paper of the 26th ult., you notice the Warwickshire Agri- 
cultural Society’s late meeting ot Birmingham, and say :—‘‘ For the steam 
ploughing prizes the only competitors were Messrs. J. and F. Howard, and 
Messrs, Savory and Sons,” &c. ‘So close was the competition between 
the two implements that the judges divided the prize.” 

We did not compete, nor were we present, on the above occasion. The 
misunderstanding has probably arisen from the fact that both the com- 
petitors used implements of our manufacture; that used by Messrs. 
Savory and Sons, and which received the first prize, being our new patent 
double-action steam cultivator ; while Messrs. Baker and Co., who took 
the second prize, worked with an apparatus of older pattern, manufactured 
by us on Smith’s system. JAMES AND FREDERICK HOWARD, 
Britannia Ironworks, Bedford, Oct. 7th, 1862. 
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PATENTS AND PATENTEES, 


Ir is not long since a number of men, more or less pro- 
minent, were declaiming against patents and urging their 
entire abolition. Inventors, we were told, were not entitled 
to monopolies, and really needed no protection. “Sweep 
away the patent laws,” said Sir William Armstrong and his 
disciples, “‘and the prestige of successful invention will 
sufficiently reward the inventor.” It was not exactly shown 
how an inventor was to realise a fortune from an unpro- 
tected invention, nor was it, indeed, shown in what 
“prestige” really consisted. Sir William said, in substance 
if not in so many words, “ Look at me; I am an inventor ; 
“ T have succeeded without protection.” But he was not an 
inventor, and his success has come rather through fortune 
and worldly wisdom than through the recognition and ap- 
preciation of his merits by the public at large. The so- 
called Armstrong gun is no more his invention than it is 
that of Lord Dundreary, and it is now more than question- 
able whether, if Sir William had really invented it, it could 
do him any great credit. There were circumstances which 
sta him in a good position with the late Sir Benjamin 

{awes, and a premature knighthood and a fat contract are 
the results. Sir William has no right to speak for inven- 
tors. He is not of them, albeit he has shown great aptitude 
in assimilating inventions, and respectable mechanical skill 
in working them into shape. Even the many failures of 
the Elswick and Woolwich guns do not disentitle Sir 
William to the rank of a first-class mechanical engineer, 
but an inventor he is not, and, indeed, his famous attack 
upon the rights of inventors was inconsistent with any 
notion to the contrary. 

‘The attack upon patents called forth abundant proofs, not 
only of the justice of acknowledging the right of inventors 
to property in their own inventions, but, also, of the public 
policy of such acknowledgment. That those who assailed 
patents were convinced by these proofs we cannot suppose, 
but those who had never before held definite opinions, either 
way, upon the subject were, we cannot doubt, very gene- 
rally convinced of the propriety of conserving the patent 
laws, subject, of course, to any improvements which wisdom 
might suggest. The hollowness of the pretence that poor 
and friendless inventors (and there are always many such) 
would not suffer by withholding all recognition of their 
right to their inventions, was generally detected. ‘The ex- 
perience, indeed, of men unable to patent their inventions 
under the former patent laws, has furnished st‘iciently 
Suggestive evidence. There was Crompton, to whose 
memory a statue was erected, the other day, in Bolton. He 
could not afford a patent, and was cajoled into divulging his 
secret by the’promise of a public subscription. After the 
Bolton spinners had gained their point they insulted him 
when he reminded them of their promise. Crompton 


struggled through the world and died in poverty, and even 
“10W, while the descendants of those who thus wrenged him 
are doing an act of tardy justice to his memory, they have 
excluded his descendants from their festivities, and his only 
surviving son was indebted tu the charity of a friend for a 





suit of clothes wherein even to be present as a spectator 
when his father’s statue was uncovered! Crompton was no 
man of the world, but had he but patented his mule he 
would not have been completely at the mercy of pirates. 

The patent laws will not be abolished, and the authors of 
so unworthy a proposition will have ample leisure to dis- 
cover the position into which it has brought them. Patent 
property will, in due time, rank in security and importance 
with other property, notwithstanding that patents must 
always be terminable at the end of a period fairly sufficient 
to enable the inventor to realise a just remuneration from 
his invention. Greater care is requisite in granting patents 
to undeserving applicants, and the suggestions which 
appear, in another column, over the signature of “ E. H.,” 
and which have been often before made by ourselves, will, 
we trust, be finally adopted. The cost of obtaining patents 
should be lowered to the lowest paying point, and the 
course of patent litigation should be, as it might be, greatly 
simplified. A distinct and unmistakable claim should, in 
all cases, be indispensable to the grantof a patent. A great 
number of specifications, as now filed, make no specific 
claim whatever. Inventions should be patentable only in 
the name of the inventor, and not, as now, in the name of 
anyi patent agent or patent-monger who may happen to 
apply. The suggestion which has been made to the effect 
that patentees should be compelled to grant licenses, might, 
were it practicable, be useful. As it is, it would manifestly 
be impossible to fairly determine, @ priort, what royalty a 
licensee should pay; and without this could be known, a 
manufacturing patentee, bent upon monopolising the whole 
working of his patent, could, of course, demand a prohibi- 
tory royalty. ‘These and many other matters will doubtless 
be duly considered by the Patent Commission already 
appointed by the Queen, and to whose report great interest 
will attach. 

COTTON GINS. 

THERE are two principal varicties of cotton seed—the 
black seed and green seed. From the first, which is cha- 
racteristic of the Sea Island cotton, the filaments are easily 
separated. From the second, the work of separation is so 
difficult that the cotton would not be worth the cost of 
hand-cleaning or picking, even when the cheapest labour 
was pet wa in the process. It is a full day’s work for a 
woman to separate one pound of clean staple or “ lint” from 
the seed of the American upland cotton. Until the inven- 
tion of a gin (a word corrupted from engine) the manufac- 
ture of cotton on a large scale was impossible. The first 
gins were probably those formed of two rollers, revolving 
in close contact with each other, and having each a dia- 
meter so small that, while the cotton was drawn through 
and away from the seeds, the latter were forcibly held 
back, their size and hardness preventing the rollers from 
taking an effective “bite” upon them. ‘These gins are 
known in America as roller gins, and in India as “ churkas.” 
They have been said to be the only gins which can be suc- 
cessfully used on the valuable lelapetastied Sea Island 
cotton, the fine filaments of which range from 1}in. to 2in. 
in length, and which would be injured by almost any other 
mechanical treatment. The roller gin, however, even 
when, as in the latest examples, the 2in. or lin. rollers are 
driven at 650 or 700 revolutions per minute, can get 
through with but a small quantity of cotton, 101b. of 
cleaned cotton (or “lint”) per hour being a fair rate of 
working. Not over 2lb. or 3lb. of clean Sea Island 
cotton are cleaned per hour on the roller gins used in South 
Carolina. The rollers, being of a diameter so small as to 
prevent their biting and crushing the seeds, are necessarily 
made correspondingly short, in order to prevent their 
springing, and in any case careful feeding is requisite. ‘The 
Macarthy gin, in which the seed is. held against a leather- 
covered roller, spirally grooved on its surface, this roller 
drawing away the cotton from the seed by friction, has 
been made the subject of some improvements by Messrs. 
Platt and Richardson, of Oldham, and, as made by them, 
is capable of turning out 25 1b. of lint per hour. Neither 
this gin, however, nor the churka can separate the motes, 
particles of leaf, &e., from the staple, and all cotton thus 
ginned requires especial care in preparing it for spinning. 

Until the outbreak of the war between the United 
and Confederate States, from four-fifths to seven-eighths 
of all our cotton was imported from America. And all 
American cotton, with the exception of the comparatively 
insignificant quantity known as Sea Island, has for nearly 
seventy years been ginned almost exclusively in saw gins. 
This machine was the invention of Eli Whitney, and 
was first worked in 1793. On its first introduction it 
cleaned (with,but a single attendant) upwards of 3,000 lb. 
of seed cotton per day of ten hours, and as from 26 to 33 
per cent. of the weight of seed cotton is clean “ lint,” this 
1s equal to about 100 lb. of the latter per hour. Since 
enlarged and run at a higher speed the saw gin is 
now capable of working trom 7,5001b. to 9,000 1b. of 
seed cotton in ten hours, thus delivering from 2,000 lb. to 
3,000 lb. of clean cotton per day. The New Orleans cotton, 
nearly the whole of which is saw ginned, has a staple 
varying from Zin. to lin. in length, and this suffers no 
material injury from the saws. The motes, such as bits of 
leaf, torn seed, cotton boll, &c., are also separated to a 
great extent, which is not the case with the roller gin. 

In another column we have given a diagram illustrating 
the structure of the saw gin, as generally used in the 
States. There is a horizontal shaft, on which are fixed 
from 30 to 60, or even 80, circular saws, generally 9in. in 
diameter and placed about jin. apart, 60 saws thus 
occupying a space of about 33in. on the length of the 
shaft, inclusive of the thickness of the saws themselves. 
Whitney originally preferred that these saws should be 
made ot hammered plate iron, although we believe that 
they are now always made from steel, so tempered that, 
on being subjected to any undue strain, they will break 
rather than bend. ‘The tecth of the saws are filed to a 
sharp point, and in such manner as to present no cutting 
edge or angular ridges, as these would cut or break the 
staple. Indeed the so-called “saws” are not exactly saws, 
and they must have no cutting action, the name “ saw” 
being adopted chiefly for convenience of description. 





When the saw shaft with its saws is placed in the 
machine, a stationary grid, with curved bars, each of which 
falls between a pair of saws, is so adjusted that the latter 
project from 1 in. to 2in. through the grid, and, thereby, into 
the hopper or space into which the seed cotton is fed: It 
was formerly requisite that the grid should present such an 
angle to the saw teeth that their shoulders should 
through the grid first and their points afterwards, so that 
a tooth which had become bent should re-set itself by 
rubbing against the grid. It is important, however, that 
the teeth do not touch the grid at all, and thus the saws 
being now made of steel and accurately spaced to alternate 
with the bars in the grid, the saw shaft being also carefully 
secured from end play, it is not so important .whether the 

oints or the shoulders of the teeth pass the grid first. 
The saws are run at from 180 to 250 revolutions per 
minute, the higher speeds being suitable for very short 
stapled cotton, such as the uplands. The staple is thus 
rapidly combed from the seeds which, from their size, 
cannot pass through the grid, and thus, as soon as they 
are fleeced so completely as to leave nothing for the saw 
to catch hold of, they drop, through an opening, upon the 
floor below. The direction in which the saws revolve is 
shown in the diagram already referred to. 

As the cotton is carried over and onward by the saws 
it meets a revolving brush the diameter of which is com- 
monly about 18in., and the bristles of which are made so as 
just to touch the sawteeth. The brush revolves in a direc- 
tion opposite to that of the saws, and at a speed (measured 
in both cases at the periphery) about one-third greater. 
The brush cylinder doffs or clears the saws of cotton, and 
as its own surface moves at the rate of about 600ft. per 
minute, it throws off the cotton with considerable force. A 
supply of air being admitted under the grid, the current set 
up by the brush and that also created by the saws forms 
an eddy partly between and partly below the saws and 
brush. Here the cotton is rapidly whirled over for a mo- 
ment, and then whisked away to and through the deliver- 
ing mouth of the machine, and with such force that the 
“lint” is thrown from 20ft. to 30ft. along the floor of the 
lint room beyond. The current is not strong enough, 
however, to prevent the heavier particles of leaf, crushed 
seed, boll, &c., as well as sand and other gritty matters 
from falling upon the floor, under the machine. Advantage 
is taken of this circumstance to clean the staple in a way 
accomplished by no other gin, An inclined board, 
called the “ mote-board,” is placed with one end exactly 
under the centre of the brush eylinder, and about 3in. be- 
low the tips of the brushes, while the other end rises to the 
level of the centre of the brush cylinder, the whole length 
of the board being perhaps 3ft. ‘The lower end of the mote- 
board is at the same time about ea foot above the floor, and 
this adjustment is practically found to be such that, while 
all the cotton is swept upon the mote-board, and thence 
along to the lint room, the motes seldom reach the edge of 
the board, but fall upon the floor below. Where the ad- 
justment of the mote-board is once correctly made, an ad- 
dition of even an inch to its length, in the direction of the 
saws and grid, will considerably increase the quantity of 
dirt carried off with the lint, inasmuch as, instead of fall- 
ing upon the floor, a considerable number of motes are 
intercepted by the board, and are then, of course, instantly 
swept along with the cotton. 

The seed cotton, we may remark, is almost always first 
placed in a room over the gin, and is let down through a large 
spout, resembling a mill-hopper, and having an opening 
near the bottom through which the attendant on the gin 
takes out the cotton and delivers it by hand to the machine. 
There are seldom any feeding rollers, the seed cotton being 
thrown directly upon the saws. A great deal of dust is 
liberated in the process, and the mouth of the machine is so 
formed as to throw this, as much as may be, clear of the 
face of the attendant. 

The power required to drive a 60 saw gin, delivering 
250 lb. of lint per hour, is that of four mules, hitched to as 
many radial arms springing from an upright shaft, which 
rests on a wooden step, par Be wooden gearing to drive the 
fly-wheel which is belted to the gin. A considerable por- 
tion of the power is generally lost through the great im- 
perfection of the gearing. 

Gins with 60 saws are sold, in the Southern States, at 
from £45 to £60, sums which, herctofore, have often in- 
cluded freight from New England to New Orleans, a dis- 
tance of 2,000 miles, and it has been the general custom 
in the “ trade,” to allow a gin to work one season’s crop 
before being paid for. The gins are made with light 
wooden frames, an@ are generally cheaply made although 
the working parts are good. About 4,000 gins were sold 
yearly in the southern markets, before the beginning of 
the war. 

The saw gin tears and knots very long stapled cotton, 
but it could be run at a very high speed on the me Indian 
staples, many of which range only from in. to*in, in length. 
An American saw gin with some modifications has very re- 
cently been placed in the western annexe of the Exhibition, 
and it is said to gin Sea Island cotton, The staple which 
we have seen it working does not, however, exceed 1 Jin. in 
length, and this is somew hat knotted by the saws, so that 
it might not card well. ‘The peculiarity of the gin in 
question is, first, in having a spiked roller to feed in the 
cotton to the saws, and, second, in substituting a blank disc 
of steel for every alternate saw. ‘This is to favour the long 
stapled cotton, but, of course, the efficiency of the machine 
is at the same time diminished nearly or quite one-half. 
For anything but Sea Island and Egyptian cotton the 
blank dises would be of very little if any use, and by sub- 
stituting sawsin their place the gin would get through 
twice as much work. 

A good gin is made in Lancashire upon a plan which was 
illustrated in THe ENGINEER of October 28th, 1859, in 
connection with some minor improvements by Mr. Garnett, 
of Cleckheaton. The “ saw cylinder” is a drum thickly set 
with teeth cut in a sort of wire, carried spirally around the 
cylinder. One of the best kinds of wire tooth cylinder is 
that of Mr. F. A. Calvert, of Manchester. There is no 
grid, but a roller or “guard,” fluted for its whole length 
with ridges resembling in section the teeth of a saw, is placed 
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lmmediately over, and revolves in the same direction as the 
wire tocth cylinder. There is a pair of feed rollers also. 
The fluted guard heeps back the seeds while the wire tooth 
cylinder strips them of their cotton. The brush cylinder is 
placed below the wire tooth cylinder. These gins are said 
to run with very little power and to do excellent work. 

It does not appear likely that we can obtain large quan- 
tities of Indian cotton, in good condition, until saw gins, 
which are especially suited for that variety of staple, are 
extensively introduced into India. 


SCOTTISH SHIPBUILDERS ON IRON-CASED SHIPS OF WAR. 


THE public discussion of the iron-cased ship question 
having slackened for atime in the English scientific insti- 
tutions, it is not at all surprising to find that our Scotch | 





friends have taken up the consideration of the subject. We | 
have now before us a pamphlet of forty pages, issued by the 
Scottish Shipbuilders’ Association, and consisting exclu- 
sively of papers and speeches upon this matter. ‘They are 
not all, it is true, the products of the last few months, or 
even of the present year, the series having commenced in 
December last ; but they have been published to the world 
during the present summer, and they bear unquestionable 
marks of the influence exerted by the debates which took 
place at the two London Institutions (of Naval Architects 
and Civil Engineers) in 1861. ‘They have also a special 
claim upon our attention from the fact that they are mani- 
festly put forward as the North ‘British contribution to a 
great national necessity. Let us observe carefully, then, 
what our Scottish colleagues have to tell us concerning 
iron-cased ships. : 

And, first, let us notice the general contents of these 
“ Proceedings.” ‘They commence with a report of certain 
“ Introductory Remarks” made in December, 1861, by Mr. J. 
G. Lawrie, who acted as chairman of the meeting. ‘These are 
followed by a paper on “The Proportions, Forms, and 
Dimensions of the several classes of War Ships for Modern 
Service,” by “ RK. D.” No reason for sappressing all but the | 
initial letters of the author’s name in this caseis assigned, but | 
we shall not be far wrong, we presume, if we attribute the | 
paper to Mr. Robert Duncan, the Sceretary of the Associa- 
tion, who is the only person belonging to the body to | 
whom the initials given belong. Mr. Duncan’s paper is 
followed by another from Mr. Lawrie, headed thus:— | 





“The Material: Iron or Wood, or Combinations of both; | 
Methods of Construction for the greatest Strength and 

Security, with special Consideration of the Cellular or 

Girder System, adopted for the Armour Ships of the Bri- 

tish Navy.” This is succeeded by a paper on “ Armour 

Plating,” by Mr. Lawrence Hill; and the series is closed 

by one upon “ The Rig and Equipment of Ships for War 

and Commerce,” by Mr. James Hall, of Aberdeen. Weare 

told, at the end of Mr. Hall’s paper, that others upon the 

machinery of ships of war, and upon the preservation of 
such ships, were in course of preparation, but their authors 

had been prevented by ill health from completing them in | 
time for the session during which the others were read. 
We propose now to see what infcrmation of value is con- 
veyed to us in these somewhat ambitious discourses, 

As regards Mr. Lawrie’s introductory remarks, there is 
but little to be said. ‘They are throughout either so trite 
as to be useless, or so vague as to be practically without 
meaning. After vindicating the right of the association to 
discuss the question—a right which no one would question, 
and which, if it were questioned, would be best vindicated by 
the publication of something useful to the country—he pro- | 
ceeds in this way :—‘ The use of armour on the sides of 
ships involves certain effects in the performances of these 
ships. It involves greater displacements, due to the weight 
of armour; a diminished stability, due to the position of 
that weight, &e.” Now, this very first remark is mislead- 
ing. It 1s wholly untrue that the use of armour involves 
a “diminished stability” in any such sense as it 
involves “ greater displacement.” Every shipbuilder knows 
that you cannot alter the form ofa ship so as to prevent 
the use of armour from increasing the displacement ; but 
every shipbuilder knows equally well that you can and must 
alter the form so as to preserve the stability undiminished. 
Mr. Lawrie himself says as much when he states that in | 
order “to restore the stability” it is necessary to broaden | 
the beam. His first statement, therefore, is objectionable | 
as it stands; and the inference which he dvaws from it is 
even more so, for he adds, “It is quite apparent that no 
amount of acquaintance with the manipulation of ships | 
as already constructed, that are not coated with armour, 
would afford any instruction respecting the extent of the | 
effects produced by armour; nor would it give any infor- | 
mation regarding the means by which these effects are to 
be confined within harmless limits.” If this means any- 
thing, it means that the experience gained at sea in ships 
without armour is valueless to the designer and navigator 
of an armour plated ship—a doctrine which is bout the 
most erroneous that could possibly be put forward. It is 
the very reverse of the truth, for there never was a period 
when the experience of seamen was of such interest and 
value to the ship designer as at the present moment. It is 
an accepted fact among English naval architects—and one 
to which great prominence was given in the late discus- 
sions upon the rolling of ships at the Institution of Naval 
Architects—that a theoretical knowledge of the behaviour 
of vessels under the action of great weights variously dis- 
posed is extremely imperfect ; and, also, that naval officers 
would confer great advantages upon the profession by 
furnishing careful records of what they have observed 
in this respect during their service afloat. 

The result of the first two paragraphs of Mr. Lawrie’s 
cogitations is that, if you are prepared to increase the size 
of ships to any extent, then the protection which can be 
given to them is practically unlimited, and “ the problem 
of the most suitable dimensions for mail-clad ships is regu- 
lated more by the power of ordnance than by any principles 
of shipbuilding.” Having thus turned us from the consi- 
deration of the ship to that of the gun, he proceeds briefly | 
to discuss the use of large guns, enlightening us with such 
intelligence as this: “lo use and manipulate large guns | 
we have no means of obtaining giants ;” “the power of 
men cannot be increased in proportion to the weight of 








| in performance’ 


| Americans are doing the same in their dockyards. 


the gun and the shot;” “the effectiveness of a piece of 
ordnance is measured by the damage it produces in a given 
time;” and so forth. He sums up with the following 
eminently conclusive and practical piece of information :— 
“There is plainly a weight of shot for every kind of duty, 
which in use will be more destructive than any other shot, 
whether lighter or heavier; and that fact will ultimately 
be the governing limit to the size of orduance, conse- 
quently, also, to the extent of armour protection necessary 
for ships; and, finally, to the dimensions of these ships.” 
We can only say to Mr. Lawrie, as we turn from these 
remarks, “ Thank you for nothing! ” 

We should like to enter hopefully upon the perusal of 
Mr. Duncan’s essay, but are a little cast down at the 
outset by encountering the following first sentences, still 


}in the Lawrie vein:—“ Successful warfare under any cir- 


cumstances depends upon the means of attack—skill and 
bravery included. Ancient armour was proof against 
arrows and spears, but succumbed to musket shot ”—to 
which philosophical and historical statements we need not 
demur, but the bearing of which upon the “ proportions, 
form, and dimensions of war-ships” we certainly do not 
observe, After submitting further propositions of a similar 
nature, the author at length comes to a practical question, 
and endeavours to re-establish the very well-known doctrine 


‘that, ina general way, length and fineness in a steam 


ship are favourable to speed. Assuming that speed is the 
governing element ina ship of war for modern service (in 
opposition to his predecessor’s doctrine that the shot to be used 
should really govern the dimensions of the ship), he thinks 





“we may safely say that all the large vessels of our present | 
fleet do not possess the proportions essential to perfection | 


’—a proposition which scarcely needs elabo- 


rate demonstration, we think. A little further on, when 
Mr. Duncan comes to give us directions concerning the con- 
struction of “the future flect of Britain,” he tells us “ the 
dimensions of the several classes should in every case de- 
pend upon the weight of the vessel, machinery, armament, 
and stores combined—in other words, « certain fixed dis- 
placement, at a fixed load draught, should in each case be 
determined for the class and service intended. By this 
means, with one determinate quantity, the proportions and 
dimensions being dependent on it and deducible from it, 
the most efficient form and dimensions for each class are, or 


| would be, more easily deducible than the most efficient 


steam engine from any given indicated horse power. . . 
The displacement ought in every case to be the base of con- 
struction. Now, we must ask permission to teil Mr. Duncan 
that this mode of proceeding, which is laid down with 
such affected authority, is grossly absurd and impracticable. 
No war ship of a novel class ever was, or ever can be, 
designed in this way. Every one who has ever designed a 
war ship knows that the largest portion of that very ele- 
ment, the displacement, which Mr. Duncan would * fix ” 
beforehand, is immediately dependent upon what he would 
afterwards deduce from it, viz., the dimensions and form of 
the hull; so that it would be the most unscientific and fal- 
lacious thing possible to attempt to determine your displace- 
ment, in total disregard of the form and dimensions of your 
ship. ‘The “weight of hull” will always be, probably, the 
largest portion of the total weight to be sustained, or, in 


other words, of the displacement, and that “weight of 


hull” must of necessity vary with the dimensions and form, 
if the ship is to be wisely constructed. 
After combating an opinion which he supposes to be held 


| by Admiralty constructors concerning builders’ tonnage, 


but which is not believed in so much of as he imagines, Mr. 


| Duncan goes on to tell us what he would do if he had the 


power to manage shipbuilding affairs for the Government. 
And one of the first things which he would do would be to 
limit the displacement in every case to one-half that of tne 
containing paralleopipedon. No matter what the service 
for which a war ship was designed, the displacement “ in 


no case need or should exceed *5 of the paralleopiped of 


load immersion.” Similarly he would limit the midship 
section to ‘8 of the bounding parallelogram; and the 
draught of water and moulded depth to certain fractional 
proportions of other clements. We need only say, in oppo- 
sition to this ridiculous advocacy of purely arbitrary limi- 
tations, that we are building very useful war ships in this 
country in which every one of Mr. Duncan’s prescriptions 
are completely violated ; and both the French and the 
In fact, 
we are at a Joss to understand how any half-dozen intelli- 
gent shipbuilders could have sat still and listened to pro- 
posals so absurd as those here put forward. There is 





surely no second person in Scotland in any way connected | 


with ship construction who can deem it reasonable to pro- 
hibit the designers of our war ships from ever increasing 
the displacement, say, of an armour-cased gunboat, beyond 
that of one-half the containing rectangular solid ; or from 


ever filling out the section, say, of a light draught steamer, | 


| beyond 8-10ths of the bounding rectangular parallelogram ! 


Such suggestions are too extravagant to be for a moment 
entertained. Nor is Mr. Duncan any wiser when he tells 
us that the form of a man-of-war above water is a “ matter 
of taste, care only being taken to make it the least possible 
in proportion to the body immersed.” It is true we have 
not the slightest conception of what he means, always 
having believed that not only the behaviour of a ship, but 
the etticiency with which she can keep out shot, and deliver 
her own fire, depends very much upon her form above the 
water; but whatever Mr. Duncan may intend by the words 
quoted, we feel unable to attach any importance whatever 
tothem. There are other things discussed in his paper 
with more or less fullness, but we can discover in it nothing 
that seems likely to add a jot to the knowledge which most 
of our readers already possess. 

In Mr. Lawrie’s paper the superior value of iron asa 
building material is contended for; but whether that ma- 
terial is wisely applied in the armour-clad ships of the 
Royal Navy experience, and experience alone, can, he con- 
siders, show. He, however, objects to the cellular arrange- 
ment on the ground that each member of the structure 
greatly crosscuts and weakens the strength of the other 


;members. The plan of coating timber ships with armour 


may be useful, he admits, in giving us an armour-clad fleet 
speedily ; “ but the process is an exceedingly expensive one, 


and if persevered in will prove to be ultimately a snare 
anda delusion.” After enunciating these views, he con- 
trives to turn to a discussion of Captain Coles’ cupola 
vessels, but contributes no new fact concerning them. 

In his paper “On Armour Plating,” Mr. Lawrence 
Hill, after a few general remarks upon inclined and 
upright plates, take exception in one paragraph to the 
method of leaving the ends of a ship unprotected, and 
in the next advocates the use of vessels which are 
wholly unprotected. It is true that the latter are 
only to be employed at long range, and are to have 
great speed, but as they are, nevertheless, to be used 
against ships of the Warrior class, one is at a loss to under- 
stand in what their superiority is to consist. It is non- 
sense to suppose that the Warrior could be beaten in an 
engagement with a vessel wholly unprotected, for what- 
ever guns may be carried in the one may likewise be borne 
by the other. ‘There is nothing whatever to prevent the 
Warrior being armed with guns as capable of throwing 
heavy shot to great distances as those of any other class of 
vessel, either built or proposed. In a further paragraph 
Mr. Hill recommends the construction of “a long flat boat, 
very low in the water, having a deck entirely covered with 
thick plates, and armed with a few heavy guns.” 

With regard to the best mode of attaching armour, Mr, 
Hill, after noticing various well-known proposals, proceeds 
to put forward a plan of his own, which consists in holding 
the armour plates on by means of thick fastening bars 
which embrace their edges, and are attached to the hull by 
screws screwed into the back of the bars from the inside of 
the ship. This method, he considers, would be useful not 
only iu enabling you to replace injured plates readily, but 
also in providing for removing some of the plates at other 
times; for instance, when the ship is to proceed to a foreign 
station, or when rough weather iscoming on. The fasten- 
ing bars, if worked longitudinally, might also be made to 
contribute, he considers, to the strength of the ship. 
Finally, he pronounces the ordinary wood backing injurious; 
not, it is true, from what has occurred at Shoeburyness, but 
apparently because of some results which he has obtained 
by dropping a rod from a height upon some plates! We 
will not deprive the reader of the benefit of the author's 
profound conclusion. “'The sum of the matter,” he says, 
‘is, if vessels are to be protected at all, the ends require it 
as muchas the centre. As to backing, there should be none, 
or only as little as is requisite to bed the plates. The 
bulwarks should be light, and the armour thick.” “ Most 
lame and impotent conclusion,” the reader will exclaim, 

Mr. Hall’s paper stands out in creditable contrast to those 
which we have thus far had to consider. It begins, unfor- 
tunately, with even a more abstract consideration than the 
others—with a definition of experience,” in fact, for its 
first sentence runs, “ What we call experience is but a col- 
lection of facts learned in the school of life.” It is but a 
flash of Scotch philosophy, however, for the author speedily 
tackles his subject, and goes through with it steadily and 
mantully. It cannot be said to have very much to do with 
ships of war, because, as he frankly states, the author’s 
acquaintance with ships of that sort “ consists only in in- 
specting them at Portsmouth, Woolwich, and Chatham ;” 
and in this respect the essay falls short of its principal ob- 
ject. It has, however, a very real and considerable value, 
inasmuch as it sets forth the matured opinions of a ship- 
builder of great experience upon the positions and materials 
of masts and spars, styles of rig, blocks, patent fittings, 
windlasses, chains and anchors, steering gear, boats, venti- 
lation in ships, galvanised iron fastenings, &c. ‘The author 
repeatedly asserts that he does not profess to put forward 
anything new, but simply to record the results of his long 
experience—in which remark we fancy we see an indirect, 
but severe, rebuke to the speculative gentlemen who went 
before him. 

It will be worth while for our shipbuilding readers to 
observe one or two of the leading opinions expressed by 
Mr. Hall. He notices first, with just condemnation, the 
slowness with which many improvements are introduced 
in the masting, sparring, and rigging of men-of-war. He 
has often been surprised, he says, to see still continued in 
war ships things long discarded from the merchant navy— 
such as the clumsy wooden caps for bowsprit and mast- 
heads, when the iron ones in common use elsewhere are 
stronger, cheaper, and neater. He also objects to the sys- 
tem of putting the rigging of a ship in a normal state of 
severe strain—a system which is very common both in the 
Royal Navy and in the crack ships of the merchant ser- 
vice. “ Look at any such ship, and you find the jib-boom 
bent down like a fishing-rod, the foremast and foretopmast 
dragged forward, the mainmast with a curve on its fore 
side, and the mizenmast head leaning towards the main- 
mast.” It may be true that there is too much of this 
tautening of stays in vogue, but it is difficult, we think, to 
understand how stays that are necessarily to a certain ex- 
tent elastic, are to perform their functions at all, if Mr. 
Hall be correct when he says that “all spars ought to be in 


| “os . . . ” 
a natural position, or state of rest, alter being rigged. 


Still, the hints given on the subject are valuable. As re- 
gards the materials available for masts, our own experience 


| coincides entirely with Mr. Hall’s when he states that the 





finest mast-spars are those from British Columbia. They 
are a species of larch, not of great specific gravity, but of 
great elasticity. We have lately seen very tine specimens 
of them on the Thames. The Halls have, curiously enough, 
found that ¢eak, although the most expensive, is the best 
mast material ever used by them. ‘Teak masts do not rot, 
and they may be made of less diameter than any kind of 
pine. The following diameters are the sizes adopted for 
masts of SOft. from heel to cap, viz. :— 


Yellow pine 32 inches built. 


seeeee 


Red do. malice 30 ys ” 
Oregon do. eoseee 8 « single spar. 
Pitch do. ‘ecu 7 = but 

Teak senses 24 yy ” 





The larger diameter of the yellow pine makes up for 
its want of fibre; the weights are about the same. The 
Oregon spar has the greatest amount of that elasticity, 
the want of which is the only objection to the introduction 
of iron tubular masts. On the score of efficiency and 
economy Mr. Hall is an advocate for iron masts and yards 
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in vessels of over 600 tons; but when combined with wire 
rigging the speed of the vessel must, he thinks, be injured 
from the loss of the elasticity which there is in good 
hempen cordage. He admits, however, that the small amount 
of surface which it opposes to the wind when the ship is 
close hauled is an argument in favour of wire; and that 
steel masts and wire rigging on a wind must have an 
immense effect in reducing the amount of lee-way. Not- 
withstanding their want of elasticity, he considers iron 
tubular masts as preferable for war ships. Should a ball 
pass through them there is a much greater chance of their 
standing until assisted than there is with wooden masts, 
and they may be more easily repaired, especially if spare 
plates rolled to the curve of the masts are provide. before- 
hand. Mr. Hall, in this connection, mentions what is a 
very common weakness in merchant ships, viz.,a want of 
proper strengthening at the mast step. He states that he 
has seldom seen the necessary strength for resisting the 
great pressure at that point supplied, except in men-of- 
war, which are very superior in this respect. Many a ship 
has sprung a leak from the strain on the mast step, and 
doubtless many have gone down from the same cause. 

After recording several useful practical suggestions con- 
cerning the bowsprit, and the stays of the different masts, 
Mr. Hall pays a well-earned compliment to the Americans, 
from whom we have learned many things, both in design- 
ing and equipment. He states that some of the New York 
liners, now beaten off the field by steamers, were the first 
he ever saw with iron trusses to the lower yards. “ We 
also learned from the Americans the taste for keeping mer- 
chant ships in good order. . . . The American liners 
were strong, useful vessels, and generally very well 
handled; they seem to have been stronger built than the 
more modern American ships. . . . Double topsail 
yards are an American invention, and when monster 
merchantmen are navigated by few hands, they are con- 
venient for suddenly shortening sail. . . . We havealso 
learned from the Americans to fit the straps (of blocks) 
inside the shell. This is a great improvement, as the whole 
strain is thrown on the pin, and the shell being fitted to 
the strap, instead of the strap being put on hot, it may be 
galvanised.” 

Like so many other irritated persons, Mr. Hall has his 
fling at patentees. “As the sailor, with his pockets full, 
isa prey to the crimps, so is a ship contractor a prey to 
patent-mongers, patent windlasses, patent reefing apparatus, 
patent blocks, patent rudders, patent chain-lifters, patent 
capstans, patent steering gear, patent boat-lowering appa- 
ratus, patent paints, and numberless others, all attempting 
to hook on to the poor contractor. ‘This would be no 
grievance were we not well aware that most of them are 
patent humbugs.” Like so many others, also, he thinks it 
very doubtful whether the inventor “ would not be as well 
without a law which still allows the strong to prey on the 
weak.” It is the old tale. Prove the necessity for a re- 
form, and straightway a thousand voices cry aloud for 
revolution ! 

There is but one other feature of Mr. Hall’s interesting 
and valuable paper to which we will direct attention, viz., 
the ventilation of ships, which he presents under a novel 
aspect. He admits, of course, that ventilation must be 
necessary for the health of the crew; but he thinks we 
ventilate our cargo space a good deal too much. “ Had 
I control in loading an iron ship with a cargo 
of tea, for instance,” he says, “I would shut her up 
hermetically if I could, and have no doubt that the cargo 
would be turned out drier than in the best ventilated ship 
in the tea trade. The fact is that by our ventilators and 
wind-sails we introduce air drawn from the surface of the 
ocean, quite laden with moisture ; and when it is brought 
in contact with a colder surface—iron beams, for instance— 
the moisture condenses and runs to the lee-side in streams, 
thence dropping down from the waterways on the cargo. 
This I know, that whereas of late years tenfold attent*on 
has been paid to ventilation, the complaint of ‘ sweating,’ 
as the sailors call it, is rather increasing than diminishing.” 
We confess that our own experience tends strongly to 
favour this view of the case, and points to the necessity of 
considering how far it is advisable, or otherwise, to favour 
the indraught of air into the cargo spaces of merchant 
vessels when on the voyage. 

It only remains for us to congratulate the Scottish ship- 
builders upon the good fortune which secured them one 
useful practical paper, to obliterate, as far as may be, the 
annoyance which the empty pretension of those that 
went before it must create in the mind of every one 
who reads over their proceedings. Had the object of 
the Association merely been to enlighten, or even to 
amuse, its own members, and had that object been 
modestly kept before the authors of the respective 
papers, we should not have complained; but the tone 
of the various communications forbids us to suppose these 
things. It is throughout the tone of men who con- 
sider themselves authorities upon a subject concerning 
which, as we have seen, they have not a single new fact or 
item of information to contribute. T 
Mr. Hal! for rescuing them from a most unfortunate posi- 
tion, and we recommend them to profit by the hints which 
that gentleman himself took the pains to throw out. 









Foreign axp Cotoniat Jorrmnas.—Some iron plated men-oi--war 
are about to be launched at Lorient. ‘The report of the directors of 











hey have to thank | 


the Great Western Railway of Canada has been issued, previously | 


to the half-yearly meeting on the 15th instant. 
already announced, a dividend at the rate of 1} per cent., which will 


It recommends, as | 


leave a small balance over of £2,704 9s. The reason of the dividend | 


being so small appears to be, principally, the loss of no less than | 


£6,953 

and the | \ 
Investigation. The progress of the Detroit and Milwaukie Railroad 
1s stated to be satisfactory. Under the head of “ Cotton in the Uru- 
guay 

We notify our friends at home, that cotton is at last beginning to take 
root in the soil. Our small stock of seed has been completely ex- 
hausted; the last we gave to a gentleman who is the owner of a large 
island in the Uruguay, and who if he could obtain seed would sow 
over 1,000 acres this very month. It is but right to add that this 


lds. 10d. by the depreciated value of American currency, 





geutleman is one of the largest capitalists in this country, and we 
have every confidence that if he undertakes the sowing of cotton it 
Will be on no insignificant scale.” The fourth section of the Per- 
nambuco Railway was opened on the 7th of September. 


ymeut of £8,816 as the expenses of the late committee of | 


the Buenos Ayres Standard says :—* It is with much pleasure | 
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THE PATENT JOURNAL, 


Condensed from the Journal of the Commissioners of Patents. 
Grants of Provisional Protection for Six Months, 


1548. PAUL Rapsey Hopek, Tokenhouse-yard, London, “ An improved dinner 
supper, breakfast, or dessert plate.”— Petition recorded 22nd Muy, 1862. 

1648. THoMas TiprPING LAWDEN, Birmingham, “ Improvements in certain 
descriptions of single and double barrelled guns.”—Pelition recorded 3ist 
May, 1362. 

1806. Henry RusuToN, Northampton-road, Clerkenwell, London, * Improve- 

ments in plaiting machines to plait cotton yarns, silk, or like fibrous mate- 

rials.” —Petition recorded 19th June, 1862. 

THEODORE ANTOINE FAVRICHON, Symphorien de Lay, Loire, France, “ An 

apparatus for the speedy and economical heating of baking ovens, and also 
for using their excess of heat.”—Petition recorded 28th July, 1862. 

2299. JAMES BARCLAY, Gravel-lane, Southwark, Surrey, 

‘ry for the manufacture of nails.”— Petition 
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* Improved machi- 

ecorded loth August, 1862. 

36. MATTHEW WILKINSON, Blackburn, Lancashire, ** Improvements in card- 

ing engines, parts of which improvements are applicable to drawing and such 
like frames.”—Petition recorded 2ist August, 1862. 

2365. GEORGE DAVIEs, Lincoln’s-inn, London, ** Improved machines for washing 
skeins of cotton, linen, wool, or silk.”—A communication from Alexandre 
Marie Fortuné Tulpin, Paris.—Petition recorded 26th August, 1862. 

2420. WILLIAM CHARLES Ep@x, Clerkenwell, London, * Improvements in the 
manufacture of Albert chains, and in the mode of securing the same to the 
vest of the wearer.”—Petition recorded 1st September, 1362. 

2446. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of a blue colouring matter."—A communication from Charles 
Philippe Collin, Boulevart St. Martin, Paris. —Petition recorded 4th Septem- 
ber, 1862. 

2495. WILLIAM AveUsTUS MUNN, Throwley House, Faversham, Kent, “ An 
improved apparatus for capping, loading, and closing cartridges for breech- 
loading fire-arms.” 

2497. GEORGE WEEKS, Bromley, Kent, “ Improvements in constructing frames, 
trays, pots, or holders for tlowers, plants, or shrubs, growing or otherwise, 
with arrangements for their display, and also for drain ‘i 

2499. FLORIMOND Daticuy, Mortimer-street, London, 
steam engines.” 

2501. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Imprevements 
in implements for cultivating the soil."—A communication Victor 
Armedée De Gabriac, Marseilles, France. 

2505. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., “Improvements in 
locomotive boring and winding engines.” 

2507. JOHN WALKER and FREDERICK WALKER, Leeds, Yorkshire, * Improve- 
ments in mach nery for combing and carding or hackling flax, silk, wool, 
and other fibrous substances.” 

2509. THOMAS MOLINEUX, John Dalton-street, Manchester, * Improvem 
pianoforte actions.”— Petitions recorded 11th Se; 
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2511, AMbROsE EDMUND HEATH BUCKLEY BUTLER, Kirkstall Forge Company, 
Leeds, Yorkshire, * Improvements in machinery for straightening and polish- 
i 1 bars of iron and other metals. 





2512 8 SMITH, Bury, Lancashire, * Certain improvements in wash- 
in « gling machines, applicable in part to steam dycing and to 
bleaching. 

2513. JaAMEs TuomM, Canterbury-place, Lambeth, Surrey, “ Improvements in 
mounting or fitting artificial teeth.” 


2514. Jounx RoBert JOUNSON, Stanbrook Cottage, Hammersmith, and Joun 
STAINES ATKINSON, Red Lion-square, London, * Improvements in machinery 

for manufacturing printing types.” 

JouN Bowe, Carlow, “ Improvements in railway sleepers.” 





: 5. 
2517. 
struction of the crossings and switches of railways.” 








2519. HENRY HiGGins, Saliord, Lancashire, * Improvements in machinery or 
apparatus for opening, cleansing, or carding cotton and other fibrous 
materials.” — Petitions recorded 12th September, 2. 

2521. WILLIAM HAkKES, Lostock Gralam, Cheshire, “ Improvements in machi- 


nery for mowing and reaping.” 

2523. MATTHEW CHADWICK, Chapel Field, near Manchester, Lancashire, “ Im- 
provements in machinery for doubling, folding, or plaiting cloth or other 
woven fabrics.” 

2525. THOMAS WILLIAM COWAN, Kent Ironworks, Greenwich, Kent, “ Improve- 
ments in the construction of portable or fixed pumps.” 

2527. HENRY BENNETT, Wombridge Lronworks, Shropshire, “ Improvements in 
machinery or apparatus for the rolling of wire rods.”"—Petuious recorded 
13th September, 1862. 


2529. EDWARD GEORGE CHANT, London, “ Improvements in self-binding port- 
folios or holders for newspapers, music, documents, letters, and other papers, 
or for woven or other fabrics which it may be desired to bind or hold 
together.” 

953° 





3. WILLIAM LITTELL TIZARD, Mark-lane, London, “ Improvements in the 

construction of ships, vessels, cupolas, and forts, and in apparatus employed 
therein.” 

2535. JAMES WEBSTER, Birmingham, “ Improvements in the manufacture of 
nitric and nitrous acids, and other nitrogenous compounds,.”— Petitions re- 

115th Septenber, 1>62. 

JouN Wutyes, Pimlico, London,“ Improved machinery for filling dipping 

clamps with tapers and match splints.” 

2539. JoUN GOLDING BUNTING, Trafalgar-square, Charing-cross, London, “ A 
mechanical horse brake.” 

2541. STEPHEN FLEXEN, Braziers’-buildings, Farringdon-street, London, “ Im- 
provements in apparatus for ventilating railway and other carriages.” 

2543. RICHARD MORELAND, jun., Old-street, St. Luke's, London, * linprove- 
ments in machinery for preparing and cutting hops.” 

2545. ILAKPUR JORDAN, Southampton, * Improvements in rotatory engines.” 
Petitions recorded 16th September, 1862. 

2547. Lewis Leen, Manchester, “ Improvements in certain machinery for 
stretching and glossing silk, wool, and other fibrous materials.” 

9. ROBERT CRANSTON, London, * An improved washing machine.” 

). JAMES SIMPSON, Hulme, Lancashire, “An improved composition for 
coating or covering moulded or other surfaces, and in apparatus tor applying 
the same tiereto.” 

2551. WiLLIAM EDWARD NewrTon, Chancery-lane, London, “ lmprovements in 
watches or time keepers.”—A comunication trom Henri Du Pasquier, Rue 
St. Sébastien, Paris. 

2553. Josep DOUGLAS, Blackfriars-road, Surre 
applicable to close fire ranges, usually termed kitcheners, for the purposes of 
ventilation.” 

Joun Henry Jounson, Lincoln’s-inn-ficlds, London, “ Improvements in 

gas burners."—A communication from Jean Christophe Friedleben and 

Charles Bender, Offenbach, Hesse-Darmstadt.—Petdwus recorded 17th 

September, 1862. 
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2558. Ropert Kay, Castleton Print Works, Blue Pits, Lancashire, “ Certain 
improvements in printing calico and other surfaces, and in apparatus con- 
nected therewith.” 

2560. WILLIAM HERBERT BROWNE, Theobald’s-road, and HENRY ARMSTRONG, 


Manchester-street, London, “ Improvements in dry and wet gas meters, 

2562. JouN WYMEN WoopFoRD, Sutherland-street, Walworth, Surrey, “ Im- 
provements in machinery and apparatus used for driving and drawing piles, 
also for raising soil, and also in shoes and hoops for piles.”—Petetions recorded 
18 hk September, 1862. 

2568. JOHN SMITH and WILLIAM Smrrn, Collyhurst, near Manchester, Lanca- 
shire, * An improved combination of machinery or apparatus for doubling, 
measuring, and plaiting woven fabrics.” 

2570. DAVID CLARK BRipGE and Joun Dyson, Halifax, Yorkshire, “ Improve- 
ments in the formation of boilers to be employed for warming buildings and 
similar purposes.” 

2. FREDERICK SAVAGE, St. Nicholas Ironworks, Lynn, N 
vents int engines,” 

!ARLES CHIN 

ements in the « 

. EDWARD Fels, 
s, cut 

ation trom 

t 





orfo 


k, * Improve- 


ction 





oad 


NOCK, Queen's nt’s Park, London, “ Im- 
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pustay Petition 

inber, 1862. 

NRY RICHARD FANSUAWE, Leadenhall-street, London, “ Improvements 
n in seas, rivers, and other waters.” 


node and means used in tist 
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ANDI tl Trafalgar-square, Charing-cross, London, “ Ime, 
pl en n boiler and other furnaces, and in a tus for feeding 
th ma mmunication from Eugtne Langen, Colonia, Prussia 
Petitions recorded 20th September, 

2586. JAMES SANDERSON, Clerkenwell, London, “ Improvements in writin 
desks and cases.” 
2500. MAURICE VOGL, Sambrook-court, Basinghall-street, London, “ Improve- 
ts in fastenings for leggings and other articles of wearing apparel.” 





Petitions recorded 22d September, 1862. 


Inventions Protected for Six Months by the Deposit of Complete 





Specifications. 
2602. WILLIAM CLARK 1ancery-lane, London, “ Improvements in signalling.’ 
n Pierre Henri Stanislas Ccunt d’Escayrac de 





—A communication 
Lauture, Boulevart St. 
tember, 1=62. 

2612. MARC ANTOINE FRANCOIS MeNNONS, Rue du Mont Thabor, Paris, * Im- 
provements in the construction of chair settees.”—A communication from 
Victor Wéry, Liéye, Belgium.— Deposited und recorded 25th September, 1862. 


Martin, VParis.—Deposited and recorded zAth Sep- 





Patents on which the Stamp Duty of £50 has been Paid 
2218. WILLIAM HENRY BUCKLAND, Maesteg Ironworks, Glamorgan.— Dated 
30th September, 1859. 
2228. ALEXANDER SOUTHWOOD STOCKER, Birminghaw.—Dated lst October, 
1859, 








2286. WILLIAM Brookgs, Chancery-lane, London.—A communication.—Dated 
7th October, 1859. 

2262. WILLIAM EpWARD NEWTON, Chancery-lane, London.—A communication, 

~Dated 5th October, 1859, 

2263. WILLIAM EDWARD Nk&wTON, Chancery-lane, London.—A communication. 
— Dated 5th October, 1859, 

2267. JouN MAacintosi, North Bank, Regent’s Park, London.—Dated 5th 
October, 1859. 

2269. JouN MACINTOSH, North Bank, Regent’s Park, London.—Dated 5th 
October, 1859, 

2274. EDWARD O'CONNELL, Bury, Lancashire.— Dated 6th October, 1859. 

2313. ANDREW Wuyrock, Little St. Andrew-street, Upper St. Martin’s-lane 
London.— Dated 11th October, 1859. 

2277. WALTER MACFARLANE, Glasgow, Lanarkshire, N.B.—Dated 6th October, 
1859. 

2283. WILLIAM EDWARD NEWTON, Chancery-lane, London.—A communication. 
—Dated 6th October, 1859, 

2306. CHARLES FREDERICK BEYER, Gorton Foundry, near Manchester,—Dated 

1ith October, 1859, 





Patents on which the Stamp Duty of £100 has been paid. 
2191. JouN RiIppDELL MUSGRAVE, ROBERT MUSGRAVE, and JAMES MUSGRAVE 
Belfast, Ircland.—Dated Ist October, 1855, 
2184. WILLIAM Kemper, Holbeck Mills, Leeds, Yorkshire.—Dated Ist October, 
1855. 
2267. JOHN THORNTON, ALBERT THORNTON, WILLIAM THORNTON, and Henry 
THORNTON, Nottingham.—Dated 10th October, 1855. 
2230. Tuomas Dickens, Middleton, Lancashire.—Dated 5th October, 1855, 
2232. FRANCOIS CHARLES LEPAGE, Paris.—Dated 5th October, 1855. 








Notices to Proceed. 

1541. JAMES TNILLERT PERRY, Piceadilly, St. James's, London, “ An improved 
method of curing diseases of the human body by magnetism.” 

1548. PavuL Rarstey Hover, Tokenhouse-yard, London, * An improved dinner, 
supper, breakfast, or dessert plate.” 

1552. WILLIAM EVANs, Commercial-road East, London, “ Improvements in 
obtaining motive power by machinery.”—Pe/itions recorded 22nd May, 1562. 

1573. WILLIAM Worby, Ipswich, Suffolk, * Improvements in reaping ma- 








chines.”—Petition recorded 2th Muy, 1802. 

1595. CHARLES HopGe Hopson, Roxbury, Norfolk, Massachusetts, U s., 
“ Improvements in defensive armour,”—Petition recorded 27th May, 18 

1596. Hexky Eaton, Manchester, “* Improvements applicable to presses for 


baling purposes, 
1597. Joun tTlowaRD Kipp, Manchester, “ An improved manufacture of com- 















positions applicable for waterprooting fabrics for coating and protecting 
various articles, and for various other purposes.” 

1600. {ARLES COHEN, Bury-street, London, “ Improvements in walking, 
umbrella, and other like sticks,” 

1603. THOMAS TURNER, Redditch, Worcestershire, “ Improvements in machi- 
nery for scouring and polishing knitting and other pins and needles,” 

1608. WILLIAM BLACKMORE, Foynes, and Henry Lamp, Ennis, Limerick, 
Ireland, “ Improvements in burning limestone, and generating steam.”— 
Petitions 4 led sth May, 1862. 

| 1613. Henning Bortivs, Great George-street, London, “ A mode of cooling 
| (refrigerating) hot liquids and condensing steam.” 

1617. CUARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“Ir 5 for rauising, propelling, or exhausting air, water, 


Joun Howie, Hurlford, Ayrshire, N.B., “ Improvements in the con- 





y, “ Lmprevements in apparatus | 












uids or gases."—A communication from Dr, Ignaz Heger, Vienna 


JOUN PATERSON, Wood-street, London, “ An improved hammer or 
instrument for turning over the edves or a binding or strip of linen or other 
material, and preparing it for stitching or sewing machines.” 

1620. WILLIAM CLARK, Chahcery-lane, London, * An improved method of 
throwing the shuttles of looms,”—A communication from Jean Henry Cazal, 
Boulevart St. Martin, Paris, 

1621. NATHANIEL Lawton and Rowert PLATT Wiitwortn, Staleybridge, 
Cheshire, “ Improvements in engines for carding cotton and other fibrous 
materials.” — Petitions recorded 29th May, 

1625. PuiLipre URBAIN PAYRAS, Passage des Petites Ecuries, Paris,“ Improve- 
ments in protecting dry or ¢ n hides from vermin.” 

1631. HeNkY PoTTeEk Burt, Charlottce-row, Mansion House, London, “ Im- 
provements in protecting wooden posts from decay, more particularly appli- 
cable to posts for supporting electric telegraphic wires.” 

1634. WILLIAM Eppineton, jun,, Chelmstord, Essex, * Improvements in appa- 
ratus for draining and tilling land.” 

1636. JULIUS IVES, Bow, Middlesex, “ Improved machinery for washing and 
wringing clothes or fabrics.”— Petitio.s recorded 3: th May, 1862. 

1640. WILLIAM THOMAS SMALLWOOD, Narrow-street, Limehouse, and WILLIAM 
Waieut, Dean’s-buildings, West India Dock-road, London, * lmprovements 
in water closets.” 

1641. ALEXIS MOREAU and ADOLPHE ERNEST Rago, Bernard-strect, Russell- 
square, London, “* Improvements in clectro-magnetic machines or apparatus.” 

1648. Tuomas Tirring LAWDEN, Birmit n, “ Improvements in certain 
descriptions of single and double barrelled guns,”— Petitions recorded 3let 
May, 1862. 

1654. Benjamin TEMPLAR, Manchester, “ Improvements in apparatus for 
registering and indicating billiards and other games.” 

1656. Joun Exvce and WILLIAM JAMES GRADWEL 
improvements in machinery fur spinning, doubling; 
other fibrous substances,” 

1661. JouN Key and FERDINAND Potts, Birmingham, “Certain means of pro- 
ducing designs in iron, and in the application of the same, or designs formed 
in like manner of other metals to the manufacturing and ornamenting of 
bedsteads and other metal articles of furniture.” 

1662. CARKOLL EUGENE GRAY, Great Suffolk-street, Southwark, Surrey, “ Im- 
provements in apparatus for extracting, rendering, receiving, purifying, 
cooling down, and delivering oleaginous and fatty matters, or other materia) 
treated by steam pressure for extraction.” 

1665. Evwarp Luvyb, y Paper Mills, London, “ Improvements in machi- 
nery for the manufacture of paper.”— Petitions recorded 2nd June, 1862. 

1670. GOLDSWORTHY GURNEY, Bude, Cornwall, * Improvements in apparatus 

for production and application of artificial light.” 

673 Biers, jun, Tottenham-court-road, London, “ improvements in 

horses and other animals,” 

JAMES LKE NORTON, Belle Sauvage- 

hinery for raising and forcing water, 



























Manchester, “ Certain 
and winding cotton and 
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shoes tor 
1675. 
in 
1862. 
1678. Groner Pern, jun., and Josrru Simpson, Manchester, “ Improvements 





ard, London, “‘ lmprovements in 
—Petitions recorded 3rd June, 





in the construction, arrangement, and mode of working hydraulic presses, 
and in the arrangement of force pumps.” 
1691. EowAkb Connoy, Drummond-street, Euston-square, London, “ Improved 


machinery for cutting corks, bungs, and such like articles,” 
corded Ath June, 1802. 

1694. JAMES BELL, Portobello, Midlothian, N.B., “ Improvements in fastenings 
for r 

1701, Epwakp Connoy, Drummond-street, Euston-square, London, “ Improved 
machinery for cutting corks, bungs, and such like articles.” 

1702. GronGk HADFIELD, Village, near Liverpool, Lancasb're, “ Im- 
provements in the manufacture of casks or barrels, and in the machinery 
and apparatus to be used in the construction of the same.”— Petitions re- 
corded Sth June, 1882. 

1708. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
knitting machinery."—A communication from James Green Wilson, New 
York, t Petition recorded 6th June, 1862. 

1748, FREDERICK TOLMAUSEN, Rue du Faubourg, Montmartre, Paris, “ A new 
or improvel surgical injecting apparatus.”"—A communication from Claude 
Andre Jozansi, St. Romain-de Benet, Charente Infericure.—Petition recorded 
12th June, 1862. 

1763. WILLIAM EDWARD Newton, Chancery-lane, London, “ Improvements in 
fire-arms, and in the attachment of bayonets or swords thereto.”—A com- 
munication from Eben Townsend Starr, New York, U.S. 

1764. WILLIAM Epwarp Newton, Chancery-lane, London, “ An improvement 
in elonvated bullets.”—A communication trom Elijah Day Williams and 
Cyrus West Fiell, New York, U.S,—Peti/ions recorded 13th June, 1802. 

1782. WILLIAM Joseru Curtis, Tufnell Park-road, Holloway, London, “ An 


Petitions re- 


Iway chairs. 








sootle 
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improvement in the construction of screw propellers.”—Petition recorded 
16th June, 1862. 
Is64. Frepenick TOLMAUSEN, Rue du Faubourg Montmartre, Paris, “ An 


improved lock or locking apparatus.”—A communication from Jean-Georges 

Kast and Adolphe Dobler, Rue du Faubourg Montmartre, Paris.—Petilion 

ded wth J-ne, W862. 

. WitttaAM Epwarp Newton, Chancery-lane, London, “ Improved appa- 

ratus for picking or gathering cotton.”—A communication from John Jordan 

Eckel, New York, U.S. —Petition recorded 30th June, 1862. 

PATRICK BENIGNUS O'NeiLL, Warwick-street, Regent-street, London, 
* Improvements in screw wrenches or spanners.”—Petition recorded bth July, 
1862. 

2013. HENRY Barwer, Thomas-street, and HENRY Dg GARRS, Pomona-street, 
Ecclesall, Bierlow, Sheftield, Yorkshire, * Improvements in rolling iron, steel, 
and other metals fur cutlery tools and other purposes.”— Petition recorded 
12th July, 1862. 

2042. ROosenT DUNN, Newcastle-upon-Tyne, “ Improvements in furnaces 
for steain boilers and other purposes.” —Petition recorded Wth July, 1862. 
2044. JAMES Dick#ON, Tollington-road, Holloway, London, “ Improvements in 
the manufacture of caustic soda and carbonate of soda.”-—Petition recorded 

17th July, 1362. 

2083. RODERICK GROGAN, Westbourne-gardens, Bayswater, London, “ Improve- 
ments in screw propellers of steam vessels, and in the arrangement thereof,” 
—Pet tion recordet z22n/ July, loe2. 

2101. James Dickson, Tollington-road, Holloway, London, “ Improvements in 
treating copper ores and solutions of copper to obtain copper therefrom.” 
Petition recorded 24th July, 1862. 
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2147. ArRTUUR BOYLE and THOMAS WARWICK, Birmingham, “ Improvements | 





in the manufacture of the ribs and stretchers of umbrellas and parasols, and 
in machinery to be employed in the said manufacture.”— Petition recorded 
29th July, 1862 
2228. JOHN MACINTOSH, North Bank, Regent’s Park, London, “ Improvements 
in obtaining and applying motive power.”—Petition recorded 9th August, 
1 


2253. JAMES DICKSON, Tollington-road, Holloway, London, “ Improvements in 
treating zinc ores and solutions of zinc to obtain zinc therefrom.” 

2254. JAMES DICKSON, Tollington-road, Holloway, London, * Improvements in 
treating ores and solutions of lead to obtain lead therefrom,’—Petitions 
recordet 12th August, 1862. 

2265. JAMES DICKSON, "Tollington- -road, Holloway, London, “ Improvements in 
the manufacture of chlorine for commercial purposes.” — Petition recorded 
13th August, 1862. 

2395. HENRY JONES, Birmingham, “ Improvements in breech-loading fire-arms.” 

Petition recorded 29th August, 1862. 

2488. FREDERIC HANDS and Henry HOLLAND, Birmingham, “ New or im- 
proved compositions for the manufacture of black ornaments, such as 
brooches, bracelets, earrings, and other ornaments usually made of jet, which 
compositions may also be applied to the manufacture of various other articles.” 
—Petition recorded 10th September, 1862. 

2537. Joun WuiNeEs, Pimlico, London, * Improved machinery for filling dipping 
clamps with tapers and match splints.”— Petition recorded 16th September, 
1862. 

2602. WILLIAM CLARK, Chancery-lane, London, “ Improvements in signalling.” 

A communication from Henri Stanislas Count d’Escayrac ce Lauture, 
Loulevart St. Martin, Paris.— Petition recorded 24th September, 1502. 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such ap plications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 
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*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely ¢ xeeeding One Penny). Sums ex- 
ceeding fs, must be remitted by Post-otlice Order, made payable at the 
post-office, High Liolborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Uilice, 








ABSTRACTS OF SPECIFICATIONS 


The following descriptions are made Jrom Abstracts prepared expressly Jor 
Tuk Enoineen, at the office of her Majesty’s Commi ssiones of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boikrs, Fittings, &c. 
738. G. T. Bousrienp, Loughborough Park, Bricton, “ Cranks.”—A commu- 
nication.—Dated \7th March, 182. 

This invention consists in attaching the connecting rod of the treadle to two 
auxiliary pins, which are attached to and vibrate upon the crank pin, instead 
of a‘taching the connecting rod directly to the crank pin. And in connec ting 
and disconnecting the said auxiliary pins alternately with and from the 
pin at the beginning ofeach stroke, in suc h amanner that the advance auxili 
pin (considering the direction in which the crank is to turn) shall become 
temporarily fixed with respect to the crank pin, and perform the usual 
function of a crank pin, while by the same movement the rear auxillary pin 
is loosened and permitted to turnfreely upon the crank pin, The said alternate 
connecting and disconnecting of the auxiliary pins with respect to the crank 
pin operated by a treadle in the ordinary manner produces a continuous 
revolution of the crank in one given direction, and avoids all stoppage upon the 
dead centres. 

762. A. Krurr, Essen, Rhenish Prussia, “ Shasis for steam boats, &c."— 
Dated With March, 1862. 

This invention has relation to the construction of shafts for steam boats and 
other purposes, whereby the inventor is enabled to form large shafts of two or 
more parts, coupling the same together as follows :—He forms on the end orends 
of each portion of the shaft a flange, in the centre of which, and corresponding 
with the centre of the shatt, is a projection or a hollow, as the case may be, the 
projection in one end of the shaft fitting into the hollow in the end of the con- 
tiguous portion of the shaft, The two flanges on the two ends of two portions 
of the shaft, when brought together, should exactly fit, and there is formed 
round “Se circumference of the flanges (one-half being in each) a rib. The 
flanges are bolted together with strong bolts and nuts or rivets. He cuts into 
the faunges two, three, or more key-w , radiating towards the centre of the 
shaft, and fits into these key-ways correspondingly suaped keys. The key- 
Ways should be so cut as that half the thickness should be in each flange. 
When these keys are inserted, he takes a hoop of the same width as the two 
flanges when combined. This hoop is divided into two or more parts, and 
placed round the circumference of the flanges, the inside of the hoop having 
groove or recess corresponding with the rib on the cireumterence of the tla 
This hoop may be in one piece if thought desirable, in which case the hi 
must be expanded by heat till sufficient to pass over the ribon the flanges. He 
then shrinks on the outside of this hoop a steel or iron ring, whien tends to bind 
the whole more securely together, rangement he is enabled to form 
crank shatts in two or more pieces, coupled together, having two or more 
cranks, and of larger dimensions than can conveniently or economically be 
forged in one piece.—Not proceedad with. 

769. R. A. Brooman, Fleet-street, London, “ Rotary engines."—A communica- 
tion.— Dated 19th March, 1862. 

This invention consists in a movable piston sliding in a morticed shaft, 
tangent to the interior surface of an ellipsoidal evlingler, which piston is in 
constant contact at its ends with the inner surface of the said eylinder, 
Metal packings kept up by springs are fitted to the ends and sides of the piston, 
as also to that part of the shaft through which the piston slides. At the sides 
where the shatt enters and leaves the eylinder it is made conical, and a corre- 
spondingly shaped collar is pressed into contact therewit) by springs, in order 
to insure a steam tight joint. By reversing the inlet and the outlet, the shaft 
can be made to revolve in either direction. A lubricating passage at the top of 
the cylinder, fitted with taps, admits lubricating matter into the cylinder, and 
passages are also provided for lubricating the conical parts of the shaft. The 
« rot is worked by steam, air, or any other gas. 






























































.R.M. ROBERTS, Kensington, London, * Oltaining and applying motive 
” pout: "— Dated 2th March, 1862. 
This invention consists in using for obtaining and applying motive power or 
force a weighted wheel, the weight being placed at a given point of the cireum- 
ference thereof (or only a projecting lever or radius weighted at its end), such 
wheel or lever or radius having affixed to the axis or shatt thereof, and turning 
therewith, an eccentric, so set on the aforesaid axis or shaft tha’ the rim of such 
eccentric shall always be nearest to the weight on the wheel (or ever or radius 
aforesaid). This eecentric is to be arranged se as to continuous! work into an 
eccentric opposite thereto, fixed in the like manner as aforesaid on the axis of 
another and similar weighted wheel (or lever or radius). The two wheels and 
eccentrics so arranged cause the weights to traverse a portion of the circle, the 
one weight pulling opposite to the other, and in order to traverse the other part 
of the circle two, four, or more precisely similar weighted wheels, or levers 
and radii and eccentrics working in conjunction as aforesaid are connected b " 
wheel gearing, for instance, with the atoresaid arrangement of weighted wheels 
or levers or radii and eccentrics.— Not proceeded with, 
. J. M. Hart, Cheapside, and R. LAVENDER, Gosirell-road, London, “ Gene- 
rating steam.” —Dated 21st March, 1862 
In carrying out this invention the patentees first generate steam in a boiler 
of any known fornn suited to the purpose intended. The steamis then conducted 
into superheating pipes or chambers of a form and structure suited to 
the’ boiler to which it is annexed. While the steam passes from the 
boiler to the engine, or any other apparatus wherein high steam is 
required, it must of necessity come into contact with the heated surface of the 
superheating pipes, which are made of cast or wrought iron or copper; the 
metal in the heated state absorbs oxygen frem the steam, and becomes oxidised, 
hence a rapid destruction of the mate rial ensues, ‘To prevent this they fill the 
superheating pipes or chambers with a granulated material broken up into suit- 
able sizes, or of a moulded material moulded into such forms as will expose the 
greatest amount of transmitting surface composed of either earthly, metallic, 
or the ores of metals, or of carbonaceous compounds, either animal, vegetable, 
or mineral, or of any Known material which will take up heat from the super: 
heating pipes and again readily transmit it to the steam as it comes into contact 
with its surface ; at the same time the same material will absorb oxygen. 
788. eae Tower-hill, London, ** Steam engines, Dated 21st March, 
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This vention relates to improvements in the slide valves, and in the arrange- 
ment of the parts, of compound steam engines, that is to say, engines in which 
there are two cylinders, the steam being worked at high pressure in one, and 
expansively in the other. The First part of the invention consists of a novel 


description of slide valve applicable to such engines, whereby, with great simpli- 
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THE ENGINE 








city of construction, considerable economy is effected in the transi — of the 
steam from the high pressure to the low pressure cylinder. The valve is a tr¢ble- 
ported slide valve ; the laps at the extreme ends of the valve cut © off from and 
supply to the small cylinder the high pressure steam from the | boiler. The 
steam, after having acted on the piston of the small cylinder conveyed 
through a passage forming part of the valve into the large cy , Which it 
enters and leaves for the condenser by the inner portion of the ve, which 
portion isan ordinary double-ported slide valve. The Second part of the inven- 
tion consists of improvements in the arr. ment of the parts of compound 
engines, whereby great simplicity and accessibility are obtained. These engines 
may be vertical, or placed at any angle with the horizon, but arranged horizon- 
tally they are particularly adapted for driving thescrew. The small cylinder for 
the high pressure steam is placed within the large cylinder, so that the outer 
piston is an annulus ; this annulus has two rods, and the small piston has one 
rod, and these three rods are attached to a crosshead working in guides forming 
part of the main A frames of the engines. From this crosshe il a con- 
necting rod with a wide fork at the crosshead end is attached to the crank pin. 
The eccentrics, and their rods for working the slides, are placed outside the outer 
bearing of the crank shaft. 

796. E. Owen, Bala, Merioneth, North Wal 
ines.” —Dated 220d March, 1862. 

This invention consists in applying a perforated annular shield between the 
centre aperture and the buekets through which the water passes. The perfor- 
ations are so made that, when the shield is in one position, the greatest quantity 
of water can pass to the buckets; when lowered or raised a short distance a 
fresh set of perforations is brought into position for admitting only a part of the 
water, and when the position of the shield is again altcred, another set of per- 
forations is brought into position to shut off still more of the water. Any 
number of sets of perforations can be used according to the variations on the 
power required to be exerted by the turbine.—Not proceeded with. 
$14. J. Torna, Nottingham, “Cleansing out the scum and removing the sedi- 

ment from the water nm steam boilers, ‘and preventing incrustation therein.” 
—Dated 24th March, 1862. 

For the purposes of this invention the patentee employs the apparatus herein- 
after mentioned. At or near the bottom of the boiler he places one er more 
lengths of pipes running from end to end inside the boiler, These pipes he 
connects together by collars at each end, throuzh which said collars two or more 
screw pins are passed, provided with nuts, by means of which the collars may 
be brought together so closely as to form a water-tight joint. Packing may be 
interposed between such collars, or the collars may be turned true, and ground 
so as to fit together and form a water-tight joint. At any convenient part of 

each length of pipes le inserts a socket junction pipe, having a socket or flange 
on the side thereof, in or upon which he secures, by water-tight joint, a vertical 
pipe which pa ts through the top of the boiler and terminates ; on the out- 
side thereof ig a stopcock valve or sluice. The first mentioned lengths of pipes 
lying inside the boiler he perforates with any required number of holes at a con- 
venient distance from each other, taking care that the holes are on the under 
side of the pipe, and a little on each side of a line drawn from end to end of the 
pipes, the area of the whole of the holes being less than the area of the outlet 
pipe, stopcock valve, or sluice, so that, when the sediment has so accumulated 
us to be on each side of the pipe, then, if the valve, sluice, or stopcock is open, 
the scum will be forced along the horiz pipes, and escape up the outlet pipe 
through the valve, stopcock, or sluice, Where two or more boilers lie side by 
side he sometimes connects their sediment valves, stopcocks, orsluices by means 
of short pieces of pipe, so that the sediment from each boiler may be forced out 
by the pressure of the water through the same end of the discharge pipe. And 
for the purpose of cleansing out the scum whieh floats on the surface of the 
water in steam boilers, he employs similar pipes to those before mentioned, but 
these said similar pipes have a portion of their civeumference flat, on which he 
secures a shallow trough which gradually inclines from each side towards the 
centre, Which is over the flat part of the pipe; and through the centre and flat 
part of the pipe he forms a namber of holes, and when he has connected a 
number of the pipes together he provides them with an outlet junction valve 
and a pipe or pipes similar to the last before mentioned to convey the seum 
away ; or he connects the pipes to the vertical pipe hefore mentioned for cleans- 
ing out the sediment, while the scum, as it rises to the surface of the water, 
tlows over the sides of the tre 1, Which are on a level or nearly so with the 
top of the water in the boiler, The valve bei opened the pressure of the 
steam will force the scum out of the trough through the holes in the bottom of 
the same, and through the Jength or lengths of pipe, and out at the valve and 
pipe or pipes, and this operation is repeated as often as required according to the 
quality of the water that is in use, 
819. E. Motynevx, jun., “ Enniskerry, Wicklow, ** Aw, gas, aad vapour en- 
gines.”’—Dated 25th ‘March, ls 

Tiis invention consists, partly, ina novel method of alternately heating and 
cooling air, gas, or vapour confined in an air-tight vessel or vessels, and employ- 
ing the resulting difference of clastic force due to these differences of temperature 
tu produce motive power.—Not proceeded with. 















8, “Hydraulic engines known as 












































































Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 

ness, WC. 

774. J. G. T. CAMBELL, Hatcham-terrace, Old Kent-road, London, “ Ships’ pro- 
pellers.”"— Dated 20th March, 1862. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

784. W.d. Curtis, Tuffnell Park-road, Holl way, “ An apperatus to _ascer- 
tain and point out thefares and earnings or receipts of public vehicles and 
their conductors.” — Dated 21st March, 1862. 

The mode of carrying out this inventlon consists in connecting a wheel, or 
the wheels, of the carriage with a dial or indicator by means of an endless chain 
passing round the nave of a wheel, and also over a pulley fixed to a shaft work- 
ing the indicator ; orany other suitable mode of connection may be adopted. 
This dial or indicator shows to the passengers the space er distance the ¢ 
passes over. Connected with the indicator may be a cylinder or box cont: 
a column of cards or tickets, Which will move in ¢ 4 reement with the in- 
dicator, the movement of which stops when the ¢ *stops. These ¢ 
tickets will be marked or nicked, by means of & punch tornning part of the 
machine in exact correspondence with the indicator, when presented by 
the conductor to the enger entering the carriage, and may be 
nicked or marked in exact conformity with the position of the ind 
when the passenger leaves the carriage; the two marks or nicks will, therefore, 
show the fare that is to be paid by the passenger, and that received hy the conductor 
or the driver. The cards being then deposited ina box will be the vouchershowing 
the earnings of the carriage.—Aot proceded with. 

730. W.B. Lonp, Plymouth, and F. UW. Gitnart, Bricton, Surrey, “ Raising, 
lowering, and releasing ships’ boats ov other heavy bodies,” —Dated ith 
March, 182 

In carrying cut this invention the patentees pass through the Kelson of a 
boat, amidships, or in the centre thereof, and wider or nearly under a thwart, 
a bolt or pin, securing the end thereof by a countersunk nut, a washer being 
placed between the nut and Keel, or by other fastening. The bolt or pin afore- 
said forms the shank of a metal block or head piece, this block is 
left a slot; a flat circular piece or dise bearing a he fis fitted into 
the block, and works on a spindle within the slot ; a portion he dise is cut 
out to permit the introduction of two hooks into the slot, and each ¢ these 
hooks is furnished with a notch and a hole through which to pass the 
the lowering ropes. The hooks are inserted side by sice within the slot, but 
coming from tie opposite direction, say right and left. When the hooks are 
in position within the slot, the head of the dise is (by means of a lanyard 
attached to a ring) pulled down, and it thus secures the hooks in position; and 
the greater the strain on the lowering ropes the firmer the connection between 
the dise and the notches of the hooks. From the eye and shank ofeach hook a 
rope (the lowering rope) passes to and through eye bolts secured in like 
manner as the centre pin fore and aft in the kelson perpendicularly (or nearly 
so). Over these eye bolts are lugged rings, or plates having lugs, and these 
rings or plates are held suspended over the eye bolts by means of lashings 
passed through the before mentioned lags, and attached to the sides of the boat. 
The ropes which pass fore and aft from the shanks of the notched hooks serve 
to suspend the boat trom the ships’ davits, and by hawing on to or reloasing 
these ropes from the belaying pins the boat is raised or lowered. The apparatus 
may be cased in as far as the eyebolts, it desired. Either on the davits or on 
the side of the ship they fit a grooved cateh or slide; at the end of the sennett 
or repe, Which is passed over the boat to prevent its swaying with the motion 
of the vessel, they attach a slide pin, the head thereot fitting loosely into the 
groove formed in the eatch or slide when the boat is secured, 1 slic 
and falling out of such groove when the boat is lowered. When it is desi 
to lower the boat for service, the crew pass into her; she is then lowered tram 
the davits at a signal from the officer in command, a lad pulls the lanyard, 
causing the head of the dise to assume a vertical position, ‘this movement 
brings all the slots or openings in the block, disc, and hooks squ with each 
other. The hooks are thus released, and the weight of boat and crew causes 
them to leave the block, pass through the eyebolts and suspended pikes aud 
the boat meets the water on an even keel, 

794. T. Marsu, West Bro mie ich, Stagfordshire, “ Hames for he 
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ught plates of hames movable along 
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permit the pressure of the 


This invention consists in making the ¢ 
a grooved bar or axis on the said hames, so as 
draught plate to be more accurately adjusied to the shoulderof the horse or 
other animal than it is in draught plates of the ordinary construction. 
799. R. GLapstone, Court Hey, Broad-gree 

wagons.” — Datec d March, 1802. 

This invention comprehends certain improvements principally applicable to 
four-wheeled agricultural wagons, although part of such improvements may be 
adapted to or used with any end tilting or tipping wagon whe axles do not 
revolve with the wheels. | The First part of the invention relates to a form of 
axle by which the body of a wagon, either with or without springs, can be 
evenly balanced, and complete end tilting or tipping effected, and consists in 
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wheels a sufficient length horizontally or angularly towards a vertical line 
drawn transversely through the centre of the wagon, so that when such wagon 
is completely tilted or tipped endwise, it will not come in contact with the 
longest part of the said axle which was parallel to a line continued from one end 
bearing part to the other. The Second part of the said invention is only appli- 
cable to four-wheeled wagons with fore carriage, and consists in forming the 
connecting rod, which is secured to or made part of the axle of the hind wheels 
by bending it upwards and forwards, so that it will pass over the fore carriage 
or “ carriage part” and couple to the main pin or “ perch bolt” of the same, 
thus allowing the said fore carriage to turn on small surface. 

809. J. CLARKE, Shiffnal, Salop, “ Carriage oxles.”—Dated 24th March, 1862. 
This invention relates to carriage axles of the kind known in commerce ¢ 
Collinge axles, and consists in an arrangement, or in ar 
upon the end of the arm of the axle the collet or washer 

of the axle box works.—Not proceeded with. 
820. A. R. HENTON, Chelsea, and E. CortaM, Pimlico, London, “ Apparatus 
Sor steering ships. "— Dated 25th March, 1862. 

This invention relates to apparatus for moving the rudder or rudders of ships, 
aud consists in applying the power to a tiller or other lever which is usually 
attached to the rudder head by means of a hydraulic cylinder and piston of a 
particular construction, and also in actuating the same by means of pumps or 
cylinders and pistons driven or worked by steam or other agent, as convenience 
and circumstances may suggest.—Not proceeded with. 
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Crass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 


739. J. M. CouRTAULD, Braintree, Essex, “ Power loois.”—Dated \7th March, 
1862. 

This invention consists in the introduction into the web or fabric in course of 
manufacture of a slide, lever, or other mechanical agent connected with the 
ar by which the loom is thrown in and out of work, and made to act when 
no shoot is laidin, in such manner as to throw the loom out of work. 


752. W. Toncve, Bradford, “ Preparing, heckling, dressing, and combing flax, 
hemp, silk, de. —Dated 18th March, 1862. 

Ameng the numerous features of this invention are the following :—Accord- 
ing toone part of the invention the patentee first opens and str 4 
silk, flax, hemp, china, s, rhea, or other fibrous materials 
machinery similar to that described in the specification of a patent granted to 
Ilenry Rawson, dated January 27th, 1859 (No. 249),or by any of the improved 
arrangements of machinery for this purpose described in the specification of a 
patent granted to the present patentee, dated March 5th, 1862 (No. 596). Having 
thus previously prepared the fibrous material he proceeds to form it into tufts in 
the ordinary manner preparatory to subje wee the same to the process of 
heckling according to another part of this invention. The arrangements of 
machinery and processes which are employed in carrying out this part of the 
invention consist in first opening and straightening the silk, flax, hemp, or 
other fibrous material by the arrangements of machinery referred to for this 
purpose. He then conducts it in the form of a sliver or otherwise to a filling 
en sine or other machinery for forming it into tufts, but he prefers for this 
purpose to conduct the fibrous material through a screw gill feeding apparatus, 
from which itis detached in the form of tufts by means of an ordinary nipper. 
The detached tufts are transterred to rotating combs, several of such detached 
tufts being accumulated upon each rotating comb, from which they are taken 
by heoks or holders preparatory to being placed in and operated upon by 
ording heckling machinery, or by that of the improved construction forming 
part of this invention. The books or holders of heckling machinery constructed 
according to this invention may be of the ordinary construction, but in place of 
moving them continuously through the machine, or bodily from opposite one 
set of heckles to another set, as heretofore practised, he causes them to travel 
through the machine by a step by step movement, the movement by pre- 
ference taking place when the pins of the heckles are inserted amongst the fibres, 
and he causes the heckle plate or bar to partake of this forward movement, 
iu order that the fibres may be maintained in a vertical position while being 
operated upon, Another part of the invention consists in the application of a 
reciprocating comb or combs to act as cleansing apparatus to the machinery 
fur combing fibrous materials. 

758. S. Stack, New Sucicton, Nottinghom, “ Manufacture of stockings and other 
Subricsin circular knitting machines.”—D. ted ik March, 1862. 

The object of the present invention is to introduce a seaming thread in that 
part of the work intended to form the back part of a stocking, corresponding in 
position with the seams in stockings which are joined up the back, and this 
object is effected simultaneously with the working of the other parts of the 
machine. For this purpose a space is by preference lett in the circularhead bya 
necdle being left out. In the space thus formed an extra thread is worked in, such 
extra thread by preference being a thicker thread. This extra thread is caused 
to loop alternately with the thread on the one side and on the other, changing 
from one to the other at every course. In order to effect this alternate working 
of the thick or extra thread with the thread on either side, the carrier of the 
thick or extra thread has imparted to it (by means of a cam or other suitable 
equivalent) an alternating motion. The mode of introducing the seaming thread 
at the back of a stocking made in a circular machine may, however, be varicd, 
In like manner shirts and other like fabrics made in circular machines may he 
seamed at the sides or parts requiring such seams. 

783. R. Kay, Castleton Print Works, Lancaster, *‘ Printing calico and other 
surfaces.” — Dated 21st March, 1862. 

This invention relates to that dese ription of calico or other surface printing 
wherein rollers known as surface rollers are employed, and in which the design 
to be imprinted is raised in relievo trom the cylinder, such raiseid portion, 
together with the body of the rollers, being generally composed of wood or metal 
combined or separate, and filled with felt, both of which sses defective quali- 
ties. This invention consists in the employment and use of surface rollers con- 
structed as follows :—The bed or internal portion of the roller or cylinder is 
composed of inctal and fitting on to the ordinary maundril ; such internal 
der is to be covered or coated with gutta-percha, paper, papier maché 
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india- 
rubber, vulcanite, plaster of Paris, gluc, hide, or other convenient substance not 
subject to injurious contraction and expansion, and which will give sufticient 








support to the delineating wire or type metal casting used to define the edges of 
the pattern. This gutta-percha shell is surmounted with a circular layer of 
gutta-percha or other materials previously named, which is removed when the 
sign is outlined for the india-rubber surface to be inlaid. When the design is 
outlined with the valve or type, and the exterior cut away as usual, the portion 
within the wire is also to be removed, and the excavation or intervals filled 
with india-rubber or gutta-percha in place of felt (as sometimes similarly em- 
ployed), the surface of the india-rubber being previously grooved parallel to the 
length of the roller to retain the colouring matter. By this means the method 
of printing surfaces is improved, inasmuch as the grooved india-rubber yields 
its colouring matter more freely than wood or felt, and from its own elasticity 
yields to the pressure without forcing the colour too deeply into the cloth, and 
mong and jnore pertect impressions are obtained. 

790. W. Puetrs and W. R. Lympery, Nottingham, “An inproved woven 
fabric and improvemen:s in machinery for marufacturing the same.” 
Dated 2st Murch, 1862. 

This improved fabric very closely resembles crochet work, and is produced 
upon the bobbin net or twist lace machine altered to adapt it to produce the 
fabric. The improvements in the machine consist in adapting to it two stump 
bars instead of one, and in arranging the parts in such manner that, while one 
stands still, the other is made to move two or three gates or two motions: then 
that which was stationary comes into action, the other stands still, and se on, 
The pattern on the fabric is produced by the jacquard in the ordinary manner. 
- Not proceeded with. 

791. J. cad W. Warpnrick and A. Travis, Dukinjidd, “ Engines for carding 
cotton, &e."— Dated 2st March, 1386 

This invention relates to a new combination and arrangement of mechanism 
for siripping the fibrous material from the doffers of carding engines, and con- 
sists in the use of a shaft placed parallel to and in front of the doffer as 
supported in bearings, by which it can be adjusted; this shaft carries arms, 
adjustable in length, ‘to which the doffer comb is attached; rapid oscillatory 
motion is given to this shaft by means of a friction wheel (placed upon the axis 
of the main card cylinder) working in close contact with a small friction pulley 
carried upon a stud fixed in a bracket secured to the framing, and in this small 
friction pulley a crank pin is fixed which is connected by a rod with an 
rs ijustable piu carried by an arm on the end of the shaft passing in front of the 

lotter.—Not proceeded with. 

. D. Anercromele, Glasgow, N.B., “ Power leon 

1862. 

The patentee claims actuating the treadles or shedding levers of a power 

un by cams or tappets driven by means of a clutch which can be kept out of 

sear during one or more picks, and so cause a shed to be kept unchanged during 
two or more picks, as described. 

797. E. Lorn, Todinorden, Yorkshire, “ Machines for preparing cotton, de.” — 
Dated 22nd March, 1862. 

This invention is applicable to slubbing frames, roving frames, and other 
machines of a similar nature, and it consists, First, in an improved mode 
arranging and constructing the differential motion, whereby less friction is pro- 
duced, and, consequently, less power is required for driving the machine. 
Secondly, in the application of machinery for unwinding so much of the slub- 
bing or roving off the full bobbins as will suffice for lashing or winding on to 
the empty bobbins or spools at the commencement of a fresh set. The object 
of the last part of the said invention is to facilitate the operation of regulating 
the winding on according to the tension of the slubbing or roving. The inven- 
tion cannot be described without reference to the drawings. 
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816. W. Henson, Nottingham, “ Knitting machinery.”—Dated 24th March, 
1862. 

This invention is applicable to that class of knitting machinery wherein the 
needles are fixed in a cirele or continuous ring. The improvements consist in 
so arranging such machinery that the number of needles in the circle or ring 
may from time to time be increased or decreased by causing needles to be 
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introduced into or withdrawn from the circle or ring, the circle or ring carrying 

the needles being at the same time proportionately increased or decreased, so 

that the needles which are for the time being at work may be equally spaced.— 

Not proceeded with. 

817. J. Stewart, Glasgow, “ Cards for jacquard weaving.”—A communica- 
tion.” —Dated 24th March, 1862. 

This invention relates to a system or mode of renewing the cards used in 
jacquard weaving mechanism, so as to avoid waste of material. Under one 
modification an old card is taken, and the layers of paper which form the card 
are stripped asunder, and to each layer or half of one card is qlued or otherwise 
cemented a new strip or length of card paper. The remaining half of the card 
is in like manner glued or cemented to another strip of card paper, so the parts 
again form two perfect cards, and when joined in this manner to the new card 
paper are again ready for being punched. The cards thus prepared are sub- 
sequently submitted to pressure in any convenient way, so as to cause the 
layers of cardboard to adhere firmly together, so forming two new cards, 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, fe. 
736. W. Barrorp, Peterborough, “ Rollers for rolling land.”"—Dated 17th 
March, 1862. 

For the purposes of this invention, in constructing a roller, whether consisting 
of one or more cylinders, in order that the same may be weighted with water 
more adve ywusly than heretofore, each roller or section of a roller is closed 
at its enc the ends being connected by a suitable tube or hollow passage to 
allow of the axle passing through it. The ends of the tubular passage are 
strengthened or bushed where they receive and turn on the axle, The cylinder 
or cylinders used in constructing a roller may be of wrought or cast iron, and 
suchis the case in respect to the ends or cover These parts are put together 
water tight, and such is the case in respect to the tubular or hollow passage 
which connects the two covers or ends of a roller or of a section of a roller. 
Each roller or section of a roller has an opening in it through which the supply 
of water is introduced, and such opening is closed by a screw plug, or by other 
convenient instrument. By these means each roller and section of . roller con- 
sists of a vessel closed at each end, with a hollow passage through the centre 
thereof, whereby the supply of water introduced for adding weight thereto may 
rise above the axle, and even fill the roller or sections of which a roller is com- 
posed, 

773. B. SAMUELSON, Banbury, “‘ Chain harrows.”—Dated 2°th March, 1862. 

The patentee states that he has found that the operation of chain harrowing 
can be much more efficiently performed than hitherto by causing those links 
which stand vertically, or a portion of them, to present an angular or cutting 
edge. He effects this by bending the iron or stecl of which the links are made 
so as to present an angle towards the front, and he prefers to make the links out 
of iron or steel of a tri lar section, bent so that the apex of the triangle shall 
be towards the outside and the base inside. It is not necessary that al” the 
links should be bent or made to this form, but those at least should be so made 
whose planes are vertical and parallel to the line of draught. 



























Ciass 5,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, c. 
680. J. S. Tlenpy, Esser-street, Strand, London, *‘ Chimneys and chimney 
pots.” — Dated 13th March, 1862. 

This invention consists in the construction of chimneys or pots of clay, metal, 
or other materials suitable for chimney pots, in such a manner as to intercept 
the downward current of air by the use of internal inclined plates or divisions, 
in connection with side openings in the chimney shaft or pots, for the intro- 
duction of air deflected upwards in such manner as to assist the inner upward 
current in repelling the downward current of external air, so that by means 
thereof the inner upward current may be maintained or assisted, and the 
downward current may be checked or effectually counteracted. This is effected 
by introducing into the chimney shaft, or chimney pot, openings in two 
opposite sides thereof, at the foot or junction of one inclined plate or surface 
across the chimney, or chimney pot, for turning or deflecting the current of 
external air entering through the said openings upwards.—Not proceeded with- 








CLass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

679. W. E. Newton, Chancery-lane, London, “Cartridges."—A communica- 
tion. —Dated 12th March, 1862. 

This invention relates to a method of making 
covering of collodion instead of paper. In ca # out the invention a mould 
composed of two parts is employed. In this mould is placed the bullet; and on 
the top of that the powder, which is slightly compressed by means of a plunger 
introduced into the mould for the purpose. This pressure is applied simply for 
the purpose of causing the grains of powder to adhere slightly to one another, 
£0 that they and the bullet may be removed from the mould in one mass. The 
charge having been removed from the mould, and in order to make the bullet 
and powder adhere, a narrow zone or strip of collodion is run round the charge 
at the point where the bullet touches the powder. When the zone of collodion is 
hard, the charge or cartridges may be carefully lifted by the bullet, and dipped 
into Lquid collodion of suitable consistence, and when the first coating is dry, 
the operation may be repeated, and a firm, strong, waterproof covering on 
the charge will be produced.—Not proceeded with. 


rtridges with an envelope or 









697. W. Newton, Chancery-lane, London, “ Armour plates for vessels of 
war." —A communication.— Dated 13th March, 1862. 

This invention relates both to armour plates applicd on the outside of wooden 
hulls, and to iron plates attached directly to the frame of the vessel, whether 
such frame be constructed either of timber or iron. The invention consists in 
an improved mode of fitting together and combining the marginal portions of 
the armour plates, whereby the plates will be so locked as to hold each other 
both in a direction lengthwise of the vessel to which they are applied, and also 
in a vertical direction, and thereby assist in holding each other to the sides or 
frames of the vessel, and in st-engthening the vessel. The necessity of using 
plates of very large size will also be obviated. 


















CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
696. Hl. FLercner, Wood-street, Cheapside, London, ** Neckties, scarfs, cravats, 
and collars.”— Dated 13th March, 1862, 
This invention consists in attaching and combining permanently a collar to 
a necktie or cravat or scarf, instead of such articles being distinct and separate 
as at present practised, and the invention applics to washing and other ties, 
avats, or scarfs, so that the collar and tie, cravat, or scarf can be washed 
together as one article, instead of separately, if necessary. By this invention 
the collar requires no band, but i nply sewn to the material which forms the 
alae or scarf, which serves as the band for the collar.—Not provesded 
wih, 
716. J. Smapsa, Stamford-street, London, “ Bustles and crinolines.”—Dated 
15th March, 1862. 
This invention cannot be described without reference to the drawings. 











Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

671. W. Conyers, Leeds, “* Currying leather."—Dated 12th March, 1862. 

This invention relates, chiefly, to rips, calf skins, and shoe hides, and the 
improvements consist in oiling them after the process of shaving, and before the 
Process of scouring, by which the pores of the skin ¢ closed, and the tanning 
matter is prevented from escaping. Also, after the process of scouring and 
being hung up to “*sam” or dry a little, they are stuffed on the grain side 
mstead of the flesh side, whereby the process of whitening, as it is technically 
termed, is avoided. ; 
699, R. Scnompure, Cannon-street, London, and A. Batpamus, Charlotten- 

burg, Berlin, “ Purifying illuminating gas.” —Dated \3th March, 1862. 

This invention has for its object improvements in purifying illuminating gas. 
In order to separate from gas the sulphate of carbon with which it is commonly 
contaminated, and which when the gas is burned produces sulphurous acid, 
which is destruction to furniture and otherwise injurious, the inventors cause 
the gas to come in contact with hydrocarbon or other oil, or a solution of fat 
Soap or resin; these substances have the property of absorbing the sulphide of 
carbon. The purification may be effected either at the gasworks, or by each 
consumer, and they prefer to employ for the purpose a disc of perforated metal 
kept constantly revolving ; the lower part of this disc dips into the oil or other 
liquid, and brings up as it revolves a film of the material, portions of the film 
closing the perforations in the disc. The gas is caused to come in contact with 
the disc, and pass through the perforations therein, so that the liquid may be 
able to act on every portion of the gas. When the purification is effected 
Separately by each consumer, they combine the purifying apparatus with the 
gas meter, and cause the perforated disc to be driven thereby. When the 
liquid becomes saturated with sulphide of carbon, the latter may be separated 








and obtained by a process of distillation, leaving the oil or liquid in 
4 Ss ‘é a sti be 
again used,— Not proceeded with. , . . sates 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 


QuarterLy Meetines— Advancing Prices: Continued Large Demand 
Jor Sheets and Plates: Impreving Demand for Bars and Hoops— 
Active Trape 1x Cur Naus: Rise of Prices—Pia Tron Trave : 
Prices kept up — Nortn Srtarrorpsurre Iron Trave: Quarterly 
Meeting: Favourable Reports: Furnaces in Blast—Coau TRave: 
Good Inquiry—Harvware Traves: Favourable Condition: Willen- 
hall Branches Specified—Frivay Nigut Payments—T' ne Strike 1N 
THE Hontow-Ware Travpe—Tue Borers At THE MILLFIELD Lron- 
works: Unfounded Allegation by the Men: The Funds for the Suf- 
SJerers by the late Accident—Fravps vron CoLuery Proprietors : 
Cautions—Srarroxp AND Urroxeter Brancu Ramway. 





Tue Quarterly Meetings of the ironmasters and manufacturers of 
South Staffordshire and Birmingham were commenced on Wed- 
nesday in Wolverhampton, and were continued yesterday in Bir- 
mingham. Both meetings were well attended, but the larger namber 
of persons assembled, as is customary, yesterday. ‘Then, also, almost 
all the business was transacted. The leading merchant buyers from 
a distance were well represented, and a tolerably fair amount of 
business was done with them at prices which were an advance of 
from half-a-crown to ten shillings upon the rates at which nego- 
ciatious were completed last quarter. Nail-sheets secured a yet 
greater advance. So excellent has been the demand for other 
descriptions of sheets that the make of these has recently been con- 
fined to very few houses, and they have been able to demand a rise 
in some instances to the extent of 12s. 6d. a ton upon prices which 
not long ago prevailed. ‘The price now demanded for nail-sheets is 
£7 10s. In consequence of these advances cut nail makers, who are 
now very busy, were expected to-day to issue circulars announcing 
a second rise of ten shillings a ton, The demand for general 
merchant-iron, and for bars in particular, is still but small, but it 
continues toimprove and the improvement is most visible in hoops 
and small rounds, for which a better demand is being experienced 
for London and Ireland. In bars, however, the improvement has 
been such as to secure at some works an advance in prices. This has 
been aided by the marked rise in Welsh bars, for which the 
makers are now securing a rise upon rates of recent date to the 
extent of ten shillings a ton. For sheets the demand is quite 
oppressive, the north of Europe orders being still pressed upon the 
market, and the ultimate period for their execution lengthened to 
the 25th inst. Every sheet mill in the district is employed to the 
utmost extent of the capacity of the works, and the plate mills are 
only a little less busy. Especially for ‘plates for shipbuilding the 
demand is excellent; and there are reasuns for concluding that it 
will be maintained. From all the customers with whom this district 
does business in ship plates, assurances are received that there will 
be no great falling-off in the present demand throughout the winter. 
The large order referred to by us three weeks ago as being in the 
market for 1-in. boat plates for the American Government has not 
yet been placed; nor, oa account of the sizes of the plates, and the 
good demand for plate, of the ordinary dimensions, is it likely to be 
readily in South Staffordshire. From New York orders con- 
tinue to be received by first-class houses for most descriptions of 
iron, aud in particular for sheets and plates. The continent of 
Southern Europe continues to send orders of as much value 
as could be well expected at this period. These were the 
facts most generally noticed yesterday and on Wednesday, and 
when they were added to the further gratifying circumstance 
that the home trade was reported by the home merchants’ to 
be in a better condition now than it has been at any other period of 
the year, they occasion the five first Quarterly Meetings of the 
Michaelmas series to pass off in a manner which may be fairly set 
down as well. The prospects for the winter are good. So mani- 
fest is the improvement that there is now being carried between 
Wolverhampton and Liverpool in one direction, and Wolver- 
hampton and London in the other, more merchandise by 25 per 
cent. than was being moved five weeks ago. ‘l’o meet the increased 
demand upon them the London and North-Western Railway ex- 
perience nota little difficulty in finding trucks enough to convey 
the varied stuff entrusted to them. 

No great amount of business was done in pigs because of the 
recent tolerably heavy sales ; but the advances were well maintained. 

Owing to the near approach of winter, in anticipation of which 
stocks of coal are being laid in by country merchants, trade in that 
article is now rather briskly carried on; but the chief demand is for 
manufacturing purposes, So improved is that demand that buyers 
find difficulty in supplying their wants at the old rates; still we 
have pot yet heard of any considerable advance having been yet, 
acceded to. 

The North Staffordshire Coal and Ironmasters’ Association have 
held their usual Quarterly Meeting at Stoke-upon-Trent. The 
position and prospects of the trade were discussed at length. It was 
the general opinion that, as compared with other iron districts, North 
Staffordshire had secured its full proportion of orders for pig and 
finished iron during the quarter just closed, and held its position in 
the market well. For plates and angle iron there had been a good 
demand, though general sizes of merchant bars had been less active. 
As regards the present condition of the trade, it was stated as a good 
symptom that the orders for iron ran less upon particular descrip- 
tions, and showed more of a steady and healthy demand for all kinds 
in something like fair proportions. The works are all tolerably well 
employed, and hopes were expressed that during the current quarter 
they might be kept nearly in full work. It was mentioned that one 
firm in the district were about to enlarge their works, and that one 
or two others contemplate the erection each of an additional rolling 
mill in anticipation of an improved trade. The makers of pig iron 
are well sold, and are not anxious for orders. Of thirty-five blast 
furnaces in the district twenty-three are in blast at the present time. 
The get of ironstone has been very much reduced, notwithstanding 
which there is not a very good demand, and prices continue de- 
pressed. ‘The coal trade has been very dull during the summer, and 
up to the present time many collieries cannot work full time for 
want of a sufficient demand. 

The general tenor of the reports received relative to the general 
trades of the district is of a favourable character. In this district 
little change has been perceptible since our last; but there is evi- 
dently a briskness in trade, which contrasts favourably with the 
past dulness, and which promises further to be developed as soon 
as the end of the harvest operations shall enable the markets to be 
more fully attended by the farmers. In Wolverhampton trade is 
in a tolerably active condition, improvement being perceptible in 
the japan and tin-plate branches, the orders received on account of 
the latter being, many of them, for exportation. Different from 
the cut nail makers, whose prosperity is mentioned above, the 
makers of wrought nails are doing but very little trade, the im- 
provement of three weeks ago being no longer, as a rule, percepti- 
ble. At Darlaston and Wednesbury the operatives are generally in 
full employment; the hollow-ware moulders at West Bromwich, 
too, are busily employed, and other of the best staple trades of the 
district are in a prosperous condition. Trade in Birmingham is 
tolerably active, an average amount of business being done in all 
but a few of the fancy trades. Orders from America have a favour- 
able influence upon the gun trade. The chandelier makers are 
bestirring themselves; the transforming branch is improving. The 
tube makers are well oft for work, and the rolling mills are on at 
full time. More firmness is shown in the metal market, and the 
demand for copper would indicate a speedy advance in price, the 
smelters having refused to sell in large quantities at the current 
rates. Tin fully maintains its recent advance. 

An improvement has taken place in the general trades carried on 
at Willenhall. The demand for rim and dead locks in particular 
exhibits greater activity. This is partly attributable to the better 
demand to which we have before adverted for Australia and New 
Zealand, consequent upon the reduction of the somewhat heavy 
stocks which have lately prevailed in those two markets. The Con- 























tinental trade of this town is somewhat languid; and the same ma: 
be said of the demand from India, the Cape, &c. The home trade 
slightly better, but the distress in the cotton districts is a serious 
check to building operations, and precludes the hope of anything 
like a brisk demand for locks for home use for some time to come. 
The makers of brass padlocks are tolerably wel! employed, but the 
demand for iron padlocks is limited. A moderate briskness charac- 
terises the bolt trade, but prices still continue low. The “ Dutch 
lock” makers for South America are tolerably well off for orders, 
having in some instances sufficient orders on hand for two or three 
months. The key stampers are likewise all very busy. Perhaps 
the greatest sufferers just now are those engaged in the curry-comb 
trade, which continues in a very depressed state, and will probably 
exhibit no improvement until the Southern ports are open for the 
admission of English goods. The chest, till, and caphenl lock 
trades carried on at New Invention and Short Heath are in a better 
condition, but suffer considerably in consequence of the American 
war. Many of the merchants in Birmingham and Wolverhampton 
have availed themselves of the leisure afforded by the late depres- 
sion to distribute samples of all articles exported by them, and con- 
sequently patterns of Willenhall locks among other things have been 
extensively applied for, and have found their way to almost every 
market in the world. 

The hollow-ware strike is still continued, after having been carried 
on for nearly six months. A meeting of the operatives was held in 
Wolverhampton on Monday last, when the attendance was some- 
what less than ordinarily. Speeches were made, in which, as usual, 
confidence was expressed in the eventual and speedy success of the 
movement. The conclusions were considered correct from the efforts 
now being put forth by the obnoxious masters in order to obtain 
men. Instances were related in which the masters, unable to secure 
the services of young and able men, were employing old and worn- 
out operatives. It was also stated that one of the masters had con- 
ceded to the general demand by abolishing the discounts, but had 
reduced the wages in proportion, which, of course, was leaving the 
main question practically in the same position. From the pecuniary 
appeals made, however, it would seem that the finances of the com- 
mittee were not in so favourable a condition as could be wished. In 
consequence of rather unusual expenses, a small debt having been 
contracted in order to liquidate it, a rise was contemplated in the 
weekly levy. It was thought best, however, to defer this for a week 
or two, during which strenuous exertions will be made to secure the 
unpunctually paid subscriptions of the men in work, and thus 
obviate, if possible, any rise. Meanwhile the levy is two shillings 
weekly for every man in work, and one shilling for each apprentice, 

A meeting was to have been heldin the Birmingham Town Hall 
last night, under the presidency of the Mayor, for the purpose of re- 
ceiving a report from a committee appointed to make inquiries re- 
lative to the willingness of the masters in that town to pay their 
men’s wages on Friday, instead of Saturday evening. Dr. Miller 
and other gentlemen were expected to address the assembly. 

The question of the safety of the boilers at the Millfields Iron- 
works has again been brought before the public, and has recently 
come before the magistrates at the Bilston Petty Sessions. On 
Friday last seven under-hand puddlers employed at the works were 
charged with neglect of work ou the previous Wednesday. On the 
latter day they gave no excuse for their conduct, but merely stated 
that if one would proceed the rest would follow his example. When 
the case came on, however, it was alleged by their solicitor that the 
boilers at the works were in an unsafe working condition. This was 
denied by the manager, who stated that since the late accident the 
boilers had been worked on a safer plan than before. He, however, 
admitted that on occasions the men had suddenly left their work in 
fear of an explosion; but said that, on examination, their apprehen- 
sions had been found to be groundless. He further admitted that 
two boilers were destitute of whistles, but were connected with a 
third boiler possessing that appliance, which, if the connection were 
not destroyed, would suffice for the three. A man present volun- 
teered a statement to the effect that the operatives had been seen 
rushing from the works in great consternation at the threatening 
symptoms exhibited by one of the boilers. A  puddler also 
stated that recently one of the boilers had been repaired, 
but when the engine had been set on to work the steam blew out at 
the joints of the boiler, which had not been properly secured, and 
which, when the blow-cock was turned on, was found to be quite 
void of water. ‘The magistrates, giving consideration to the defence, 
adjourned the case until ‘I'uesday last, when the evidence of Messrs, 
Claridge and Gettings, two practical engineers of many years 
experience, was taken relative to the state of the boilers, Their 
statement proved that the boilers were in a perfectly safe working 
condition, and that, though capable of sustaining a pressure of 
200 1b. to the square inch, were ordinarily worked at a pressure of 
201b. only. One of the boilers had been provided with a new 
bottom, and the whole of them were fitted, some with one, and others 
with two safety valves. It was admitted that the number of 
whistles were deficient, but that was considered to be unimportant, 
inasmuch as from their easy derangement, and the negligent confi- 
dence reposed in them by the engineer, additional danger was some- 
timesincurred by their possession. The assertion respecting the alleged 
leakage of one of the boilers was quite untrue, as, when the man-lid 
of that boiler had been opened, the water was found to be within a few 
inches of the top. The witnesses thought that every precaution 
had been taken in order to provide for the safety of the men. Mr. 
lose, the occupier of the works, asserted that after the late explo- 
sion he had the works re-arranged. Taking the advice of compe- 
tent men, he had used no whistles but those used for the purpose of 
ascertaining the height of the water in the boilers, a water gauge 
cock, a blow cock, and water buoy The latter was used as being 
less liable to derangement than a whistle. Ie had not used a glass 
tubular gauge, because, though undoubtedly superior to any other, 
it was objectionable on account of its liability to break, In conse- 
quence of the decided and uncontradicted testimony of the witnesses, 
the men were ordered to return to their work, though, in considera- 
tion of all the circumstances of the case, no fine was inflicted. The 
advisability of providing a glass tube gauge was suggested to Mr. 
Rose, who promised to comply with the suggestion, remarking, 
however, that be was unaware that any ironwork in the district 
possessed such an appliance. 

On the same day as that on which these proceedings were com- 
menced, namely, on Friday last, the committee appointed at the time 
of the late fearful explosion at those works to collect subscriptions 
for the surviving sufferers and the relatives of the deceased, met at 
the Ettingshall schocl-rooms, when the balance sheets showed that 
the subscriptions amounted to £2,363 7s. 8d.; that £584 17s. 10d. had 
been disbursed ; and that, after the payment of advertising and other 
expenses, there would remain a balance of £1,778 9s. for the 
relief of the widows and orphans made by the accident. It was 
stated at this meeting that a proposition to found an orphan asylum 
for miners’ children had met with decided disapprobation on the 
part of the suffering women. Some of the principal members of 
the committee being absent, the meeting was adjourned until the 
14th instant. 

Mine agents in South Staffordshire would do well to take a note of 
the following :—For some time past a man, representing himself to 
be a brother of Mr. J. I’. Baker, the Mines Inspector for this dis- 
trict, has, in this character, been obtaining money, and otherwise 
imposing upon the charter masters of Dudley and West Bromwich 
district. He has been inspecting the winding apparatus, and stating 
that he was raising a fund on Mr. Baker's behalf for the benefit of 
the distressed operatives in Lancashire. He has thus been enabled 
to obtain various sums of money, and, of course, his would-be rela- 
tionship to the inspector has been repudiated. 

The following circumstance should be made a note of by those of 
our readers who possess collieries, or whose mining property may be 
subjected to a similar fraud. The case referred to came on for hear- 
ing at the Willenhall Petty Sessions on Monday last :—On that day 
a “doggy” collier, named Davis, was charged with obtaining 
money by false pretences. A short time since a collier, named 
Thomson, was summoned by the butty of the pit in which he was 
said to work for neglect of work. Alter the summons had beea 
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fssued, the efforts to serve it proved fruitless, inasmuch as no 
such person could be found. From inquiries then made it appeared 
that the “ doggy ” of the pit, whose business it is to draw money 
from his superior, the “ butty,” for the payment of the men over 
whom he is placed, had been drawing weekly wages for a fictitious 
collier ; in fact, that wages had been drawn for a man who had no 
existence, and hence the present charge. Owing to the absence 
of several witnesses, the case was of necessity adjourned for a 
week. 

It is expected that the Stafford and Uttoxeter Branch Railway 
will shortly be commenced. Notices have already been served 
upon the owners and occupiers of the land through which it 
will pass. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroot: Mersey Docks and Harbour Board—Nontnern MATTERS. 
New Means of Communication with the East: Great Cast Iron 
Beam: Government Contract: Mining Fatality—-Stare ov Trape: 
Manchester * Sheffield—Scorrisn Tors: Clyde Shipbuilding: The 
Scotch Pig Iron Trade—Tue Corton Crisis: Glimpses of Hope. 


Commencrxa with Liverpool, we may note a few details with 
regard to the Mersey Docks and Harbour Board. It appeared, from 
the proceedings of the docks and quays committee, that the engi- 
neer had submitted a report and estimate of the cost, amounting to 
£6,225, of applying hydraulic power to the 80-ft. and 45-ft. gates at 
the Huskisson Docks, and extending the power, if it should be 
thought desirable, to the Sandon Dock gates, and the same had been 
referred to the engineer for a report as to the additional cost of 
applying the same to each of the Wellington half-tide gates, and 
also as to the practicability of working at high water the whole of 
the gates round the Sandon Basin with the same engine and accu- 
mulator.—A letter from Mr. A. M. Ilurst, stating that he was 
anxious to lay down and work a telegraph cable across the Mersey, 
between Liverpool and Birkenhead, aud that he had one ready 
made, and would lay it down immediately upon receiving authority 
to do so, was referred to the marine committee.—A letter was also 
referred to the works committee from Mr. A. E. Ward, of Liverpool, 
suggesting the propriety of forming Birkenhead Float into a 
heaving-down dock for the repair of ships, for which it was ad- 
mirably adapted, having ample space for all the necessary machi- 
nery. The letter set forth that the use of the Liverpool dry docks 
for the purpose of caulking ships had been found insufficient, inas- 
much as the keels of vessels put into those docks were frequently 
bowed from one to several inches from the straight line, which 
would be obviated by adopting the heaving-down system. 

As regards northern matters, we have to note the development of 
an important effort to shorten communication between Nugland and 
the East made by the “Societa Italiana di Navigazione Adriatica 
Orientalle.” Messrs. Palmer Brothers, of Jarrow, have constructed 
already two steamers, the Brindisi aud the Cairo, for the “ Societa,” 
the vessels being afloat and ready for service. They are to run, 
in the first instance, between Ancona, on the east coast of the 
Adriatic, and Alexandria; but when the railway is extended from 
Ancona to Brindisi (the famous Brundusium of the Romans), a city 
of Naples, this will be the Italian station of the line. The Cairo, 
one of the steamers completed by Messrs. Valmer, is 251ft. in 
length, 27ft. 9in. in breadth, and 19ft. 9in. in depth. Her engines 
are of 270-horse power, and her gross burthen is 898 tons. We have 
said that Messrs. Palmer have constructed the steamers for the 
“Societa,” but, in fact, they and two other gentlemen are the 
« Societa” themselves. ‘The full success of the route is dependent 
on the completion of the great Mont Cenis tunnel works on the 
Victor Emmanuel Railway, which are not likely to be concluded 
before 1868 at the earliest. In the meantime, Mr. C. M. Palmer 
stated at a dinner given on board the Cairo, arrangements were 
being made to carry travellers over the mountains, with their lug- 
gage, in conveyances built expressly for the purpose, so as to cross 
in seven or eight hours. Arriving at Susa, passengers would pro- 
ceed thence, through Turin, Parma, and Modena, to Bologua and 
Ancona, the only break in the way being at the mountains. After 
reaching Ancona, passengers would take the steamers, and in four 
days and a-half would make Alexandria, calling at Corfu by the 
way. In the course, however, of a short time—in about eighteen 
months—the railway, pow being formed, would be extended down to 
Brindisi, and from Brindisi the steamers would run direct to 
Alexandria, occupying only two days and a-half on the passage. 
The saving in time by this line of communication would be, in 
running from Ancona, thirty-six hours as compared with the route 
by Marseilles; and from Brindisi, sixty hours; so that by our 
express Indian mails, coming and going, passengers could leave 
India sixty hours later, and catch the Peninsular and Oriental while 
at Alexandria, and arrive in India sixty hours sooner than they 
could by way of Marseilles. THe need not point out the advantages 
of so great a saving in communication with the East. The establish- 
ment of this line would make Brindisi and Alexandria the Calais 
and Dover of the route between Europe and India. The Italian 
Government had acted with great liberality in the matter. They 
had largely subsidised the line, and given him and his partners in 
the undertaking every encouragement. They were improving the 
harbour of Ancona, especially for these steamers ; and also deepen- 
ing the old Roman port of Brundusium, and extending the walls and 
yiers. Every facility which could be desired the Government 
reely granted for the running of the steamers; and as soon as one 
of them could be started the British Government would dispatch an 
express Indian mail to test the new line. 

We have still a few other topics to notice from the north. 
Messrs. KR. Morrison and Co., of the Ousebarn Engime Works, have 
completed a large cast iron beam for the owners of West Sleekburn 
New Winning, which will be attached there to the other portions of 
a pumping engine already erected by the same firm. The huge 
casting is 39ft. long and 7ft. Gin. in breadth, and weighs about 
30 tons. 
went and Consett lron Company the execution of another large 
contract for plates, angles, and bars. A coroner’s jury investigated 
on Saturday the circumstances under which five men met. their 
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The Lords of the Admiralty have entrusted to the Der- | 


death, in a late tragic occurrence, at Monkwearmouth Colliery. The | 


point at issue was the efliciency of the chains by which a cradle, 
rom which the five men were ejected, was suspended, aud the 
occurrence was shown to have been of an accidental cha ‘acter, no 
blame being imputable toany one. The accident was fully explained 
by Mr. J. Smith, jun., viewer at the colliery, who stated that the 


shaft was being repaired, and that a scaffolding erected had given 


way. The weight of debris upon the scaffold when it failed was 
estimated at 224 tons, it having been calculated that it would 
bear with safety a weight of 514 tons. Mr. Smith added:— 
“ As soon as the scaffold gave way the stone and ashes above would 
act like the plunger in a pump, a vacuum or exhaustion of air would 
be caused between the top of the ashes and the cradle, which ex- 
haustion would increase with the velocity of the fall, and would be 
increased till the stones landed upon the bottom. The pressure of 
air before the accident would be 17 1b. to the square inch on the 
cradle and beneath the cradle. It would thus be equal on both sides 
of the cradle, 


The rush of air would come from the top, and, as- | 


suming 10 Ib. upon the square inch as the pressure produced by the | 
falling rubbish, this givesa weight of 85 tons suddenly thrown upon | 


the cradle, and chains made to bear 51 tons only would naturally 
break. I account for only two breaking by the fact that the heaviest 
weight would be on one side of the cradle. When the chains broke 
the men would slide off. The chains were borrowed from Hebburn 
Colliery, as we wanted them in a hurry.” This evidence was con- 
curred in by the other practical witnesses examined. 

Captain Palin, reporting upon the state of employment at Man- 
chester, returns the position of the machinists and foundries as 


follows :— Machinists on full time with all hands, 9; on full time 
with a portion of their hands, 27; on short time, 9; stopped alto- 
gether, 2. Foundries—On full time with all hands, 4; on full 


time with a portion of their hands, 17; on short time, 3. 
Employment generally has been about maintained in Man- 
chester of late; it is a sad fact.’ however, that rather more 
than one-fourth the total number of operatives usually at work 
are now wholly destitute of the means of subsistence. There has 
been more doing of late in the heavy branches of Sheffield trade. 
There is a decided increase in the demand for iron, and an advance 
on present prices is expected in consequence. The steel trade may be 
reported as slightly better, good orders being on hand for steel 
required for war materials from other quarters, as well as from 
America. The file trade is only moderately brisk ; the demand for 
steel and files from France is tolerably satisfactory ; and there are 
good orders in the town from Germany for edge tools. From Spain 
the orders for general goods are of the usual character, and as regards 
Russia there is some improvement in the demand for saws and 
other articles, 

Advices from Glasgow state that Messrs. W. Denny and Brothers, 
of Dumbarton, have contracted with a Glasgow firm to build a screw 
steamer of 750 tons burthen, and 2U0-horse power. The screw 
steamer launched by Messrs. Denny last month for the Calcutta and 
Burmah Steam Navigation Company has been fully fitted and 
engined, and is now ready for sea. Messrs. Woodrow and Sons 


remark as follows, as to the course of the Scotch pig iron trade | 


during the past month :—“ While it is undeniable that a better 
feeling has pervaded the iron trade in general, and that orders have 
been more freely issued, it is of some consequence to note that, 
whereas Scotch pigs have advanced several shillings per ton, Cleve- 
land pigs have not advanced at all; and that, although we have 
enough and to spare of our own, yet so great is the disparity of price 
in the two markets, that contracts have been entered into here 
for supplies from that quarter, from which we infer that, had the 
prospects of the trade been such as warranted the late rise in our 
market, it would have been fully participated in by all the others. 
Moreover, the question still remains of how far the improvement 
above noticed is owing to speculation having induced larger opera- 
tions than would have been entered into had the trade been left to 
pursue its legitimate course? Be that as if may, we feel satisfied 
that the view we have taken of the late movement will ere long be 
found more correct than at present appears. On the first of the 
month our market opened strong 1, giving way, however, 
to 50s. 6d. the same day, and to . the following day. From that 
time till the 22nd the tendency was upwards, the transactions 
numerous and extensive, and the expectation of still higher rates 
very prevalent. But at 57s. 6d. holders began to realise, 
and now that confidence is shaken buyers are less anxious, 
while sellers are more pressing. We consequently close dull, 
with warrants offering at s. 6d. buyers, 56s. 3d. cash. ‘The 
minimum for the month was 55s., the maximum 457s. 6d., and the 
average 56s. 3d. against 51s. in September, 1861. The stock of iron 
now in store is 247,000 tons, the largest quantity ever held there. 
The stocks in the hands of the makers have undergone some change. 
There are those who have less, and others who have more than at 
Ist January. At this moment there are 118 furnaces in blast, to 
which five now preparing will shortly be added. The produce of 
the 118 is more than suflicient for present requirement, so that our 
stock suffers only by augmentation.” As 2 matter of some general 
interest we may note that the external shipnents of Scotch pig iron 
have been pretty well sustained this year, having reached a total, to 
September 30, of 442,000 tons, as compared with 447,000 tons in the 
corresponding nine months of 1861. 

There can be little doubt that the worst phase of the cotton crisis 
has now been witnessed. The estimated stock of raw material on 
hand at Liverpool—which is generally reputed to be from 50,000 
to 100,000 tons below the real mark—stood at 213,010 tons on the 27th 
of June, and after falling to 58,150 tons on the 5th of September, had re- 
covered to 212,590 bales on the 3rd inst., so that fourteen anxious weeks 
left us exactly where they found us. It is true that the consumption 
has been reduced to such a minimam that very severe personal suffering 
to the operative population is the result ; nevertheless it is something 
that consumption has been at last brought toa level with the supply, 
The advices from Egypt are most cheering as to the future crop 
which may be expected ; India is responding more liberally to the 
claims upon her; and the whole world has been awakened to the 
grave exigencies of themoment. Next year's supply of raw cotton is 
estimated at 1,600,000 bales, even if the American war prevails 
throughout 1863. But we should not be surprised if a tetal of 
2,000,000 bales were attained, and if prices could but be brought down 
to a more reasonable level everything would soon go well. But the 
very dearness of the raw article is an immense stimulus to produc- 
tion. Thus Egypt expects to receive for per cotton crop this year 
the unprecedented sum of £8,000,000. : 

















Tue New Frenen Transatiantic Service.—(From our Corre- 
spondent.)—The Compagine Générale Transatlantique, for which 
subscriptions of English capital have been solicited, reports favour- 
ably—as indeed was to be anticipated—as to the success of its ope- 
rations thus far. Thus the Louisiane, which ouly took out on its 
first voyage from 40 to 45 passengers, and brought back 85, carried, 
on making its departure from France for the second time, 251 pas- 
sengers, besides a full cargo of merchaniise. The Floride also 
carried out, going and returning, 251 passengers, and the Tampico 
took out 216. The New York service of the company will commence 
in 1863 in the midst of a complete disorganisation of the American 
lines of steamers, 
the company as a favourable circumstance, but it strikes one that the 
argument is susceptible also of a very contrary application. To 
say that the present state of Ame affairs is in any respect 
favourable reminds one of Uncle Tiff's wheel which “broke in a 
mighty convenient place dis time.” 








iil 


Iron AND Steri.—We call particular attention to the extremely 
valuable results of Mr. David Kirkaldy, relating to the physical 
qualities of iron and steel in our present number. We would’ have 
every engineer commit them to memory. ‘The progress of engineer- 
ing may be pretty well judged by the use made of the ma- 
terials provided by nature. ‘The first bridges were built of 
huge sticks of hewed timber; a century later, and heavy 
bars of wrought iron, and arches with cast iron voussiors; a dozen 
years more, and we come to iron wire, thin rolled plates and steel. 
In the first instance the material was used in a nearly natural form; 
in the last the amount of workmanship is the maximum, and the 
amount of material a minimum. Compare a four-wheeled buggy of 
the present day with an old-fashioned chariot as heavy as an ox cart, 
or the Niagara Suspension Bridge with many of those huge masses 
of timberwork which after a few years broke down by their own 
weight; compare the Monitor of the present with the Royal George 
of old time; or the Rodman gun with the battering ram. We must, 
however, remember that just as we employ the modern materials, we 
must also employ brains. A blacksmith caunot make an iron bridge, 
unless he is also an engineer. Meddling with steel and iron is 
dangerous, even when builders are scientific and experienced men. 
We have yet very much to learn regarding the intimate structure of 
these new materials. ‘The change which comes over good fibrous 
iron soas to makeit as brittleas glass, is yet one of the uncomprehended 
things ; and to explain it and to render it harmless is a work well 
worth the study of a lifetime. Just as we go from the coarser to the 
finer and more hidden elements of the question, do we find ourselves 
opening vast fields of physical research in which we may labour 
for ever. The laws of mechanics which in the gross look quite 
simple and plain, when we commence to investigate them are found 
to split up, to ramify, and to interlace with other laws between 
which there is a most intimate correlation; so that to understand 
any one thing fully, we must understand all creation fully. 
only by descending into the minutest particulars of science that we 
can improve the arts. It is only by understanding causes that 
effects are to be controlled. It is only by a knowledge of chemistry 
and physics that we can build good bridges and good locomotives— 
bridges that shall not tumble down, and engines that shall not blow 
up.—American Railway Times. 
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PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin, 
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RAILs continue firm, with an upward tendency. 

fc 1c Pie IRoN.—The market has been quieter during the past week, and 
scarcely any fluctuation has taken place in price, which closed in Glasgow 
at 56s. cash, and 57s. three months opeu, for Warrants f.o.b, there. 

SPELTER may be purchased fully 6s. lower than last week. 

Correx in moderate demand 

LEAD firm at quotations. 

Tix.—English in good r quest ; Foreign continues quiet, Bauca about 
£117, and Straits £116 to £116 10s, 
Tin Parts are firm, and in good demand. 
Oct. 9th, 1862. MoateE anv Co., 65, Old Broad-street, E.C. 
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Chairs «cs co co of o 312 
Glasgow, Sth October, 1962. 
The pig iron market has been steady, with a drooping tendency. 56s. 3d. 
to 55s. 74d. have limited the fluctuations, 
To- day 55s, : d. cash is the nominal quotation ; little doing. 
Exports last week were 8,871 tons against 11,683 tons in the correspond- 
ing week of last year. 
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Warranty or A Sewing Macutye.—At the Salford Court of 
Record, on Wednesday, the case of James Blackburn v. Richard 
Carter came on for trial before the new judge, Mr. Joseph Kay. The 
case excited some interest amongst manufacturers and workers of 
sewing machines, and occupied upwards of twelve hours in the 
hearing. The plaintiff was a butter merchant, of Rochdale, and the 
defendant a sewing machine manufacturer, of the same place. The 
action was to recover £12 10s., for breach of warranty. The plain- 
tiff's evidence, which was supported by three other witnesses, was 
that he had boughta “ No, 2 Thomas's ” machine from the defendant, 
in November last, for £12 10s. the defendant taking a “ Lancashire” 
machine in exchange, for £6, as part payment. He explained to 
defendant that he wanted the machine to do the finer description 
of ladies’ dress-making, such as sewing muslins, lawns, silks, 
and satins. The defendant replied that his machine was just the one 
for the work ; it was equal to Wheeler and Wilson’s, or even to the 
**Great Thomas and, in fact, he would warrant it to sew pro- 
perly anything “from muslin to leather,” and he would engage to 
keep it in good working order for twelve months; it should be a 
good and perfect machine. Accordingly the machine was purchased, 
but it was found that it would neither sew fine work nor any other 
work properly. The defendant made some alterations in it without 
improving it, and, in March, he declined to have any more to do 
with it: hence the action. Two machine makers were called, who 
stated that they examined the machine, and that it was not fit to do 
any kind of work properly, and could not be made to do fine work 
atall. In fact the No. 2 machine was not suited for fine work.— 
The defendant alleged that the only warrants he gave was that the 
machine would be fit for general dressmaking and domestic purposes, 
and that the machine supplied was fit for such purposes before 
it had been tampered with by the plaintiff. It was a good and 
perfect machine. In cross-examination, however, he admitted that 
he had made alterations in the machine, such as altering the tension, 
&e. Several scientific witnesses were called in support of the 
defendant's case, and stated that the machine could be made to do 
its work well with an outlay of about 8s. They considered that the 
defendant's requiring it to be remedied arose from the machine being 
tampered with by non-competent workmen. ‘hey all said that the 
No. 2 was sold more frequently than any other machine for general 
domestic purposes. Mr. Pope, for the plaintiff, contended that the 
contract to supply a machine suited to do fine work was fully made 
out, and if that was so it was evident, even from the defendant's 
case, that the contract had not been fulfilled. The fact of his 
having made alterations in the machine was sufficient to show that 
| he did not consider ita perfect one. After a careful summing up b 
| the judge, the jury returned a verdict for the plaintiff for the fu 
| amount claimed. “In the course of the case, it was elicited that the 
so-called “ No. 2 Thomas's” machine, was not really Thomas's at all, 
but a close imitation of his patent. 
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ABSTRACT OF AN INVESTIGATION ON THE EXACT FORM AND 
MOTION OF WAVES AT AND NEAR THE SURFACE OF DEEP 
WATER. 

By Witu1am Joun Macgvorn Ranxryg, C.E., LL.D., F.R.S.8.L. 

and E, &c. 

Tue following isa summary of the nature and results of a mathe- 
matical investigation, the details of which have been communicated 
to the Royal Society :— 

The investigations of the Astronomer Royal and of Mr. Stokes on 
the question of straight-crested parallel waves in a liquid are based 
on the supposition that the displacements of the particles are small 
compared with the length of a wave. Hence it has been very gene- 
rally inferred that the results of those investigations, when applied 
to waves in which the displacements are considerable, as compared 
with the length of wave, are only approximate. 

In the present paper the author proves that one of those results, 
viz., that in very deep water the particles move with an uniform 
angular velocity in vertical circles, whose radii diminish in geome- 
trical progression with increased depth, and, consequently, that sur- 
faces of equal pressure, including the upper surface, are trochoidal, 
is exact for all possible displacements, how great soever. 

The trochoidal form of waves was first explicitly described by Mr. 
Scott Russell, but no demonstration of its exactly fulfilling the cine- 
matical and dynamical conditions of the question has yet been pub- 
lished, so far as the author knows. 

In “A Manual of Applied Mechanics” (first published in 1858), 
the author stated that the theory of rolling waves might be deduced 
from that of the positions assumed by the surface of a mass of water 
revolving in a vertical plane about a horizontal axis; bat as the 


theory of such waves was foreign to the subject of the book, he | 


deferred until now the publication of the investigation on which 
that statement was founded. 

Having communicated some of the leading principles of that in- 
vestigation to Mr. William Froude in April, 1862, the author was 


informed by that gentleman that he had arrived independently at | 
similar results by a similar process, although he had not published | 


them. The introduction of Proposition II. between Propositions 1. 
and III. is due to a suggestion by Mr. Froude. 

The following is a summary of the leading results demonstrated 
in the paper :— 

Proposition I.—In a mass of gravitating liquid, whose particles 
revolve uniformly in vertical circles, a wavy surface of trochoidal 
profile fulfils the conditions of uniformity of pressure, such tro- 
choidal profile being generated by rolling on the under side of a 
horizontal straight line, a circle whose radius is equal to the height 
of a conical pendulum that revolves in the same period with the 
particle of liquid. 

Proposition I1.—Let another surface of uniform pressure be con- 
ceived to exist indefinitely near to the first surface; then if the first 
surface is a surface of continuity (that is, a surface always traversing 
identical particles), so also is the second surface. 

Ca surfaces contain between them a continuous layer of 
liquid. 

Venesane—The surfaces of uniform pressure are identical with 
surfaces of continuity throughout the whole mass of liquid. 

Proposition III.—The profile of the lower surface of the layer 
referred to in Proposition II. isa trochoid generated by a rolling 
circle of the same radius with that which generates the upper sur- 
face; and the tracing arm of the second trochoid is shorter than that 
of the first trochoid by a quantity bearing the same proportion to 
the dept. of the centre of the second rolling circle below the centre 
of the first rolling circle, which the tracing arm of the first rolling 
circle bears to the radius of that circle. 

Coro.iaries.—The profiles of the surfaces of uniform pressure 
and of continuity form an indefinite series of trochoids, described by 
equal rolling circles, rolliug with equal speed below an indefinite 
series of horizontal straight lines. 

The tracing arms of those circles (each of which arms is the radius 
of the circular orbits of the particles contained in the trochoidal sur- 
face which it traces) diminish in geometrical progression with an 
uniform increase of the vertical depth at which the centre of the 
rolling circle is situated. 

The preceding propositions agree with the existing theory, except 
that they are more comprehensive, being applicable to large as well 
as to small displacements. 

The following proposition is new:— 

Proposition 1V.—-The centres of the orbits of the particles in a 
given surface of equal pressure stand at a higher level than the same 
particles do when the liquid is still, by a height which is a third pro- 
portional to the diameter of the roliing circle and the length of the 
tracing arm (or radius of the orbits of the particles), and which is 
equal to the height due to the velocity of revolution of the particles. 

CoroLanies.— The mechanical energy of a wave is half actual and 
half potential—half being due to motion and half to elevation. 

The crests of the waves rise higher above the level of still water 
than their hollows fall below it; and the difference between the ele- 
vation of the crest ard the depression of the hollow is double of the 
quantity mentioned in Proposition IV. 

The hydrostatic pressure at each individual particle during the 
wave motion is the same as if the liquid were still. 

FRICTION BETWEEN A WAVE AND A WAVE-SHAPED SOLID. 

In an appendix to the paper is given the investigation of the 
problem, to find approximately the amount of the pressure required 
to overcome the friction between a trochoidal wave surface and a 
wave-shaped solid in contact with it. The application vf the result 
of this investigation to the resistance of ships was explained in a 
paper read to the British Association in 1861, and published in 
various engineering journals in October of that year. ‘The follow- 
ing is the most convenient of the formula arrived at:—Let w be the 
heaviness of the liquid; /; the co-efficient of friction; g, gravity; v, 
the velocity of advance of the solid; L, its length, being that of a 
wave; z, the breadth of the surface of contact of the solid and liquid ; 
A, the greatest angle of obliquity of that surface to the direction of 
— of the solid; P, the force required to overcome the friction ; 

en 
tg ="T, b2a + 4 sin? B + sin‘ £). 

In ordinary cases, the value of J for water sliding over painted iron 
1s .0036. The quantity Lz (1 + 4 sin? 6 + sin‘ 6) is what has been 
called the “ augmented surface.” In practice sin* 8 may in general 
be neglected, as being so small as to be unimportant. 
ON THE MANUFACTURE OF HYDROCARBON OILS, PARAFFIN, 
&c., FROM PEAT. 
By Mr. Paci. 

Tue author detailed’the results which had been obtained at some 
works lately established under his direction in the island of Lews, 
one of the Hebrides. 

The peat occurring in this island, like most of the peat in the 
Highlands of Scotland, is a remarkably rich bituminous variety of 
mountain peat, of a dark brown or black colour, heavier than water, 
and weighing sometimes as much as 781b. to the cubic foot. It 
en with a brilliant white flame of great length, and considerable 

eating povver, indicating the presence of a large amount of bitu- 
minous substance. 

The tar obtained from this peat by distillation was quite solid at 
the ordinary temperature ; it had a density of 0-960, a dark brown 
colour, a penetrating of creosote, and melted on the fingers like butter. 
mB oe of ~ be ~~ that it yielded hydrocarbon oils 

araffin of goo ity. Two sampl i 
centage aa q y. ples gave the following per 
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Corresponding to 111 and 107 gallons of refined oils and paraffin 
from the ton of tar. About one-half of the oil was of a pale yellow 
colour, with but a slight smell, not unpleasant ; it burnt well in the 
lamps commonly used for hydrocarbon oils, with a brilliant white 
flame. It did not carbonise the wick while burning, or resinify by 
exposure to the air. Its boiling point being about 300 deg. Fah., 
there was no danger of explosive vapour being given off from it at 
any temperature it would be likely to be heated to in a lamp; and as 
compared with some other oils of good quality it gave, measure for 
measure, a greater quantity of light. 

The paraffin obtained from the tar amounted to about one-tenth 
the weight of refined oils, and the remainder consisted of an oil of 
greater density and higher boiling point, also of a pale yellow colour, 
and having scarcely any smell. It burnt with an intense white 
luminous flame, and when mixed with fat oils formed an excellent 
lubricator. 

With regard to the possibility of carrying on the manufacture of 
these oils everything depended upon the cost at which the tar could 
be obtained. ‘To determine this it was requisite to ascertain the 
cost of the peat, the amount of tar it yielded, and the cost of produc- 
tion. For the purpose of obtaining some preliminary information 
on these points recourse was had to the report made on this subject, 
in 1851, to the Chief Commissioner of Woods, by Sir Robert Kane, 
embodying the result of an investigation by himself and Mr. Sul- 
livan, of the destructive distillation of peat, which was then proposed 
to be undertaken on a large scale in Lreland. 

The analytical results given in that report indicate a much larger 
per centage of oils and paraffin to be obtainable from the tar of Irish 
peat than had been obtained from the tar of Lews peat; the results 
obtained by Mr. Sullivan varying from. 38-2 to 70°2 per cent. by 
weight of the tar, with an average yield of 52-2 per cent., as shown 
in the following table:— 
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On the other hand, it will be seen that the amount of tar repre- 
sented as obtainable from the Irish peat is very small, whether the 
peat was distilled in close retorts or in open kilns. It varies from 
about 1°5 to 3-5 per cent., the average yield of the different samples 
tried being only 2°5 per cent., while the Lews peat gives a very 
much larger per centage of tar even when worked in kilns. It 
must be borne in mind, however, that all the varieties of Irish peat 
above referred to are “ bog peat,” the only results quoted by Sir 
Robert Kane for mountain peat being those obtained in 1850 by 
Dr. Hodges, of Belfast, from an experiment conducted by him in 
Antrim with about fifty tons of peat. 

Taking the average of these results, the Irish bog peat would yield 
about 357 gallons of refined oils from the 100tons. Now if the oils 
and paraffinare alone taken into account as the commercially valuable 
products from the distillation of peat, and assuming the cost of peat 
to be 2s. per ton, as set down in Sir Robert Kane’s report, the tar at 
the above rate of production would cost for raw material alone about 
£4 per ton, and the cost of peat, equivalent to one gallon of refined 
oils, would be 7d. Adding to this the cost of making the tar and 
refining the oil, as amounting jointly to 1s. per gallon, the total cost 
of the refined oil would be 1s. 7d. per gallon. It is not very pro- 
bable that, at this rate of cost, the manufacture of these products{from 
peat would be very remunerative; but in Sir Robert Kane's report, 
which has especial reference to Mr. Rees Reece’s project for working 
peat other products besides the oils and paraffin are taken into account 
as adding to the profits that might be expected from thisundertaking. 
These products are sulphate of ammonia, acetate of lime, and wood 
naphtha, and so much were they regarded as asource of profit to be 
anticipated from the working of peat, that, in the prospectus of the 
Irish Peat Company, they were set down as furnishing more than 
one-half of the expected profits of the works. The values assigned 
to these products in Sir Robert Kane’s report are not quite so great 
as regards their amount as those stated by Mr. Reece, but they are 
nevertheless considerable, being for,the 100 tons of peat as follows :— 





Mr. Reece. Sir R. Kane and Mr. Sullivan. 

Sulphate of ammonia, 20 cwt. at 12s. £12 0 20 cwt. at 12s. £12 0 
Acetate of lime, licwt. at 14s, ee 916 4 cwt. at 14s, 216 
Wood naphtha, 52 gals. at 5s. .. 13 0 eo. 52 gals. at 5s, 13 0 
£34 16 £27 16 


These results have an attractive appearance even in both cases; 
but a closer examination of the subject of peat working from a com- 
mercial point of view, led Mr. Paul to the conclusion that it was a 
fallacy to regard these products as constituting a source of profit to 
be obtained in working peat. He considered that no reliance should 
be placed on these products; that they should be regarded strictly as 
waste or bye products, and that the question whether peat can be 
worked remuneratively must be determined by regarding the oils 
and paraffin alone as the staple produce. If these could be obtained 
in such proportion, and at such a cost as to afford a profit, it might 
then be worth while to work up the waste products of the works for 
pe of the ammoniacal salts and other materials they would 
yield. 

Keeping this principle in view he then sought to determine, by 
actual trial, what amount of tar could be obtained from the Lews 
peat, which analysis had shown to give a much larger amount of tar 
than the Irish peat examined by Sir Robert Kane. An experi- 
mental distillation of the Lews peat ina close retort gave the follow- 
ing result :— 


Tar .. se oe oF 9805 


Charcoal ., 31°500,containing 1°25 ash = 3°834 per cent. 
Water .. 37°875 
Gas co wo oo oo 21°560 

100°000 


which was confirmed by subsequent trials on a larger scale. 

The tar thus obtained yielded 42 per cent. of refined oils and 
paraffin, so that the 100 tons of peat would yield :— 

Tar. Crude oils, Refined oils, Creosote. 

Lews peat... 2,097 gals. 1,629 gals. 999 gals. 630 gals. 

In this case, taking the cost of the peat as before to be 2s. per 
ton, the quantity equivalent to one gallon of refined oil would 
cost only 2}d., and adding 1s. as the cost of manufacture, the refined 
oil would cost 1s. 24d. per gallon, instead of 1s. 7d., as in the case of 
Irish peat. 

It was, however, considered probable that, in working with close 
retorts, the charcoal obtained in one operation would not furnish 
sufficient fuel for the distillation of the ae charge of peat, 
and that, in this case, an additional element of cost would be intro- 
duced into the manufacture. At this stage of the inquiry, therefore, 


it became a question whether it would not be more economical to 





work with kilns, as was done at the Irish works. With regard to 
the results obtained at those works, Mr. Paul was of opinion that 
the small amount of tar obtained by Mr. Reece's method was mainly 
attributable to the use of the blast, and he referred to some data 
given by Mr. Reece, and quoted in Sir Robert Kane's report as 
suggestive of this view. Mr. Reece states that, in the experiments 
made in Antrim in 1850 with a kiln 3ft. diameter and 15{t. deep, 
when the quantity of peat distilled was 14 ton in 24 hours, the 
produce of tar was 70 lb. per ton = 3-1 per cent. ; when 2 tons were 
distilled in 24 hours the tar amounted to only 40 lb. per ton = 1°8 per 
cent.; when 3 tons were distilled in 24 hours, the tar amounted to 
only 22 1b. per ton = 0-98 per cent.; and when 9 tons were con- 
sumed in 24 hours, the produce of tar was only 2 lb. per tonof peat. In 
the experiment conducted by Dr. Hodges, which gave 4°44 per cent. 
tar, the distillation of 2 tons of tar in this kiln occupied three days. 
The same fact is pointed out in Sir Robert Kane's report as having 
been observed in the course of the investigation made at the Museum 
of Irish Industry by Mr. Sullivan. 

This result Mr. Paul considered to be clearly attributable to the 
action of the blast of air driven into the bottom of the kiln, the t 
having been burnt instead of being distilled; and this view of the 
matter led him to the conclusion that it would be advantageous, in 
working with kilns, to dispense with the blast as altogether useless, 
besides being very expensive, and to substitute for it a draught just 
sufficient to maintain the combustion of the charcoal at the lower 
part of the kiln so as to produce the requisite heat for distilling the 
peat in the upper part of the kiln. It was considered, moreover, that 
the draught would also facilitate the escape of the tar vapour from 
the kilns in a much greater degree than the blast driven into the 
bottom of the kilns. This opinion was supported by learning the 
result of some experiments that had been made with a small kila 
constructed in this manner which had been worked for some time in 
Lews. In this kiln the draught was produced by means of a 
chimney placed at the further end of the condenser, and the yield of 
tar obtained with it was stated to be 5 per cent. This result was so 
far confirmed in some trials made by Mr. Paul with this experi- 
mental kiln, that when arrangements were made for erecting works 
to make six tons of tar a week, it was determined to construct a 
range of kilns of this description in preference to fitting up 
retorts, which, it was considered, would involve a greater outlay 
and a greater expense for fuel and labour in working than kilns. 

The analysis of the tar made with this experimental kil» showed 
that it yielded 41 per cent. of refined oils and paraffin; and an 
experimental distillation of about a ton of the tar showed that it 
could be easily worked and made tofurnish products in every respect 
equal in quality to the hydrocarbon oils obtained from other sources. 
The quantity of refined oils and paraffin obtained from the ton of 
this tar was 112 gallons, or 42 per cent. by weight, and 48 per cent. 
by measure. 

The inquiry made into the cost of this tar as a material for we- 
paring the oils showed that it could probably be supplied to the 
rectifying works at something less than £5 per ton. The cost of the 
peat on the moor was at that time 2s. 6d. per ton, and there were 
satisfactory reasons for expecting that it could be obtained at a less 
cost. These expectations were subsequently realised, peat having 
been obtained by contract successively at 2s., 1s. 9d., and Is. Gd. per 
ton, and some cut under Mr. Paul's direction cost only 1s. per ton. 
But, whatever might be the rate at which peat could be obtained, he 
felt convinced that £5 per ton for the cost of the tar, yielding at 
least 100 gallons of refined oil and paraffin, was the maximum price 
that would admit of profitable results being obtained, This limit of 
cost having been fixed for the tar, it became necessary to make the 
arrangements of the works for producing the tar with the strictest 
regard to economy of labour, At the same time it was hoped that a 
yield of tar might be obtained from the peat, by means of kilns, 
greater than 5 \«r cent., and more nearly approaching to the amount 
obtained with «'ose retorts, as the arrangements connected with the 
exp vinental kiln, with which 5 per cent. of tar had been obtained, 
were in many respects highly defective. The influence of an in- 
creised yield of tar on the cost of the oils was shown to be very 
clearly apparent from the following table, in which the quantity of 
peat worked per week is taken as 100 tons, and the yield of tar 
varying from 1 to 10 per cent :— 
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These preliminary matters having been satisfactorily disposed of, 
preparations for erecting works were commenced in the early part 
of 1859. The tar kilns were cylindrical brick chambers 5ft. dia- 
meter and 12ft. high, with a fire-grate of about 2ft. area at the lower 
end, and a hopper with a lid at the top for introducing the peat. 
Ten of these kilns were constructed side by side ina block of brick- 
work. From the side of each kiln passed a pipe 12in. diameter, 
which was connected with a main 3ft. diameter, extending round 
the whole range of kilns, and into which the tar vapour from the 
kilns was discharged. From this main the vapour passed into a 
series of pipes 12in. diameter, arranged on cisterns much in the same 
manner as the condensers of gasworks, but with the difference that 
there was no water joint. After passing through this condenser the 
uncondensed gases were discharged into a brick chamber with 
numerous partition walls, and thence into a large flue running for 
about fifty yards up the side of a hill on the top of which was placed 
a chimney 30ft. high, 

A tramroad ran along the top of the kilns communicating with 
the tramroads diverging through the moor, for bringing up the 
supplies of peat; and as the peat burnt away at the fire-grates a fresh 
quantity was introduced at the upper ends of the kilns. This 
charging required to be repeated every two or three hours. The 
product collecting in the condenser cisterns was a thick creamy 
mixture of tar and water of a pale sulphur colour, from which the 
tar was separated by heating it in a large boiler and skimming it off 
the surface. 

With this arrangement work was commenced about the end of 
August, 1860 ; but, owing to the wet state of the brickwork, and to 
atemporary difficulty with the workpeople, it was not until the 
early part of October that the kilns were got into regular working 
order. From that time the work was carried on without any con- 
siderable interruption until the end of February, 1861. The results 
obtained during this period were far from being satisfactory. Inthe 
first place the tar made did not amount to more than 3 per 
cent. of the peat consumed; and, in the second place, the 
quantity of peat worked did not amount to more than 
50 tons a week on the average. Moreover, the rate of 
working was subject to wide variation. ‘his latter circum- 
stance, which was productive of much inconvenience, appeared to 
be mainly determined by the state of the wind. During calm 
weather the quantity of peat worked was not much more than half 
that worked when there was a fresh breeze. With a dead calm the 
action of the kilns would sometimes be ecutirely stopped, and during 
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gales, which were of very frequent occurrence, it was found impos- 
sible to continue working. The most troublesome effect of these 
two extreme conditions was the production cf a back draught from 
the chimney through the condenser towards the kilns, by means of 
which air became mixed with the vapours and combustible gases ; 
and, when this admixture reached a certain limit, explosions 
sometimes took place, which were both inconvenient and dan- 
gerous. 

The slow rate of working which, as shown by the above table, 
rendered the cost of labour proportionately much greater was, to a 
great extent, a consequence of the feeble and irregular draught pro- 
duced by the chimney. In addition to this, the tar vapour did not 
appear to escane from the kilns through the 12in. discharge pipes 
with sufficient ease. The consequence was that much tar was con- 
densed among the coal peat at the top of the kiln, which, melting 
afterwards, ran down to the fire, and was there more or less burnt 
and destroyed. Hence the small yield of tar. 

Since the feeble draught of the chimney was the chief cause of 
these unsatisfactory results, and since that was itself a consequence 
of the extreme refrigeration of the vapour and gas during its passage 
through the condenser, the defective draught might have been 
remedied by maintaining a fire at the base of the chimney, so as to 
heat the cold, uncondensed gas escaping from the condenser, where 
the tar had been deposited, sufficiently to produce a steady draught; 
but, since the gas escaping into the chimney was highly combustible, 
this would have been too hazardous a plan to adopt, inasmuch as 
the weather was frequeutly so boisterous that it was with difficulty 
that work could be carried on at all out of doors; and, as the kilns 
were worked continuously during the very long nights of winter, 
there would have been much inconvenience attending this mode of 
working. 

Under these circumstances Mr. Paul thought it desirable to have 
recourse to some mechanical means of producing a draught that 
would be constant in its action, easily under control, and which 
would admit of the gases discharged from the condenser being 
burnt with safety by the introduction of a water joint between the 
condenser and the place where they were burnt. A further reason 
for adopting an arrangement of this kind was the presence, in the 
incondensible gases escaping from the condenser, of a large quantity 
of tar, which was suspended in a kind of vesicular condition, and 
was not separable by uny amount of cooling that was practically 
applicable. The smell produced by the escape of this tarry gas into 
the air was exceedingly offensive for miles round, and for this 
well as for the sake of using the gas as fuel, it was deter- 
mined to burn it. Moreover, though the separation of this suspended 
tar could not be effected by cooling the gas, it was easily separated 
by mechanical means, such as passing the gas over loose bunches of 
heather. This plan had been adopted while working with the 
chimney draught, and, so far as the separation of the tar was con- 
cerned, it succeeded perfectly. A long brick chamber was connected 
with the flue leading to the chimney, so that the gases were made to 
pass along itin a zigzag course by coming in contact with bunches 
of heather tied to cords and suspended from the roof of the chamber. 
Tho effect ‘of this arrangement in separating the suspended tar was 
instantly recognisable, the gases escaping from the chimney being 
almost free from tar. Dut the draught of the chimney gradually 
decreased, and at the end of two or three weeks had ceased alto- 
gether. On opeuing the chamber it was found to be entirely choked 
with that which had been deposited upon the bunches of heather 
like drifts of snow. This circumstance suggested the introduction 
of several such chambers into the condenser, and it was also 
expected that the passage of the vapour and uncondensible gas 
through water would have a similar influence in separating the tar. 
But to overcome the resistance that would thus be offered to the 
passage of the vapour and gas from the kilns it was necessary to 
have a very powerful draught, and, after considering the various 
means employed at gasworks for exhausting, Mr. Paul decided upon 
trying the effect of a revolving fan. A very excellent form of fan 
of great power was suggested for this purpose by Dr. Rankine, but, 
as time was a considerable object, one of the ready made fans manu- 
factured, under Schiele’s patent, by the North Moor Foundry Com- 
pany was chosen for the trial. 

in order to get a satisfactory result in working the kilns it was 
necessary to work up at le seventy tons of peat a week, and to 
obtain fully 5 per cent. of tar, Assuming that by the application of 
a fan this result was obtained, then the quantity of uncondensible 
gas passing away from the kilns might be taken as consisting 
essentially of the carbonic oxide produced by the combustion of the 
coke or charcoal yielded by that quantity of peat, plus the nitrogen 
of the air required for its combustion. Taking the peat to yield 
25 percent. of chareoal, and the quantity worked as ten tons daily, 
there would be some 41b. of carbon to be converted into carbonic 
oxide per minute in the kilns. This quantity would require rather 
more than 300 cubic feet of air, which, by conversion into carbonic 
oxide, would become about 360 cubie feet, and, at the temperature it 
entered the fan, might amount to 500 cubie feet. This, then, fixed 
the minimum capability of the fan to passing 500 eubie feet of gas 
per minute, even if the quantity of peat worked did not exceed 
70 tonsa week. But this rate of working was considered too small, 
and Mr. Paul was desirous of increasing it to double or three times 
as much, and with that object decided upon employing a fan capable 
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of passing 2,000 cubic feet of gas per minute, so as to leave an 
| where the stone is required, are so numerous that it would be | 





ample margin for increasing the rate of working, and to allow for 
any augmentation of the volume of gas not calculated for, 

The fan chosen for this purpose was a 30in. Schiele’s fan, driven 
ata rate of 1,600 revolutions by an Sin. engine, which worked some 
pumps and a winding drum, by which the peat trucks were drawn 
up an incline to the kilns. This fan was found to produce a 
powerful steady draught through Zin. of water, without raising the 
combustion at the fire-grate of the kilns to a greater degree than 
was desirable. The area of the discharge pipes from the kilns 
having been doubled, the vapour was rapidly drawn from the kilns, 
and the tar was much more completely separated by passing the 
vapour several times through water and through four chambers 
filled with layers of heather. The mechanical action of the fan was 
iulso found to be very efficacious in separating the suspended tar, 
which appeared to be churned out of the gas by the fan, 

he current of gas discharged from the fan was highly com- 
bustible, and burnt freely at the ordinary temperature. In order 
to prevent its causing an unpleasant smell, and to render it available 
as a source of heat for generating steam, distilling tar, evaporating 
liquors, or drying, it was led through an undergroun’ tunnel to a 
furnace, Where it burnt with a flame from 6ft. to 10ft. high, 6ft. long, 
and bin. thick, : 

In working with the chimney draught it had become apparent 
that the quantity of charcoal produced from the peat, as it passed 























from the top of the kiln to the fire-grate, was very much greater 


than was requisite for distilling off the tar from the subsequent 
charge of peat, and conse quently that there was a considerable waste 
of time, besides other obvious d advantage s, involved in the com- 
bustion of this surplus fuel. 'To remove this obstacle to the increase 
ef the quantity of peat worked in the kilns, an arched opening was 
made in each kiln, just above the tire-grate, and fitted with a door, 
through which the charred peat could be drawn out at intervals, in 
such quantity as to leave only just enough to serve as fuel for dis- 
tilling the peat. This plan could not be regularly carried out during 
last winter, on account of the danger of opening the doors of the 
kilus during high winds while the front of the kilus was unpro- 
tected by ! It was nevertheless found that by drawing out 
the surplus charcoal the quantity of peat worked was very much 
increased, and a very much more considerable advantage would 
have been gained in this respect if the removal of the charcoal 
could have been effected independently of the weather. 

_ Asan illustration of the effect of these improved arrangements 
it was shows: that the quantity of peat worked was considerably 
greater than when working with the chimney draught; being in all 
cases upwards of 70 tons a week, and while the weather was favour- 
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The number of men required for working the kilns was also much 
smaller than was the case while working with the chimney draught. 

In conclusion, Mr. Paul gave a comparative view of the results 
obtained at the Lews works and of the results anticipated, and those 
actually obtained at the works of the Irish Peat Company, as shown 
in the following table :— 
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ON ARTIFICIAL STONES. 
By Professor 1. 'T. Aystep, F.R.S. 


Tur following paper was read in Section G at the Cambridge 
meeting of the British Association :— 

The various compositions that have been invented from time to 
time to replace natural stone by substances cheaper, more convenient, 
or more durable than any that can readily be obtained on the spot 


impossible merely to name them without occupying much time; and 
a mere enumeration could have little or no interest. My object in 
the present communication is to direct the attention of the section 
to the different classes of material that have been found available; 
to point out the principles involved in each, and the special advan- 
tage and disadvantage each possesses ; to refer to a new and I believe 
an important material; and to suggest the bearing of the whole 
subject on that of the preservation of stone from decay. Having 
for several years, and especially during and since the Exhibi- 
tion of 1851, taken great interest in the subject of constructive ma- 
terial and the preservation of stone, and having lately been one of a 
committee of inquiry concerning the state of the stone of the Palace 
at Westminster, I have learnt from experience how little the whole 
subject is understood, how vague are the notions of intelligent 
practical men—builders as well as architects—and how difficult, if 
not impossible, it is for architects, engineers, and builders to deter- 
mine, by any series of experiments lasting only for a short time, 
whether a method proposed is likely to have any practical value 
when applied on a large seale. 

The artificial stones hitherto used may be grouped under one of 
three heads. They are either (1) terra cotta, or manufactures of 
plastic clay burnt in a kiln; (2) cements, manufactured from a 
certain kind of limestone containing foreign ingredients of sucha 
nature that when converted into lime by burning, the lime thus 
made possesses the property of setting very rapidly and firmly 
when wetted; (3) siliceous stone, obtained by burning ina kiln 
sand and other substances moulded with a solution of silicate of 
soda, which is conve 
particles. I omit plasters, as rarely exposed to the weather. 

Terra Cotta.—The advantages of this material are (1) its cheapness 
and the abundance and the universal distribution of the clays of 
which it can be made; (2) the facility with which it can be moulded 
toany required form; and (3) the pleasant colour of the material 
when uninjured by long exposure to weather. The work recently 
executed at the Horticultural Gardens at South Kensington is a 
favourable specimen. The disadvantages of terra cotta i 
uncertainty of the result, owing to the great and unequal contraction 
of all clays in burning; (2) its want of power to resist damp and 
frost whenever there is the slightest flaw, whether produced before 
or after burning ; (3) its brittleness and want of strength; (4) its 
exposure to a disagreeable green vegetation in damp air after a few 
thering. ‘Terra cottas are better adapted to a dry than a 
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sport; (2) its not requiring the kiln, but setting at once without 
contraction; (3) the facility of moulding and making up the mate- 
rial from the manufactured cement supplied; (4) its great strength 
when well made. The disadvantages are (1) that it cracks and peels 
badly when exposed to frost and damp air; (2) that it is very irre- 
gular, some samples yielding a much harder, better, and more lasting 
stone than others, without apparent reason ; (3) that it is subject to 
a green vegetation, like terra cotta. These disadvantages do not 
all apply to its use in making concrete, for which it is admirably 
adapted. 

Siliceous Stone.—'This is manufactured under a patent by Mr. 
Ransome. It attracted attention at the Exhibition of 1851, and has 
since been much used. Its advantages are (1) the extreme uni- 
formity of its texture; (2) the almost entire absence of contraction, 
and its freedom from cracks and flaws produced during burning; (3 
its complete resistance to all kinds of weathering, to which may be 
added (4) its pleasing colour and tint. 

On the other hand, among the disadvantages are (1) its cost, which 
is greater than for either of the other kinds of artiticial stone; (2) 
its being subject to a white eflloresence of salt and a green stain 
from damp, both of which take away from its value for ornamental 
purposes, for which it is otherwise admirably adapted. 

The mechanical and chemical principles involved in these 
different contrivances are as follows: in terra cotta the material is a 
kind of clay purer and more free from foreign substances than com- 
mon clay, and mixed with dust from pottery already made. The 
manufactured article is thus a superior fire-brick. The burning 
produces little chemical change or metamorphosis, but the condition 
after burning is so far different that ordinary exposure will not 
bring back the original texture of clay. Of closer texture than 
brick, there is less absorption from the surface; but in ornamental 
work there are always flaws enough to render frost following rain 
dangerous and injuriou In other respects the material itself is 
little more liable than brick to injury from exposure. 

In cement the raw material is carbonate of lime, with a certain 
but variable proportion of foreign substances, of which clay or 
silicate of alumina is an important and even an essential part. All 
the varieties of cement stone, such as the stones called veptaria and 
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in the Midland Counties and the 
north or the mud of the Medway and Thames, agree in this. On 
burning this material the limestone is converted into lime, and the 
condition and proportion of the foreign material determines the 
value of the resuiting cement. It is called hydraulic cement as set- 
ting with almost any required rapidity when properly mixed with 
water, and this in damp air, during rainy weather, and even under 
water, absorbing no more water than is necessary for consolidation, 
Under various names, pozzuolana, Roman cement, Parker's cement, 
Atkinson’s cement, &e., this valuable material has been used from 
time immemorial, and is especially adapted for making concrete 
where a large proportion of foreign substances is introduced. As an 
artificial stone, although it hardens on exposure, its composition is 
too irregular to justify a very.extended use. In the process of setting 
the lime first mixes with water and becomes hydrate of lime, and is 
then rapidly converted into silicate of lime, adhering strongly in thin 
films to itself and to foreign bodies with which it is in contact. 

The siliceous stone of Mr. Ransome consists of sand and foreign 
substances, worked up into a paste with the fluid silicate of soda. 
Ji left to dry in the air it would fall to powder, but being exposed to 
a high heat in a kiln a chemical action takes place. ‘The alkali of 
the silicate of soda “combines with an additional quantity of silica 
supplied by the sand, &c.,with which it isincorporated, and becomes 
converted into an insoluble glass, firmly agglutinating all the various 
particles together into a solid, compact substance.” No sensible con- 
eur. 

The resistance to weather offered by these three kinds of artificial 
stone may be thus stated:—1. Terra cotta, contracting irre gularly 
in the kiln, is subject to cracks and flaws, into which water pene- 
trating and expanding during frost, a peeling and splitting of the 
material naturally follows. It is almost certain, from the nature of 
the case, that delicate and ornamental work should be more liable to 
such injury than straight work and plain surfaces. 2. Cement, 
owing to the want of homogeneity in the raw material, is also very 
subject to flaws and eracks, and is injured by damp and frost like 
terra cotta. Both terra cotta and cement require painting in London 
and elsewhere. 3. The siliceous stone is rarely flawed in the kiln, 
blit, even if it is, the stone does not crack, or the surface peel by 
exposure to damp and frost, owing to the nature of the cement, 
which is, in fact, glass. It is also worthy of remark that this mate- 
rial obtains its greatest hardness before it leaves the kiln, whereas 
cement gradually hardens, and continues to harden for many 
years if it be not destroyed before the induration is sufficiently 
advanced, 

During experiments made in the laboratory on various methods 
suggested for preserving stone by a section of the committee recently 
appointed by the Board of Works in reference to the Palace at West« 
minster, Dr. Hoffman, Dr. Frankland, Mr. Abel, and myself being 
members of this sub-committee, a very remarkable material was 
submitted by Mr. Ransome, and experimented on to some extent. 

Dr. Frankland has since reported on this material. Its discovery 
arose out of the application of Mr. Ransome’s method of preserving stone 
by effecting a deposit of silicate of lime within the substance of absorb- 
ent stones:—Mr. Ransome saturating the surface with a solution 
of silicate of soda, and then applying a solution of chloride of calcium, 
thus producing a rapid double decomposition, leaving an insoluble 
silicate of lime within the stone, and a soluble chloride of sodium (or 
common salt), which could afterwards be removed by washing. ‘To 
prove that by this process a coating of hard silicate of lime was 
actually formed and deposited, as according to his theory it must be, 

























| Mr. Ransome made small blocks of various forms, in moulds, by 


mixing loose sand with the fluid silicate of soda, and then dipping 
the mould into the chloride of calcium. ‘To the surprise probably 
at first of Mr. Ransome himself, but certainly of the chemists of the 
sub-committee, who performed the experiment in the absence of the 
inventor, there came out almost instantaneously a perfectly compact, 
hard, and, to all appearance, a perfectly durable solid. In such solids, 
at least, there seems to be noelement of destruction. 

It was evident that sucha result could not be without conse- 
quences. So far as it bere upon the inquiry of the committee, it is 
alluded to in their published report. Many considerations connecte 1 
with the nature and condition of natural stones liable to destruction by 
weathering prevent an absolute decision without much previous 
experience. Mr. isome, however, immediately patented his 
“ concrete stone,” and as an artificial stone it deserves to be well 
known and thoroughly considered. It promises indeed to combine 
the advantages, and seems to show none of the disadvant iges, of 
other-artificial stones. It is cheap, being made of almost any rubbish 
on the spot where it is required, by the aid of materials neither 
costly nor difficult to convey. It is made with rapidity, and is 
ready for use without drying or burning. It hardly requires even 
a temporary shed for the purposes of manufacture, and may be made 
of any size, and moulded into any form. So far as can be detected, 
it is subject to no injury from weather, and becomes in fact, Hm ide 
with sand, a true sandstone, cemented by silicate of lime, than which 
there is no better natural material. No doubt it will be necessary to 
watch carefully fora few years the behaviour of a silicate of hme 
thus deposited, but if it endure that test there can be no doubt that it 
will then improve by time, increased aze only hardening all know - 
silicates of lime, especially those formed from lime ust das mortar or 
cement. 


In the application of this subject to the preservation of stone, there 

will follow from the 
suggestion of Mr. Ransome, to effect the deposit of an insoluble 
silicate within the pores of an absorbent stone by double decomposi- 
tion. The objection,strangely felt,thatthe material thus de posited would 
probably be in the form of unconnected grains, rather than acementing 
film, seems answered by the formation of a stone so solid as the spe- 
cimens show: and although it is unlikely that any contrivance can 
render absolutely permanent a stone that has once advanced far in 
decay, it will be a great step gained if poor and doubtful stoves can 
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be rendered almost indestructible before being placed in a building 

and exposed to danger. ie 
So far as artificial stone is concerned, Mr. Ransome’s material, if 

it really shows no unexpected weakness, will answer all require- 

ments. It has been tried on a somewhat large scale in the bed of a 

steam engine, weighing two tons, in the International Exhibition, 

and again in the new stations recently erected for the Metropolitan 

Railway. Smaller specimens are very satisfactory. It seems to 

combine cheapness with durability and resistance to weathering to 

an extent hitherto unknown. - 

I append the following results of experiments recently made, and 
communicated to me by Mr. Ransome :— 

The transverse strength was tested in the following manner :— 

A parallel bar of “ Ransome’s concrete stone,” measuring lbs. 
4in. X 4in., and resting upon iron frames, so as to bear (, 122 
lin. on the iron at each end, with 16in. clear between the - 
supports, sustained a weight suspended from the centre of 

While a bar of Portland stone of the same dimensions and) 7-9 
treated similarly, broke with ... 0... 0 eee cee eee one — 

The adhesive power was proved upon pieces of stone notched 
for the purpose; the sectional area of which at the weakest 
part was 5}in. ’ } 

The specimen of Ransome’s concrete stone sustained e- 1,980 

While Portland stone, of same dimensions, and treated) 1.104 


similarly ... 2. coo cee coe coe ove ove broke at § 
Bath do. do. do. 796 
Caen do. do. do. 768 


A 4in. cube of Ransome’s concrete stone was found to sustain a 
weight of 30 tons before it was crushed. ; 

The patent concrete stone was afterwards manufactured in the 
presence of the section by Mr. Ransome. It consists of any kind of 
mineral fragments, sand, limestone, or clay, mixed into paste with fluid 
silicate of soda (obtained by digesting flints in a steam boiler under 
high pressure in alkali), and afterwards dipped into a solution of 
chloride of calcium. ‘The result is an almost immediate hardening of 
the pasty mass, and the specimens constructed were in a few minutes 
handed about the room, One specimen, weighing two tons, isin the 
International Exhibition, while others may be seen in the new 
facades of the stations of the Metropolitan Railway. These afford 
sufficient proof of the extent to which the manufacture has already 
advanced. 

Mr. Fairbairn, the President, Dr. Robinson, and other officers of 
the section, were so much interested in the manufacture that Mr. 
Ransome was asked to repeat his experiments at the soirée in the 
evening. 

A discussion ensued, chiefly on the subject of the preservation of 
stone, in which Mr. E. Barry and other gentlemen took part. 

Mr. Barry said it was premature to say what was the amount of 
preservative effects of the various solutions that had been tried; more 
time was required for a thorough test. There was sufficient evidence, 
however, to show that Mr. Ransome’s process had preserved the 
stone and arrested the decay. 

Professor Ansted then explained to the section the resuit of the 
labours of the Chemical and Geological Sub-committee, of which he 
had been a member, in regard to the preservation of the stone of the 
new Houses of Parliament. 
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ON STEAM CARRIAGES. 
By Mr. A. F. Yarrow. 

Tue application of steam to the propulsion of carriages on common 
roads is by no meaus novel, for it was tried and to a considerable 
extent proved successful, some thirty years ago. It appears, how- 
ever, from the great opposition at its introduction, to have been 
allowed to remain dormant for some time, for we find, since then, 
no experiments worthy of notice have been tried until very recently. 
However, from what is being done in various parts of this country, 
it may fairly be concluded that a move is about to be made in this 
direction. 

In treating this subject I do not intend tracing the history of steam 
carriages up to the present day, and recording all the patents that 
have been taken out, but shall confine myself merely to such as 
embody any new principle, or will aid us in any way to form our 
opinions upon the various points to be considered. It is hardly 
necessary to add that I shall not include traction engines; as, owing 
to their speed being slow, and having to draw and not carry, the 
circumstances are so materially altered as to render it absolutely 
necessary to devote another evening to their consideration. 

We will begin by noticing what was done in former years by the 
various engineers of the time, and will commence with James’ 
steam carriage. 

Mr. W. H. James took out a patent in the year 1824 for improve- 
ments in steam carriages, and several were constructed on his plan. 
The peculiarity of it was that he employed four cylinders, each pair 
being coupled on to one driving wheel, the axle being divided in 
the centre. The object of this was to render each wheel independent 
of the other, to obviate the necessity of throwing the inner one out 
of gear when turning curves, aad at the same time for both to be 
always drawing. The motion of the springs was allowed for by 
making the engines and the frame in immediate connection with 
them vibrate upon hollow axles provided with stuffing boxes con- 
stituting the steam and exhaust passages. These hollow axles were 
fixed to the main framing of the carriage, while the crank shaft 
moved up and down with the wheels. A few experiments were 
tried with these carriages, and it has been said that they attained a 
speed of twenty miles an hour. But owing to the complication of 
the engines and the difficulty in obtaining a suitable boiler, they 
were far from being successful, and were soon abandoned. 5 

The principle of having four cylinders, one pair driving each 
wheel independently of the other, has been more recently adopted 
in some of Bray’s traction engines, but the advantage gained was 
not found to compensate for the extra expense and wear and tear 

fe will now notice an arrangement of locomotive carriage 
patented at the end of 1826 by Mr. Frederick Andrew. One 
peculiarity is worthy of special notice—the mode adopted by him for 
steering. This was effected by a simple steering wheel placed in 
front of the carriage, which revolves between two lateral bars of a 
framing, which is a continuation of the under carriage or wheel 
plate. By guiding this wheel by means of a lever—which can easily 
be done as there is but little weight on it—the direction of the two 
fore wheels can be altered, which themselves guide the carriage 
So great is the command that this simple and effective arrangement 
gives over the movements of the carriage that it was adopted by 
Mr. Gurney, and still more recently by Mr. Aveling in his loco- 
motive portable engine. Another novelty introduced by this in- 
ventor was the use of oscillating cylinders, acting direct on the 
crank shaft, and placed in a horizontal position, so that they 
remained quite unaffected by the motion of the springs. This 
carriage, like many of the others, proved unsuccessful, owing to the 
failure of the boiler. 

The next experimentalist worthy of notice is one who attracted 
considerable attention at the time—possibly more than any other. 
I refer to Goldsworthy Gurney, who, being liberally supported by 
Sir Charles Dance and several other capitalists, built a number of 
Steam coaches, and, after repeated trials and failures, succeeded in 
establishing a line between Cheltenham and Gloucester. 

Ir Gurney, like many others, commenced by resorting to the 
agency of movable legs striking out behind, in order to obtain the 
necessary adhesion. A little experience demonstrated the uselessness 
of them, and they were abandoned in favour of direct acting engines, 
coupled on to the cranked axle of the hind wheels. ‘These carriages 
as at first employed as drags, the passengers being drawn in a 
_ rate vehicle, but ultimately the passengers and machinery 

cre carried on the same frame. The arrangement of framing 
adopted by Mr. Gurney and most others who carried out the 

















principle of direct action is shown in Fig. 5. There is an upper 
and an under framing; the engines are attached to the under 
framing, the passengers, boiler, &c., being carried by the upper one ; 
the object of this was to keep the body of the carriage well suspended, 
the engines at the same time always maintaining their proper posi- 
tion relatively to the axle. Sir C. Dance ran these carriages 
regularly for four months, four times a day, from Cheltenham to 
Gloucester, during which time they carried about 3,000 persons, and 
travelled 3,500 miles; the distance, which was nine miles, was per- 
formed on an average in 55 minutes. After these carriages had 
been on the road a short time, the opposition began to grow stronger 
and stronger, and among the various means resorted to was a heap 
of stones about 18in. deep, laid across the road purposely, to impede 
the progress of the engine, which caused on one occasion the break- 
age of the driving axle. Bills were hastily passed through Parlia- 
ment, placing prohibitory tolls upon them, in some cases amounting 
to £2; this line was then given up, and we hear little or nothing 
more of the efforts of Mr. Gurney. 

We now come to Mr. Walter Hancock, of Stratford, who com- 
menced his career in 1827. This gentleman was unquestionably 
far more successful than any of his competitors, for his carriages 
were very superior, both in mechanical arrangement and workman- 
ship, to any others that were then constructed, and considering the 
elementary state of engineering at the time, it is only surprising 
that so much success was attained. Fig. 4 is an elevation of one of 
his boilers with part of the outer casing removed, to show the 
interior structure; it will be seen to consist of a series of flat parallel 
chambers to bold the water, and placed side by side at a sufficient 
distance apart for the flame and heated air to pass up between them. 
Each of these flat vessels extends across the furnace; they are all 
connected at the bottom for keeping the water at a uniform level, 
which is generally from one-half to two-thirds full, and at the top 
of each is a steam pipe, which leads into a larger one common to 
them all, by which the engines are supplied. ‘To keep these water 
chambers at the required distance apart, and confer at the same time 
adequate strength, a series of vertical bars are placed between each 
pair; these bars were sometimes placed in a zigzag form in order 
that the flame should have to traverse a greater distance before 
finding an exit up the chimney. ‘he lateral strain on the boilers is 
overcome by a system of very massive bolts, which pass right 
through the plates in one entire length from outside to outside. 

An increased efliciency was afterwards obtained by embossing 
these plates by pressing them hot between dies which caused a series 
of hemispherical bosses to be projected all over their external 
surfaces, so that, when the chambers are brought together, the tops 
of these come in contact, and thus a series of spaces was formed 
between them, through which the heated gases ascend in a devious 
course, impinging successively upon each boss in its passage. By 
means of embossing them in this manuer, the lateral strain is taken 
equally well without the necessity of using solid bars, which increase 
the weight and reduce the heating surface. The chambers were 
generally made about 2in. wide, with a space of 2in. between each. 
The proportionate size of his boiler, as compared with the engines, 
and weizht of carriage, will be seen from the following example :— 
One of his carriages, called the Infant, having two cylinders 9in. 
bore, and lft. stroke, had a boiler with 6 square feet of fire-grate, 
and 100 square feet of upright heating surface ; the plates were made 
of good iron jin. thick. With this the average working pressure was 
100 Ib. per square inch, and on some occasions has been worked at 
double that. The weight of this carriage when fully loaded could 
not be estimated at less than six tons. It will be seen that this boiler 
was designed on first-rate principles, and will compare favourably 
with any of our tubular boilers of the present day; in fact, I 
very much question whether, owing to their extreme safety, 
lightness, and facility of repair, they are not more adapted for the 
smaller class of steam carriages than any that are being used. One 
advantage that attends them is that, as no danger could arise from 
the explosion of any one chamber, the working strain on the plates 
might be brought much nearer their ultimate strength, and conse- 
quent itness obtained. A fan was used to urge the fire, the ash 
pan being completely cased round, except where the mouth of the 
fan was attached. It has been said that steam could be raised from 
cold water in twenty minutes, which can readily be believed, con- 
sidering the nature of the boiler. The mode of generating steam 
just described was the one that he used throughout all his carriages, 
with merely a few trifling alterations from time to time. With 
regard to the arrangement of the engines, Xc., he tried several plans. 
The first carriage he constructed was to carry four persons; it had 
three wheels, and was propelled by a pair of oscillating cylinders, 
coupled direct on to the one front wheel. The object of driving on 
to one wheel was evidently to facilitate turning curves. This plan 
was not deemed suitable for carriages of large size, but it was sufli- 
ciently successful, however, for a steam carriage company to be 
started, with Mr. Hancock at their head. The following isa descrip- 
tion of the class of carriages, for they were all similar, con- 
structed for this company :—In order to avoid cranking, the main 
driving axle, which was found in other carriages to be continually 
breaking, and also to allow conveniently for the play of the springs, 
an endless chain was adopted in preference to direct-action, a 
vibrating link being placed between the engine shaft and the axle to 
take the strain caused by the transmission of power, and to preserve 
a uniform distance between the two. 

The driving wheels were outside the framing, and run loose on 
the axle, either or both being connected by clutches. These clutches 
were on the outside, and were furnished with levers for the stoker to 
throw them in and out of gear when turning curves. A little play 
was left between the stops on the clutches, so that a winding road 
may not oblige either wheel to be disengaged. The fan was driven 
by a strap from the engine shaft. In ail Hancock's carriages the 
passengers are carried on the same frame as the engines. The 
largest one he constructed was called the Automaton, and capable of 
conveying twenty-two persons, 

The whole of the engines, crank shaft, pumps, and all the other 
parts, were supported on springs. The cylinder was arranged to 
work downwards, and the driving axle and crank shaft were geared 
to make an equal number of revolutions. The steering was effected 
by means of a chain passing round a small drum and connected to 
the wheel plate. Under ordinary circumstances only one driving 
wheel was thrown in gear, but, on slippery roads or steep hills, they 
were both clutched to increase the adhesion. Hancock constructed 
in all nine steam carriages, some of which ran on the public roads 
for several months together from Paddington, Islington, and Strat- 
ford to the Bank; but, owing to the general dislike that prevailed at 
the time, they did not meet with the patronage that was expected. 
Before leaving these carriages we must notice the kind‘of driving 
wheel adopted, the design of which was no doubt novel at the tin 























































and is a beautiful combination of strength and lightness. Fig. 7 
represents one. The spokes towards the centre were wedge-shaped, 
and abut against each other, their lateral strength being provided 


for by wrought iron discs on each side: these, by being bolted 
through, confine the spokes very securely in their place. By this 
arrangement as much strength in the spokes at the centre is obtained 
as possible. Having dwelt rather long over these carriages, we will 
now pass on to that of Messrs. Summers and Ogle patented in 1830, 
The principal feature of this was the adoption of an annular 
tubulous boiler, somewhat similar to those used in the American 
steam fire engines. There were three cylinders acting direct on the 
driving axle. The experiments tried with this were far from 
successful. 

In 1853 Colonel Maceroni constructed a steam carriage similar to 
Gurney’s, with the exception of the boiler, which was a decided im- 
provement upon its predecessor. It was an upright water tube one, 
the outside and fire-bars all consisting of tubes. It had two 
cylinders, 7}in. bore and 16in. stroke. It has been said to have run 
1,700 miles without requiring repairs; but this, of course, must be 
doubted. 

The last experimentalist of the 





earlier days of common road locomo- 


tion which weshall notice is Mr. F. Hills, of Deptford. This gentleman 
devoted much time and expense to the subject, and having been very 
successful with his experiments,a company was set on foot for working 





his patents. Among the numerous performances of his carriage may 
be mentioned that a journey from London to Hastings and back—a 
distance of 128 miles—was performed in one day, it being accom- 
plished in half the time occupied by the stage coaches. 

The principal improvement introduced by Mr. Hills, from its 
originality, extreme ingenuity, and the perfect manner in which it 
attained the object in view, calls for particular attention. One of the 
great difficulties attending the designing of locomotive carriages is 
the connection of the driving wheels with the engines, so as to 
obtain the full adhesion of both wheels, and at the same time to 
allow for turning curves with facility. Mr. James, we have already 
seen, fixed each of the driving wheels upon a short and separate 
shaft, and applied two cylinders to drive each. Hancock in his 
first ge used three wheels, and propelled by the front one. 
Gurney and most others had clutches to throw the wheels in and 
out of gear when required ; but as it was impossible for the steers- 
man to lock and unlock the wheels at every turn, great friction was 
created by the skiddin; ; 

By Mr. Hills’ arrangement the adhesion of both wheels is con- 
stantly exerted to propel the carriage, without the slightest attention 
on the part of the driver. Fig. 3 is a sketch of this plan :—a, a, are 
the driving wheels fixed on two tubes or boxes, d, b, through which 
the axle or driving‘shaft, c, passes ; d, d, are two bevel wheels having 
the pins e, e, for their centre: these pins are forged in one with the 
shaft that goes right through. The wheels d, d, gear with the two 
bevel wheels 7; f; fixed on the tubes b, b; 9,9, ave the cranks to which 
the connecting rods are attached. Upon examining the figure it will 
be seen that so long as the wheels continue to run in a straight 
line the tubes 4, b, do not revolve upon the axle, but turn with it 
and carry round the wheels as if fixed to the axle; but upon any 
deviation from the straight line, the wheels turn at different speeds 
more or less according to the sharpness of the curve, and then the 
tubes 6, b, revolve at a slightly different speed from the axle, and the 
bevel wheels are brought into action, which, although slowly in 
motion, continue to exert the same pressure as before. A mode of 
driving somewhat similar to this has, I believe, been introduced by 
Taylor, of Birkenhead, in his traction engine, and I see no reason 
why it should not be generally adopted. — 

About this time the opposition to the introduction of steam 
carriages became so excessive that wherever one was run a bill was 
immediately passed through Parliament laying a prohibitory toll 
upon it; and owing to this, and also that the attention of capitalists 
was being drawn towards the construction of railways which were 
then about to be generally introduced, those few experimentalists 
who had proved themselves to be successful were forced to abandon 
it and turn their attention to something remunerative. But al- 
though little or nothing has been done from that period until 
recently, the engineer of the present day is very differently situated to 
what he was then. He has now a variety of designs for boilers 
which have proved themselves efficient. He has link motion for 
reversing, and various other details which tend to reduce the diffi- 
culties of his task and render success more certain. 

Mr. Rickett, of Stoney Stratford, appears to be the most enter- 
prising and successful engineer who has taken up with this par- 
ticular subject. 

The first carriage constructed by this gentleman was finished in 
the year 1859. It is carried on three wheels—two driving ones 
behind, and a single steering one in front. The main framing of 
the carriage is formed by a pair of longitudinal iron tanks. ‘he 
boiler is fixed at the back, above the coal bunker, and the steam 
cylinders are placed horizontally, one on each side of it, an ample 
seul for three being provided in front, between the forward end of 
the boiler and the steering wheel. The crank shaft is beneath the 
seat, the piston rods being coupled on in the usual manner. 

On one side of this shaft is a small pitch wheel, over which 
passes an endless chain, which also passes over a larger chain 
wheel upon the driving axle. 

The relative sizes of these two wheels are ; 
driving axle is placed as nearly under the boiler 
works in axle-box guides in the usual manner, a 
being used to support the framing. 

Behind the boiler is a foot-board and a seat for the stoker. 
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driving wheel is keyed firmly on the shaft, the other running loose, 


except when thrown into gear by aclutch. The engine is steered 
very readily by means of a lever connected with the fork of the 
front wheel, which latter passes through a guide in order to allow 
for the up and down motion of the spring. The driver, besides 
having the steering under his control, is provided with the reversing 
lever and break handle, which give him all necessary command 
over the carriage. 

The cylinders are 3in. diameter and 9in. stroke, the maximum 
pressure being 1001b. The driving wheels are 3ft. in diameter. 
The boiler is short, in order that the variations in level should not 
affect it, and is on the internal flue and return tube principle. It is 
made of steel, and is 19in. in diameter, and affords an area of 
31 square feet of heating surface. The water tanks, which, as we 
before said, act also for the framing, contain sufficient for 8 or 10 
miles run, The amount of fuel carried will last for 20 to 25 miles. 
The weight of the carriage itself is about one ton, and when fully 
loaded it weighs about one and a half ton. % 

On good level roads this carriage has run upwards of 12 miles an 
hour, and, considering that it was the first made of this class, may 
be looked upon as very successful. 

In the following year,viz., 1860, Mr. Rickett brought out another, 
This was made a size larger than the last ; it had 3}in. cylinders, and 
the maximum pressure used was 1501b. This engine was found to 
travel exceedingly well, and on good roads has attained high rates 
of speed. The main framing of this, as in the former one, consti- 
tuted the tank, and the general arrangement of the parts is similar, 
with the exception that the pitch chain to transmit the power from 
the engine shaft to the driving axle is done away with, gearing 
being substituted. The bearings of the driving axle carry the 
springs, and work in guides set at a considerable angle from the 
perpendicular, but at right angles to a line drawn connecting the 
centres of the two axles, so that the motion of the springs does not 
materially affect the gearing. There are two sets of spur whicels 
and pinions giving proportionate speeds of 10 and 4 miles an hour, 
so that in ascending hills or running on a rough piece of road, by 
throwing the slower speed into gear, the actual tractive foree is 
ltiplied two and a half times. The carriage is intended to carry 
three persons, who sit facing the motion ona seat in front. Its 
weight when empty is one and a half tons, and when fully loaded 
about two and a half tons. This carr 5 Which I have just 
described, is similar to that made for the Marl of Caithness, whose 
doings in Scotland we have from time to time heard so much about. 
Mr. Rickett has, 1 believe, constructed several of them, some of 


















which have been sent abroad. 
cribe one constructed by Messrs. Carrett 
last year at 
the eastern am 





I will now pass on to dk 
and Marshall, for Geo 
the Agricultural Show at Leeds, and is now in 
of the International Exhibition. The followin 
general particulars :—The boiler is of the best 
joints are flanged and welded, suitable for a test of 
working pressure of 159 Ib. The fire-box and tubes are of ee ? 
which are turned to fit the tube plate, and then hammered over and 
brazed in. ‘There are three wheels—the two driving ones are of steel, 
with cast iron boss, and an inside and outside tyre, with hard wood 
between; they are 4ft. diameter and Gin. wide. Lither wheel can 
be disengaved by withdrawing its corresponding clutch, which is 
“The front and steering wheel is Sft. diameter and 
Phere is one point connected with this wheel worthy of 





Salt, Esq. It was exhibited 
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special attention, viz., that besides being held in its place by a 
vertical forked spindle, which passes through guides; it has a 
parallel motion which transmits any strains taken by the wheel, and 
given out at its axle to a fixed pin or fulcrum on the frames. ‘Thus 
the brunt of obstacles on the road is taken quite independently, and 
the steering is left free from any injurious strain, 

The action of this is represented by Fig. 6. The cylinders 
Gin. bore and Sin. stroke. They are connected to the driving « 
by spur gear, which is in duplicate on either side of the engiue i 
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the proportion of 5 tol. The cylinders are fitted with slide and 
expansion valves, and arranged when required to cut off as early as 
one-seventh of the stroke; this expansive motion of necessity 
deadens the noise of the blast to a minimum as well as economising 
steam. The boiler is fed by a small donkey, as well asa fixed 
pump, always in operation when the engine moves. The tank 
carries water for 10 to 12 miles, and the fuel space will contain coal 
enough for about 20 miles. This carriage is furnished with seats, 
including the steerer and stoker, for nine persons. Its total weight, 
when fully loaded, is from four and a half to five tons, about four- 
fifths of which is carried by the two driving wheels and one-fifth 
on the steering one. 
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Fig. 6 shows the usual method of connecting the front 
wheel. a, is the wheel; 6, b, a forked spindle passing through 
the guide c, which is firmly attached to the frames on the 
top; h, h, are the springs, and also the guiding handle. It is 
evident that any obstruction to the forward motion of the carriage will 
have a tendency to break the spindle at A, B. On the right handis 
a plan of the arrangement referred to. a, is the wheel; 4, 4, the shaft 
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on which it revolves, attached to the eyes; c, c, are the links; 
d,d, the other ends, of which are connected to the lever e, which 
moves on the pin /, which is firmly fixed to the framing. It will be 
seen that the wheel a can be turned either to the right or to the left 
about o as a centre, quite unaffected by the links d, d, and the 
lever ¢, which maintain the distance from f to o, under all cir- 
cumstances the same, and thus the upright spindle is relieved from 
the injurious strain, which we have seen in the former case had a 
tendency to break it at A, B. 


FIG. 5. 
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It will be noticed that the poeeioasts speed of the engines is 
very great; indeed, so much so that if the carriage were made fast, 
there would be purchase enough to make the wheels skid. We will 
now leave this carriage, and pass on to give a brief description of 
one now in the eastern annex of the International Exhibition, with 
which I have myself been connected, manufactured by T. W. Cowan, 
of Greenwich. 
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By reference to the sketch, the general arrangement will be easily 
understood. It is made to carry thirteen persons, including a steerer 
and a stoker. The steerer sits in the centre of the frort seat, having 
one passenger on each side. Back to back with them are seats for 
three others, and for six more (three on each side), facing each other 
similar to the inside of an omnibus, By this mode of crranging the 
seats, it can conveniently be covered in, with a door ot. one or each 
side for entrance. The stoker is placed in the tender behind. The 
boiler is of the ordinary upright tubular type, the outside shell being 
steel. It is 2ft. diameter, and 3ft. 9in. high; it has 40 square feet of 
heating surface, and a fire-grate 2lin. diameter. It is fitted with a 
perforated steam pipe round the top to reduce the chance of priming. 
The main framing of the carriage is ash, 4}in. deep, lined with 
edge plates din, thick. To the outsides are bolted two iron founda- 
tion plates for carrying the cylinders, &c. On the inside of the 
framing are the driving wheels, which are 3ft. diameter; they have 
a cast iron boss similar to Crosskill’s, and are both keyed on the main 
driving axle. On the outside of these wheels come the bearings 
which carry the springs. Beyond these are fixed the cranks, to 
which one end of the connecting rod is attached, the advantages 
claimed for thus arranging the parts are, “that the gauge of the 
hind wheels being considerably reduced, does not necessitate throw- 
ing the inner one out of gear when turning curves; and, secondly, 
that direct action is obtained without having the axle cranked, which 
past experience has shown to be highly objectionable, as the con- 
tinuous jolting very soon breaks it.” 

In order to keep the axle in its right position, a link is employed 
in preference to axle-box guides, as, by its use, far less friction is 
caused, and the distance between the shaft and cylinder is maintained 
precisely the same, and the action of the valves remains unaffected 
by the vertical play of the springs. One end of the link is connected 
to the axle bearings and the other to a provision on the foundation 
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plate. The working parts are entirely boxed in to protect them from 
dust and grit; but in the figure the casing has been removed. ‘The 
cylinders are Sin. in diameter and Qin. stroke. 

When fully loaded the weight is 2} tons; about 40 ewt. is carried 
on the hind wheels, and 10 cwt. on the front ones. All the parts of 
the engines are made as light as possible, steel and malleable cast 
iron being introduced wherever practicable. 

The mode in which the steering is effected is by means of a chain, 
and can be readily understood by reference to the figure. I'he steerer 
is provided with a reversing lever, so that the carriage is entirely 
under his control. The tank is placed under the seats, and the coal 
in the tender behind. 

The drawing represents adesign for a large steam carriage capable of 
carrying from thirty-four to thirty-six persons. The boiler, tank, 
and fuel are placed in a compartment at the back. The engines 
are bolted to the side frames, acting direct on 4ft. driving wheels. 
They are enclosed by the outside casing, as shown, which can be 
easily removed when required. 

I think direct action is preferable to gearing of any description 
in a case such as this, as the engines do not take away from the 
room of the carriage; they are easily got at; and, as the motion of the 
working parts is slow, the wear and tear is lessened The exhaust 
is sent out at the back at an angle; and, if thought fit, the funnel 
can be made to project. The mode of entrance is by steps on each 
side in front—the inside passengers passing in at a door, the out- 
side ascending the ladder. ‘I'he driver stands on the platform in front, 
and is provided with suitable steering apparatus, and also the 
reversing lever. The stoker is placed in the tender behind. The 
front wheels are 3ft. Gin.; the length of the body of the carriage is 
16ft., and over all 21 ft. 

I shall now proceed to bring my paper to a close, and trust, by the 
various points brought under your notice this evening, I have 
shown that there are no serious mechanical difficulties to the 
success of steam carriages which cannot be overcome; and that, in 
many cases, their introduction would be attended with beneficial 
results. I have to thank you for your kind attention, and trust 
that the remarks which will now be made from more experienced 
and abler persons will throw fresh light upon the subject. 

Having now described those steam carriages most worthy of no- 
tice which have been constructed from time to time, and pointed 
out the particular features of each, I will now proceed to consider 
the following general principles, which, whatever be the mechanical 
arrangement of the parts, remain the same. 

1st. To determine the necessary tractive force. 
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2ndly. The necessary requirements in good driving wheels.; 
3rdly. The size and best description of boiler. _ 
4thly. The working expenses as compared with our present 


vehicles, 
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First. To determine the necessary tractive force. The “chief 
resistance to the forward motion of a vehicle at common speeds, and 


| on ordinary roads, is that which arises from the roughness and 


softness of the surface—the one causing loss of power by its being 
expended in producing shocks and jolts, and the other due to the 
sinking in and consequent friction that arises. : 

These resistances vary within wide limits, according to the 
material, construction, and state of repair of the road ; also more or 
less with the weather, according as it is wet or dry. They are 
usually expressed by the proportion they bear to the gross weight of 
the carriage ; thus, if it required a constant force equal to 1 cwt to 
propel a vehicle weighing 30 cwt., the tractive force required would 
be expressed by saying that it was equal to ,j; the load. 

On common roads, made with gravel or broken stones, the re- 
sistance is found to vary from 3; to ss, the load averaging rather 
less than ;!,, when in a very bad condition, or freshly macadamised, 
it is, at times, increased to as much as +4, the load. aE 

On paved roads, owing to their extreme hardness and solidity, it 
it is less than on others, rarely exceeding ;\; : 

Another resistance which has frequently to be encountered is that 
due to gravity, and, on steep inclines, forms the most important one. 
If a slope ascends at the rate of 1 perpendicular foot in 40, it 1s 
evident that a force equal to 2, the load will be required to counter- 
balance the ascent alone, and if it be at the rate of 1ft. in 30, it will 
require a force equal to ,4; the ioad, and so on. : = be 

Now suppose we wished to design a steam carriage, and it , 
required, when necessary, to ascend inclines of lin 10, which may 
be considered as the steepest to be met with on the main roads in 
this country. This ascent alone will require a tractive force of {5- 
The load to this must be added 7, the load as being the maximum 
resistance due to the road itself; these together make 4, adding to 
this 1, more, to allow a margin of surplus power. It then oe 
} the load, which may fairly be considered as amply sufficient under 
the worst circumstances, more than this only causing useless weight. 

Now presuming the carriage, when fully loaded, to be five — ° 
constant force acting at the periphery of the driving wheels o 


25 ewt. will be required. This, we have already seen, can “4 
obtained by a variety of means—cog wheels, endless chaias, direc 
action, &c. 3 will be 


Under ordinary circumstances a less tractive force than } 
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found amply sufficient, and in countries where there are good | 


military roads, and tolerably level, a still less will suffice; but it 
must, of course, be varied according to the requirements of the case. 

Having now settled this point, we will pass on to consider the 
necessary requirements of a good driving wheel. 

In the construction both of steam carriage and traction engines, 
the designing of a good, strong, and suitable driving wheel has 
been found to be one of the most serious mechanical difficulties. 

Carrett and Marshall’s steam carriage, when shown at Leeds last 
year, had driving wheels which consisted merely of a skeleton 
frame of steel with a tyre shrunk on. Since then wooden fellies 
have been introduced between the tyre and spokes. This 
addition has no doubt been found necessary to deaden the shocks, 
which would otherwise be severely felt, and very soon destroy the 
wheel. 

In Bray's traction engine layers of wood and india-rubber have 
been secured on the inside of the tyre to effect the same object, and 
it has been found, as a general rule, that in an iron wheel an 
elastic medium for the tyre to bear upon is absolutely necessary. 
The result produced by not taking this precaution is that, owing to 
the continual blows upon the tyre caused by the obstacles in the 
road, it gradually expands, and eventually works loose and comes off. 
This difficulty is experienced with wooden wheels, although to 
a less extent, and is, in ordinary practice, most efficiently 
and ingeniously overcome by what is termed dishing. The 
spokes are inserted into the box at an angle, and when running 
the wheel assumes the position as shown in Fig. 2. After the 
spokes are driven well in and the fellies fitted, the tyre is shrunk 
on. This shrinking on by contracting its diameter produces an 
increased dish, the consequence of which is that the spokes always 
have a tendency to spring back to their original position, and as 
the tyre becomes larger by wear the spokes and fellies follow it up, 
the wheel remaining equally good, and to all appearance the same 
as it was at first. There are other reasons for dishing wheels, but 
this which ! have just mentioned is by far the most important. 

Upright wooden wheels, as might be expected, last a compara- 
tively short time, the tyre continually working loose and requiring 
shrinking on afresh. 

In steam carriages, as the axle revolves and the wheels are fixed 
to it, dished ones are unfortunately not applicable. I think when 
not more than 4ft. to 4ft. 6in. in diameter, a wooden wheel is prefer- 
able to an iron one; such for instance as that adopted by Hancock, 
which is of a particularly strong form, especially for transmitting a 
twisting strain. 

There is one point connected with this portion of the subject 
which it is as well to notice, as there still remains a doubt with 
many persons respecting it, viz., the amount of adhesion that the 
wheel has on the road. This is a matter of considerable difficulty 
with traction engines, where the load is drawn; rot so, however, 
with steam carriages, where it is carried. This has frequently 
been proved to be the case beyond adoubt. Mr. Gurney, among a 
variety of experiments, found that under the worst circumstances 
that ordinarily occur, the adhesion of a plain wheel on the surface 
of the road without skidding perceptibly was sufficient to propel 
a gross load of from 2 to 2} times that which it carried itself. 

The next point for us to consider is the boiler. The best and 
most suitable form for steam carriages is a matter upon which, as 
might be expected, there exists great difference of opinion, and 
will, no doubt, remain unsettled until many experiments have been 
tried and more experience obtained. 

The boiler prefered by Mr. Rickett is cylindrical, with an internal 
flue and return tubes. The fire-grate is placed in the front portion 
of the flue, from which the flame passes to the other end, and then 
returns round a smoke-box through a number of small tubes placed 
on each side. 

This description of boiler has, I believe, been attended with con- 
siderable success, owing to its shortness. It takes up comparatively 
little room and is not perceptibly affected by inclines. 

It is needless to say anything in favour of the ordinary fire-box 
boiler; their general adoption and universal success in locomotive 
practice unquestionably prove their suitability for steam carriages. 

The ordinary upright tubular boiler is one which has been much 
resorted to. It particularly fulfils the requirements of the case. 
Being vertical, and not horizontal, it occupies but little space. It is 
quite unaffected by inclines, and is lighter than any other, inasmuch 
as when the end of the journey is approached the water level can 
be let down to within a few inches of the top of the fire-box with- 
out danger, and consequently less tank room need be provided. It 
also has the advantage of superheating the steam, to a very great 
extent rendering the exhaust generally invisible—one very impor- 
tant point. The chief objection urged against their use is that 
they are apt to prime. This, however, can greatly be reduced, if 
not entirely prevented, by keeping the boiler short, in proportion to 
its diameter, in order to obtain more area at the water level, and 
also by working the water moderately low, to allow plenty of steam 
space. A perforated pipe placed close to the top, to draw the 
supply from, will also be found of service. In determining the 
size of boiler necessary for any particular case it must be 
remembered that in fixing the dimensions of the engines we 
were obliged to have sufficient tractive power at our command 
to overcome the maximum resistance which we took at } the 
load. In reckoning the amount of evaporative power in the 


boiler, we have only the average resistance to take into account. | 


This we have already estimated at 53 the load; therefore, a constant 
mechanical effect is required equal to s4 the load raised through a 
space corresponding to the speed of the carriage. Having this 
before us, we can ascertain for any case the horse power to which 
this effect will be equal; for example, taking the total weight of a 
carriage when fully loaded to be five tons, and required to travel at 
an average speed of ten miles an hour, then the mechanical effect 
required in one hour will be 3} cwt. raised through a space of ten 
miles. This will be found to be equivalent to the development of 10- 
horse power. 

As in small boilers the combustion is not so intense as in larger 
ones, and as lightness is of greater importance compared to economy 
than under ordinary circumstances, the proportion that the firegrate 
surface bears to the heating surface ought to be much greater than 
usual in locomotive practice, say, not less than 1 to 25, ie., 
1 square foot of fire-grate surface to 25 of heating surface; then 
taking 8 square feet of heating surface as equivalent to one actual 
horse power, which in most cases would be found sufficient, a 
10-horse boiler would require 80 square feet of heating surface, and 
Not less than 3! of fire-grate.* 

With regard to the mode of feeding the boiler, a pump and an 
Injector would no doubt be found to answer well, the one to work 
when the carriage is in motion, the other when at rest. 

_ An Injector does not act satisfactorily while travelling, for 
it requires great attention, as the jolting and constant fluctuations in 
Pressure affects it. 

With regard to the cost of working steam carriages as compared 
with other vehicles, the various expenses attendant upon each vary 
Within such wide limits according to the circumstances under which 
they are placed, as to render it impossible to draw a comparison 
between them which will hold good in all cases. We will, however, 
take an example which will serve as a tolerably fair guide; the cost 
of running a two horse omnibus in London from sixty to seventy 
miles a day averages about £17 per week; each omnibus requires 
eleven horses to work it; the keep and loss in horse flesh alone 
amounts to no less than £9; the rest is due to the coachman, con- 
ductor, horse keeper, duty and cost of repairing, and depreciation of 
omnibus, _The original outlay may be reckoned at about £450, a 
good omnibus costing £120. This is capable of carrying twenty-six 
persons, twelve inside and fourteen out. The correctness of the fore- 
going is unquestionable, having been obtained from the very first 
authority. A steam carriage somewhat similar in outward appear- 
nce to the drawing, suitable for the same number of persons to 





* In cases where the average resistance is ter than one-thirtieth, or th 
roads very hilly, or the fuel of i ity, @ must 
= iy be Y fuel of inferior quality, the above proportions must 


travel at the same speed, say, eight miles an hour, would require 
from 9 to 10-horses power, and would weigh when fully loaded 
from 5} to 6 tons, and cost about £450, the original outlay would, 
therefore, be about the same in both cases. The cost of working 
may be estimated as follows:—Taking the consumption of coal at 
the rate of 10 1b. per horse power per hour, it would be about 
2} toms per week. ... 0. coo soe coe coe coe vee £2 108. 
The steerer and stoker ... 0 see soe ee we 3 10 
Depreciation and repairs at 50 percent. perannum...4 7 
Duty, we will presume to be thesameasanomnibus 1 15 
Minor expenses, including water, oil tolls, &c.... ...1 0 


£13 2 


The difference between the two in favour of steam will be about 
£4, and can be traced chiefly to the cost of keep of horses; it must 
be further borne in mind that, when not working, they still cost a 
large sum, while the steam carriage consumes nothing. pclae 

Connected with the relative economy of steam and horse power, 
one general principle may be noticed, viz., that owing to the com- 
parative small mechanical effect produced by horses travelling at 
high speeds, the economy arising from the adoption of steam is 
more marked as the speed increases. 

To illustrate the power developed by horses at different speeds, it 
may be mentioned that if the effect produced by a horse travelling at 
the rate of two and a half miles per hour be represented by 1,200, 
that corresponding to eight miles per hour will be represented by 
43, or nearly one-third. 

Before coming to a close we must not omit one point connected 
with the introduction of steam carriages on common roads deserving 
our particular attention. I refer to the effect produced with refer- 
ence to the frightening of horses, and the best means of reducing, 
and, if possible, entirely avoiding it. 

It is not a matter to be wondered at that the traction engines 
which have, until very recently, frequented the streets of London, 
have caused great alarm in this respect. Considering the size, 
strangeness, and ugliness of their appearance, and the noise and 
pufting produced by the blast, it would have been remarkable if such 
an effect had not been produced ; and it would, no doubt, take a long 
time before their general adoption would have been unatiende: 
with dangerous results. 

The case, however, assumes a very different aspect with regard to 
steam carriages. They could be constructed in external appearance 
very similar to many vehicles now running with passengers inside 
and outside, the boiler and working parts entirely enclosed, and, 
consequently, quite out of sight. 

There cannot be a question but that a carriage similar to this 
would have far less tendency to frighten horses than the traction 
engines. The only difficulty of any importance is to properly 
dispose of the steam. Mr. Rickett has proposed to condense it. 
About eighteen months since he made an experimental steam 
carriage worked at 250 1b. per square inch very expausively, and 
condensed it with 800 square feet of surface exposed to currents of 
air. This, however, was not found to produce the desired effect. 
The expense, difficulty in obtaining sufficient surface, weight, the 
necessary mechanism to produce a blast, all tend to prevent this 
system from being adopted. 

It has also been suggested to let the steam issue out at the back of 
the carriage in as continuous a stream as possible. 

As it would materially injure the draught of the steam were it not 
to enter the funnel in putta, the only means of effecting it to any 
extent would be, if possible, to equalise it after having passed out of 
the funnel, and before issuing into the open air. 

It might be effected to a certain extent by letting it pass into some 
spare space which would act as a kind of air vessel. If then allowed 
to find exit behind the carriage it would be almost out of the sight of 
the horses approaching, and only seen by those following it, which 
would not prove a very serious objection. The exhaust steam 
ought to be reduced in quantity as much as possible by carrying 
out the principle of high pressure and expansion. Where direct 
action is adopted the size of the cylinder is proportioned to the 
maximum resistance, which we have seen to be considerably greater 
than the average resistance; consequently, in such a case, it can be 
carried out to the greatest possible extent. 


There is another cause to the frightening of horses which, un- 
fortunately, does not seem capable of a remedy. It is due to the 
strangeness in appearance of a vehicle running along without any 
evident source of propulsion. It is impossible to say to what extent 
this affects the matter, and probably it would not take long before 
the horses would get accustomed to it. I think, in the case of 
traction engines, it might be greatly removed — presuming them 
properly boxed in to hide the boiler and machinery. If a horse were 
placed in front in some shafts, it would assist in steering, and, at the 
same time, take off that novelty of appearance just referred to. This 
principle is exemplified in many self-propelling portable engines, 
and I have no hesitation in saying that it has a marked effect in 
this respect. 

With regard to the management and control of steam carriages, 
no danger can be feared from any difficulty on this score, as, with 
suitable steeriug gear, and not much weight on the leading wheels, 
the direction is under the perfect command of the driver. Take 
Aveling’s engine, for example. In a like manner, with effective 
brake power, and, in cases of necessity, by reversing the engines, 
the carriage can be brought to a standstill much sooner than with 
| animal power. 








Sream Free Enornes. — Messrs. Shand and Mason, the well- 
known makers of steam and hand fire engines, have just entered 
upon new and commodious premises in Upper Ground-street, 
Blackfriars. The business of steam fire engine making is likely, 
from its increasing extent, to give them full employment. 


Protection or Suips’ Propetters.—A trial, by order of the Ad- 
miralty, has been made at Portsmouth of the Cunningham plan for 
protecting the screws of steamships from fouling by underlying 
warps, wreckage, or other floating material, with a small screw 
yacht, belonging to Mr. Cunningham, the patentee of the system of 
reefing top sails from the deck, and fitted with his “ screw protector,” 
which is a simple application of radius bars from the inner sternpost 
and deadwood, with chains reaching from them to the ships’ quarter 
and keel, and a network of rope and chain at the water's edge in the 
run of the ship. The tests first applied were those most likely to 
occur under ordinary circumstances of losing masts and rigging 
from the effects of the weather or from the shot of an adversary, in 
both instances being supposed to be under steam with the spars and 
wreckage sucking under the quarters. A boat's spar with loose rig- 
ging attached, and numbers of ends of ropes floating, to represent 
i wreckage, was thrown overboard from each bow, fore and main 
chains, checked with guiding lines to bring it under the quarters, 
the vessel yawed wide over in order to bring the wreckage across 
the vessel's stern, and therefore as closely as possible in contact with 
the working screw (the Swinger gunboat having the vessel in tow 
at full speed) ; but every attempt to bring about a “ fouling” failed, and 
the “ protector” proved to be thoroughly efficient. These tests were 
next repeated at half speed, and were attended with the same results. 
A quantity of ropes, coir and hemp, was next made up in loose coils 
and flung overboard from each bow, and also from the chains on 
each side, and the whole mass, with their numerous floating loose 
ends, were checked along the sides of the protectors to give every 
chance of fouling the screw. This was, however, again found to be 
impossible, and further experiments in this direction were therefore 
abandoned. In the concluding experiment the schooner was made 
fast from its stem to the gunboat’s stern with a short length of 
hawsers, the gunboat then going a-head at full speed, when the 
spar and wreckage were thrown over from the gunboat between the 
ends of the protectors over the schooner’s screw. It, as a matter of 
course, became fouled at once and gave an illustrative proof of the 
want of some means of protection from floating wreck, hawsers, &c., 





of our ships of war when under steam. 





BARKER'S CASTING DRUMS AND PULLEYS. 


Fig. lis a plan of a moulding box for a drum or pulley, and Fig. 
2 is a vertical section of the same, arranged according to the inven- 
tion of Jonathan Barker, of Todmorden. A is the bottom part, and 
B the top part, which are fitted together and held in position by 
steady pins and cotters C, as usual. Both top and bottom parts 
have cross bars or radial bars with central bosses D, E, bored out 
true to fit the spindle or mandril G, which is turned to the size of 
the bush or key’to be employed. _H is the drum, pattern, or model 
of metal, the boss of which is bored to fit the mandril, and I and J 
are the chills, which are formed to fit the outside of the boss and also 
the mandril,so that when the pattern has been rammed up and 


withdrawn, the chills can be replaced and will retain their position, 
and, when the metal has been run, the mandril can be driven or 
drawn out. Moulding boxes constructed and fitted in this manner 
can be employed in the usual marner, and castings produced there- 
by withfgreat facility and truth or accuracy of formation. 


FiGc.t. 























Fig. 3 is a cross section, and Fig. 4 a vertical section, of a mould- 
ing box for casting conical bushes or keys. A, B, are the side parts, 
which are bolted together and bored out to the exterior form and 
size of the bush and of the hole cast in the drum in which it is to be 
introduced ; C, D, are caps or covers fitting to the other parts, and 
having central holes therein for the ends of the portable spindle E 
to pass through. The spindle is formed to the size of the shaft to 
which the drum or pulley is to be applied or fixed, and projec- 
tions e, e, are formed or fixed thereon, leaving spaces G, H, each of 
which forms one-third or other part of a bush of suitable shape and 
size to fill the space betwixt the shaft and boss of a drum to be fixed 
thereon, and cotters I, J, are passed through the spindle to hold all 
the parts of the moulding box together during the casting of the bushes. 


HACK AND CARTER’S SCREW COCKS. 
Tuts invention, by Messrs. Hack and Carter, of the West Mid- 
dlesex Waterworks, Hammersmith and Kensington, has for its 
object improvements in screw cocks. 
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The illustration shows a vertical section of ascrew cock constructed 
according to the invention. a is the valve, made truly flat around 
the edges of its two opposite sides. These flat portions are received 
in a groove or recess formed around the passage through which the 
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sas is usual; bis the screw for raising and lowering 
»wer end is received in a hole in the bottom of the 
th the valve is received when raised, and at its 


fluid is to pa 
the valve, its | 
chamber, it 











upper enc suitably formed to receive the key e, the cylindrical 
portion ¢! of the stem of which passes through a corre spending s hole 
in the cover d; the enlargement the lower part of the key is also 





wit 























cylindric al, ind fits in a chamber formed tn the cover d to 
receive it; ¢ is the ring placed between the top of the chamber 
in the cover and the top of the enlargement on the key. It 
is fitted to the surfaces both above and below it. This ring is, 
by pref ence, m ‘ I , but it may be of other metal or ma- 
terial. Water is admit ed to the hollow of the key e through the 
passage b! formed through 11 indleb; the enlarged part of 
the key c is 1) forced uy ! forming a 
fluid-tight j t and p ; e OF passage 
in the cover «, t h wi » key ; / is the guide ring 
for st 1 rend of the : v indle & This ring is 
shown i tration to | crewed Into the bottom of the 
chamber formed in the cover, but it may be attached to the bottom of 
the cover by the ring having lugs fo med on it, whiel h are connected 
to the « hb rews,o yr he « mci Ss COnNCE edto the cover, 
A collar 1 the screw ste Iso comes against the bottom of the 
ring jf, so that the screw i by it prevented from rising. On the 
upper surface of ‘fis supported a spring g, which presses 
the key e upw: ist the ring e, and thus secures a fluid-tight 
joint being « is a cover fitted to the square head of tl 

key ec, and capable of revolving with it. This cover is to exclude 


any foreign matter from ¢ 


the key and 





le in the cover through which it passes. 
) WORKING MACHINERY AT THE 
TERNATIONAL EXHIBITION. 
1 cuests precedence, from inernational courtesy, 
nc y of Paris, sh ows a small shearing machine, 
, for plate up . four inches thick. This, we 
nted in Englend. The gearing in this machine 





GivinG our f 
we find that 
with revolving ¢ 
believe, has beeu pate 


In € 





wl it, y from the cutters, whic h are, by extending their 
spindl: it ivee at the back, thereby allowing of a great breadth of 
plate cut. would be no limit to this breadth if the 


bevel gearing. This appears a very ing 
er the difficulty found in most shearing ma- 


rreat 





cutters were wo 
pious j 
chine: 





, of taking ina 














brea = of plate. Itis,nodoubt, a good plan 
if the machine be used for straight shearing merely, but its efficiency 
is diminished for eutting out curves or cireles, as the frame carrying £ 
the eutters n wily blocks up one side of them. The workman- 
ship i vi i 1 Americans seem too busy at punching 
and sheariuy themselves to send any machine of the kind to the Ex- 


hibition. 

























































Austria exhil two small hand lever shears, and a punch ing ma- 
chine with six Jin. punches for j4,in, plate neither of these deserving 
but little notice. Horak, of Vienna, shows a little machine for 
punching out coffee strainers, for which he Pe Parsee a medal. It 
consists of fine mall punches worked up and down in a frame, 
while the plates are being rotated underneath by a elf-acting motion. 
The centre hole to fix the strainer down is first made by hand. 

Spain sends asimail double punching machine, Mr. De b 
Bareelona, being the exhibitor. appears asa * pressing machi | 
in the oflicial ‘logue. It is on the well known model of the 
Manchester mach the same firm, but seems to be disowned by | 
the Nuvi ich on aceount of its rude workmanship. ‘This is 
the only machi ut by 5 " 

Messrs. Whitworth and Messrs. Sharp, Stewart, and Co., of Man- 
chester, aid Messrs. Buckton, of Leeds, show large punching and 
shearing mach | acting, with eecentric and slides. In 
Whitworth’s 1 i ‘punching holes in ljin, plate and shearing 
up to the ime thickness, taking in power is got up by a 18}in,, the 
Bil | wheel, so that all the strain is on one tooth. The framing 
is cast in two } ind te fully carry out the “ dualistic” pr inciple 
he has two ily-wh Th oke of the punch can be varie 
very usele ldition ‘The stop motion for the punch is very 
defective, as it require everal turns of a hand wheel to throw 
the punch out oi m this wheel, again, is out of the reach of 
the mar the pu i It is easily seen that Mr. Whitworth 
does not make steam boilers in his work: shops. 

Sharp, Stewart, aud Co.'s machine for punching and shearing 1}in. 
plates is well shaped, and is in every respect much superior to Mr. 
Whitworth I shears are atan angle for bar cuttin It does 
not, howeve em very convenient for working angle iron. 

= machine of Messrs, Buekton punches l}in. holes in 1}in. 
plates, and sh phe haeper pee vse s, taking in 24in. from the 
centre of the p inch id edge of the shears, ‘These are at an angle 





i 
for cuttin 
for cuttin: 


bar iron, and there is, besides, a knee joint arrangement 
angle iron, ‘The machine is well arranged 
for punching and ring angle iron. The framing i in one rather 
rough castin The lower blade of the shears is lengthened out to 
bear up the mveniently 

Nasmyth and Co., of Patricroft, a self-acting dividing and 
punching machine for holes in any length of plate up to Loft. 9in. 


up tin 


! — ce 


show 





‘The plate t punched is placed upon a table similar to that L 
planing machine, and is worked underneath the punch by a very 
ingenious self acti motion, Which can be easily altered to suit a 
different pitch of rivets The eccentric working the slide of the 


punch is driven by an independent engine, of the Patricroft steam- 
hammer design, a © of the machine. 


Fairbairn and ¢ Leeds, show a small portable 


i the bac 


of shearing 
























machine on rollers, ither hand or steam power, with circular 
cutters + in. plates, with a stud in a grooved table for 
cutting . ‘This will only take in Zin. from the edge of cutters. 

Itulse, of Manel » has a neat small punching | and shearing 
machine, on t . to punch a gin. hole, shearing a Jin. plate, and 
takipg in Vlin. 1 the usual fault with ween. ok having the 
pune hin rand shearing on the same side—that of the shears being 

i r the convenience of the operative. 
Lo y has avery elegant — machine for punching 
and shearing jin. ‘This | sis very well arran t 
it might be improved by pl hears at an ¢ ’ 

Rhodes, of Waketicld, exhibits a small punching and shearing 
machine, for | 1. thiek, and taking in up to Sin. Its slides are 
worked by ty the ends of which are caught at the top by a 

‘ t 1 « to each, Much gearing is thus dis- 
any wachine, and especially so in this 

rail ( Ine t ol, as shreds of the plate I lig cut are 
t I wheels and break the teeth. The shears are 
fort ‘utting. ‘This machine seems to contain within 
nents of ageod punching and shearing apparatus. ‘The 


general idea might be carried out in a larger-sized machine; and 
worked by two cams instead of the present eccentrics, Wo ild give 
the irregular motio ch so much liked by boiler makers, 


siven them to set the plate properly 
A stop motion to throw the punch 
required, 

Manchester, exhibit two punching and 
¢ size one is driven by a small steam 
s framing. The ordins ary slides are dispensed 
is it is worked by a triangular lever, some- 
“ bobs,” for large mining pumps. 
s caused to vibrate at the top by an eccentric 


as they 
under the d 
out of gear is 
De Bergue 
shearing 
engive attached t 
with in these mac 
to 
lar lever 


Ther 





so much 


and ( of 





mia 
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he so-callec 














inas it punches and shears at the other two corners of the 
triangle ra ona s between these two. The larger 
machine has legant and symmetrical appearance. The 
punel ithasmall nipple on the face, which in the 


process « f } 
pune hed, 

pitch, a point 
distance 


into a centre punch mark in the plate to be 
holes in a straight line at a uniform 
whed to the machine, so adjusted that the 
n the centre of the punch equals the pitch of 





5 


of it 





the hol ’ hed. This pointer, in the process of 
punching, drops into the centre punch indentations, indicating 
to the workman that the adjoining indentation is exactly 
under the centre of the punch. By means of this apparatus, 


etting between the cylindrical porticn e! of | 


| collapse, 


in addition to greater accuracy, more work is got through. As 
— as sixteen holes a minute can be punched by this machine. It 

capable of punching lin. holes through ‘Lin. plates 2lin. 
bens the edge, or discs Tin. diameter through fin. plates. The 
machine admits of the punching-head being reversed, if it be re- 
quired to punch holes in large plates, at a greater distance from the 
edge. ‘The punching-head and die-holder may also be taken away, 
and replaced by apparatus for rivet making. The second size 
machine is similar in prine iple, but slightly different in design. It 


















is single-geared only. It is fitted with stop motion and pointer 
r to the large punch above mentioned. This stop motion is 
instantaneous, and very convenient to the workman, a mere touch 


all that is required to throw the puuch loose, 
fact of the punch in this machine moving 
le is not such a disadvantage as it would at 
t appear ; bee , a8 most people will have observed, the punch- 
g of any plate is in reality effected long before the punch is down; 
| the sharp snap of the driven out disc of metal is often heard before 
the punchis half through. 

Messrs. De Bergue also exhibit a riveting machine for girder work, 
driven by a belt, the motion being transmitted through double gear 
to an eccentric shaft, which alternately forces forward and draws 
back, by means of a connecting rod, a hollow cylindrical 


| of the handle be ins 








through ana 


er 











Cc wrier, 











hol a plunger, in which is fixed the heading die. The opposi 
dic is held in the end of a strong steel screw, fitted into a bush in 












the pillar which receives the thrust in the process of riveting; 
the use of the screw, which is squa red at the outer end, being to 
adjust the distance between the dies for various thicknesses of plat . 
This machine is also titted with a stop motion similar in principle to 





| the one on the puns hin mae hine, by means of which it is protected 
from injury sh ould the plunger, in advancing, come in cont act, by 
accident, with & col ld rivet, the of an angle bar, or other 
impedin nt su ient, in case no provision were made for sucha 
| contingenc y, to break down the machine. 

This machine is capable of heading rivets up to lin. in diameter 
and at the rate of about 16 per minute, and, including all stoppages, 
its average has been from 3,500 to 4,000 rivets per day of ten wo 
ing hours. This, compared with the old system of handwe 
equivalent to from 17 to 25 sets of riveters, each set comprising 
three menu and a boy. 

The angle bar, cut 
by this firm, is simila 





edge 


















g, or scrap-cutting machine, also exhibited 
in principle, so far as the eccentric and large 














punching gear are concerned, to the sheariug ‘machines. It is also 
| « very fine looking machine, and is capable of cutting bars Gin. by 
| Ijin. in thickness. ‘ 
| It is to be regretted that a com rected series of boiler-making 
machinery is not in the Exhibition. Vlate-bending machines are 
not at all represented. A aka iple machine of this kind for 
flues, chimney “I lates , is rather a desideratuin. 












Engineers are now pretty well agreed amongst themselves that 
perforating plates by punc hing y very ‘much weakens them. Any one 
can see that such a process must very much “punish” a plate. It 
is possible that in the Inte nation: al E xh ibition of 1872 there may be 
no boiler-plate puuching machines, as en; ginee ers > customers may 
have learnt by that time to sp i 
Magazine. 





Ramways iN Trary. — (From 
Southern Neapolitan Lailway ¢ 
constituted, and the founders have assembled at a general meeting 
held at Turin. The caution money ordered to be paid by the 
Italian Legislature has been duly deposited. The South Austrian, 
Lombardo- Venetian, and Central Italy Railway has been for some 

| time engaged in the erection of vast granaries at ‘Trieste for the 
reception of grain ¢ ming from the Danubian Principalities. The 
works are rapidly advanciug, and will be entirely completed by the 
15th November. The granaries, which will contain about 110,000 qrs. 
of grain, are constructed on the system of M. Alexandre Devaux, 
of the of C. Devaux and Co., of London, The company 
intends to extend this system of warehousing to other important 
vast network 
warehouse altogether 750,000 qrs. 


our Correspondent. ) —- The 


‘ompany has been detinitively 











house 


| points of their of lines, so as to be in a position to 
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Corron Marker.—-The sales of cotton for the week, as 

made up on Thursday evening, amount to 26,890 bales, of which 

| speculators have taken 14,310, exporters 6,680, and spinners 5,200 
| bales. The market throughout has shown an improving tendency, 
| with, however, only moderate transactions. American dese riptions 
| have advanced about Iid. per Ib. on the quotations of last week. 
Other kinds of cotton oa snd much steadiness, but of Surat, the 





week's import of which has been enormous, some irregular sales from 
the quay have been made. ‘The improved feeling noticeable in the 
market is in a great degree attributable to the tenour of the late 
advices from America, confirming the retreat of the Confederate 
forces from the Northern territory, rand hok ling out no prospect of an 
early termination of that unhappy struggle. The tenour of tele- 
grams from Bombay (which, however, only bring response to dates 
from this side reaching the 18th of August), received on Friday 
afternoon, caused some little disap pointme ut, and the market closed 
rather weaker, with sales of about 2,000 bales. Some exaggerated 
rumours have been current during the past day or two respecting 
the quality of the late arrival of Hast Indian’ cotton. Numerous 
arbitrations haye, however, taken place. Considering the very 
large quantity received the quality turns out. satisfactorily, though 
not of a high class. Broach are the worst, being very seedy, and in 
some cases, for this very reason, an allowance of id. per Ib. h 
made. Oomrawuttee, though not so 
sull class up to the guaranteed qual 
ticularly Bownuggen, are exceedingly rable inqu 
has been experienced for cotton in doc ht cor 

from quotations, but only a limited business has been 
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arrivals, 
more pe ar- 





good as earlier 
; and Dhollerah, 
Considk 


some slig 







ood, 











lon 
transacted, 




















holders declining to sell excepting at current rates. Quotations are | 
as follow: — Broach, merchants’ new fair, 184d. to 184d. ; Oomra- | 
wu gd at Ld. to 17}d.; and Dhollerah, ditto, 17d. to 17} id. per lb. 
Ti he usine ‘ss transacted in cotton on Satur lay Was very limit. sd, and 


ales did not exceed 2,500 bales, of which’ 1,500 were 
yen and for export. Prices were in the buyer's favour. 

per the Australasian, only 
lusines sS Was Over. Great anxiety 
the intelligence, the rooms be 


on specu- 
The Ameri- 





was, however, manifested for 
:¢ crowded to an unusually late hour. 






Opinions differed as to effect which the news of President 
Lincoln's em aneipation decree will have on Monday, many specula- 
tors believing the warwill be prolonged thereby and become 





more sanguinary, W hile others look upon it in the light of a « lespe- 
rate policy yv of the Fede ral Crovernine nt, symptomat ic of ap proac hing 
An advance of 1d. to }d. was, however, in some instances 
The following are the comparative prices of the three 


of 





re im d. 


reached Change after | 


descriptions of American fair and middling cotton, as quoted on | 


Friday, and at the ¢ rrespouding period of last year, with the im- / 


ports and estimated stocks of all descriptions :— 


1862, Isel. 
Fair. Middling. Fair. Middling. 
New Orleans .. .. 294d. .. 27}d. .. l0gd. .. 10gd. per Ib. 
Mobile .. .. .. 289d. .. 264d logd. .. 0a. ” 
Uplands .. .. 28d ee 26fd. 2. Wyd .. vjd. ‘ 
Stocks at commencement of each 
year... . oe “oo MERROW ..- *.. 


Imported since January i. ee 
Stocks, Oct. 3:— 
BOO 0s 00 0s 00 


$05,593 .. .. 





Surat .. ws co 8 cf ce ee ee 

+. Ge, 6a Se: ae 66. ae Ee ee, aes 

DUNE ca ce “ee ce ce ‘se BANOO we ; 

West Indian, ke. .. oo «2 oe 1,800 .- «. 1,150 ,,; 

Other descriptions .. «6 .. «. 6,400 «. ~ ” 
Total .. 212,590 .. 712,830 bales. 


Cotton at sea from. America. . 


From India .. ee 0s 271,000 mf es £21,000 
Total eo 36 6s 1,000 .. .. ». 221,000 bales, 








— Liverpool Albion. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
SHIPS’ ARMOUR. 

Sir,—Among the many plans which have been suggested for the 
armour of our national defences, either by sea or land, I think one 
simple, inexpensive, and most effectual way has been quite overlooked, 
and this is to fix the plates on edge either horizontally or vertically 
instead of flat, as hitherto practised. 

This plan has the following advantages :— 

Ist. Thin plates (say lin.) could be used, thereby insuring a much 
better quality of iron at one-fourth the cost than can possibly be pro- 
duced in 44in. or Sin. plates. 

2nd. All fastenings would be in the interior of the armour itself. 
Bolts at short intervals, with the heads and nuts let into the adjoin- 
ing plates, or countersunk rivets, would produce a mass at once so 
strong and so elastic that even the Armstrong chef d’euvre would be 
far more likely to rebound than to pierce* ; while, in the latter event, 
the resulting damage would be confined to an area the size of the 
projectile, instead of fracturing a surface of several square feet—in 
addition to this, all chance of a shot striking a bolt on its end, and 
driving it through the plate, as in a recent trial at Shoeburyness, 
would be entirely avoided. 

















iii] 





8rd. The ease with which thin sheets could be used to produce 
armour of any thickness. We need no longer confine ourselves to 
five or six inches, but proceed at once to the extreme limit which 
may be necessary for defence or consistent with flotative safety. 

4th. The scientific nature of such armour must be apparent. In 
a wrought iron bridge or girder the strength depends on its depth; 
and yet, in applying armour to our vessels, on which now our name, 
and, perhaps, our very existence as a nation, depends, we so arrange 
it as to present to the foe the weakest and most vulnerable part. 

dth. Armour is now an encumbrance, and, so far from adding to a 
ship's strength in a rough sea, it is a fearful element of weakness. 
But, by this method of construction, it would be incorporated with 
the vessel itself. Sheets of greater width at regular intervats pro- 
jecting on the inside would afford ever y facility for secure fastening 
to the timbers or to the wrought iron framework. 

I need advance nothing further to induce an examination into the 
scheme, for, should the idea be original, I am quite certain you will, 
at this critical period, when every proposal may be of consequence, 
give it insertion, and afford an opportunity for a consideration of its 
merits, and for any improvement which those better acquainted with 
the subject may suggest. J. HL. Stacy. 

[* lf an “ Armstrong chef dau Armstrong shot or 
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shell, noue have ever pierced 4}in. iron plates.—Ep. E.] 
LOCOMOTIVE PERFORMANCE. 
Sin,—Works connected with engineering subjects periodically 


publish a statement of the work pe rformed by the Cornish pumping 
engines, the following having been extracted from Ierapath’s journal 
of the 4th October, 1862:— 

“Coxnisih Exoines.—The number of pumping engines reported 
this month is 31. They have consumed 2,114 tons of coal; and 
lifted 16,100,000 tons of water, 10 fathoms high. The average duty 
of the whole is, therefore, 51,300,000 Ib. lifted one foot high by the 
consumption of 1121b. of coal. — ‘Lean’s Eugine Reporter’ for 
August, 18 

But I have never seen any comparison made with the work of 
other engines, and as great a 1nd litile are only relative terms, I have 
been induced to compare this statement with the performances of 
the locomotive eugines now used upon the Stockton and Darlington 
Railway. 

Iam aware that the application of steam on railways has often 
lered unfavourable as compared with st itionary engines, 
aud must confess 1 was surprised at my investigation showing 2 
result so good by the locomotive engine when taking heavy loads 
up severe 

I proceed to give the 
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be en COs 


radie hts — 





particulars of my calculations, and should 
feel obliged if you or some of your philosophical correspondents 
will point out the fallacy, if any, in my statement; and I should be 
glad if this should act as a starting point for them to follow up the 
subject, and give us the result of their investigations. 

An engine - wing 18in. cylinders, 24in. stroke, and driving wheels 
5ft. diameter : 














Tons. 

PE RNR oo as. cate hee le ee 29°85 

tender ... a a em ea, 

Load of WERT cc. cee aun ee te eee 95°10 
142 

Average gradient, 1 in 91:33; distance run, 13°75 miles ; sp 





on the average, 26°19 miles an hour, or 2304°72 feet per minute ; 


24:52 Ib. per ton gravitating force. 











Ib. Ib. 
X 24°52 1-92 Gravitation of engine. 
x 1300 = 537 ‘30 Friction of 
xX 2452 = 431°55 Gravitation of tender. 
x 1000 = 176-00 Friction of ” 
187677 Resistance of engine and tender. 
Tons. Ib. lb. 
95:1 XX 24:52 = 2331-85 Gravitation of load. 
951 %* 1000 = 951-00 Friction of ” 
5159°62 Total resistance. 
and 5159 X 2304-72ft. in a minute = 11,891,479 Ib. raised a 


foot high in a minute = 360-horse power. 


Coke consumed 7841. in 31} minutes, being at the rate of 24°88 Ib. 
per minute. 

Therefore, if 24°88 Ib. of coke raised 11,891,479 Ib. a foot, 112 1b. 
would raise 53,580,773 lb. a foot high. 

The Cornish engines being, per Lean’s Reporter, 61,300,000 for 
August, and 50,700,000 for July. 
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Which shows fav ourably for the locomotive engine, unless there 
there are some circumstances overlooked of w hich I am not aws are, 
and I believe the experiment was accurately and honestly made. 

The water consumed was at the rate of 1,350 gallons per hour, 
being 3°75 gallons per horse power per hour. 

In 1 same work on the locomotive engine I have seen 3} to 4 gallons 
quoted as a usual quantity; also the coke consumed was at the rate 
of 1,493 1b. per hour, or 4°15 1b. per horse power per hour. 

Or, that 1,350 gallons of water required 1,493 Ib. of coke, it is 
1,4 lb. of coke for 1 gallon of water; or 1-1 lb. of coke to 10 Ib. of 
water. 

N.B.The coke used was about 
the gross load. 

Stockton and Darlingtcn Railway Office, 

Darlington, October, 1862. 





of a pound per ton per mile on 
Joun Dixon, C.E. 


[The performance reported in the case of the Cornish engines i 
exc an of their own friction, which, in engines of that c lass,varies 
from 74 to 15 per cent. of the whole power exerted by the steam. 
Mr. Dixon has included, in the case of his locomotive, the friction 
when running empty, say 18]b. per ton. This friction, however, 
is greatly increased on the addition of the load. At —_ speeds 
Mr. Clark estimates that each 50 tons of train on a level adds 2 Ib. 
resistance to every ton of the weight of the engine and tender. Mr. 
Dixon’s locomotive must, therefore, have done even more than he has 
given it credit for.—Epb: E. 





THE PENETRATIVE POWER OF PROJECTILES. 

Sir,—It has been often stated by Sir William Armstrong, and 
others of equal authority, that the penetrative power, or damaging 
effect, of different projectile s, varies as their weights multiplied by 
the square of their velocities; or as W = the of the pro- 
jectile; W V* where V = its velocity. 

If, therefore, we have two proj l 
having the same velocity, but one, say of Gin. diamet ind the 
other of 3in. diameter, according to the above formula the projectile 
of Gin. diameter would be able to pet te as great a thickness of 
wrought iron 1 lating as could the projectile of 3in. diameter, which 
is abst rd, as Euclid would rem y practical engineer knowing 
that it requires twice the power to punch an inch hole through an 
iron plate that it does to punch one of half an inch diameter through 
the same plate The formula W V? correctly expresses the com- 
parative force that lies in any projectile, but uot its penetrative power 
or damaging effect. The only case in which the above formula does 
give the « comparative penetrative power of projectiles is when the 
projectiles are of the same diameter. 

The following 1 consider to be cor 
the same weight, and have the same ] 
diameters, their power of penetrating wr 
versely as their diameters. 








rht, and 
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If two projectiles be of 
rity. but are of different 
iron will vary in- 








Therefore, the compara tive pe etrativ » power, or damaging effect, 
of different projectiles, would | ssed by the formula :-— 
wv W= th t of the ‘austin 
; Where V it ; 
D D its diar 
In conclusion, I would observe that, when using this formula, it 





is taken for granted that the heads or parts of the projee- 











tiles are similar, as also their sverse § 13; and the projectiles 

are supposed to be of such material as will maintain their original 

form afte ject. J. W. G. 
Canada Worl cenhead, Oct. 15, 1862. 


VENTIONS, 
your last week’s number you 
: only in the name of the in- 
A auy patent agent or patent 


Sir,—In the article o1 
say: “Inventions shot 
ventor, and not as now i 
monger who may hap; pl 

But how is it that they thus patentable? When I,a 
journeyman m than, anxious to patent the result of y 
thought and ¢ gan to examine for mys¢ If the patent laws and 
patent statis I found that an exceedi + proportion of the 
patents was not only taken « 3s, but by the same 
patent ageuts over and over a Now, as we nventors (1 include 
yourself, Mr. Editor, as you more than on trongly uw 
this point) know the excessive liculty of inve anythi 
could not understand how X, Y, and Z, jatent agents, could respec- 
tively become Al on each of the many subjects on which they took 
out patents, and thenceforward I regarded the name of patent agent 
with settled dis trust. 

I noticed also very frequ iently, attached to applications for patents, 












poor 






ins oO 



























the words “a communication from Green, Brown, and Jones,” and 
turned to the patent law , scriptures for explanation. 1 read the 
Patent Act throughout aud found not the word “ comn 





unication.” 





I read all the Acts on patents and found the word nowhere. ery- 
where I found insisted on most « any liatically that the patent appli- 
cant must be > Tread the unreadable 


“the true and first inve mntor. 
form for “ letters patent” and here Gaae ded to the above words, 
the word “ un this realm.” Geckos ly doubting that words 
modifying in so important a manner a term used in the Act, would 
be used in a mere form without authority in the body of the Act 













itself, ] re-read the Aet to my surprise feund no authority for 
their introduction! | all the Aets with = same result. 
Surely, then, these wor sof no effect. Can it be, sir 1 








importa lification may be thus st * into 
as if its in tors were ashamed of it, : by 
But to return to the word “ comm salad m.” examining 





Charybdis 1 encountered Seyila. ‘Lo the words ue and first 
inventor,” as they occur in the form of “ declaration,” on paper of 
authorised size, as appended to the Patent Act (1 gave 6d. for my 
copy at the oe ent Office) I saw affixed an *. My eyes immedi ately 

ght the foot of the page, but, lo! the note was not there. 1 east 
about, and found it in a line of almost unnoticeable type, in a most 
unusual place, at right angles to the ia, requiring a twist of the 
neck or book to read i it in ‘these woi is, “ which must be used when 
hot a communication. 











I asked myself why the word should sneak in thus under cover of 
a hegation, “as if to hide from view,” and should be framed to 
Impsy that the text to which it was a note gave the form to be used 
for a communication, when instead it gave the form for the case of 
the “ true and first inventor,” the nly kind of applicaut recognised 
by the Act itself. I referred to the clause defining the power of the 
commissioners, and found the y had the power only to vary the forms 
and not es entially to alter them. . a 

W hen ’e, then, originates this word—nowhere occurring than in a 
seeming advisedly obse ure and obscurely-worded note, but yet of 
such potence as to alter the spirit of the Act, and make inventions, 
instead = being patentable by the “ true and first inventor” only 

















asthe Act rr a lires, patenta rble, as you say, “ in the name of red 
patent age nt or _patent-monger who may happen to apply? Are 
patents so obtained lezal ? 


. A long pent- up irritation against patent agents and the patent 
uws has loand a vent in this cacoethes scribendi. EXAMINER. 


London, 15th October, 1862, 





COATING IRON, 

Sir,—Having noted the lette rof your correspondent “ Inquirer,” 
of Bon ibay, upon the al given in your impression of the 
12th ult., 1 have waited thus far in the hope that some one bet-er 
qualified than myself would have given the required information, 
making known some cheaper, if not better process, than the one 
generally used for this purpose. 

The method I employ is that given in the invaluable work, 

“‘ Muspratt’s ( ‘hemistry ;” and, as neither that nor the compound it 
recommends may yet be obtainable in the far East, with your per- 
mission I beg to offer an extract from the source from which 1, as 











an amateur, _ obtained the means of performing this valuable process, 
It is as follows: 

« Electro- -conpering.—It has been seen that in depositing copper 
on moulds by the single cell a solution of sulphate of copper is used, 
but this solution is not fitted for de »positing copper upon iron, steel, 
or zinc with a view to adherence, because the electrical relations of 
these metals are unsuitable to that of the copper in the sulphate, and 
reduce the copper upon themselves by simple immersion, in which 
case it does not adhere. 

“ The depositing liquid generally employed for covering iron with 
rege is a solution of cupro-cyanide of potassium. It is prepared 
by adding to a solution of sulphate of copper a solution of cyanide 

of potassa so long as there is any precipitate formed, but not more, 
and washing the resulting precipitate until the percolations afford 
no milkiness with chloride of barium (in solution), Great care must 
be taken not to breathe the gas evolved, which is very poisonous. 

“ Having washed the precipitate, as above, it is dissolved by adding 
a solution of cyanide of potassium, and then filtered, Four ounces 
of sulphate of copper will make a gallon of the mixture. This liquid 
must be worked at a te mperature of not less than from 150 deg. to 
200 deg. 

“It forms an exception to the general rule that, if the electricity be 
so strong as to cause an evolution of gas at the elec trode, the metal 
will be deposited in a granular form, for this liquid will afford no 
reguline metal unless gas be freely evolved from the surface of the 
article upon which deposition is taking place. This fact renders 
necessary the employment of batteries of some intensity. The 
vessels for this solution are usually of copper, and are heated over a 
flue or sand-bath ; they then serve as the positive electrode of the 
battery. 

“After the iron, &c., has been cleansed, an immersion of five 
minutes is enough to produce upon it a thin film of copper, but if it 
be desired that the iron should have a thick coating” (and such, I 
apprehend, is the case that would meet “ Inquirer's” requirements), 
“and as the cyanide of copper process is an expensive one, it is 
advisable to increase the coating by the single cell process with a 
nearly saturated solution of sulphate of copper. The cupreous solu- 
tion should also be made as neutral as possible by the addition of a 
little caustic soda.” 

With regard to the latter portion of the inquiry, if the iron is 
thoroughly coated with copper no galvanic action can take place to 
deterior: ute the iron, but, if the coating were imperfectly done, | 
gine such action would take place under any of the circumstances 
named by “ Inquirer,” so that the safety of the article coated would 
depend entirely upon the degree of perfection he attained in mani- 
saletiag with the process. : Kav. 

soudon, October 13th, 1862. 











STEAMBOATS. 

Sm,—“ N. Z.” asks for “ perfection of capacity.” That is a merely 
speculativ » question on which very few engineers are agreed; and 
had h en his original question that shape, I should not have 
troubled him with an answer, but, indeed, he veers about in such an 
unaccountable mavner that 1 must confess my inability to know 
what he really wants, and I question very much if he really knows 
what he wants himself, 

He then asks my authority for the statement “ that fine ends are 
of more importance than diminished midship section. 1 should like 
very much to gratify “N. Z.” in this particular, if I only knew the 
sort of authority he would recognise ; not knowing that, however, | 
will offer, as good authority, a recorded fact bearing strictly on the 























point it issue. 
*N. Z.” will perhaps recollect the celebrated yacht America that 
\ d the British shores some twelve years ago, aud fairly 









distanced all competitors, leaving the smartest craft in the English 
waters hopelessly behind; well, a sketch of that unrivalled yacht 
lies before me, and her dimensions are—length, 98ft. ; breadth, 22it., 
being one foot less than four beams and a half in ler ngth, and one 
fuot less than half your correspondent’s favourite proportion of nine 
beams. 

I might cite other authority of a natural character from the form 
and proportions of the most swift moving and vigorous fishes, such 
as the salmon and the mackerel, whose length does not exceed four 
times their breadth and six times their thickness, not to speak of the 
flounder tribe of still shorter proportions, whose extreme rapidity of 
movement is dazzling to the eye. 

I will only further observe respecting the “fine run aft,” which 
“N. Z.” characterises as a nuisance, thit I need not say anything, 
as he not only endorses my view of the matter, but says, further, 
“ that it should be reduced to mere dead wood, for the purpose of 
carrying the rudder and screw. 

In conclusion, I beg leave to decline further discussion on this 
matter, which I do not consider has been so conducted as to serve 
any good G4 James MacrHerson, 
yerdeen, 13th October, 1862. 























DISC GUNS AND PROJECTILES. 


Sin,—In your notice in Tue Enoixeer of the 10th inst. of the 
Proceedings of the British Association on the Gth you say as 
follows :— 

“Mr. R. W. Woollcombe explained the nature of his projectile, by 
means of which he got rid of the friction caused by rifling, with no 
more W in idage, the projectile being a dise travelling in a direction 
perpendic cular to its axis of rot ition. 

“Mr, i jun. , observed that, with a smooth bore, the 
balls go accurately for a short distance, but afterwards they diver,e 
in uncertain directions, and this he showed must be the case as 
well with Mr. Woollcombe’s shot as with an ordinary smooth bore 
shot.” 

While taking upon himself to thus virtually substantiate the ob- 
jection of Mr. Bidder your reporter has, at the same time, omitted 
all mention of the reply I made to it. 

Perhaps you may be so good as to grant me space for a few 
remarks. 

Mr. Bidder does not appear to be familiar with the gyroscope, or 
with the light of late years thrown on the phenomena of rotation 
by that instrument, otherwise he would not, in introducing his 
observations, have assigned for the accuracy of rifle projectiles that 
obsolete and insufficient reason current one hundred years ago, or 
in the time of Robins, but now known to be most incomplete. The 
gyroscope illustrates the effect of centrifugal force in fixing in space 
di iring suflicient rotation the direction of the axis of the rotating 
body. Now, common round shot can have no regular rotation : by 
which I mean that, as the position of the centre of gravity of suc ha 
shot when in the gun is commonly unknown, any possible rotation 
impressed on the shot by its almost inevitable ec entricity is 











worthless, still more, is commonly the cause of its deviation, What 
comparison, then, can there be between such a projectile andanother 

whose centre of gravity is purposely made to lie approximately in 
the equatorial plane of a body that is oblate, placed in such a position 
in the gun that it must inevitably (as | have proved experimentally) 
rotate about its shortest diameter, and thus, if fired in a vertical 
plane—a condition insured by a suitable carriage—be ap- 
proximately maintained in such plane, as I have also proved up 
tocertain distances, necessarily short from the smallness of the models. 
Yet, if it is by theory alone that my proposition is to be controverted the 
objector should surely avail himself of, and reason in accordance with, 
unless in ignorance of, the light we have of late years received on the 
subject of rotation. If the rifle principle can be proved to be capable 
of projecting heavy shot with a high velocity, with safety to the 
gun, perhaps nothing further need be looked for, though still the 
rifle principle is unlikely ever to improve vertical fire ; but it remaius 
to be shown that any rifle gun can endure for any time the projection 
with high velocity of heavy shot. Should this principle eventually 
fail in such requirement, if not before such time, it might be deserv- 
ing of more attention than I have yet been able to secure for it from 
those in authority in such matters, whether that “compromise” (a 
word impressed upon us se frequently from the chair last week at 





Cambridge as a necessity of the present day ingunnery); whether, I 
should say, this compromise—and it is a bond fide one between the 
smooth bore system and that for elongated projectiles—ought not, 
before it is set aside, to have a full ond a fair trial. 

R. W. Wooutcomse. 

Stoke, Devonport, October 13th, 1862. 





Raiways in Spaty.—(From our Correspondent.)—A few details in 
reference to the important line of railway in course of construction 
between Ciudad-Real and Badajoz may not be unacceptable. <A 
concession of the line was accorded, after a public adjudication, to 
Don José Forns, by a royal decree, dated December 1 19th, 1859. The 
subvention which the State has undertake n to grant is £970,000, and 
the approximate length of the line which served as the basis of the 
subvention is 202 miles. The work of construction is to be effected 
in five years, expiring December 19th, 1864. Contracts entered into 
with Don José Barberia and Messrs. Parent, Schaken, and Co., assume 
the establishment of the line, including rolling-stock, for £2,424,555; 
and the expenses of management and interest on unproductive capital 
which remain to be borne by a company formed to carry out the 
enterprise, are calculated at £425,809. The share capital of the 
company is £684,000, which is fully paid up, and the subvention 
recorded by the State being £970,000, the amount proposed to be 
raised in obligations is about £1,650,000. A first series of these 
obligations, to the amount of £1,440,000, is now in course of nego- 
ciation. The line will unite itself at Ciudad-Real with the Alcazar 
and Ciudad-Real branch of the great Madrid, Saragossa, and Alicante 
system, which, under the fostering care of the Messrs. Rothschild, 
is becoming a flourishing undertaking ; and at Badajoz it will fall 
into the southern line of the Royal Portuguese system. The works 
have arrived at such a stage that they are expec ‘ted to be completed 
in the course of 1854. 


Foren aAxp Conontan Jorrixes. —The Ottoman Railway wa 
opened to Ayaasolook or Ephesus in the course of last neath, 
Mehemed Leshid Pasha, the Governor-General of Sinyrna, being 
present upon the occasion. <A special train conducted the governor, 
the representatives of the various consuls, and the officials of the 
railway along the line. On the arrival of the party at Ephesus, the 
opening of the line was announced by telegraph to the Sultan. At 
the station the authorities performed the mid-day prayer, and after- 
wards, pear the line, a consecration prayer wi as read in Arabic.—The 
St. John’s (New Brunswick) Courier says that it has learned from a 
relia’ le source that the Imperial Government have signified to the 
Government of Canada their willingness to allow the Galway 
line to ply between Galway and Quebec during the summer, 
and Galway and Portland « luring x the winter, till the completion of 
the intercolonial railway, paying a subsidy of £80,000, the Canadian 
Government paying £20,000; aud that when the raiiroad is com- 
pleted the Imperial Government will pay the whole subsidy— 
£100,000. The last Brazil mail steamer took out Mr. H, A. Green, 
representative of Mr. Lumb, concessionnaire of the Buenos Ayres 
Great Northern Railway, Mr. ‘l'revithick, an experienced engineer 
from Messrs. Peto and Betts, the contractors, and Mr. Alfred Rum- 

ball, from the company, who on arriving at Buenos Ayres, will pro- 

ceed to obtain Government sanction and approval of the contracts 
entered into, the statutes, &c., after which the works of the line will 
be immediately proceeded with. 

Prosrerttry or tas ‘T'yne.—When will the world cease to want 
coal and iron? When will war itself interpose any barrier between 
these first necessaries and their universal consumers? ‘ihe Tyne is 
prepared for both alternatives. It will either coat a Warrior with 
plates of iron Sin. thick, or give the fast “clipper” a jin. skin 
between life and death. The Tyne will supply the Peninsular and 
Oriental Company with coal, or the American ( ‘onfecerates with 
rifled cannon, shot, and shell. “ Isit peace ?” is a question which 
these robust sons of toil answer with indifference. The Federals 
widely bar the passage of the cotton ship that was wont to speed its 
harmless way across the Atlantic; but they cannot bar the passage 
of that which their foes must have to save their lives, and will, 
therefore, run some risk in getting. So the Tyne thrives when the 
Mersey languishes, and greets the Chane ellor of the Exchequer 
with the incense of a thousand chimneys. Nor is this the only 
outlet of the richest mine in the world. “From the Tyne, Mr, Glad- 
stone passes in an hour to the Wear, and from the Wear to the Tees, 
each river, like the Tyne, a string of ports of cities. Can it ever be 
that these multitudes, these fabrics, these harbours, these engines 
will flag, and the men willstand idle? The world must be strangely 
altered before that comes to pass. Yet who shall say what new 
blight may not come over this great and solid industry? Even two 
years ago no one anticipated that which is now happening in Lanca- 
shire. ‘he forethought of evilis quite as difficult as that of good, 
and caution more at fault than discovery.—Times. 





























Tue Nonruern Inon Trave.—In five years after the opening of 
the Eston mines, the iron tratlic on the Stockton and Darlington 


1 from 943,111 tons to 2,952,802 tons. Trior to the 
f the Cleveland district, the ironworks of the North 


1890, 2 furnaces, 
27 ditto, 
Nitto 
ditty, 





9. ‘ WALL ne ee ee ee ee ee o* 





8G. Tow LAW 2c os cc ec ce s8 cf 00 ditto, 

1l. Wition Park co 8 oe ce te ce «(oe «(1866-84 ditto, 
The total number of blast furnaces‘ erected in the North of 
England, iu the first forty-five years of this century, was only thirty- 
seven. Siuce 1845 their iverease has been very striking. The 
following is a list of the uew furnaces since 1845 to the present 
time :— 

MIDDLESBOROUGH AND Port CLARENCE, 


















Bolckow and Vaughan, Eston .. .. «2 of of of of of @ 
Samu and Co., South Bank .. cc oo cc co oe 20 3 
Ed uleolm and Co. oo ae SO Sees. O68 08 te 
Dunning and Co., Normanby. oe 0s 00 oe 00 08 cf es 2 
Cochrane and Co., Ormesby... .. .2 «2 oc 08 8 0 4 
Giikes, Wilson, Pease, and Co, “ne ee 5 
Bolckow and Vaughan, Middiles sboroug sh ec ce ce oe ce 
Hopkins and Co, + ae 66 46 Se OG BS 2 
Bell Brothers, , Port Clarence oo © o3 se co op oe @ 
36 
REMAINDER OF NORTH OF ENGLAND, 

itwell and Co., Thornaby ~ ww se eS we we oe 
Isworth and Co., Stockton —< os @ ~~ %e of ew 8 
ner, Lucas, and Co., Norton co se 00 00 oc ce ce 8 

B stow and Co, Witton — “ 6 28 ws “6 2 
Marchioness of Londonderry, Seaham os 00 th se oo oo SS 
P. eens oe ee 00 08 08 of se ee 4 
Palmer and Co, os 00 00 ce ce oe 08 08 & 
Losh, Wilson, all Bell, W alker oo 00 08 ce se sf of 5 
Hi L Pattin-on and Co., Felling oo 60 08 66 we 08 8 B 
Bells, Hawks, and Co., Washington a a ae | a ee 2 
sirtly lrou Works’ Company | «2 ob ee oh he we oe 2 
Tyne Lron Works’ Company, Tyne oo 08 oe 9 20 os z 
Beli Brothers, Wylam_.. + se oe of cs oe wo 8 
De: went Iron C eompany, Cr ms <ett, ‘&e. os 00 00 ce ce oe |= 
Derwent Iron Company, Bradley we + @ Ob os vo © 
Weardale Iron Company, Stanhope 4. «+ +s ee ee oe 1 
Weardale Iron Company, Tow Law .. os «+ «8 oF + (4 
Bolckow and Vaughi an, Witton Park .. «2 «8 «8 «+ os 4 
Morrison and Co., Ferry Hill + ee oo =e. 6+: «6 wo 3 
South Durham Iron Company, Darlington oe ee oe oe oe 3 
Iron Company, Hinderwell .. .. «+ «+ os 08 oe of of 
70 


These give a total of 106 blast furnaces in the north, and one has 
lately been erected at Clay-lane (Middlesborough District), making 
107, against thirty-seven in 1845—an increase of seventy in the 
whole north of England in seventeen years.x—Newcastle Chronicle. 


I 


Se ST 


ET 


— a ere er oe 


———— 





234 


THE ENGINEER 





Ocr. 17, 1862, 


























ey ore ey 


Fics. 1 to 5 represent an arrangement of boiler, by Professor 
Williamson, of University College; Fig. l shows a part end eleva- 
tion of the same, and part transverse section on line X, X, Fig. 2; 
Fig. 2 shows a longitudinal section through the boiler on line Y, Y, 
Fig. 1; Fig. 3 shows a sectional plan on line Z, Z, Fig. 1 
A number of steam generators A, A, A', consisting of 
thin wrought iron tubes with internal flanges at either end are 
connected in rows by their lower ends to strong cast iron connecting 
or foundation pipes BB, over corresponding openings formed in the 
latter, each tube A being thereby made to communicate through 
openings in the bottom flange with the interior of the pipes B, B. 
Three such rows are placed in close contiguity one behind the 
other in a slanting position on either side of the furnace, which con- 
sists of four separate fire-grates, C, C. The steam generators, A, A, 
forming the two inner rows on either side of the furnace are fixed 
at such distances apart to their respective connecting tubes that 
small spaces a, a, a, a, intervene between each two tubes of 
each row, and each two rows are so arranged that the spaces 
are opposite each other. The two outer rows A!, A!, are some- 
times made of a somewhat enlarged diameter as shown s0 as to 
leave no spaces between the tubes, and thus form close walls 
of tubes preventing the flames from the fire passing through. 
The strong connecting pipes, B, B, are secured to cast-iron 
saddles or framing, D, D, which support the same, and which are 
themselves fixed to the foundation. ‘The connecting pipes B B', are 
protected from the heat of the fire by the fire-brick bridges E, E, each 
setof three on either side of the furnace is connected together, and 
made to intercommunicate at either end by a separate casting F, F, 
having passages, as shown more clearly in an enlarged sectional 
plan of the connection at Fig. 4, being bolted to the open ends of 
the same. By this arrangement the water contained in each of the 
steam generators, and each of the connecting pipes of each‘block, 
is in communication with that contained in the others, and 
complete circulation of the same is thus effected. The feed 
water is introduced into the connecting pipes B, B', through 
branch pipes Q, Q. To the upper end of each steam generator 
A, A‘, is connected a curved steam pipe G of small diameter, 
and made of thin wrought iron or copper, the other ends of which 
are connected to a branch # formed on the main steam pipe H, H, 
fixed one on either side of the boiler, which serve to conduct the 
steam to wherever required. The steam generators, A, A!, are sup- 
= at their upper ends in the position shown by means of stays 

rom the casing I, in such a manner as to be prevented from having any 
inconvenient side motion, but, at the same time, to have perfect free- 
dom to move lengthways owing to the expansion of the tube by 
heating, the form and construction of the small steam pipes G, G, 
being such as readily to allow of this motion without straining any 
of the connections. The manner of connecting the steam pipes G to 
the steam generators A, A', as also the connection of these latter 
with the cast iron connecting tubes B, B, is shown more 
clearly in the enlarged section at Fig. 5. The bolts 8, 3, 


are screwed into threaded holes partially tapped through the upper 
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internal flange C of the tube A, and pass through the flange g 
of the pipe G, on the top of which they receive nuts for bringing 
the flange tight against the conical projection on the top of c, form- 
ing thus a perfectly steam-tight joint. In a similar manner the 
bolts d, d, are screwed into threaded holes tapped partially through 
the lower internal flange e of the tube A, and pass through holes 
formed in bosses f cast on the outside of the connecting pipes B, at 
the under side of which they receive nuts to draw the tube A tight 
down upon the upper surface of the same, the flange e being pro- 
vided with a circular conical projection to form a perfectly tight 
joint. From the fire-brick wall J dividing the fire-grates longitu- 
dinally fire-brick arches K, K, are made to pass over to either side 
abutting against each block of steam generators. By this arrange- 
ment the flame is conducted from the fire over to and among the 
tubular steam generators, A, A, imparting heat to them, and then 
rising up through the small spaces a, a, a,to the upper part of the 
same containing the steam. The flames or hot products of com- 
bustion are prevented from passing from among the steam gene- 
rators A, A, Into the space O above the furnace on their way to the 
uptake, excepting through the openings left between the top of the 
sloping shields L, L, and the lower edges of the plates M, M, which 
confine the upper ends of the steam generators A, A'; by this 
means the hot gases are retained among the upper ends of the steam 
generators A, A!, containing the steam, which thereby becomes 
somewhat superheated. The products of combustion, after having 
thus given off a great portion of their heat, escape through 
the passage R to the uptake U, which passes through the casing 
I in a conical form, and is attached to the sheet iron forming 
the passage R, so as to prevent the smoke and hot gases from pass- 
ing into the spaces over the top of the tubular boilers containing 
the steam pipes G and H. For the same purpose the small passages 
a, a, a, between the tubes A, A, are closed at their upper ends by 
means of plates &, k, which plates can be removed when the pas- 
sages a, a, a, require clearing, the top of the casing I being made to 
open for this purpose. The fire-brick wall V, dividing the furnace 
in a transverse direction, also divides each block of boilers into two 
sets. It is carried by a cast iron framing W, which passes right 
across the boiler, forming at the same time the centre support for 
the connecting pipes B, B, and binding the two sides together. The 
end supports D for these pipes are also connected across by means 
of suitable tie rods S, 8; 4 /, are the doors to the furnace. 

Figs. 6 and 7 show another arrangement of the boiler ; Fig. 6 shows 
a transverse section of the same; and Fig. 7 shows a sectional plan 
on line X, X._ In this arrangement the wrought iron tubular steam 
generators A, A, A, are somewhat contracted at their lower ends, 
and are screwed into branches formed on wrought-iron cylindrical 
connecting tubes B, B, B. Four rows of such steam generators are 
here shown arranged on either side of the furnace C, C, which, as in 
the first-described arrangement, is divided by brick walls D, D, 
into four separate fire-grates. The tubes B, B, are protected from 
the fire by the fire-brick bridges E, E, and are carried by the frames 
F, F. The tubular steam generators A, A, lean over the furnace 
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from either side, and are supported at their upper ends by suitable 
stays, so as to prevent all motion excepting that resulting from their 
expansion lengthways by the action of the heat. The upper ends 
of the tubes are provided with flexible steam pipes G connected to 
main steam pipes H, as in the first-described arrangement. Fire-brick 
arches J are provided for guiding the flames from the furnace among 
the tubes, between each of which small spaces exist in the three inner 
rows, while the two outer rows A!, A!, are made of enlarged 
diameter so as to form close walls, as before described, with reference 
to the first arrangement. The sheet iron casing K prevents the 
flames from passing from among the tubes until they arrive at the 
upper ends of the same containing the steam, which thereby becomes 
somewhat superheated. The hot products of combustion pass thence 
into the flue L, which conducts them into the uptake U. The top 
of the casing I can be opened for the purpose of cleaning the pas- 
sages a, a, a, between the tubes, which passages are closed at top by 
removable plates M. Q, Q, are the feed pipes for supplying water 
to the tubes B, B'. 

Instead of contracting the tubes A at their lower ends, and cutting 
an external thread upon them, they may have an internal flange, in 
which is cut a female screw, and into which the branches on the 
connecting pipes Fh, B, are screwed, as shown in detail in Fig. 8; or 
they sometimes form strong external flanges upon the lower ends 
of the tubes A, A, as shown in Fig. 9, by which they are bolted 
down separately to tie foundation C, small connecting pipes B for 
supplying the tubes with water being bolted to internal flanges 
formed in the same. 





Orpnance.—The new naval smooth-bore muzzle-loading gun, 
weighing six tons, and intended to throw a round ball of about 
100 Ib. weight, has passed proof at the Woolwich butt, and 
will shortly be ready for trial at Shoeburyness. The gun ordered to 
be manufactured for Mr. Lynall Th mas is fast approaching comple- 
tion under the able superintendence of Mr. John Anderson, at the 
Royal gun factories, Woolwich, by whom the construction was de- 
vised. Its weight when finished will be 16 tons; length of bore, 
134ft.; the diameter of the inner tube is to be rifled so as to leave 
three projections on the interior of the bore. One of the peculiarities 
of its construction consists in the internal tube being closed at 
the breech—a plan which was proposed and carried out by 
Mr. Anderson in the manufacture of a gun for Mr. Whitworth. 
One of the uew Armstrong 70-pounder guns manufactured for the 
navy is now under trial at Shoeburyness. It is a breech-loader, on 
the wedge plan, which is intended to supersede the objectionable 
vent-piece. The projectiles are inlaid with zinc strips, twenty-four 
in number, each (six) of them forming the bearings of the shot. 
This plan, if successful, will be substituted for the present lead coat- 
ing on the Armstrong shot. A large number of 70-pounders are 
now awaiting the solutien of the question, that they may be rifled 
according to the plan approved. 
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TO CORRESPONDENTS. 


+," Covers for binding the volume can be had from the publisher, 
price 2s, 6d. each. 

N. N.—0Oil gas should need no purification. 

T. W. (Forfar).— We will find the formule in time for our next 

A Susscriper—Bourdon has no English patent for the Injector. 

E.C.—Mr. Robert Mallet, C.E., of Dublin, is the patentee of the buckle 
plate, 

READER.—What is meant is that for five-sixteenth inch plates 5 is to be 
squared = 25. 

H. T.— Wood paving decays rapidly besides becoming very slippery. It was 
once tried in London. 

M. E.—1in. bolts, Sin. From centre to centre, will bear the ordinary pressures 
on steam cylinder covers. 

J. D.— The entire cost of a patent for fourteen years, including all the wro- 
gressive stainps, is £175. 

M. E.—The fact that Weston’s pulleys require nearly as much power in lower- 
ing as in hoisting is well known. 

A.—Mr. Edward Williams, of, we believe, Merthyr Tydfil, is the Secretary of 
the South Wales Institute of Engineers. 

A NEw SUBSCRIBER —There is a mode of case hardening cast tron, but we 
should prefer to use steel for the rollers. 

A Susscriper.—Jf you have been a subscriber for a year you will find, in 
Jormer numbers, an extensive correspondence upon the whole subject of the 
strength of shafts. 

F.C. Gunpowder, when exploded in a consined space, has been found to have 
an explosive force greater than 15 tons per square inch. But ina gun the 
powder 18 not closely confined, as the ball yields to the pressure. 

D. M.— We do not know that there is any absolute limitation of age in the 
case of applicants for berths as engineers in the navy. Apply to the 
Secretary of the Admiralty, Whitehall, enclosing testimonials of service, 
ability, de. 


A. L.—You must have seen our comments on Symons’ piston, The patents 
on surface condensers are generally upon the modes of packing the tubes. Both 
plans are in use—that with the water within cnd that with the water 


without the tubes. From 2 to 4 square feet of surface per indicated horse 
power are now allowed, 

StToKER. — The force of « Llow cannot be correctly compared to the effect of a 
weight at rest. 40 tons moving at 30ft. per second, would, on striking an 
object opposing « resistance of 1,000 tons, move it about Fin. A resistance 
of 7,000 tons would in the same way be overcome through the distance of 
lin. A weight of 10 tons, at GOst. per second, would give the same force as 
40 tons at 30/t. A body would require to fall from a height of about byt. 
to acquire a velocity of 30/t. per second, and from a height of ebout 60/1, to 
acquire twice that velocity, 
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THE ENGINEER, 


MARINE ENGINES IN THE EXHIBITION. 


WE could wish, as many of our readers will have wished, 
that the Exhibition were permanent. Its gathered trea- 
sures will be too soon scattered, albeit that their prolonged 
display would soon place the Commissioners and the guar- 
antors in an uncomfortable predicament. What is there, 
unless it be the “ pickle trophy,” the “ toy trophy,” and a few 
other nondescript “ exhibits” that we would willingly lose ? 
As engineers we shall feel especial regret when the Tents of 
the machinery annexe close for the last time. We have 
but a few days more, and we must make the best use of 
them. Let usenter again. There are the marine engines, 
just across the threshold. Speaking of them generally, 
what splendid examples of workmanship they are! What 
marvels of casting are Penn’s cylinders! And in 
machine work and handicraft, not only Penn’s, but 
Maudslay’s, Humphrys’, and Rennie’s engines are really 
superb. Ravenhill’s models, too, are very fine, and they 
occupy, we suppose, the whole space which their exhibitors 
could obtain. And they please the multitude, but engi- 
neers like best to see the originals. As for ourselves, we 
may as well own we have not much patience with models 
of machinery. They are only useful as showing structure. 
Their workmanship, whether good, bad, or indifferent, 
proves nothing at all for the originals. 

The north country engines show neither the smooth 
casting nor the high finish of Londoa work. ‘This fact, 
to our mind, is not especially discreditabie to north 
country engineers. The explanation is perhaps simple 
enough, and hardly involves any grave question of 
relative skill. The London engineers have been longest 
in the field, and can now command orders at high 
prices, and especially Government work. But the 
trade at high prices is a limited one. Only a few steam 
companies will pay from £50 to £55 per horse power for 
screw engines when others which, for all practical purposes, 
are nearly if not quite as good, can be had for from £36 to 
£42. There is such a thing as too good work, and a great 
deal of the splendid finish of London-made engines is of no 
real use. Sound metal, right proportion, geometrical truth 
in all wearing surfaces, and tight joints, make up the chief 








conditions of useful workmanship, and all these can be as | 


well obtained on the Clyde or in the North Eastern ports as 
onthe Thames. And design and arrangement should cost 
no more if as much when very good than when they are very 
bad. Engineers who know how, while making useful ma- 
chinery, to adapt their prices to the means of their cus- 
tomers, render, perhaps, greater service to the public than 
those who will undertake nothing but the best class of 
work at the very best prices. We cannot all have the best 
of everything, and there may be a positive merit in supply- 
ing second rate goods. When this consideration is kept in 
mind praise may be bestowed and fault found with some- 
thing like justice. At equal prices the north country 
engineers would soon distance their rivals on the Thames 
simply because iron, coal, and labour are cheaper in the 
north than in the south. Thus the men of the north could 


afford to and probably would turn out the best work. Let 
Mr. Lloyd offer £60 per horse power for the best screw 
engines to be had on the Clyde, the Tyne, or the 
Tees, and our great London firms would be put upon 
their mettle in a way to which they have not been accus- 
tomed. It is with these opinions that we examine 
the marine engines in the Exhibition. We find among 
them a great deal of magnificent workmanship, which we 
admire as much as it deserves, and to which we wish to 
accord due praise, but we should feel that we were com- 
mitting great injustice if we did this in such a manner as 
to imply a want of skill or ability on the part of engineers 
who turn out work, not so magnificent but really as useful, 
at much more moderate prices. Machinery certainly now 
affords much scope for dilettanteism, but if this be freely 
indulged in the public are apt to conclude that, in dwelling 
upon Mr. Brightwork’s finish, the critic is recommending 
intending purchasers to leave their orders with that 
eminent engineer instead of Mr. Fairjob, over the way or 
over the border. 

The marine engines in the Exhibition afford, however, 
more scope for useful observation and profitable discussion, 
in respect of their arrangement than in that of their mere 
workmanship. They are mostly screw engines, and several 
are for ships of war, in which it is essential to keep the 
machinery below the water line. With horizontal engines 
necessarily placed athwart-ship, and coupled to a shaft 
lying exactly over the keel, there is never too much room 
wherein to get long connecting rods, and Humphrys’, 
Rennie’s, and Key’s engines show how short a rod may be 
made to answer. Maudslay’s double piston rods and 
Penn’s trunks give greater length, with the sacrifice, by 
the one plan, of simplicity, and, by the other, of the 
proper protection of the steam heated surfaces. It is 
next to useless to criticise the plan of engines made by 
long-established firms for Government. But it is not the 
less the fact that there is altogether too much work about 
Maudslay’s engines, although when once done and paid for 
this superfluous work does not probably affect the per- 
formance of the engines for better or worse. We allude 
more especially to the roundabout valve gear, with two 
valves, valve rods, and a weigh shaft to each cylinder. 
The link motion, although thoroughly constructed, is very 
clumsy in appearance. The expansion valve is too far 
from the cylinder to be of much service. 

We have already pronounced our opinion of the work- 
manship of these engines, and we may add that their ar- 
rangement is such as for the most part to afford much 
facility for examining the various parts, and generally for 
getting about the engines. Penn’s arrangement, notwith- 
standing the objectionable trunk, is, as has long been ad- 
mitted, very elegant ; and we are bound to own that by the 
use of the trunk the rest of the engine is greatly simplified. 

Humphrys’ engine, although the connecting rods are, 
as a necessity of the plan, very short, is a very fine piece of 
work. ‘The framing is very simple and strong, the castings, 
by the way, being equal to anything in the same line in 
the building. Very large condensers and hot wells, too. 
Excellent guides for the slide valve spindles. The exhaust 
pipe is horizontal, instead of being pitched on an incline, as 
in some other engines. There are some good points about 
the stuffing boxes. The link motion, with the solid bar 
link, is a good job, although we cannot discover that 
the wrought iron eccentric straps have gun metal 
linings, as we should have liked to see. The abut- 
ting faces of the respective halves of these straps 
will require, also, to be filed down whenever any 
wear is to be taken up. Distance pieces between the ears 
would be, we should suppose, more convenient. The bolts 
which hold on the bonnets of the slide valve chests have 
too wide a pitch. But on the whole these engines will re- 
pay a practical man for a long examination of them. There 
are models, close by, of the Mooltan’s, Rangoon’s, and 
Mysore’s engines, also made and making by Humphrys 
and Tennant. Although we cannot undertake to criticise 
models, these remind us that the Mooltan’s engines have, 
on the whole, done extremely well. They have worked at 
the rate of about 21b. of coal per indicated hourly horse 
power, and we believe their regular performance is under 
3lb. They are expensive engines to make, and some of 
their stuffing boxes must be very difficult to pack. 
We could wish, too, that the whole question of compound 
engines could be authoritatively settled, for, as long as it is 
an open one, we incline against them. Just think of two 
96-in. and two 43-in. pistons with but 1,600 indicated 
horse power. These pistons have the area of the four 
paddle pistons of the Great Eastern working up to 3,670- 
horse power. 

Rennie’s engines are complicated, the trunk air pump is 
not likely to wear well, and the valve gear is of the kind 
which we call roundabout. The expansion valve is too far 
from the cylinder. 

Laird’s engines present nothing calling for especial re- 
mark, ‘The proportions look light, but the work is very 
fair. 

Tod and MacGregor’s engines are very well planned 
indeed, with the single exception that there is but one air 
pump and but one circulating pump to the surface con- 
denser. In this respect the pair of engines are no better 
off in the case of a break down than a single cylinder 
| would be. ‘The surface condenser looks like progress. As 
one glances at it, one perceives that all that was wanting 
to insure the success of surface condensers in Hall’s time 
was india-rubber. India-rubber packing has solved the 
whole question of surface condensation. By the way, it is 
a pity that Mr. Spencer did not exhibit one of his con- 
densers. Its absence from such a display is unfor- 
tunate, possibly to Mr. Spencer himself, and certainly so 
in respect of the completeness of the Exhibition. 

Morrison’s engine, of 30 collective horse power, is ex- 
| ceedingly compact, standing in fact upon a base of Sft. Gin. 
| by 4ft. The two 18in. cylinders for 18in. stroke stand on 
| hollow cast iron frames of unprepossessing appearance, 
| strong although they may be. ‘The cylinders and covers 
; are thoroughly steam jacketted. There is but one air 








pump and one circulating pump for the surface condenser, 
and there is moreover but one feed pump and but one 





bilge pump. For double cylinder engines this, we think, 
is carrying simplification rather too far. And, by the 
way, how are the air pump and circulating pump buckets 
got at for examination and packing? Instead of a link 
motion there are four loose eccentrics, a separate expansion 
valve being employed for each cylinder. We cannot ap- 
prove of loose eccentrics, and only wonder that there are 
engineers yet who are willing to work them on 18in. 
stroke engines. In order to examine even a single tube 
joint in the surface condenser, 52 nuts must be taken off to 
get at the condenser, and all the tubes must then come out 
together. On the whole we cannot give to this engine 
anything like unqualified praise. 

Messrs. Richardson, of Hartlepool, have a working 
model of a pair of inverted cylinder engines. ‘The frames 
are doubtless strong enough, but the use of pairs of 
Grecian Doric columns, leaning towards each other, is in 
outrageous taste. When will engineers and machine- 
makers learn that neither of the five orders is in place in 
their work, unless possibly in the case of the columns and 
entablature of a beam engine? To incline a column is 
too bad. But an elegant frame does not make a good 
engine after all. Messrs. Richardson’s engines have some 
good points—double slide valves, so as to secure short 
steam ports, feed water-heating apparatus, and superheat- 
ing and minor good details. The form of screw is very 
good indeed, and it looks wonderfully like Griffiths’, 
although we cannot say whether that gentleman would 
own it. Messrs. Richardson have put a pair of 150-horse 
engines (45in. cylinder, and 27in. stroke), into one of Mr. 
Lindsay’s steamers, the Tynemouth, which has made the 
run out to British Columbia, and on a part of the voyage, 
occupying 1,009 hours of continuous steaming, and covering 
a distance of 7,373 miles, the whole consumption of north 
country coal was but 488 tons, or less than 4 ton per 
hour, the indicated power of the engines being probably 
rather more than 300 horse for the whole time. 

Messrs. Ravenbill’s models are movable, but they are 
not technically working models. They are very pretty. 

Mr. Key, of Kirkaldy, sends a meritorious pair of screw 
engines, which look like work. 

‘The French 400-horse engines are wanting in simplicity, 
and present no novel points worth copying. The small 
pair of engines by Nillus, of Havre, are well made. ‘The 
trunk air pump is not commendable, however. 

The Swedish and Swiss steamboat engines are both very 
fair jobs, and prove that good work can be done where one 
might not exactly expect to find it. 

A few years will prove whether we can trust implicitly to 
surface condensers. If we can (and we have no doubt on 
this point), then we shall no longer have an excuse for 
using low pressure steam. Then will come 100 Ib. pressures, 
small pistons at high speed, and all the conditions of light 
and effective machinery and economical working. If we 
have another - show of marine engines in London in 
1872, there will appear, we apprehend, but few illustra- 
tions of our present practice. A great revolution is cer- 
tainly impending in marine engincering, and ten years, we 
believe, will witness its fulfilment. 


THE GUN QUESTION, 


Ir is now understood that the Iron Plate Commissioners 
are to have nothing more to do with the experimental 
firing of the ordnance made for the army and navy. ‘The 
Ordnance Select Committee are to resume control of the 
whole matter. We shall regret this change until it shall 
have become apparent that the trials of ordnance are to be 
conducted with even as much fairness as has been shown by 
the Plate Committee. The Ordnance Committee, we fear, 
have a convenient blindness for the blunders of Sir William 
Armstrong, for whom a reputation has been manufactured 
at such enormous cost to the nation. 

We should not, perhaps, complain of this were it not 
that Sir William’s position is such as almost to prevent 
any chance of the acceptance by Government of guns in 
every respect superior to his own. What a time we were 
made to wait before the truth was allowed to transpire that 
the Armstrongs were worthless as weapons against armour 
plates. And all the time the pretence was sedulously put 
forward as an ascertained fact that no other gun had any- 
thing like the same destructive power. ‘The Zvimes has, 
and, as we wish to believe, with sincere convictions, 
written and re-written the Armstrong gun up tothe highest 
pitch of perfection, but that journal has at last found it 
impossible to deny the impuissance, weakness of structure, 
danger in working, and, finally, the absence of substantial 
novelty in the once lauded weapon. Sir William was 
among the first to demonstrate the extreme capabilities of 
rifled cannon, but it has been found that these capabilities 
are not in all respects what is wanted, and, furthermore, 
that, such as they are, others have realised them in guns of 
better construction. There is no reason then why Sir 
William should be allowed to block the way of men 
capable of rendering the nation much better service. 
Indeed we must learn not to over-estimate the works of 
any gun maker. The problem of the most powerful 
ordnance is contained in the question of how to make the 
strongest gun. A gun is a tube, open at one end and 
closed at the other, and with our present large stock of 
practical knowledge of the properties and working of 
metals, there does not really appear to be much left to be 
claimed by any man in respect of making strong tubes. 
Up to within a few years, practical men had given very 
little attention to the construction of artillery, simply 
because the authorities were believed to be unlikely to 
accept any outside assistance. When, presto, Mr. Arm- 
strong and his experimental gun were taken up by Govern- 
ment many practical men were taken aback by such a 
relaxation of official exclusiveness, and at once applied 
themselves to the whole question of guns. ‘They had either 
to make a gun in one piece or by building it up from 
concentric cylinders. There was nothing so very new in 
the first plan, whether carried out in cast iron, wrought 
iron, homogeneous metal, or steel. As for the second, Pro- 
fessor Barlow had long ago laid down the rules governing 
the strengthening of hydraulic press cylinders ; and a Mr. 
Jackson, at least, had actually worked out the idea in prac- 
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over the ground more fully, and made a number of built 
up guns, which gave good results. Captain Blakely ad- 
vanced the subject another stage, and took out a patent, 
which is a permanent record of his priority over Sir 
William, at least. Mr. Longridge, too, had gone very 
elaborately into the matter, and Mr. Whitworth, in a letter 
to the Zimes, says :—* It is a common error to suppose that 
the ‘coiled system’ was first employed in the construction 
of the service rifled guns, whereas the fact is that many 
years before those guns were made the method of building 
up guns with coiled hoops, welded together by end pres- 
sure, was well known in this country. Without wishing 
for a moment to detract from the merit of those who have 
practically carried out the system, I claim to be entitled 
none the less to use an old method known long ago, and 
which I used for all large hoops until lately. Improve- 
ments in the manufacture of homogeneous metal now 
enable me to use hammered moulded hoops of that metal, 
which have double the strength of welded coiled hoops of 
wrought iron, and which | have, therefore, always pre- 
ferred and used for the inner tubes of my rifled guns.” 

The “coil system” is not now employed to nearly the 
same extent at Elswick and Woolwich as it was in the 
original Armstrongs, and there would, probably, be con- 
siderable surprise were it generally known to what extent 
the service guns are made by Mr. Taylor, of Leeds, and 
supplied by him under contract with the Government, We 
do not mean that Mr. Taylor makes any complete cannon 
for the Government, but of every so-called Armstrong gun 
he furnishes what has become the principal portion, in the 
shape of a large solid forging. 

We complain that a well understood, but by no means 
generally accepted mode of strengthening cylinders, should 
have been so blindly attributed by the authorities to the 
first person who came before them with an experimental 
gun thus strengthened ; and we complain still more of the 
unfair means by which thet gun has been since mancuvred 
against every plan promising better results, Sir William 
has the national treasury at his command for almost any 
scheme in connection with his guns, and these have never 
yet been settled to any fixed plans. Mr. Whitworth and a 
few ethers have been permitted by the Plate Committee to 
have some experiments, made always at their own cost. 
But as for many other inventors, they are not allowed to 
enter the lists upon any terms. Captain Blakely is supply- 
ing foreign Governments with guns capable of smashing 





the Warrior’s sides like an egg shell, but the authorities | 


deny him all opportunities for firing at Shoeburyness or 
Woolwich. And even now, after Sir William has made 
some guns upon a plan which he chooses to designate as 
“ Blakely’s,” but which Captain Blakely not only repudiates 
but protested against @ priori, a lot of condemned guns on 
that plan are lying in Woolwich Arsenal, conspicuously 
inscribed “ Blakely.” Can we hope that, under the authority 
of the Ordnance Select Committee, such a disgraceful state 
of things will be soon terminated ? We shall see. 

It is now understood that Col. Treuille de Beauleau, of 
the Freneh army, some months ago sent a 99Lb, flat fronted 
shell through a 44in. iron plate of the toughest iron, The 
gun was made of steel by Petin, Gaudet, and Co., and was 
fired with 2741b. charges without injury. ‘The gun was 
of Gtin. bore, and weighed about 5 tons. 
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Kyre and Spottiswoode, London, and published at the Great 

Seal Patent Office, Southampton-buildings, Holborn, London. 

1861-2. 

We have here four more of that invaluable scries of 
volumes which are being prepared under the direction of 
Mr. Bennet Woodcroft, with the sanction of her Majesty’s 
Commissioners of Patents, and which are already very 
widely and justly esteemed by the scientific and manufac- 
turing community, Nothing could more forcibly illustrate 
the necessity ofsuch works as these than the article which we 
published a few weeks ago, upon the re-patenting of old 
inventions—an evil which, although still widely prevalent, 
must undoubtedly have been checked in many cases by the 
official publication of these Abstracts of Specitications. 

The tirst of these four volumes is, if we are not mistaken, 
the largest of the kind yet published, owing probably not 
only to the great number of patents which have been taken 
out in connection with the art of weaving, but also to the 
impracticability of abridging into a very short compass 
many of the specifications of the complicated machinery 
employed therein. At any rate, whatever be the cause, 
we have here a volume of more than 1,000 pages devoted to 
inventions for facilitating weaving, patented in this country 
since the introduction of the first patent laws. Out of the 
many hundreds of these inventions, by far the larger number 
are the products of the present century, and, in fact, of the 
last few years. Of the 1,045 pages oceupied with the bare 
descriptions of these inventions, less than fico are taken up 
with the patents of the seventeenth, and only thirty with 


those of the eighteenth century, so that more than a thou- | 


sand are filled with nineteenth century inventions, and of 
these nearly seven hundred are devoted to those which have 
been protected since the introduction of the Patent Law 
Amendment Act of 1852. It is not to be supposed, of 
course, that these latter, the protections for which have 
been cheaply and easily obtained, are of such uniform merit 
as the earlier inventions, uponeach of which a considerable 
sum of money had to be expended; but we are able from 
our own careful observation to state that there is no class of 
modern inventions superior in general excellence to those 
connected with weaving materials and processes. And 
this is just what one would expect to find, because the art 





Il. Abridgments of | 
Specifications of Patents jor Inventions relating to Metals and | 


—_—_—. 





tice. Professor Tredwell, in America, afterwards went of weaving is one which does not appeal in any very 


obvious manner to amateur schemers, and which is not, 
therefore, likely to excite the inventive propensities of that 
large and extravagant class of persons who are continually 
on the look out for something to improve in the business of 
other people—a class who contribute very largely to the 
increase of patents, and still more of provisional protections, 
in some departments of manufacture. It is, then, a highly 
significant circumstance that so very large a proportion (pro- 
bably many more than one-half) of the valuable inventions 
for the improvement of weaving patented in this country 
during the two centuries and a half of patent law admini- 
stration has been produced within the last tex years under 


the operation of the law of 1852! We can hardly be | 


wrong, surely, in inferring from this fact that the prosperity 
of the country largely depends upon the degree of wisdom 
with which our patent laws are devised and administered. 

In a valuable chapter which Mr. Woodcroft has prefixed 
to the abridgments detailed in this volume on “ Weaving” 
we are informed that history throws no light on the origin 
of this important art, although it teaches us that it was one 
of the earliest known to mankind. In the Book of Exodus 
even, ancient as it is, we find mention of the “ wisdom to 
work the work of a weaver,” and when we consider the 
civilised condition of the Jews at the period there alluded 
to, we can scarcely doubt that ithad already become a well- 
known art. In the time of Joseph, which preceded the 
Christian era by 1,700 years, Pharoah “ arrayed himself 
in vestures of fine linen.”’ 'T'wo centuries later the Hebrews 
carried away with them from Egypt the arts of spinning, 
weaving, dyeing, and embroidery ; for when Moses 
constructed the ‘Tabernacle in the wilderness, “the 
women that were wise-hearted did spin with their 
hands, and brought that which they had spun, both 
of blue, and of purple, and of scarlet, and of fine 
linen.” They also spun goats’ hair, and Belzaleel and 
Aholiab “worked all manner of work . . . . of the 
embroiderer in blue, and in purple, and in scarlet, and in 
fine linen, and of the weaver.” These passages are supposed 
to contain the earliest mention of woven cloth. 

It is probable, as the author of the chapter just men- 





| of the southern part of Bri 


tioned observes, that the art of weaving preceded that of | 


spinning, as the first cloth may have been produced from 
untwisted fibres or grasses of various kinds, forming, when 
interlaced, a kind of matting or coarse cloth, such as is 
now made by the South Sea Islanders: the hurdles for 


penning sheep in this country, as well as common basket | 


work, are also examples of twigs of trees crossed exactly 


in the same manner as thrcads of warp and weft are | 


intersected by weaving in the formation of plain cloth. 


But, however this may be, it is certain that the Egyptians | 


were, froma most remote era, celebrated for their manufacture 
of linen and other cloths, the produce of their looms being 
exported and eagerly purchased by foreign nations. 
Solomon was a large purchaser of such Egyptian manu- 
factures, and, according to Strabe, the city of Chemmis 
retained its eclebrity for making woollen stuffs nearly down 
to the period of the Roman conquest. The bandages found 
wrapped round the bodies of Egyptian mummies are in- 
variably of linen cloth; but it is known that cotton cloth 
was also among the manufactures of Egypt, and formed, 
in fact, the material of the dresses worn by ail classes. In 
a pamphlet on mummy cloth Mr. Thompson has shown 
that numerous manufacturing devices still in vogue were 
already in use among the Egyptian manufacturers. Ie 
states that the selvages of their cloths were generally 
formed with the greatest care, and were well calculated by 
their strength to protect the cloth from accident. Fillets 







of strong cloth or tape were used to secure the ends of the | 


pieces from injury, showing, as we have said, a knowledge 
of the various little resources of modern manufacture. 


Several of the specimens, both of fine and coarse cloth, | 


were bordered with blue stripes of various patterns, and in 
some these alternated with narrow lines of another colour. 
Sir J. G. Wilkinson (in his admirable work on “The 


Manners and Customs of the Ancient Egyptians”) states | 


that many of their stufis presented various patterns worked 


|in colours by the loom, independent of those produced by 








the dyeing or printing process, and so richly compose d that 
they vied with cloths embroidered with the needle. Pliny 
mentions cloth woven with gold threads, sometimes entirely 
of gold, without any woollen or linen ground, as were the 
garment of Aggrippina, the tunic of Heliogabalus, and 
that worn by Tarquinius Priscus, mentioned by Verrius. 
The same historian also remarks that coloured dresses were 
known in the time of Hiomer, the robes of triumph being 
bor:owed from them; and from the Phrygians having been 
the first to devise the method of giving the same effect 
with the needle, they were called Phrygiones. But to 


weave cloth with gold thread was the invention of an | 


Asiatic King, Attalus, from whom the name Attalie was 
derived, ‘The Babylonians were most noted 
skill in weaving cloths of various colours. With regard 
to the mode of operation, Herodotus says, “ Other nations 
make cloth by pushing the woof upwards; the Egyptians, 
on the contrary, press it down ;” but Sir J. G. Wilkinson 
says, “at Thebes a man who is represented engaged in 
making a piece of cloth, with a coloured border or 
selvage, appears to push the woof upwards, the cloth being 
fixed above him to the upper part of the frame.” The 
Egyptians had also the horizontal loom, which occurs at 
Beni Hassan and other places. The author last quoted 





for their ! 


Romans, carried on by a separate class of persons, yet ever 
considerable domestic establishment, especially in the 
country, contained a loom, together with the whole appa- 
ratus necessary for the working of wool. “ But although 
weaving was employed in providing the ordinary articles 
of clothing among the Greeks and Romans from the earliest 
times, yet as an inventive and decorative art, subservient to 
luxury and refinement, it was almost entirely Oriental. 
Persia, Babylonia, Egypt, Phanicia, Phrygia, and Lydia 
are all celebrated for the wonderful skill and magnificence 
displayed in the manufacture of scarfs, shawls, carpets, and 
tapestry.” Mr, Yates furnishes very interesting descrip- 
tions of various ancient looms, and of the modes of opera- 
tion adopted in working them, and concludes by saying :— 
“ As far as we can form a judgment, from the language and 
descriptions of ancient authors, the productions of the 
loom appear to have fallen in ancient times very little, if at 
all, below the beauty and variety of the damasks, shawls, 
and tapestry of the present age, and to have vied with the 
works of the most celebrated painters.” 

The following extract from the introduction to the 
volume before us gives a summary of what is known con- 
cerning the early history of the weaving art in this 
country :— 

The art of making linen, which was probably the first species of 
cloth invented, was communicated by the Egyptians, the inhabitants 
of Palestine, and other nations, to the Europeans. By slow 
degrees it found its way into Italy, and it afterwards prevailed in 
Spain, Gaul, Germany, and Britain. The Belgze manufactured linen 
on the Continent, and when they afterwards settled in this island it 
is probable they continued the practice, and taught it to the people 
among Whom they resided. It is very certain that the inhabitants 
iin were well acquainted with the arts 
of dressing, spinning. and weaving both flax and wool when they 
were invaded by the Romans. Nevertheless we have the authority 
of Julius Cisar that when he invaded Britain the art of weaving 
was totally unknown to the Britons. Whatever knowledge the 
Lritons might possess of the clothing arts prior to the invasion, it is 
very certain that these arts were much improved amongst them after 
that event. It appears from the Notitia Imperii, that there was an 
imperial manufactory of woollen and linen cloth, for the use of the 
Roman army then in Britain, established at Venta Belgarum, now 
called Winchester, 

Many public acts relative to the woollen manufacture in the 

cavlier period of English history evidently prove that the greater 
part of our wool was, for a very long series of years, exported in a 
raw state and manufactured upon the Continent. 
In Bishop Aldhelm’s book, written about A.p. 680, it is remarked 
‘that chastity alone forms not a perfect character,” but “ requires to 
ie acceompanied and perfected by other virtues.” This observation 
lustrated by the following simile, borrowed from the art of figure 
“It is nota web of one uniform colour and texture, 
without any variety of figures that pleaseth the eye and appeareth 
beautiful, but one that is woven by shuttles, filled with threads of 
purple, and many other colours, flying from side to side and forming 
a variety of figures and images, in different compartments, with 
admirable art.” 

Perhaps the must curious specimen of this ancient figure weaving 
and embroidery now to be found is that preserved in the cathedral 

f Dayeaux. It isa piece of linen about nineteen inches in breadth, 
ixty-seven yards in ler 

















































1, and contains the history of the 

ur sland by William of Normandy, beginning with 
Harold's embassy, a.p. 165, and ending with his death at the battle 
of Hastings, A.p. 1066, This curious work is supposed to have b: en 
executed by Matilda, wife to William, Duke of Normandy, after- 
wards King of England, and the ladies of her court. Although it is 
certain that the art of figure-weaving was then known in Britain, it 
must be owned that the piece of tapestry just mentioned owes 
most of its beauty to the exquisite needlework with which it is 
adorned, 

The manufacture of silk was first practised in China, and that of 
cotton in India. Both the woollen and linen manufactures were 
borrowed by the English from the continent cf Europe; and for 
mapy ages all the improvements in them in this country were first 
introduced by foreign artificers, who settled here. 

Towards the close of the eleventh century, the clothing arts had 
acquired a considerable degree of i 

















improvement in this island. 
About that time the weavers in all the great towns were formed inio 
guilds or corporations, and had various privileges bestowed upon 
them by royal charters. 

In the reign of Richard I. woollen manufacture became the sub- 
ject of legislation, anda law was made, A.p. 1197, for regulating the 
fabrication and sale of cloth. The number of weavers, however, 
was comparatively small, until Edward IL]. encouraged the art by 
the most advantageous offers of reward avd encouragement to 
foreign clothworkers and weavers who would come and settle in 
England. In the year 1331 two weavers came from Brabant and 
settled at York. 

The superior skill and dexterity of these men, who communicated 
their knowledge to others, soon manifested itself in the improve- 
ment and spread of the art of weaving in this island. 

Many Flemish weavers were driven from their native country by 
the cruel persecutions of the Duke d’Alva, in the year 1567. They 
settled in different parts of England, and introduced or promoted 
the manufacture of baizes, serges, crapes, and other stuffs. 

About the year 1686 nearly 50,000 manufacturers, of various 
descriptions, took refuge in Britain, in consequence of the revocation 
of the edict of Nantz, and other acts of religious persecution com- 
mitted by Louis XIV. 

The arts of spinning, throwing, and weaving silk were brought 
into England about the middle of the fifteenth century, and were 
practised by a company of women in London called silk-women. 
About a.p. 1480 men began to engage in the silk manufacture, and 
the art of silk-weaving in England soon arrived at very great per- 
fection (Rees’ Cyclopedia, Art. Weaving). 
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The author concludes his introduction with an interest- 
ing illustrated account of the earliest suggestion yet met 
with for the construction of an automatic or power loom, 
which, although quite impracticable as a working machine, 
will not fail to occupy a prominent place in the history of 
weaving, as an early and memorable attempt to anticipate 
one of the greatest achievements of modern times. It was 


| first published in the Jowrnal des Seavans, at Paris, in 


gives some woodcuts of both the vertical and the hori- | 


zontal form of loom, taken from paintings at ‘Thebes and 
other parts. In one of these a shuttle is shown; it is not 
thrown, but put in by hand, and has a hook at each end. 
It is also worthy of remark that the borders of some of the 
Egyptian cloths had fringes, formed by twisting the warp 
threads together, and knotting them. Specimens of some 
of these borders may be seen in the British Museum. ‘The 
manufacture of carpets seems also to have been carried on 
by them in very early times, as it undoubtedly was by other 
nations also. It is quite clear, from what we read in Homer, 
that they were in use in his time. 

In the article Zela in Dr. Smith’s Dictionary of Greek 
and Roman Antiquities, Mr. Yates mentions that, although 
weaving was a distinct trade amongst the Greeks and 





1678, and was translated in the first volume of the abridged 
Philosophical Transactions. As that translation does not 
give the exact meaning of the original, however, the author 
has newly translated it here; but it is not worth while, we 
think, to reproduce it in our columns. 

We are wholly unable, of course, to give here any sort of 
abstract of a volume which itself comprises more than 
1,000 pages of matter which has itself been abstracted from 
documents a hundred-fold more voluminous. Suffice it to 
say that a well-digested abridgment of every specification 
of a patent granted for a weaving apparatus or process 
down to the year 1859 is given, as often as possible, in lan- 
guage extracted literally from the original description. 
There is also appended to these abridgments an exceedingly 
copious chronological list of works and papers relating to 
the art of weaving, together with an exhaustive subject- 
matter index. 
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The second of the four volumes before us is a new in- 
stalment of the series upon the manufacture of metals and 
metallic alloys. The first of this series was published a 
year or two ago, and was duly noticed at the time in our 
columns, we believe. It treated of the production of iron 
and steel only, giving abstracts of all specifications relating 
to the first manufacture of those metals. In the present 
volume are comprised abridgments of the specifications re- 
lating to other metals, and their mode of manufacture and 
treatment, and to the alloys formed by mixing various 
metals together. In some cases, where the specifications 
which relate to apparatus and machinery are intimately 
connected with the process of manufacture, they likewise 
are given here. It is intended, however, to form a separate 
series of abridgments relating tomachinery for shaping and 
working metals, which, in connection with the series 
already published relating to the processes used in their 
manufacture, will complete the subject. In this volume 
also a copious subject-matter index is given, but no list of 
books and papers relating to metal manufacture is fur- 
nished. ‘That will probably be supplied in the third and 
forthcoming volume to which we have referred. 

The third of the volumes before us forms a complete 
summary of all patents relating to gas, with the single 
exception of those in which it has been referred to as 2 
moving force. ‘These latter have been purposely omitted, 
as belonging more appropriately to the series relating to 
the “ Generation and Application of Motive Power.” Gas- 
holders, gas-meters, gas-pipes, and other like apparatuses 
are of course included in the volume before us, which ex- 
tends to considerably more than 4500 pages, and forms a 





most interesting historical volume, although confined | 
almost entirely, of course, to the labours of the present | 


century. Some fifteen patents of prior date (¢.e., before 
1800) are given, but several of these, indeed all the very 
early ones, have nothing whatever to do with the “ produc- 
tion and applications of gas,” properly speaking. The first, 
for example, dating from 1681, merely refers to “a new 





into consideration of the length of cables, and by it we 
resist the malice of the greatest winds that can blow.” 
“We carry our ordnance better than we were wont, be- 
cause our nether overloops” (lower decks) “ are raised com- 
monly from the water, to wit, between the lower port and 
the sea.” “ We have also raised our second deck, and 
given vent thereby to our ordnance lying on our nether 
overloop. We have added cross pillars in our royal ships 
to strengthen them, which be fastened from the keelson to 
the beam of the second deck, to keep them from setting, or 
from giving way in all distresses. 
floors to our ships than in elder times, and better bearing 
under water, whereby they never fall into the sea after the 
head, and shake the whole body, nor sink stern, nor stoop 
upon a wind; by which the breaking loose.of our ordnance, 
or the not use of them, with many other discommodities, 
are avoided.” 

Atter citing these passages from Raleigh, and giving a 
description of the celebrated Royal Sovereign built for 
Charles L., as a further illustration of the naval architecture 
of the period, the editor of the present volume—Mr. N. 
Barnaby, of the Admiralty, Member of the Institution of 
Naval Architects—says:—*‘It thus appears that at the 
commencement of the seventeenth century the art of ship- 
building had been cultivated with such suceessin England 
that vessels of the Royal Navy were not surpassed by those 
of any other country; and that in their form and general 
mode of construction they were not much inferior to the 
sailing ships of war of the early part of the present century. 
Indced, up to the close of the eighteenth century, there had 
been nothing, except the introduction of artillery, to affect 
in any important degree the practices which had prevailed 
for ages. Up to that time ships were still built of timbers 
and plank, and propelled by sails and cars, as they had 
been for thousands of years. But this century has witnessed 
a marvellous change. It has seen the introduction both of 


| 2 new material of construction and a new mode of propul- 
| sion; and these have been attended with such success thet 


way of makeing pitch and tarre out of pit coale, never | 


before found out or vsed;” the second, dating 1694, relates 
to “a way to extract and make great quantities of pitch, 
tarr, and oyle out of a sort of stone ;” and so forth. ‘The 
first patent which provides for the use of coal gas for 
illuminating purposes is the product of the present cen- 
tury, having been granted on the 1Sth of May, 1804, to 
Frederick Albert Winsor. The inventor describes a 


method of reducing fuel in ovens or retorts so as to obtain, | 


among other things, an inflammable gas, and goes on to 
say :— The inflammable gas or air being purified, may 
be led ina cold state through tubes of silk, paper, earth, 
wood, or metal, to any distance, in houses, rooms, gardens, 
places, parks, and streets, to produce light and heat.” The 
actual employment of coal gas for the purpose first took 
place, however, as is well known, at the close of the last 
century, Mr. Murdoch having lighted his house and offices 
at Kedruth, in Cornwall, with it in 1792, and having 
afterwards, in 1798, also lighted the shops of Messrs. 
Boulton and Watt, at Soho, with “ inflammable gas.” These 
are earlier dates than those given by Mr. Fairbairn in his 
speech at Cambridge last week, but we believe ours to be 
correct. It is to the credit, however, of Mr. Winsor that 
he took a very active part in the early introduction of the 
new system of lighting, and as early as 1807 obtained per- 
mission to apply his system to a few of the public street 
lamps in Pall Mall. It is to be regretted, we think, that 
these and other interesting facts relating to the early 
history of gas production and application were not em- 
bodied in an introduction to this volume, after the fashion 
of the prefatory chapter given in the volume on Weaving, 
and in that which we are now about to notice. An elabo- 
rate index is not, however, wanting. 

The last of these four volumes is one of extreme 
interest just now, owing to the unparalleled changes which 
are fast coming over the war navies of the world. It com- 
prises abridgments of all patents, down to the end of 1860, 
for ship-building, repairing, sheathing, and launching ; and 
also includes painting, lighting, ventilating, pumping, ex- 
tinguishing fires, and preventing shipwreck and other 
casualties. ‘The abridginents of the specificatious relating 
to anchors, cables, rigging, suils, steering, and navigating 
vessels, are reserved for distinct publication, although some 
of these subjects form purt of the inventions included in 
this volume, and are referred to in its excellent subject- 
matter index. 

In the brief but interesting and useful introductory 
chapter pretixed to the abridgments of this volume we are 
truly told that of the many ages which have witnessed the 
gradual development of the art of ship-building, the period 
embraced by them is a mere fragment. On the southern, 
the eastern, and then on the northern shores of the great 
sea of the ancients, it gradually grew into consequence, and 
gave to its cultivators wealth and power. “‘Lhere, in its 
inland nursery, it remained,” says the author, “ for many 
centuries, until, pushing through the Straits of Gibraltar, 
it found in the Northern Ocean 2 more congenial home.” 
Before the date of the earliest invention recorded in the 
pages before us, the last attempt to crush the growing 
power of the North had been made. ‘The great Armada 
had been swept back by the winds of heaven and by the 
victorious fleets of Britain; and Sir Walter Raleigh had 
written his “ exact description of the unconquerable force 
of our English navy,” which he declared was at that time 
able “in dispight of any prince or state in Europe, to com- 
mand the great and large fields of the ocean.” 

The following passages from Kaleigh’s Discourse on 
Shipping are well calculated to aid the reader in forming a 
just conception of the state of the art at the date of the 
earliest inventions recorded in the present volume. He 
says :—*In mine own time the shape of our English ships 
hath been greatly bettered. It is not long since the 
striking of the top-mast (a wonderful ease to great ships 
both at sea and in harbour) hath been devised, together 
with the chain-pump, which takes up twice as much water 
as the ordinary did. We have lately added the bonnet and 
the drabler to the courses. We have devised studding-sails, 














top-gallant sails, sprit-sails, and top-sails. The weighing 
of anchors by the capstone is also new. We have fallen 








the old modes are being rapidly displaced by the new, both 
in commerce and in war. At this moment, while artillery, 
together with the whole system of attack in naval warfare, 
is undergoing change, it is easy to foresee corresponding 
changes of equal magnitude in the system of defence ; and 
we may confidently expect that the next few years will 
witness great and startling improvements in the art of ship- 
building.” 

We need hardly say that it is peculiarly interesting to 
glance over the abstracts of ship-building patent specitica- 
tions at the present moment, when some of the inventions 
recorded here are assuming such extraordinary prominence. 
The reader will find many things to excite his surprise. 

Ve find Mr. Scott Russell, for example, patenting the em- 
ployment of a series of thin iron plates placed one over the 
other as a protection for ships against shot, at one time; 
and at another time we observe him pateuting the applica- 
tion of thick solid plates for the same purpose. We find 
again that the patent for which Captain Coles has received 
{5,000 is neither for the conical shield which he placed in 
the ‘Trusty, nor for the upright turret which he is proposing 
to put in the Prince Albert and the Royal Sovereign ; 
but for “a large convex shield,” which was doubtless 
intended at the time to be very different indeed from what 
he has really adopted in practice. 

But it is unnecessary to enlarge upon the contents of the 
present volume. ‘There are but few of our readers who take 
an interest in these important questions who will fail to 
spend a few shillings upon the purchase of the book, or to 
look it carefully through when he has procured it. We 
congratulate the Commissioners of Patents and Mr. Wood- 
croft on its timely appearance, and cordially commend it. 
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2554. GeorGE HASELTINE, Flect-street, London, “* Improvements in apparatus 
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2 land, * Improvements in ship building.” 
Pili s ricorded | Istz. 
2503. THOMAS WaTTs, Isle of Wight, “ Improvements in com- 
ed thrashing machines.” | 
2 WILLIAM GLASS, Princes-street, Stamford-street, Lambeth, Surrey, “ Im- 
] ents in t ecatinent of sulphuret of antimony, and in obtaining 
ts theretron 
25 UGENIO DE LA BASTIDA, Hart-street, Bloomsbury-square, London, “* An 
i ved cover for chimneys, adapted to prevent them from smoking, and 





, e the extinguishing of fires therein.” 

M. Auguste Louis César de Montagu, Paris. 

2569. JeAN Bouvet, La Rochelle, France, * An improved mode of closing or 

¢ tin preserve boxes.” 

. WILLIAM MOKSHALL COCHRANE, Clattern Cottage, Kingston-on-Thames, 
“Improvements in securing the bolts and nuts of railway fish- 
















OBERT RAYNSFORD JACKSON and Joun Coupz, Blackburn, Lancashire, 

* Imprevements in looms for weaving. 

2577. GtorGE Maw, Benthall Works, near Brosely, Shropshire, “ Improve- 
menis in the manufacture of tesserae and other mosaic inlays.”—Petitions 
recorve t 19th September, 1362. 

2579. VPieRRE Lovis FOxEsTiER, Paris, “ Improvements in photographic 








2 is Dixey, King’s-road, Brighton, and Ggoror Smita, Angmering, 
sussex, “A new or improved method of tinting by lithographic printing 
photographic portraits and back grounds, and embossing the same.” 

2583. JAMES WILSON, North Brixton, Surrey,“ An improved composition for 
preventing and removing incrustations in boilers,”—Petitiona recorded 20th 
September, 1862. 

2585, CHARLES MERTENS, Jubilee-place, Chelsea, London, “ Improvements in 


A communication from | 


machinery or apparatus for seutching and dressing flax, hemp, or other 
fibrous materials.” 

2589. WILLIAM MCINTYRE CRANSTON, King William-street, City, London, “ Im- 
provements in machinery for reaping and mowing corn and other crops.”— 






Petition recorded 22nd September, 1862. 
ROBERT FAIRBURN, Burley, near Otley, Yorkshire, “ Improvements in 
wchinery tor combing wool or other fibrous substances,” 


2593. THOMAS KNOWLES, JAMES HOUGHTON, WILLIAM KNOWLES, and WILIIAM 

Hovenroey, Gomersal, Yorkshire, * Improvements in looms for weaving.” 

2594. CHAKLES PONTIFEX, St. Paul's-road, Canonbury, London, “ Lmprove- 
ments In means or apparatus for removing or expressing beer from yeast or 
from hops.” 

2595. WILLIAM Donsox, Nottingham, “ A new method of producing various 

urs on lace or other fabrics.” 

2596, JEANNE JARA NATHALIE MICAS, Chateau de By, Seine et Marne, France, 
* An improved railway brake.” 

2597. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements in 
lighting apparatus.”—A communication from Felix Lucas, Nice, France. 

PH CHARD ARCHIBALD BROOMAN, Fleet-street, London, * Improvements in 

A communication from Jean Jacques Leopold 


co 













iphic apparatus.” 

’ aude Lafarge, Paris. 

2599. SERAPLEN HONORK LAURENT, Boulevart St. Martin, Paris, “ An improved 
railway brake.”—Petitions recorded 2rd September, 1862. 

2601, JOHN FARRAN, Manchester-road, Bolton-le- Moors, Lancashire, “ Certain 
linprove ments in looms for weaving.” 

2603, WILLIAM TAYLOR, Chester, * Improvements in blacking or polish.” 

2604. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ An improved 





composition for painting.”"—A communication from Paul Caubet, France. 

2605. WILLIAM MAbpick, jun., Liverpool, * An improved process or method of 
treating and preparing madder for dyeing purposes.” 

2606. DAVib PoskNeR and ADOLPHE PosENER, Rupert-street, Haymarket, 
London, “Improvements in the manufacture of india-rubber and other 
tobacco pouches or purses,” 

2607, Robker RAYNSFORD JACKSON and .EMILIUS IRVING JACKSON, Blackburn, 
Lancashire, * Improvements in the preparation and treatment of fiax and 
other fibrous materials to be subsequently operated upon by machinery em- 
ployed for preparing and spinning cotton.” 

2608. Robert’ RAYNSPORD JACKSON and .EMILIUS IRVING JACKSON, Blackburn, 
Lancashire, * Improvements in machinery for cutting fibrous and other 
materials.” 

2609. WILLIAM Upritt and WILLIAM Asbury, Birmingham, “ Improvements 
in the manufacture of metallic belsteads, part of which improvements are 
also applicable for ornamenting tubes and curtain and cornice poles.” 


2610. THOMAS Exwaknps, Black 





cath, Kent, * An improved mode of preparing 











us Tnaterials for spinnit Petitions rded 20th September, 802, 

2613. THOMAS KENNEDY, Kilmarnock, Ayrsl ,* Limprovements in taps 
or Valves.” 

2615. JounN Raywoop, Shefficld, Yorkshire, “* Certain improvements in the 
construction of gas apparatus for the prevention of fraud, and for economising 
the consumpti ys 

2616, Joun Ro | EPWARD BAINES Pyesmiti, Leeds, Yorkshire, 

An imp reducing or equalising the length of animal or 
vesetable fibres, 

2617. JAMES EAKDLEY, Woodville, Leicestershire, “ Improvements in pitch 
pipes or tuning pipes 

2618. WiLLiam Lea, Wolverhampton, Staffordshire, “ Improvements in hinges 
for French casements,” 

2619. ARTHUR Porrer, Birmingham, “Improvements in cleetro-magnetic 
cn 1s 

2620. PETER Wright, Dudley, Worcestershire, * Improvements in the manu- 
facture of parallel vices. 

2621. JOUN RichaRD CROMWELL TAUNTON, Birmingham, * Improvements in 
the manuulacture of metallic bedsteads, cots, and couches.” 

2622 Et NE GUSTAVUS MUNTZ, Birmingham, * An improvement or improve- 
ments in the manufacture of axles,” 

2625. Thomas Richakps Harkving, Leeds, Yorkshire, “* Improvements in 
iit ery for opening, cleansing, and carding fibrous material.”—Petitions 
ree led 25th September, 1502 

2625. JOUN JOSEPH Bates, Birmingham,“ A new or improved window sash 
fastener and guard.” 

2626. EDWIN Dixon, Wolverhampton, Staffordshire, “ Improvements in machi- 
nery and furnaces used in the manufacture of welded iron tubes,” 

2627. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 














\ new or improved purifying and preservative lotion for the mouth.”—A 
connnunication trom dohann Georg » Vienna, Austria 
2628. JAMES Mu WERT DAWSON MILNER, and FREDERICK HlURD, Wake- 
field, ¥ shire, “ limprovements in ¢ tus applicable to machines for 
preparing wool, flax, and other fibrous substances, parts of which are also 
applica to machines for other use 
20630, WILLIAM MORSHALL CocHRANK, Clattern Cottage, Kingston-on-Thames, 
s y,"1 rovel in securing the bolts and nuts of railway fish plates.” 
i ul ith September, 1862 
9631. 1 i cK Rick Strack, Whetstone, Middlesex, “ Improvements in 
‘ thading a ul for n tary purposes.” 
2632. JAMES ChoskY, Shepley Hall, Audenshaw, near Manchester, “ Improve- 


m sin ~ engines 


irdin 
2633. TRAM Hvtcuinsonx, Rue Notre Dame des Victoires, Paris, “* Improve- 












ments in machinery for covering wire with india-rubber and gutta-percha, 

and similar guins and compounds thereof, and for manufacturing tubes and 

oth aul 3 0 gums and compounds."—A communication trom 
is Sault, S , Connecticut, U.S.—Petitions recorded 27th Septem- 
s 

2635. JULES Cesar PaevostT-Bavcuarb, Nouvion en Thérache, L’ Aisne, 
France,“ A twice transversal kneading trough.” 

2636. liveo Baum, Elberteld, , * Improvements in the manufacture of 
moreens g stich like 

2637. Joun OWN, Middleton, Lancashire, * Certain improvements in carding 
engines employed for carding cotton and other fibrous substances,” 

2639. MICHARL PUDDEPOOT, Blisset-street, Greenwich, Kent, * linprovements 
in apparatus for tilling hand.” 

2040. WILLIAM Bakky Lokp and FREDERICK HUGHES GiLneRt, Sandgate, 
Kent, * Improvements in loading tire-arms, and in blasting.” 

2641. WILLIAM EDWAKD GroGk, Wellington-street, Strand, London, * An 
improved furnace for casting stecl.”—A communication from Jean Baptiste 
Delrieu, Paris 

2643. HERMANN Hlikscn, Bridge-road, Lambeth, Surrey, * Improvements in 
apparatus for showing combin ’ 





is of colours,” 

end HENRY MouLr, Fordington Viearage, Dorchester, “ Improve- 
ments in heating trames aud the beds of hot houses, also in heating hot 
houses and other buildings used tor growing plants, and for other purposes,” 

2145, lenny 1 North Wales, * Improvements in the manufac- 
ture of ce on : mineralise woven fabrics, paper, and paper 
pulp, to harden and preserve ste and cement in the production of artificial 

ne and paint, and in the production and glazing of porcelain and such like 

nanulact Cs 

16, Joshvit BUCKNALL, Boston, Lincolnshire, “ Improvements in the con- 








8, Bangor, 


my 1 of silica to 











horse hoes 
2 Abpisoy, licliers, Jersey, “ Improvements in moorings or 
s for securing articles, applicable also to the fixing of chairs for 

railways 

2648. NicHhARD ARCHIBALD BROOMAN, Flect-street, London, “ Improvements in 
saddle trees and collars.”—-A communication from Jules Christian Waltz, 

Ktkue Lamartine, Paris. 
2649. JOUN HENRY JouNSsON, Lincoln’s-inn-fields, London, “ Improvements in 


A communication from Edwin Eastbrook, New 








Jersey, Ht 

2650. WILLIAM CARKICK and WILLIAM CARRICK, jun., Carlisle, “* Improvements 
in felting apparatus,” —Petitions recorded th September, 1862 

2652. Evin JeAN MARIE Le Brevron, Neuilly-sur-Seine, Paris, * An improved 
propeller for boats and ships.”— Petition recorded 30th September, 1862. 


Invention Protected for Six Months by the Deposit of a Complete 
Specification. 

ELTINE, Fleet-street, London, * Improvements in the means 

warming and ventilating buildings.”—A communication 

ig Robbins, Cincinnati, Ohio, U.S.—Deposited and recorded 


2656. GeORGE IAs 
for, and mexle ¢ 
from Edward Yo 
lst October, 1862. 











Patents on which the Stamp Duty of £50 has been Paid 

2271. GusTAVUS ADOLPHUS SMITH, Old Cavendish-street, London.—Dated 6th 
October, 1859, 

2443. WILLIAM CLARK, Chancery-lane, London.—A communication. 
26th October, 1859. 

2331. Tuomas TWELLS, Nottinzgham.—Dated 12th October, 1859. 

2334. WILLIAM PROSSER, Dorset-place, Dorset-square, London.—Dated 13th 
October, 1859. 

2320. JAMES CARRICK, Glasgow. 

2343. GEORGE Prick, Wolverhampton, Staffordshire. 
1859. 

2336. WILLIAM BurGrss, Newgate-street, London.—Dated 13th October, 1859, 

2316. JOSEPH SKKRTCHLY, Ashby-de-la-Zouch, Leicestershire.—Dated 12th 
October, 1859. 

2338. THOMAS VICARS, sen., THOMAS VICARS, jun., 
JAMES SMITH, Liverpool.—Dated 13th October, 1859. 

45. JAMES JACK, Liverpool.—Dated Mth October, 1859, 

7. WILLIAM EDWAKD Newros, Chancery-lane, London,—A communication. 

— Dated 17th October, 1859. 


Dated 


Dated 12th October, 1859. 
Dated 4th October, 


THOMAS ASUMORE, and 





94 
) 





Patents on which the Stamp Duty of £100 has been paid. 
2243. WILLIAM RoTueERa, Hollins, Lancashire.—Dated 8th October, 1855. 
2317. HENRY BESsEMER, Queen-street-place, New Cannon-street, London,— 
Dated 17th October, 1855, 
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2319. HENRY BESSEMER, Quecn-street-place, New Cannon-street, London — 
Dated 17th October, 1855. 

2321. HENRY BEsseMER, Queen-street-place, New Cannon-street, London.— 
Dated 17th October, 1855. 

2325. HENRY BESSEMER, _Queen-street-place, New Cannon-street, London.— 
Dated 17th October, 1855 

2327. HENRY BESseMER, Queen-street- -place, New Cannon-street, London.— 
Dated 17th October, 1855, 

a WILLIAM CoTTon, Loughboroug th, Leicestershire.—Dated 16th October, 

2553. Joun WILKINSON, sen. “s hea JOUN WILKINSON, jun., Leeds, Yorkshire.— 
Dated 13th November, 185! 








Notices to Proceed. 


1637. ALFRED GiLbry, Oxford-street, London, “Improvements in the con- 
struction of packing cases or boxes for holding bottles, either full or empty.” 
1639. GODFREY ERMEN and Rosekt SMITH, Manchester, “Certain improve- 
ments in machinery for spooling and balling sewing threads, silk yarn, and 

other like fibrous materials.”—P: titions recorved 3lst May, 1862. 

1659. CAKL HEINKICH ROECKNER, Marsh-street, Bristol, * An improved method 
of constructing coffer dams and other similar structures for exe luding or 
keeping back the flow of water and preventing inundations. "— Petition re- 
corded 2nd June, 1862 

1671. WILLIAM HATUERTON HALL, Birmingham, “ Improvements in miners’ 

fety lamps.” 

1674, STKINGER WESTON, Tenterden, Kent, “ Improvements in trusses.” 

1676, JOHN FINCHAM, Beck-row, Mildenhall, Suffolk, “An arrangement or 
arrangements of mechanism useful for facilitating the repairing of roads and 
ay Iso applicable to the tilling of land.”— Petitions recorded 3rd June, 

862. 

1860. WILLIAM JAMES, Red Hill Mouse, Dudley, Worcestershire, “ Improve- 
ments in bolts, spikes, and nails, and in apparatus for their manufacture.” 

1681. THOMAS ALLOocK, teliffte -on-Frent, Nottinghamshire, * Improvements 
in the construction of horse rakes.” 


























1683. GFORGE ALLIBON and EDWARD SNEL L, Lewisham, Kent, “ Improvements 
in surface condensers and superheaters.’ 

1684. GIOVANNI Battista TOSELLI, Threadneedle-street, London, * Improve- 
ments in apparatus for freezing and cooling liquids and mixing syrups. 

168%, EDWARD ScukvTz, Grompton, Londen, * Improvements in rotatory 
engines.”—~ Petitums recorded 4th June, W862. 

1695, RowverT ROBINSON, Fish-strect, Hull, Yo 
escapes, parts of Which improvements are also applicable to other purposes. 

1696. JOUN MARTIN STANLEY and JABEZ STANLEY, Sheflicld, Yorkshire, * Im- 
provements in steves or apparatus for diffusing heat.” 

1703. WILLIAM EDWARD NKWTON, Chancery-laue, London, “ Improvements in 
the construction of organs and other wind instruments, parts of which 
hoprovements are also applicable for regulating the pressure and flow of gas | 
and air.” ~A communication from Aristide Cavaillé-Coll, Rue St. Sebastien, 
Paris.— Petitions recorded Sth June, Ser. 

1710, .nTntr JOUN ADAMS, Devonport, Devonshire, “ An improved method 
of rifling fire-arins.” 

1711, Ghornge Darnbysuine HATTON, Manchester, * Lmprovements in presses. 

Petitions recorded 7th June, UU. 

1718. JOHN KEELING, Reading, Berkshire, “ Improvements in apparatus for the 

= jufacture of gas.” 














shire, “ Improvements in fire 




















723, Acritk KNOWLKs, Birstal Dye Works, Birstal, near Leeds, Yorkshire, | 

= p Renae nts in apparatus for washing extracted wool and other fibre, 

— Petitions secorded Oth June, W362. 

4 GEORGE THOMAS JOURKDAIN, St. Paul’s-terrace, Canonbury, London, 

[Improvements in treating cocoa-nut oil.” 

1730. HENKY CONSTANTINE JENN eat Tower-street, London, Improve- 
ments in the preparation of skins’ for driving bands and harness traces.”— 
Petitions recorded Wth June, 1862. 

1739. WILLIAM CROOK, Blackburn, Lancashire, “ Improvements in looms for 
weaving.” 

1743. BALTHASAR WILHELM GERLAND, Newton-le-Willows, Lancashire, “ Im- 
provements in the manufacture of sulphate of copper, and in obtaining metals 
from the material used in such manufacture.” 

1745. JOUN Hetikrninaron, Manchester, * Tmproveme nts in lubricating re- 























volving surfaces Peti'ions recorded Lith June, Wer 
1747. ISAAC Sriaur, Glandford Brigys, Lincolnshire - Improvement s in horse 
hoes.” 


1749. AUGUSTE AIME LERE 
improved ral me nt or mastic for making joints of stes 
or chamber 

W754. MICHAEL JACKSON, Curtain-road, Shoreditch, London, “ An improved 
shiekt for the gums te protect them from injury when cleaning the teeth.” 
Petitions recorded 12th June, Usir. 

1760 CLARA ANN TYLER, Birmingham, “ A new or improved holder for hold- 
tng dinner and other plates and dishes, and tor other like purposes.” 

1768, Joun tOBLNSON, Rochdale, Lancashire, * Improvements in machinery or 
Apparatus for sawing wood.”— Petitions recorded lth June, 1862. 

1769. JOSEPH SAWYER, Noble-street, and GEORGE PADGUAM, Dalston, London, 
* Tmprovements in steam boiler and other furnaces, applicable in part to 
grates Of various kinds.” —/’etition recorded 14th June, 1862. 

1790. JoUN NIELDand THOMAS ARTHUR NIELD, Dukinfield, Cheshire,“ Improve- 
ments in moulding or manufacturing pipes, columns, or other similar articles 
of cast tron or other metals.” 

1794. WILLIAM CLARK, Chancery-lane, London, “ Improv ments in the manu- 
facture of buttons, and in apparatus for the same.”—A coumunication trom 
Pierre Denis Hlautecloque, Boulevart St. Martin, Paris. 

1796, JOskrit KeLLOW and HENRY SuoRT, Delabole, Cornwall, “ Improvements 
in the manu tcture of blasting powder.” — Petitions recorved With June, uz 

ISIS, JOUN FORD, Rue Charlot, Paris, * Improvements in the irons and 
cutters of planes, and in the method of manufacturing the same A com- 
munication trom Joseph Schell, Monswillers, near Saverne, France.” — Petition 
recorded th Juve, S862. 

1834. STEPHEN TLOLMAN, Cannon-street, London 
and valves.” Petition recorded 2Lst June, 862. 

1913. THoMas Parker, Woodhouse Carrs, Leeds, Yorkshire, “ Improvements 
in tinting or dyeing fabrics composed of mixed animal and vegetable fibres.” 
Petition ree rded 30th Jane, 1862. 

1924. EUGENE DE LABASTIDA, Hart-strect, Bloomsbury-square, London, “A 
new method of manufacturing india-rubber articles by the simultaneous 
combination of pressure and vulcanisation.”—A communication from Albert 
Cohen and Charles Vaillant, Harbourg-upon-Elbe, Hanover.— Petition 1 - 
corded 2nd July, ieb2 

2051, Joserit WiILLcock, Chancery-lane, London, “ A new ornamental fabric, 
and the machinery for producing the same.” — A communication trom Amos 


YARD, Boulevart de Strasbourg, Paris, “* A new and 
n, Water, or gas pipes 










































“Improvements in pumps 





; soon, The improvements relate, Third] 








Haynes Moyd, Medway, Norfolk, Massachusetts, U.S.—Petition recorded 
sth July, lsb2. 

2255, LOUIS SERBAT, South-street, 1 insbury, London, * Certain improvements 
in lubricating machinery.” — Petition recorded wth August, 1862 

2367. LEON JAKOSSON, La Madelaine, near Lille, France, * An improved 
process and machinery for bleaching or washing textile fabrics and materials.” 

Petition recorded 20th August, 1862 

2565, WILLIAM GLAss, Prince’s-street, Stamford-street, Lambeth, Surrey, 
* Improvements in the treatment of sulphuret of an.imony, and in obtaining 
products therefrom.” —- Petition recorded iWth September, 1862 | 

2621, JouUN KicHAkD CROMWELL TAUNT Birmit sham, sia * Improvements in | 
the manufacture of metallic bedsteads, cots, and couches.’ 

THOMAS RicHAnDS HARDING, Leeds, Yorkshire, * improvemonts in ma- 
chinery for opening, cleansing, and caniing tibrous material.”—-Petilious re- 
corded 25th September, Is62. 

2627, CUARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“A new or improved purifying and preservative lotion for the mouth.”— A 
communication trom Johann Georg Popp, Vienna, Austria,— Petition recorded 
Wh September, Wor. 

2656, GEORGE ILASELTINK, Fleet-street, London, * Tinprovements in the means 
for, and mode of, warming and ventilating buildings.” A communication 
from Edward Young Robbins, Cincinnati, Ohio, ULS.—J’etition recorded Ist 
October, 1802. 
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And notice is hereby further given, that all persons having an interest in 
opposing any ene of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journa)) in which this notice is issued. 





Liet of Specifications published during the Week eading 
llth Cctober, 1862. 
553, 4d. 5 554, 10d. 5.555, 8d. ; 556, 4d. ; 557, 10d. ; 558, 4d. ; 559, 10d. £60, 
2, 10d. ; 3, ld. ; 504, 4d. ; Is, 2d. ; 566, 10d, ; 
9, dd. 3 STV, Wed » 108.2 4d. Sd. ; 574, 
: O76, 10d. 5; 577, 4d. 3; 2738, 4d. 5 579, 8c 580, 4d.; 581, 4d. ; 
582, ., 4d. ; 583, 4d. ; 584, 4d. 5 O85, 4d. 3 S86, 4d. ; 587 Sd; 588, 4d. ; 
589, 4d. ; 500, 2s. Gd.; 591, Sd. ; 692, 10d.; 593, 4d. ; 594, 1s. 2d. ; 595, Sd. ; 
596, 7s. 2d. ; 597, 4d. ; 598, 1s. 2d.; 599, te, dd. ; G00, 4d. ; G01, 10d.; C02, 
6d. ; 608, Sd. ; G04, 10d. ; 605, 4d. 5 606, Gd. ; GOT, 10d. ; GOS, 4d, ; G09, 4d. + 
G10, 4d. 5 G11, 4d. ; 612 - 3; GIS, 10d. ; G14, Gd. 3 6:5, dd. ; 616, 10d. ; 617, 
Sd. ; G18, dd. ; G19, 10d. ; 620, 4d. 
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*,*° Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
post-office, High Holborn, to Mr, Bennet Woodcroft, Great Seal Patent 





Office, 


ABSTRACTS OF SPECIFICATIONS. 
The P seat descriptions are made from Abstracts prepared expressly jor 
'HE ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fi ittings, &c. 


833. J. Parker, Huddersfield, “ Steam engines."—~A communication.—Dated 
26th March, 1862. 

These improvements relate, First, to means for regulating the discharge of 
steam from steam cylinders, so as to avoid or reduce the back pressure, particu- 
larly when working steam cxpansively. For this purpose apparatus is pro- 
vided with two chambers adapted one to each end of the steam cylinder, to 
which they are connected by suitable passages. In each of these chambers 
there is a valve, and these valves are an bd together, and are seated or 
beat on rings which are by preference made of cast steel, and rest on india- 
rubber, and they are kept together with the same in grooves by a ring-formed 
rim, which allows them at the same time a little pla Lut the parts may be 
varied. By the alternate difference of pressure of steam on the opposite sides 
of the piston, one valve is closed in connection with one end of the cylinder, 
where the acting pressure is greatest, and the other is opened at the opposite 
end, the two valves being connected by a rod or other su ye means. On the 
return stroke of the piston this action is reversed, bringing the valves to their 
previous position, and so on. The stroke of the valves may be adjustable. 
These valves may be employed for exhausting the steam, in substitution of ex- 
haust ports. The improvements relate, Secondly, to means for allowing the 
escape of the condensed water from steam pipes or other passages or chambers. 
For this purpose a chamber is employed provided with inlet and outlet pipes, as 
also with a float which is somewhat of the form of a box with an open top. 
This float carries a valve adapted to shut against the valve seat formed by the 
lower end of the outlet pipe. A small ball in the outlet pi e may be used, if 
desired, to prevent the water forced therethrough from ¢ nreturning. The 
chainber is also provided with an air pipe and stop cock to be used when 
required. The condensed water admitted with steam by the inlet pipe causes 
the float to rise and close the outlet pipe, until sufficient water has passed into 
the float to cause it to sink, and thereby again open the outlet passage, when 
the water will be forced up the outlet pipe into the atmosphere, or otherwise, 
until the float again becomes buoyant and again closes the outlet passage, and 
, to means to facilitate the removal 
of condensed water from steam cylinders.” For this purpose there are passag 
one from each end of the cylinder, capable of being closed by valves connected 
together directly or indirectly, so that when steam passes into one end of the 
cylinder the pressure of such steam will act upon the valve in the passage con- 
nected with that end of the cylinder to close that valve, and in so doing it will 
open the valve in the other passage for the escape of the water of condensation, 
and so on alternately, These passages communicate through their valves with 
another for the flow of the condensed water. 

876. C. H. TowNsenD, J. Youne, and J. Hawkins, Bristol, “ Removing and 
preventing inerustation i+ steam boilers.” ith Mareh, 18 

This invention has for its object the removal and prevention of incrustation 
in steam boilers, and consists in the use of valonia, sumach, and potash. Quan- 
tities :—Valonia, 26 Ib. ; sumach, 1] Ib. ; and potash, 1 1b., mixed together. When 
the boiler is empty the inventors put in through the man hole 21b. of the 









































composition to every nominal 3-horse power of the boiler, and after it has | 


been in use one month they wash the boiler out and put in a fresh supply of the 
composition, and by its continual use, as stated above, all incrustation will be 
removed and prevented.—Net proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

839. II. Carn, Victovia-strect, Westminater, “ Applying lubricating fluids to 

the jour nals of raileay car vieges and locomotive engines."—Dated wth 
Mareh, 1862. 

This invention consists in effecting, the lubrication of the journals of railv 
es and locomotive engines while the same are in motion, by causing a 
ing fixed in the lubricating chamber or “ grease box” of the axle box 
(which spring receives a vibratory motion from the shaking of the carriages 
when in motion) to convey by contact a small quantity of the lubricating fluid to 
a capillary thread, which thread conducts the fluid thus imparted to it to the 
journal below by passing down a small tube fixed in the bottom of the lubri- 
cating chamber or “ grease box,” and rising above the level of the lubricating 
fluid. To prevent the lubricating fluid splashing about, and to preserve a 
regular and even surface of the same, the inventor divides up the lubricating 
chamber or “ grease box ” into cells by perforated partitions, in one of which 
cells he fixes the aforesaid capillary thread, conducting tube, and spring, or the 
vibrating end of the spring ; and he sometimes further prevents such splashing 
of the lubricating fluid from taking place by placing upon the surface of the 
lubricating fluid small floats of cork, wood, or other suitable material. The 
manner of arranging the spring and its connection with the capillary thread 
nay be variously modified.— Not proceeded with. 

. W. A. Asne, Bolton-place, Middlesex, “* Driving the propelling shasts of 

ships or vessels."—A communication, —Dated 28th March, 1862. 

This invention relates to a mode of imparting a rotary motion to the shaft of 
a screw propeller or other shaft without the use of a crank, connecting rod, 
driving band, or toothed ring. In carrying eut this invention the propeller shaft 
passes through the steam cylinder or cylinders, which are placed horizontally 
tlel to the keel of the vessel, and also through the pistons of these cylinders. 
The pistons are made to reciprocate to and fro on the shaft, and in so doing to 
impart rotary motion thereto by means of a driver or drivers, fixed either 
direct to the piston or to the end of the piston rod. The driver of each piston is 
made to work in diagonal slots or grooves cut in the propeller shaft, and as the 
piston advances, the driver being fixed thereto will move forward in a right 
line, and by passing along the diagonal groove cut in the propeller or other 
shatt will cause the latter to turn in its bearings and thereby actuate the pro- 
peller, On the return stroke the driver wlll turn round in the socket on its 
axis, and will pass back along another diagonal groove cut in the propeller 
shaft in an opposite direction to the former one, and, consequently, on the 
return stroke of the piston the retary motion of the shatt will be continued in the 
same direction as when'the piston is advancing. The propeller shaft passes freely 











































through the evlinder, and is mounted in suitable bearings as usual, but the axis | 


of the propeller shaft not being coincident with the is of the cylinder, it will 
be understood that the shatt is placed cecentrically in the steam cylinders, and 
is surrounded by a jacket or sieeve upon which the piston slides. 
means the driver and piston are guided in a straight line, and are prevented 
from deviating therefrom. The induction and eduction valves of the steam 
cylinder may be worked by causing the endless serew on the propeller shaft to 
gear into and drive a screw wheel on the axle of an cecentric, so that, by 
turning the latter, the stem of the valve may be operated upon. When great 
power is required to drive the propeller, two eylinders and pistens may be 
arranged one behind the other, and the shatt made to pass through both, the 
motions of the two pistons being so combined and arranged that, when one 
piston is at full stroke, the other is at half stroke, or some other part of the 
stroke, so that the dead point may be passed with facility. Both pistons may 
be made to act in both directions, or each piston alternately in only one 
direction, Suitable arrangements must, of course, be made for reversing, or 
stopping, or starting the engine, 




















865. R. A. Owen, Manchester, “ Feathering aud carving the pitch of sevew 
propellers for steamships.” — Dated 28th Marek, is62. 

The patentee claims, First, the use of rods passing from the propeller through 
the stern pipe, stuffing box, or gland, and revolving with the propeller shaft, tur 
the purpose of communicati motion from the engine department to the 
feathering and locking ged Secondly, the use of the cylinder working fore and 
aft inside the boss of the propeller, and on the propeller shatt, and the rack and 
pinion, which communicate the motion from the cylinder to the blades. 
Thirdly, the improved locking gear for fastening the blades in their several 
positions, and the use of the split nuts or bushes for the purpose of securing the 
blades in their places without weakening them, by keyways or slots ; and, also, 
the collar on the blade spindle with the recesses or holes for the lock to enter. 
Fourthly, the use of the collar or flange on the propeller shaft when used to 
insert screws for the working backwards and forwards of rods used for 
feathering or locking the blades. Lastly, using the propeller boss cut in 
halves at right angles to the propeller shatt, for the purpose of inserting the 
blades, all such improvements as deseribed and illustrated in the drawings. 





















CLAss 3.—FABRICS 
Including Machinery and Mechanical: Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, ge. 
828. W. CLissotp, Dudbridge Works, nar Stroud, “ Carding engines.”— Dated 
25th March, 1862. 
This invention cannot be described without reference to the drawings. 





832. .W ILSON, Glasgow, ** Hot- presniny g or finishing plaids, shawls, handker- 
aaa Dated 2th March, 1862. 

The object of this invention is to remedy or obviate the evil of extra marks 
or creases arising trom the mode of using small er ordinary sized presses 
hitherto adopted, and to obtain the same or similar results as can be produced 
by means of the larger and more expansive presses above referred to, and that 
by rendering the smaller or ordinary presses available. These results may be 
produced by using blocks of wood or metal, or other suitable material, laid 
across or along the platten of the press, of such a length as to project over the 
sides or ends, as the case may be, of the platten to an extent corresponding to 
the length and width of the plaids, shawls, or other goods to be operated on, as 
the same shall have been rolled into pressing papers of proper dimensions pre- 
paratory to being so operated on. The necessary blocks being placed in the 











y this | 


platten of the press the patentee next uses heated plates, one, two, three, or 
more of which can be used to form one layer, according to their size and the 
space to be covered. Above the heated plate or plates, as the case may he, the 
goods to be operated on (after being first rolled into pressing papers of sufficient 
size to take them in folded as before mentioned, that is, for example, folded 
twice in the case of plaids, and once in the case of shawls) are then laid on 
boards or layers alternately with hot plates, a layer of plates and a layer of 
goods being alternated until the quantity of goods to be operated on for the 
time being shall have been placed in the press as thus extended. 

842. A. V. Newron, Chancery-lane, London, “ Separating the fibres of wood, 
flax, hemp, and other vegetable substances, and extracting the colour ing 
“matters therefrom.” —A communication. — Dated 27th March, 1862. 

This invention is based upon the known fact that, when wood, hemp, flax, and 
other vegetable substances are heate1 in water at atemperature at which it boils 
under a pressure of several atmospheres, the gummy and colouring matters by 
which the fibres are held together are dissolved, or, at least, so much softened 
that they will hold the fibres loosely together. The invention consists in effect- 
ing the separation of the fibres of such substances by whipping, beating, rubbing, 
grinding, or picking them while they are exposed to the action of water at such 
temperature, and under such pressure as above mentioned. It also consists in 
the washing out of the colouring matters and gums and other soluble parts from 
such substances by changing the water while the said substances are being 
whipped, beaten, rubbed, ground, or picked, and while they are, at the same 
time, subjected to the action of water at such temperature and under such pres- 
sure as above specified. The separated and bleached fibre thus obtained is 
applicable as paper stock, or in the manufacture of textile fabrics, according to 
its nature. 

853. R. A. Brooman, Fleet-street, London, “ Machinery for preparing, comb- 
ing, and dressing vegetable ysibres."—A communication.--Dated 27th 
March, 1862. 

This consists, First, in the use of endless chains passed and extended round 
drums or cylinders. The transverse links or bars of the chains are plain and 
serrated on their surface, so that they act as combs and beaters or 
one serrated edge and two plain are preferred alternately. The chains are 
placed in pairs one above another, and the drums or cylinders are supported in 
strong bearings, and have motion given to them from any prime mover. The 
invention consists, Secondly, in the use of an endless chain for cony 
materials to be operated upon to the machine. This endless chain is ey 
round two shafts, 2nd has motion imparted to it through a pinion on one of 
the druin shafts through another toothed wheel and a pulley and strap on one 
of the shafts round which the endless chain passes. A gripper connected to this 
chain holds the material while the beaters or scrapers and combs act upon and 
dress the fibres. The axles of the machine may be prolonged, or the frame 
brought out at the side, so as to enable the gripper to draw out the combed 
fibres at the sides of the machine.—Not proceeded with. 

871. R. Kay, Castleton Print Works, Lancaster, “ Printing calicocs, &e."— 
Dat-d 29:4 March, 1862. 

This invention relates to a novel application of, and improvement upon, the 
sieve now used by block printers to supply the colouring matter, and consists in 
adapting such apparatus to cylinder printing particularly, but it also may be 
applied to various descriptions of printing, such as type surface, or letterpress 
printing. The improved sieve consists of an internal cylinder, having an ex- 
ternal covering of india-rubber or other elastic substance, so as to form a cavity 
or chamber between the two, which cavity is to be supplied by tubes with water 
or other liquid from a cistern, and the pressure duly regulated by valves; the 
surface of the india-rubber may either be corrugated or covered with woollen 
or other fabric. By the novel employment of the confined water for the colour 
cylinder or sieve, a more yielding or compensating bed is formed at the point 
of contact with the printing or type cylinder.—Not proceeded with. 











































Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 


836. R. Bony, Bury St. Edmunds, ,“* Hay-making} machines.”"—Dated 26th 
March, 1862. 

In these improved hay-making machines the several parts are constructed 
and arranged so that they will operate with equal effect in either direction. To 
this end the teeth or tines are made straight instead of curved, so that in which- 
ever direction the rotating frame may be driven the teeth will act properly on 
the hay. The reverse action of the rotating frame is obtained by means of 
double pinions, which are capable of sliding along their shaft or axle, so that 
they may be put in gear with the driving cog-wheel affixed to the spokes of the 
travelling wheels of the machine when required. The teeth or tines of the 
implement may be supported in a raised position nearer to or further from the 
ground, as may be desired, by the aid of a dise adjustment which is adapted to 
front bar of the machine. The shafts ar apted to a hollow front bar 
‘h carries part of the dise adjustment, and they are therefore capable of 
turned upon a central point or axis, which will admit of the travellin 
wheels being lifted off the ground, so that they may be removed or taken off 
their axles without inconvenience. The fork heads that ¢ the teeth project 
beyond the circumference of the running wheels, and, therefore, when the fork 
heads are lowered they will form a fulcrum on which the machine will rest when 
the wheels are to be lifted off the ground. These advantages and facilities in 
managing and using the implement are incidental to the dise arrangement, 
which forms the principal feature of the invention, 

850. J. Lock, Massinston. Northampton, “ Ruising or elevating straw and 
crops on to stae — Dated 27th March, 1862. 

For the purposes of this invention the inventor employs a framework or 
carriage, by preference mounted on wheels, and fitted with shafts sothat it may 
readily be moved from place to place by ahorse, This carriage has a long and 
narrow rectangular frame mounted on it, the frame being connected at one end 
with an axis having its bearings on the car ¢, so that by turning the frame 
about its axis its further end may be raised to any desired height from the 
ground; and there is suitable apparatus to retain it im any desired position. 
This frame carries the bearings of a series or rollers or drums, placed parallel 
the one to the other, and at a short distance apart. The rollers or drums ar 
furnished with projections or teeth, and are all caused to revolve by means of 
sand rods or other instruments connecting them with an axis which is driven 
eam engine or in other convenient manner, When the apparatus is at 
work the outer end of the roller or drum frame is raised to the required extent, 
according to the height of the stack, and the straw or crop being presented to 
the lowest roller or drum of the series, is taken by the projections or teeth 
thereon and carried forward to the next roller or drum, which then takes it, and 
in this manner the straw or crop is carried forward and elevated until it is 
delivered on to the stack.—Not proceeded with. 

J. WU. Jounson, Lincoln’s-inn-fields, London, “ Thrashing machines.”— 
communication.— Dated 27th Murch, 1862. 

This invention relates to certain improvements in what are known as coin- 
bined thrashing machines, and consists, essentially, First, in the employment ot 
two separate and distinct beaters or drums, placed side by side parallel to each 
other, and each supplied from a separate feeding board or table of its own. 
The extra table for the second drum or set of beaters is made to fold down, 
when the machine is being transported, against the end thereof, and held in 
that position by suitable hooks or catches, soas tooccupy less space, Secondly, 
in the use of an elevator for raising the winmowed in up to the level of the 
sack’s mouth, thus obviating the necessity of having a high machine. Thirdly, 
in applying a series of hooks or serrated plates to the surface of the shaker, tor 







































































| the purpose of preventing the straw from returning and choking the beaters.- 


Not proceede t with. 
868. J. H. Jounson, Lincolu’s-inn-fielda,. London, * Chaff-cutters."—A coui- 
municaton.—Dated 28th Merch, 1862. ; 
The variation in the length of the chaff is, according to this invention, 
effected by having a movable pinion fitted on to the end of the driving shaft, 
which is changed for irger or smaller one according to the size of shaft re- 
quired. This pinion gears into an intermediate wheel which drives a third spur 
wheel. On the axis of this last mentioned wheel is a bevel pinion, whieh drives 
a transverse shaft from which the motion is transmitted to tne two feed rollers 
The upper roller is capable of adjustment to or trom the surface of the lower one 
and both rollers are driven by means of bevel pinions carried by a vertical 
shaft which derives its motion from the transverse shaft berore refe rred to. In 
order to allow of the adjustment of the upper roller, the pinton which drives it 
is capable of sliding along the vertical shaft, which may be made of a square 
section. With a view to prevent the choking of the machin and to requlate 
the supply of straw, it is proposed to employ a cover or hood placed over the 











per rolier.—Not proceeded wits, 
875. J. Morris, Essington, near Wolve rhampton,** Machine jor breaking t 
or cultivating land."—Dated 29th March, 1s62. 
This invention consists of a machine so constructed that, when in act 
series of forks or prongs, having an advancing horizontal motion, are ma 
enter the land to the depth of several inches, and atterwards rise there! 
the said forks or prongs performing a nearly circular motion in a vertc a} plane. 





















Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
. T. Dunn, Pendleton, “ Bridges, roofs, houses, and other structures.”"— 


* Dated Isth March, 1862. 
This invention cannot be described without reference to the drawings. 











Crass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, gc. 
743. T. WALLER, Conduit-street West, London, “‘ Breech-loading firearms.” 


A communication.— Dated 17th March, 1862. 
This invention cannot be described without reference to the drawings. 








Ocr. 17, 1862. 
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THE ENGINEER. 








789. Lieut. B. H. Matuew, Royal Bombay Engineers, “ Impr ts in sire 
arms, and in cartridges.” —Dated 21st March, 1862. 

This invention relates to large and smell arms and ordnance, and comprises, 
First, a new arrangement of parts for breech-loading arms; Secondly, a new 
method of rifling arms; Thirdly, an improved back-sight for arms; and, 
Fourthly, an improved cartridge for breech-loading arms. In constructing 
breech-loading arms the patentee forms, at the rear end of the ordinary barrel, 
a longitudinal aperture, and at the back of that aperture he forms a transverse 
cylindrical hole, for the reception of a curvilinear wedge. The longitudinal 
aperture is filled and covered by a solid plunger, the face of which bears against 
the end of the barrel proper; the rear end of the plunger is formed with a 
hollow curve to receive the curvilinear surface of the wedge. The curvilinear 
wedge urnished on one side with a projection which forms a crank, the pin of 
which is inserted in a slot of a side lever, and the fore end of which is attached 
to the fore part of the plunger, while the back end terminates in a handle for 
opening and closing the breech. The method of rifling consists in forming the 
grooves in such manner that the projectile shall be upheld truly and continu- 
ously during its passage through the barrel. The improved back-sight is formed 
by imparting an additional and independent vertical motion to the ordinary 
notch, and by adding thereto two points capable of lateral adjustment to and 
from each other. The improved cartridge to be used with the breech before 
described consists in forming the case with a flange projecting from the rear, 
and with a tail carried from the flange, in the end of which a percussion cap is 
inserted. For other than the system of breech before described, and in some 
cases even for that system, the tail is dispensed with. The flange being com- 
pressed between the fixed and movable breech, assists in rendering the breech 
gas-tight. 

821. b Beaumont and J. W. Enee, “‘ Sights for rifles." —Dated 25th March, 
862. 








This invention consists of an improved back-sight for rifles, and relates to 
that description of sight in which the elevating bar has been hitherto raised by 
a screw working through a bearing in the back part of the elevating bar. These 
improvements consist in using two screws, one on each side of the back of 
the framework, and in fixing on the tops of the screws small toothed wheels 
which turn simultaneously by means of one or more additional or intermediate 
wheels. The elevating bar, which is tapped to receive the two screws, is raised 
or lowered by turning one of these small wheels either to the right or left. The 
number of teeth on the wheels, which are connected to the screws for raising or 
lowering the elevating bar, are so arranged in proportion to the pitch of the 
screws that one revolution shall be equal toone degree or half a degree, as may 
be required, of elevation. The screws which raise or lower the elevating bar 
may be made of double or treble threads, if fuund necessary, so as to give a 
quicker movement to the elevating box. ‘Ihe plate of the sliding or elevating 
bar containing the Y-grooved or other formed sight is so constructed that, by 
simply unscrewing two small screws at its base, it may be removed from its 
framework, in order that the marksman may alter his sighting by exchanging 
the plate for one with a different shaped notch or Y-piece, or a larger or smaller 
aperture through which to take the sight, according to the weather or other cir- 
cumstances, as is well understood, 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


732. W. Bowser, Glasgow, ‘Ships’ fire hearths or boiling and cooking 
apparatus.” —Dated lith March, 1862. 

This invention relates to a previous patent, dated 8th March, 1845 (No. 10,576.) 
The apparatus is of a rectangular form in plan, having ordinarily three boilers of 
different sizes at one side heated by means of a fire-grate directly beneath them, 
whilst at the opposite side there is formed a cooking range with a separate fire- 
grate and hot plate, and an oven or ovens occupy the middle portion, their 
doors being in the remaining sides. The fue from what may be termed the 
cooking or range grate is, according to one modification, made to immediately 
descend from the top of the grate down between the g and the oven, and to 
pass thence under the oven, and finally to the uptake or chimney. By these 
means the oven is more satisfactorily heated than in the ordinary arrangements, 
in which the heat is applied in some cases to the top and sides only, and in 
others to the top and sides prior to being applied to the bottom. In another 
modification, whilst the fiue is applied to the oven in the direct manner already 
described, there is introduced in addition a boiler to receive heat from the fire, 
such boiler having a part rising up a short distance between the grate and the 
first descending part of the flue, and passing under the horizontal part so as 
also to receive heat from that part of the flue. The steam generated in this 
boiler may be conducted by pipes to cooking utensils mounted on a light frame 
at a sufficient height above the hot plate to leave the latter clear. The grate 
for heating the boilers is provided with an adjustable partition piece to permit of 
contrarting the fire space when only one or two of the boilers are in use. The 
flue from the boiler grate passes inwards under the boilers, and a short distance 
up along their inner ends, whence it is continued downwards in a box or 
division at one side, and passing round and under the oven finally unites the flue 
from the cooking or range grate. The apparatus may be made with fiues 
similar to those hitherto employed, and dampers or other contrivances may be 
used for diverting the fire gases from either grate into whichever series of tues 
may be described. 

737. W. Barsen, Stockport, ‘‘ Hats.”—Dated 17th March, 1862. 

On the 2nd day of July, 1861, the present patentee obtained provisional 
protection (No. 1675) for an invention consisting in curling, shaping, or tipping 
off the brims of hats by means ofa mould of the form of the intended brim, with 
which the brim of the hat is forced in contact by means of an elastic bag into 
which water, air, or other fluid is forced. He did not, however, proceed with his 
application for a patent for this invention, as he found practical difficulties in 
removing the hat from the mould after the brim was curled, which at that time 
he was unable to overcome. A part of this invention consists in a method of 
overcoming this difficulty, and this he does by employing, in combination with 
the bag and fluid pressure, as before explained, a mould made in sections or 
parts, so that the hat, when it is removed from the principal parts of the mould, 
takes with it some of the parts of the mould representing the brim, and which, 
were they not movable, would impede the withdrawal of the hat; these parts 
of the mould are afterwards readily removed from the hat. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON,AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Coxtinvep Progress In THE Iron TravE: Mere Works being put 
in: New Blowing Machine—Pia Iron: Larger Sales than usual— 
Coan Trave: Higher Wages sought —GENERAL MANUFACTURING 
Trapves: Improvement Maintained: Rise in Tin Plates—New Nain- 
MAKING Macuines: Jts Probable Effects on Labour—Srnike or 
Orerative Nawumakers: Bellows Cutting—Fripay Payments: 
Meeting in Birmingham: The Resolutions—Tue Counci. or THE 
Wotvernampton Scuoon or Art Censurinc Mr. CoLe AND THE 
Art Department: The School to be kept on another Year—A Care- 
Less Caster: Recovery of Money—SinKinG OF THE FLOOR OF A 
CHAIN-sHoP INTO AN Op Pir Suart: One Death—Tue Mui- 
FIELDS Reiger Funp—THe ProvosaL OF AN ASYLUM FOR THE 
Onpnans or Operatives: The Chairman of the Iron Trade upon it 
—Private OrPHan AsyLum By A BirmincHAM ManuractuRER— 
Battoon Borers Expioping ror Want or Internal Srays— 
MeLancuoLy Pir Accwent. 


A FEELING of much cheerfulness pervades the iron trade. Tho 
quarterly meetings have passed off to the satisfaction of every one bu 
those customers who desired to buy iron at prices which would not 
be accepted by makers. The reports brought to Change in 
Birmingham yesterday (Thursday), and Wolverhampton on Wed- 
nesday, were to the effect that the trade remains in quite 
as good a state as it was at the time of our last; that orders 
continue to be delivered for most descriptions of iron—and in 
particular for sheets and plates, as heretofore; and that an ad- 
vance of 5s. a ton on sheets made by second-class houses is gene- 
rally maintained. Notwithstanding the much larger increase on nail 
sheets mentioned last week, yet the demand keeps up. From the 
Northern States of America orders are still being sent over by every 
mail; and, as compared with a few weeks ago, the demand for that 
market is large. Ju consequence of the improved state of the trade 
some four small ironworks for the rolling of finished iron that have 
for some time been out of operation are to be lighted up forthwith. 
Others will soon follow, “an the demand which is now being em- 
= should manifestly decline towards the close of the next six 
Ss. 

A self-acting blowing machine for blowing railway iron, &c., is 
now in the course of erection at the Dowlais Ironworks, by the suc- 
cessful working of which great improvements in rolling iron are 
anticipated. The inventor and patentee is Mr. Charles White, of 
a Taff Vale Railworks, Glamorganshire. 
ati othing is now being done in pig iron; but the purchases, even 

increased prices, have beea on a much larger scale than has been 
usual for some quarters past. 

The coal trade is healthy ; and in some few instances the colliers 





are taking steps with a view to obtain an advance upon the present 
rate of wages. 

Relative to the general manufacturing trades of the district we 
have to report that, as in the case of the iron trade, the recent im- 
provement is well maintained. There appears to be few exceptions 
to this, although the degrees may be different. A considerable 
number of orders have been given out for the new quarter, and the 
factors report that the home trade is rallying steadily. The farmers, 
as we last week intimated, will be better off this autumn than they 
have been for the last two or three years, and when they are pretty 
well circumstanced the home trade is never bad. At Birmingham 
most of the manufacturers are on full time, and in some branches the 
orders in enable them to reduce stocks made up in the summer 
months, when business was dull. The metal market is quiet. Tin 
plates have advanced; makers demand 1s. per box more for f.c. 

Considerable interest has been excited in this district by the alleged 
extraordinary capabilities of the nail-making machine which has re- 
cently been introduced into the machinery annexe of the Great 
Exhibition. This wonderful machine—as it is termed—is due, it is 
said, to the ingenuity of Mr. C. Gustafson,a Swede. Tron nailshitherto 
used have either been forged or cut by machinery from sheet iron, 
or iron wire. Nails thus made are necessarily costly; the first- 
mentioned by reason of the slowness of the manufacture, and the 
two latter by using too expensive materials. This new machine 
supersedes all others, by combining in itself the process of rolling 
pointing, cutting off, and heading, and produces from bar iron an 
excellent nail at very low cost. ‘The rapidity with which the nails 
are produced by this invention is truly marvellous. Using bar iron 
three-eighths of an inch square the machine, with only the labour 
of one man, or even a boy, will turn out in a day of ten hours 
as many as 15,000 three-inch nails. The nails produced are of the 
highest quality, the nail being compressed by the rolling process, 
aud always having the grain of the metal in the direction of the 
length. ‘The nails are formed with fluted sides, which is the most 
advantageous of all forms, but very expensive to produce by any 
other process hitherto resorted to. By slightly altering and re- 
adjusting certain parts of the machine, different sizes and forms may 
be produced. In working iron the bars are heated red-hot in a 
small furnace placed at the side of the machine; but, as no fire is 
allowed in the Exhibition building, the machine can only be shown 
working such metal as can be worked cold. The practical efficacy of 
these nail-making machines is placed beyond all doubt by the fact 
that they have been tested by the experience of two years’ constant 
work. Hopes are entertained that this machine may have the effect 
of considerably decreasing the inconvenience which ever and again 
arises from the course which the operative nailmakers deem it their 
duty to pursue with reference to the remuneration which they 
receive for their work. An inconvenience of this class is now being 
experienced in the East Worcestershire district, where a strike has 
occurred in consequence of the masters having given notice of a re- 
duction upon the already very smali wages. That such proceedings 
are being taken by the men is not surprising, inasmuch as at the 
recent rates incessant toil on the part of both man and wife, and also 
several children, has been necessary in order to the family obtaining 
a livelihood. If machinery could be brought into universal applica- 
tion, and the operatives who obtain a miserable existence by labour 
over the fire and anvil of the nail shop were compelled to exert their 
industry in another direction, the people themselves would be im- 
mensely benefitted. In the proceedings of this strike the Dadley 
men have been to a neighbouring locality (Lye Waste), and have in- 
duced the men there, all of whom were at the time in the receipt of 
the full wages, to strike until the Dudley men should obtain the 
same rates. One of the men at the Lye refused to strike, and he was 
thereupon threatened that he “ would have his wind stopped.” This 
threat was carried into execution during a subsequent night, when 
the man’s workshop was entered and a pair of his blast bellows cut. 
The masters do not expect that the strike will be of long continuance. 

A meeting of persons who are interested in the question of pay- 
ment of accounts and wages on Friday was held in the Town Hall, 
Birmingham, on Thursday evening, to receive a report from the 
committee appointed “ to inquire into the practice in other large 
towns, and to ascertain whether the trades of Birmingham are 
willing to pay accounts to wages on Friday,” with a view to pro- 
mote the social and moral improvement of the community. The 
attendance was large, and the chair was taken by Mr. George 
Dixon. ‘The committee concluded a long and elaborate report by 
saying: “ The general feeling of the town is in favour of paying 
accounts on Friday ; and, although the objection to paying wages 
on Friday is strong on the part of some whose reasons are worthy of 
consideration, still, as the majority advocate this plan, and many of 
the objectors themselves pay early on Saturday, no real difliculty 
exists in the way of such change as shall enable the working men to 
derive all the benefits which may be expected to arise from a system 
of early payments.” The following resolutions were afterwards 
passed—“ That the information elicited by the committee, appointed 
at the public meeting on the 18th of July last, is of such a 
character as to justify this meeting in concluding that the efforts to 
make Friday the pay day for accounts would meet with the approval 
of the community of this town;” “that this meeting, deeply im- 
pressed with the social and moral importance of the object aimed at 
by the contemplated change of the day of payment of accounts, 
earnestly solicits the co-operation of the bankers and traders of the 
town, and desires to express its opinion that the movement would 
be greatly facilitated by their closing their places of business at two 
o’cleck on Saturday ;” “ that, whilst advocating the great importance 
of paying wages on Friday where practicable, and in no case later 
than two o'clock on Saturday, this meeting is of opinion that the 
question of paying the work-people on Friday should be left to in- 
dividual manufacturers, on the ground that the general adoption of 
any particular plan is not necessary in order to enable a portion of 
the body to earry out what they deemed a most desirable system.” 

Thanks to certain of the manufacturers of Wolverhampton, there 
is a probability of the School of Art in that town remaining in 
existence for some time longer. The annual meeting has been held 
during the week, when the eighth and last annual report was pre- 
sented. Owing to a want of appreciation in the objects of the insti- 
tution, and other causes, the council have been obliged to retire from 
action; not before, however, a serious loss has resulted to the hon. 
secretary, Mr. Mander, arising out of the lack of funds to reimburse 
him for sums liberally advanced in anticipation of subscriptions 
which have not been forthcoming. In order, however, to prevent 
the extinction of so useful an institution, Mr. Loveridge, a japan and 
tin-plate goods manufacturer, and others, have, in a liberal spirit, 
come forward as guarantors for any deficit which may arise, and 
have determined, under a new committee of management, to re-open 
the school, and again give the public an opportunity of evincing 
their sympathy with the objects of the institution. As will be seen 
from the reports, the ill-success with which the school has been 
attended is attributed, in great part, to the conduct of the Govern- 
ment in refusing that pecuniary aid which, judging from the analogy 
of other towns, the promoters were led to expect before the commence- 
ment of the undertaking. ‘The council said, that in preseuting 
their eighth annual report they regretted that the “inexorable 
logic of facts” had compelled them to take the necessary legal steps to 
bring the operations of the school toaclose. The whole of the 
school property had now lapsed into the hands of the trustees, who 
would wind up its affairs and discharge its liabilities. The council 
could not, however, terminate their duties without stating their 
deliberate conviction that the closing of the school is due to the 
parsimony which the Departments of Science and Art appears in- 
variably to pursue in its treatment of all new schools. ‘lwo years 
ago a strong representation was made to it that the school must 
inevitably close if some assistance were not rendered. It appeared 
but fair that while the old established schools in many of the largest 
towns in the kingdom were in the annual receipt of sums averaging 
from £150 to £600, that a struggling school should receive some 
countenance and support from a department of the Government 
which has about £80,000 a year placed at its disposal by Parliament 
for the direct support of these schools, and for the encouragement of 
art. But application for as-istance was refused by the secretary to 





the department, Mr. Cole, who said that the department had no 
authority by which the additional grant of £100 a year could be 
made. As the school, therefore, has not received adequate local 
support, and was refused any aid by the department, it was of 
necessity closed. The council, therefore, protests against 
the unfair use which is made by the department of the funds 
placed at its disposal. The growth of a taste for art is 
slow and uncertain, and it is clearly the duty of the Government, if 
it attempts to foster it by pecuniary aid, rather to encourage an 
earnest and well-directed effort for its diffusion, and to lend a helping 
hand until success be assured, than to continue for many years 
large annual grants to schools which, if they have effected anything 
for art, and long ere now have become self-supporting by the 
willing aid of manufacturers who have demonstrated their utility.” 
The council went on to state that the receipts from the students’ 
fees amounted to between ninety and a hundred pounds per year, and 
that, in consequence of the anxiety of the students that the teaching 
should be continued, the trustees had let the building for a year toa 
committee of gentlemen, who would endeavour to carry it on with 
the assistance of the master of the Dudley School. During the 
speaking at the meeting which followed the reading of the report, 
severe strictures were passed upon Mr. Cole and his department, it 
being the opinion that, but for the reasonable expectation of assist- 
ance from Government, the expenses that had been incurred would 
not have been ventured upon. 

An extraordinary instance of the carelessness of the cashier of one 
of the iron foundries of this district has just come to light. On 
Saturday morning last this gentleman was travelling from Birming- 
ham to Smethwick, and on leaving the railway carriage left also a 
large sum of money. When the train arrived at Dudley the head- 
porter at that station, while looking through the carriages, discovered 
in one of them a leather travelling-bag. This bag was found to con- 
tain two smaller ones filled with gold, to the amount of £350. After 
some time it was ascertained that Mr. Chubb, cashier to the Soho 
Foundry Company, had procured the money from a bank in Bir- 
mingham to pay wages, and had, as stated, left it in the carriage, 
A wish was expressed to reward the porter’s honesty, but, as this 
would be a violation of the company’s rules, the board will be com- 
municated with. 

An accident somewhat singular in its nature has occurred during 
the week at the chain works of Messrs. Bayliss, at Monmore Green, 
pear Wolverhampton. ‘The site of the works, with the adjacent 
ground, has for some years been completely honey-combed by coal- 
workings, now disused, and the shafts of which have been closed, 
no doubt, in many cases by means of scaffolding. On Monday last 
five boys were chasing each other through one of the shops in which 
the chains are forged, when, without any previous intimation, the 
floor gave way beneath them, and three of the lads were precipitated 
down an opening about thirty feet in depth. A ladder and light 
were procured, and the opening descended, when one of the lads 
was found to be nearly dead, and the other two severely in- 
jured, with the anvil, “bosh,” and other materials lying near 
them. They were at once conveyed to the Staffordshire Hos- 
pital, where one of them almost immediately after admission expired, 
and the other two are still in a precarious state. An inquest was 
held upon the body the same afternoon, and from the evidence it was 
elicited that mines had been worked near the spot within the last 
twenty years. One witness, who had known the exact spot to be the 
mouth of a shaft which had been filled up principally by scaffolding, 
asserted that he had often remarked (though not to the owner of the 
works himself) that such an accident would some day occur. The 
same witness added his conviction that there was a similar shaft 
beneath a neighbouring ironworks. ‘The Government Inspector for 
the district said that no doubt, in accordance with a common but 
reprehensible practice, this was a pit which had been partially filled 
up, and thesurface left so as to give no indication of any previous 
working. A verdict was returned in accordance with the evidence, 
and though no blame was attached to any person by the jury, yet it 
is evident that the former proprietor of the land must be open to 
ceusure for neglect in failing to give intimation to the present pro- 
prietor of the localities of any old shafts. 

An adjourned meeting of the committee appointed to collect and 
disburse the Millfields relief fund was held on Tuesday. From the 
financial statement it appeared that the total subscriptions received 
up to the 13th inst. amounted to £2,381 18s, 8d., and that th 
balance in hand, after the payment of advertising and other ex- 
penses, would leave a clear sum of £1,683 14s. 10d. for future dis- 
tribution. ‘I'wenty cases have been finally settled with, and seven- 
teen remain on hand. The exact proportions of the amount o 
relief to be distributed to each family or individual was resolved to 
be left in the hands of a sub-committee, in whom every confidence 
was expressed. Owing to the existence of one Orphan Asylum 
only, and the frequency of accidents in the district, it had been 
desired by some of the members of the committee to establish an 
asylum for the reception cf children whose parents had been 
killed by mining or other accidents. It must be remembered, 
however, that this has been suggested quite irrespective 
of the relief fund, which will be exclusively devoted to 
the purposes for which it was originally intended, namely, the sup- 
port of the widows and orphans and other persons dependent upon the 
twenty-eight persons who were killed by the fearful boiler explosion 
at these works. ‘The project has been laid before a meeting of the 
ironmasters of the district, but they did not feel themselves called 
upon to take action in the matter, and the expressed opinion of the 
chairman of the iron trade (Mr. Philip Williams) is unfavourable in 
consequence of the “ suflicient accommodation which (as he alleges) 
already existed in the shape of workhouses, with which (be thought) 
it was not desirable to interfere!” The matter was brought before 
the committee on Monday, and after some discussion the following 
resolution was unanimously passed:—“ That an industrial home 
specially adapted for the reception of the orphan children of those 
deprived of life by accidents in the employments of the district 
would materially alleviate the sufferings and privations conse- 
quent upon such fearful catastrophes as the late Millfields explosion, 
and would prove a great blessing to the district, and this commiitee 
recommended the establishment of such an institution.” 

Here we may state that a well-known manufacturer of Birming- 
ham, Mr. Mason, of the firm of Elkington and Mason, has commenced, 
of his own liberality the erection of an Orphan Asylum at Erding- 
ton, near Birmingham. 

he late bursting of the Millfields boiler reminds us that the last 
three explosions in this district reveal a state of things which 
strikingly disp!ay the primitive manner in which motive power is 
obtained at the collieries here. One of the three we reported in Tas 
Enorneer a fortnight ago as having happened in West Bromwich. All 
three were balloon boilers, yet not one of them had the description 
of support so necessary to balloon boilers, namely, internal stays at 
the bottom. Of the cases unreported, one was at the Strickley 
Colliery, in Shropshire, belonging to Mr. B. Botfield. The engine 
man was killed by being struck on the head by a brick. The alleged 
cause of the explosion was that the deceased hung a piece of iron 
on the safety valve to get some steam, because the engine was 
under its work. The Government Inspector of Mines for the 
district said that no blame could be attached to any one who survived, 
and the jury recorded a verdict of “ Accidental Death.” In the 
other case, the circumstances of which we have not before related, 
the boiler was on the works of Mr. Benjamin Whitehouse, of Wed- 
nesbury. ‘I'he bottom sank upon the fire-place and ripped open, and 
the consequent rush of steam caused the boiler to roll over against 
an adjoining building. Happily the damage done was only slight. 

An inquest was held on Friday last, at Bromley, on the bodies of 
two men who were killed by one of those accidents incidental to 
mining operations, when proper supervision is not exercised upon 
the apparatus. The men worked at the Iron Jack Pit, Corbyn’s 
Hall, the property of Messrs. Matthews and Bond. The rope used 
at this pit for drawing up the skip was made of wire, and had been 
brought from another pit, where it bad been in use twelve months, 
on the previous day. When put up, it was observed that one of the 
strands was nearly through, notwithstanding which it was used for 
drawing up the men and materials. On the next day, however, 
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while two miners were being wound up, and had arrived to within 
a few yards of the top of the shaft, it suddenly snapped, and the 
two poor fellows were precipitated to the bottom. Their bodies 
were, of course, almost smashed to atoms, and life extinct when re- 
covered. An adjournment was ordered fora fortnight, during which, 
no doubt, rigid investigations will be ma le. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Nortuern Marrers: The Sussex (s.s.): Mr. Gladstone and the 
Material Improvement of the Tyne, &e.—-Mivtanxv Tories: Lincoln- 
shire, Leicestershire, §¢e.—Lavenroon : Mersey Docks and Harbour 
Board—Hvs, ano Hornsea Ratpway—Prospects or THe Corron 
Suppty Question: A more Cheerful Future—* Jeniy Bora” Houses 
—APPARATUS FOR OPENING AND Conpiriontna Ez Inptan Corron 
—T ne Isic or MAN Tececrapo—Srare or Trave : Sheffield, Man- 
chester—SwirevtLvIne oN THE Mersty—Tne rare Mr. WALKER AND 
cue Tyne—Scortisn Tories: Scottish Shipbuild rs’ Association: The 
City of Melbourne (s.s.). 

We will commence by noting a few mattersfrom the north. A screw 
steamer, the Sussex, recently launched by Messrs. Wigam, Richardson, 
and Co., which has just been engined by Messrs. It. and W. Haw- 
thorn, left her moorings and steamed down to Low Walker on 
Saturday, her machinery being completed, ‘The splendid ovation, of 
which Mr. Gladstone was all last week the object in the north, does 
not much concern a special journal like THe Excrneer ; but the trip 
down the Tyne, to which the right hon. gentleman was invited by the 
River Tyne Commissioners, comes somewhat within the scope of these 
pages. The chairman of the Tyne Commission, in speaking at an 
entertainment given on board the Harry Clasper steamboat, summed 
up the work done by the River Tyne Commissioners during the 
twelve years of their corporate existence. He said for thirteen years 
previous to their being constituted the amount of dredge raised from 
the bed of the Tyne had been 500,000 tons. In the next eleven 
years the quantity raised by the l'yne Improvement Commissioners 
had been 3,000,000 of tons. Inthe three last years of these eleven 
years the quantity raised was 2,000,000 tons; but it was during the 
present year and up tothe end of last month that one and alf 
million of tons had been raised, and that quantity would be increased 
by the end of the present year to 2,000,000 tons, But the matter 
was not to end there, because the l'yne Commissioners, feeling that 
it was not only desirable but absolutely requisite that they should 
keep pace with the times, think that they should meet the large de- 
velopment of trade which had taken place on the Tyne and at other 
places by providing every facility for its accommodation which they 
could possibly carry out. With this view they had ordered two 
powerful dredgers, which 





















were to be completed by the middle of 
next year. When that dredging power was in operation the quantity 
of dredge which would then be raised would be over 4,000,000. tons 
per annum. It was in fact fully the amount of the entire coal trade 
of the Tyne, From that it would be seen that the commissioners 
had undertaken a mighty work, ntie in its operations, and 
rigantic in respect to what had to be done in order to accomplish it. 
fi an estimate made as to the results of the completion of the works, 
it was based upon the principle that they should have 29ft. of water 
up to the docks ir ordina pring tides: from thence 26ft. up to 
Newcastle; and from Neweasile up to the flow of the tide, a distance 
of nine miles, a depth of 23ft. It was estimated that to accomplish 
this result it would take a period of twelve or fourteen years. It was 
true that two and a half years had gone since that calculation was 
made. But at the rate at which the dredging was going on the 
commissioners expected it would be completed in eight years or less, 
it being intended to remove 25,000,000 tons of dredge from the bed of 
the river. No such work, with regard to its magnitude, had been 
attempted in this country, and he might say in Europe or even in 
the world. When Mr. Gladstone, in the course of a trip which will 
do much to establish and consolidate his political reputation among 
the hard headed men of the north, visited Sunderland, Mr. Meik 
stretched before the right hon. gentleman a large plan of the port, 
showing the proposed improvements by the construction of a new 
breakwater and new dock. Mr. Meik stated that the present docks 
were 52 acres in extent, the main dock being 30 acres, and there was 
a tidal basin which ran direct into the German Ocean, and had up 
to the present time been used as an outlet for ships passing out to 
sea. ‘The Wear Commissioners were erecting a new breakwater, 
which would enclose a space of 32 acres and form a harbour of 
refuge that ships would be enabled to run into. The proposed new 

20 acres in extent, would have an entrance opening from with- 




















dock, 2 
in this area, and this dock the commissioners proposed to proceed 
with at once, if they could obtain the money. ‘The docks and land 
adjoining had been reclaimed from the sea, and the space thus re- 
claimed would measure from 100 to 150 aeres. 

It is stated that a scheme has been set on foot for making a line of 
railway from Market! Harborough to Melton and Nottingham, with 
a branch from Melton to Grantham. A private meeting of Jand- 
owners was held on the subject a fortnight since. From Brigg, 
Lincolnshire, we learn that a traction engine and other accessories 
from the manufactory of Messrs. Richardson and Darley, Kirton 
Lindsey, has been achieving good results in that neighbourhood, 
turning over 19 acres in one day. The great railway bridge over 
the Trent in the Isle of Ancholme district, is advancing satisfac- 
torily. Five tubes have been sunk, and a portion of conerete depo- 
sitedin them. The girders are also ready for removal and the 
abutments are finished. 

We turn to Liverpool. At the last meeting of the Mersey Docks 
and Harbour Board the superintendent of the chain-testing machine 
was instructed that the testing must take place in the order in 
which the chains were received, except the cases in which orders 
to the contrary were given by the senders of the chains, A 
long discussion took place in reference to plans proposed for im- 
proving the approaches to the landing stages. The chairman stated 
that he and two other members of the board had waited upon a 
deputation of the finance committee of the town council, and had 
explained that the plans submitted were essentially the same as the 
model, with the exception of the two stages being left separate. They 
also impressed upon the deputation that it was necessary and 
desirable that notice should be given to Parliament during the en- 
suing session, as by the Act of Parliament they were bo md to spend 
£40,000 for the high-level road and bridge at the Prince's landing- 
stage, which would take it out of the power of the deck board to 
make the improvement of George’s dock which they were now 
willing to do, The plans were left with the deputation of the 
finance committee for their examination and approval, and he cer- 
tainly expected that further interviews would have been sought for. 
The members of the dock board met the deputation of the town 
council with an earnest desire to treat very liberally any suggestion 
which might be made for this improvement; and at no future time 
would those gentlemen go to the town council more disposed to meet 
the wishes of the town council, or the public, or to act more libe- 
rally in the carrying out of the contemplated improvements. He, 
therefore, regretted to hear that the finance committee of the town 
council had presented a resolution to the effect that, the plans not 
having yet received the sanction of the dock board itself, they post- 
poned the consideration of them. 

The Hull and Hornsea Railway just commenced is expected to be 
completed by the Ist of July, 1863. The line will open up a 
salubrious although hitherto little known watering place. 

The conclusions which we have ventured to draw of late as to the 
improving prospects of the cotton trade appear to be justified by the 
actual facts. The returns, which will appear in the Times to- 
morrow, in reference to the stock, &e., at Liverpool, will exhibit a 
further increase in the quantity of raw cotton on hand, which is 
calculated at about 300,000 bales, although the brokers’ publicly 
announced estimate does not extend beyond 220,000 bales. The 
prices current seem too high, having reference to the future 
prospects of supply. The receipts this year will probably not exceed 





1,250,000 bales, but next year they are estimated at 1,600,000 bales, 
at least even if the American war should continue for another twelve 
months; and by 1864, England will probably be wholly indepen- 
dent of America in respect to raw cotton. Of course the whole 
affair must be submitted to the test of actual experience, but we are 
inclined to think that matters are at their worst, and that they will 
now steadily pursue an ameliorative course. 

On Friday Mr. J. Price, a builder, was summoned before the 
Liverpool magistrates on a charge of infringing the requirements of 





the Local Building Act in the erection of three dwelling-houses in 
uissant-street, Edge-hill. Several witnesses, including the building 





surveyor, proved that the bricks used were of a mostinferior quality ; 
that the joists were not of the required dimensions and strength ; 
that the mortar was little better than mud; and that altggether the 
premises were so inferior that they ought to be pulled down and 
re-erected. ‘The magistrates concurred in this view, and bound the 
defendant over in £150 recognizances to have the three houses 
pulled down within fourteen days, and also ordered him to pay 
nine guineas, theexpenses of the prosecution. Mr. Alderman Holme 
stated that in the same neighbourhood, though there were some 
houses which were being properly built, there were numbers built 
in the manner of Mr. Price’s, and these houses, when completed, 
would be sold or mortgaged to building societies. To prevent fraud, 
he would advise building societies to have the building inspected by 
acompetent person, before they were roofed, as jerry-built houses 
would become a mass of ruins in twenty or thirty years, 

A trial took place yesterday week at Bury of an apparatus 
recently patented by Mr. W. Wanklyn, of that town, for opening 
and conditioning East India and other tightly-compressed cotton. 
Mr. Wanklyn recently formed the opinion that much of the infe- 
riority of Surat cotton was owing to it being so tightly baled that the 
fibres become glued together, and were broken instead of separated 
when subjected to the action of the ordinary opening and scutching 
machines, The fact that American cotton was loosely baled seemed 
toconfirm hisopinion. Four hundredweight of American cotton occupy 
about thirty-five cubie feet, while the same weight of Indian cotton 
is compressed into about ten cubic feet. The reason of this is that the 
freight on the former is charged by the pound, and on the latter by 
measurement. In order to test the matter thoroughly, a short time 
since Wanklyn had some American cotton rebaled at 
Mr. Nuasmyth’s, by a machine ordered by the Manchester 
Cotton Company for Seedashegu The bale weighed 5151b., 
and measured 11,3; cubie feet. Ile also obtained, from 
Bombay, six bales of saw ginned Dharwar, and the same quantity of 
Broach cotton. Two bales of each kind were tightly compressed in 
the manner in which the Surat cotton is usually exported; two 
were subjected to half the ordinary pressure, and two bales con- 
sisted of cotton in the native bags, as they are received at Bombay. 
The differences in the bales will be better understood by a state- 
ment of their weights and measurements. Thus, taking one bale of 
each sort of the Dharwar, their weight and size were as follow:— 
No. 1, 351 1b., 124, cubic feet ; No. 2, 180 Ib., 114 cubic feet; No. 3, 
162 1b., 33 cubic feet. It appeared hopeless to attempt to persuade 
the Indian merchants to subject the cotton to less pressure; 
although Mr. Wanklyn holds that such a course would be more pro- 
fitable tothem. The charge for freight from America is from 4d. to 
fd. per Ib, and the cost of freight from India, paid by measure- 
ment, is only 3d. per lb.; therefore, if the less pressed Indian 
cotton would sell for 1d. more, or is damaged to the extent of 
1d. per Ib., it would evidently be more profitable to compress it only 
half as tightly, and to pay 4d. per 1b. more for freight. However, 
on the supposition that the present system would not be changed, 
and assuming that the inferiority of Surat is partly owing to its com- 
pression, Mr. Wanklyn endeavoured to find some mode of restoring 
it to its original condition, and tried the action of steam upon it. 
There is nothing new in such an operation, as to its principle; but 
Mr. Wanklyn devised an apparatus which, he thinks, will obviate 
the difficulty hitherto encountered unsuccessfully in steaming in 
cotton—of making it wet. This machine consists of a eylinder 
measuring 2ft. 3in. by 3ft., with a perforated false bottom. Itis two- 
thirds filled with about 801b. or 901b, of compressed cotton, which is 
then subjected to the action of steam introduced through the false 
bottom at a pressure of about 45 1b. Provision is made for removing 
the water formed by the condensation of the steam as it passes alongthe 
pipes before it reaches the boiler, and hence the steam contains a mini- 
mum of moisture whenit enters the cylinder. Thecotton issteamed for 
rather less than one minute, and is found to have increased in 
weight 5 per cent. when it is taken from the cylinder. In two hours 
this increase is reduced to 2 per cent., and the raw material is then 
ready forthe machinery. The machine, although small, will open ten 
bales in four hours, or an average of 1,0001b. per hour. Mr 
Wanklyn states that yarn made from Indian cotton, opened by his 
patent opener, has been taken from yarn made from American 
cotton; and that it bleaches and dyes well with American cotton. 
The result of continued experiments with this machine will be looked 
for with considerable interest. 

The submarine telegraph between the Isle of Man and the north- 
western coast of England is being raised and relaid. ‘The operation 
is ex pected to be completed in a few days. 

Trade matters have a little improved at Sheffield. The orders 
from Birmingham for steel required for the manufacture of guns and 
rifles are good, and the cutlery branches are a little better. he 
orders from the north of Europe for saws and files are satisfactory, 
and those tohand from France for steel are of the average character, 
while, for general manufactured goods, there is a fairdemand. ‘The 
state of employment unfortunately grows worse and worse at Man- 
chester, nearly one-third of the ordinarily oceupied operative popu- 
lation of that city being now altogether out of work. Captain 
Palin, reporting upon the subject, returns the position of the 
machinists and foundries of Manchester as follows:—Machinists— 
working full time with all hands, 8; working full time 
portion of their hands, 26; working short time, 11; stopped altog 
ther, 2, Foundries—-working full time with all hands, 4; working 
full time with a portion of their hands, 15; working short time, 4 
stoppe d altogether, 1. 

Shipbuilding on the Mersey is considered to have received an 
impetus in consequence of the increased space afforded to the 
builders whose yards are at the south end. There are at present 
several fine vessels—wooden and iron—on the stocks, both on the 
Liverpool and Birkenhead side. Amongst the most interesting of 
these are the Agincourt Government ship and two being built for 
the Chinese Government—i.e., the Southern Confederacy—at Bir- 
kenhead. — On Saturday Messrs. Jones and Quiggin, the inventors of 
the angular targets, which have been suecessful in resisting the 
Armstrong and Whitworth ordnance, launched a vessel called the 
Staffordshire from their yard in Sefton-street, Liverpool. The 
Staffordshire has been built for Messrs. Boult, English, and Brandon, 
of Liverpool, and will be engaged in the East India trade. Her 
length is 198ft.; beam, 34ft. ; depth, 231 ft. ; and tonnage, 1,092 tons, 
old measurement i 

“ Elfin,” a gessipping weekly contributor to the Newcastle Chro- 
nicle, observes with respect to the death of the late Mr. Walker :— 









































“ Like his countryman, Lord Campbell, he wrought in harness until | 


he was eighty years of age. He was a pawkey, shrewd, hard- 
headed Scotchman, in appearance resembling the late Lord Campbell, 
and hard-headed and determined, like Mr. Joseph Hume. He was 
aman of undoubted ability, with the organ of ‘caution ’ well deve- 
loped; and was about as complete a contrast to Mr. Brooks, the 
former engineer of the Tyne, who is a man of undoubted genius, 
but as completely devoid of * tact,’ as any well could be. Mr. Walker 
dwelt amongst the realities, and let the Brooks andthe Brunels tly off 
amongst the idealities. He was a man who achieved great success 
in his profession, and I believe substantial wealth. He may not 
have been so great aman as Rendel or Rennie; but he achieved an 
eminent position in his profession by dint of common sense—and 
most certainly his reputation is not written upon water, but on sub- 
stantial stone and mortar. Mr. Messant, I should hope, will be 
allowed to carry out his chief's plans upon the pier works. There is 
no doubt but that Mr. Messant is an able and skilfulengineer.” 
InScotland we find that the Scottish Shipbuilders’ Association has 











commenced its session for 1862-3. In the course of last week u 

wards of forty members of the association entertained at dinner the 
retiring president, Mr. R. Barclay, and the newly elected president. 
Mr. J. Hall. The new screw steamer City of Melbourne, built for the 
Australasian Steam Navigation Company, has just “run the lights,” 
attaining a speed of 13 knots, and everything working well. On 
returning from Cumbrae Heads, a trial was made with the im- 
proved expansion gear, which was found to work admirably, and 
with very good results of economy of steam. The company, after 
enjoying the bracing air and magnificent view on deck, adjourned 
to the saloon, where an excellent dinner was served, Mr. James 
Alexander, of London (representing the Steamship Company), in the 
chair. Among the toasts proposed were, “ Prosperity to the Austra- 
lasian Steam Navigation Company of Sydney,” responded to by Mr. 
John Alexander, one of the directors of the company; “The good 
ship City of Melbourne,” coupled with the name of Captain Nicholas, 
the commander ; “ Captain Gilmore,” who commanded the pioneer 
vessel of the company’s fleet twenty-one years ago ; “ The Builders 
—Messrs. J. and G. Thomson,” &c. The City of Melbourne is of 
900 tons b. M.; her dimensions are 250ft. long by 28ft. beam, and 
17{t. deep; she is fitted with a pair of four piston rod geared engines 
with all the recent improvements, and has accommodation for up- 
wards of sixty first-class, eighty second-class, and sixty third-class 
The company have upwards of twenty steamers, and 
s. Thomson; she is 





passengers. 4 
the present is the fifth built for them by Mes: 
the largest and finest of the fleet. 
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Suaw, Tomson, AND Moore, Metal Brokers. 


Harteroot Ironworxs.—A survey of these works has been made 
by the Admiralty engineers, whose report upon the work done, as 
wellas upon their capabilities for doing work, has led the Lords 
Commissioners of the Admiralty to place the names ol Messrs. 
T. Richardson and Sous upon the Government list as engineers for 
the construction of marine engines for her Majesty's navy. 

Tue Lave Ma. Watxer, C.E.— Mr. James Walker, C.E., who 
died on the Sth instant, at his house in Great George-street, was 
among the few remaining contemporaries of the elder Stephenson 
and brunel. His long life was almost wholly devoted to the prac- 
tice of his profession, of which he was certainly among the most 
eminent members. For some years he has directed the great engi- 
neering works at the mouth of the Tyne, works which will, we 
doubt not, be completed in accordance with his plans. 
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THE ROLLING OF SHIPS. 


ABOUT a year ago (in November, 1861) we published a 
couple of articles upon this subject, setting forth the nature 
of a new and most important theory which had recently 
been broached by Mr. W. Froude, an engineer of great 
scientific attainments, and stating the grounds upon which 
we accepted some of his leading views, while we felt bound 
to reject some others. Since that time the subject has 
undergone careful and elaborate discussion, especially at 
the Institution of Naval Architects—to which body the 
original paper was communicated—and has passed into a 
new phase that now demands consideration. Most of the 
papers and speeches to which we have to refer were made 
public orally in March last; but the notes which we were 
able to take at the time were too incomplete to furnish re- 
liable grounds for public comment. We have lately, how- 
ever, succeeded in putting ourselves in possession of mate- 
rials which are amply sufficient to enable us now to revert 
to the subject with proper confidence. As the question is 
not only one of extreme interest in these days of iron-cased 
ships, but also one of the most profound that has ever 
been opened up in the progress of naval architecture, we 
propose to devote our best efforts to its present elucidation. 

It will be remembered by many of our readers, probably, 
that Mr. Froude’s fundamental notion was, and is, that 
if a surface particle of water, or a small group of such par- 
ticles, is replaced by a small floating body, and if that body 
is of such form that it would float with a given axis, 
(which we may call the “ axis of equilibrium”) upright in 
still water, then, when floating on the slope of a wave, it 
will, in like manner, place that axis at right angles to the 
wave slope. To this fundamental proposition we, of course, 
assented. But this was by no means the whole of the 
theory. Anew step was en, and the conditions of sub- 
merged particles, situated at various distances from the 
surface, were considered, Mr. Froude contending that the 
movements to which such particles were subjected were so 
nearly analogous to those of surface particles that, for the 
small depth to which ships usually penetrate the sea, the 
doctrine deduced from the consideration of the latter held 
good. In other words, Mr. Froude contended that the 
circumstances of a ship afloat upon waves corresponded 
pretty nearly to those of the small floating body, which was 
in the first place supposed to replace only a surface particle, 
or a small group of such particles. In confirmation of this 
view he adduced certain statements tending to show that 
the vertical oscillations of wave particles remained consi- 
derable down even to great depths, the chief of which 
statements was to the effect that Atlantic storm waves 
become sensibly modified in form on striking Channel 
soundings. Against these opinions we arrayed a mass of 
evidence derived from a variety of sources, quoting the late 
Professor Edward Forbes, Mr. Wilson, harbour master at 
Holy Island, Mr. Calver, Admiralty surveyor, Mr. Coode, 
Capt. (now Admiral) Washington, the late General Pasley, 
and the present Astronomer Koyal, in support of our argu- 
ments. We maintained that the vertical oscillations of 
particles diminish with great rapidity as the surface is 
receded from, and concluded our remarks upon this part 
of the subject by saying :—“ We are quite certain that Mr. 
Froude, with his acute discernment and cordial love of 
truth, will excuse us for questioning his doctrine with 
adverse evidence like this before us.” 

We are glad to say our anticipation in this respect has 
been fulfilled. Mr. Froude has since admitted, with the 
most admirable candour, that in his paper he certainly 
did undervalue the difference between the motions im- 
pressed by the transit of a wave on the surface and sub- 
jacent particles, and that, although the tenor of his re- 
marks was avowedly vague, they really under estimated 
the amount of this difference. He has publicly stated 
that, in seeking to clear up his own views upon the point, he 
found that Professor Stokes and Professor Airy have shown 
(as we pointed out in our criticism) that in deep water and in 
waves of ordinary proportions the motions of particles 
decrease so rapidly as we trace them to lower depths that, 
at a depth equal to the whole length of a wave from crest 
to crest, the motion is only ;1th of that which belongs to 
asurface particle. In making these admissions Mr. Froude of 
course lets go the doctrine which he held in the first in- 
stance, viz., that “on the whole there appears no reason to 
assume that in waves of average proportions the diminu- 
tion follows such a law as will cause any sensible want of 
parallelism between the upper surface of a wave and the cor- 
responding sub-surfaces of uniform pressure, at least within 
the depth which is reached by the displacement even of the 
largest ship.” He now acknowledges that the sub-surfaces 
of equal pressure must diminish rapidly in steepness as we 
trace them below the surface, and that the ship’s position 
of equilibrium will be altered accordingly. 

Having thus claimed a triumph for ourselves, and an- 
nounced the defeat of Mr. Froude on this important part 
of his theory, we must magnanimously admit that we 
seem to have pushed our own view a little too far in our 
former articles. We apprehended that the doctrine which 
Mr. Froude has now abandoned involved the whole theory, 
and that the overthrow of the former would unavoidably lead 
to the ruin of the latter. We are extremely pleased to 
find that this is not so. The author has retired from his 
original ground, but he has fortunately succeeded in 
carrying his theory off with him. We cannot say he has 
demonstrated the impregnability of his new position, 
or that he has even attempted to demonstrate it; 
but he has adduced considerations which strongly incline 
us to agree with him in believing that the differences of 
condition that exist between surface and submerged par- 
ticles of a wave may be accounted for by assuming that the 
height of the waves in any given wave series is virtually 
less, and their general siope flatter, than as measured at the 
upper surface; and that, whether we deal with the case of 
a broad shallow vessel whose stability is due to height 


|are exposed to a given series of waves. 





of metacentre, or with that of a eep narrow vessel 
whose stability is due toa low-placed centre of gravity, 
nearly the same degree of modification will be neces- | 
Sary; and the performances of two vessels differing 
thus in form, but so weighted as to possess the same 


Periodic time, will be nearly alike when the vessels 


It is true 
that the only way in which Mr. Froude attempts to main- 
tain this view is by furnishing an imaginary diagram, in 
which a particular case or two are illustrated; but we are 
nevertheless of opinion, from our own further reflection 
upon the subject, that the effect of an actual wave upon a 
ship may be very closely approximated to by assuming 
that it is equivalent to the effect which a lower and flatter 
wave would have, provided the sub-surfaces of equal pres- 
sure in the latter were parallel to the free surface. We 
are not, however, prepared to assent to the proposition that 
the correction supplied by assuming the height and steep- 
ness of the wave to be lessened by about one-sixth, is ap- 
plicable to all ships, whether broad and shallow, or narrow 
and deep. The measurement of this correction seems to 
us, on the contrary, to require a more thorough and search- 
ing investigation than it has yet received. 

Before proceeding further with our remarks upon Mr. 
Froude’s theory it will be well, we think, to advert to an 
independent series of investigations which are well calcu- 
lated to prepare the reader for a discriminating acceptance 
of it. We refer to the contents of a paper read in March 
last by Mr. James Crossland, a member of the Institution 
of Naval Architects, and a naval constructor at the 
Admiralty. The author was formerly a member of the 
School of Naval Construction at Portsmouth, and has the 
reputation of being the ablest mathematician ever trained 
by Dr. Woolley in that establishment. The paper in 
question was put forward in the modest form of Remarks 
on Mr. Froude’s Theory of Rolling,” and may be said to 
explain, in a perfectly original manner, both the general 
soundness and the occasional short-comings of Mr. Froude’s 
investigation. Its title might, we think, with advantage 
have been—“ On the Stability of Bodies floating on Fluids 
in Motion,” for its real scope and purport is to describe the 
modifications which the stability of bodies undergoes when 
the fluids on which they float are caused to move in various 


ways. 

7 he author first investigates the case of a body floating 
upon a fluid contained in a vessel that is caused to move in 
a horizontal direction by a force constantly applied to it, so 
that its velocity is constantly augmented by equal incre- 
ments in equal times. In this case the surface of the 
water will assume a permanent inclination to the horizon- 
tal, the angle of inclination being greater or less according 
as the increase added to the velocity per second is greater 
or less—this being dependent, of course, upon the magni- 
tudes of the force applied and of the mass set in motion. 
When this permanent position of the surface is attained, 
and the particles of the fluid all move together in a condi- 
tion of relative rest, then, as the motion is wholly horizon- 
tal, the pressure at —~ point in the fluid must be just 
equal to the weight of the vertical column above that point, 
so tospeak. ‘The pressure, therefore, at any point ina 
body of water thus acted on must be precisely the same as 
the pressure at an equal vertical distance below the surface 
of still water. Im order to discover the form and direction 
of the water’s inclined surface, the author selects a snail 
portion of surface water of a rectangular form, and inves- 
tigates the forces — upon it ; and he shows by a simple 
mathematical process that the surface is really a plane, and 
that it is inclined at an angle whose tangent is represented 
by the foree applied divided by the weight of the whole 
body of fluid ; so that, if 6' be the angle of inclination of 
the surface, F the horizontal force applied, and W, the 
weight of the mass of fluid moved, ‘2 

i=—=——-. 
er ar 

He next supposes a small model, whose shape is rectan- 
gular, and whose weight is exactly equal to that of the 
small portion of the fluid, to replace the latter; but he 
supposes the specific gravity of the model such, that it has 
a part immersed and a part out of the water. This model 
will be circumstanced exactly as the small portion of water 
was, with the single exception that (supposing it to be 
homogeneous) it will have a different position for its centre 
of gravity. ‘he stability of the little model will, of course, 
be influenced by this position of its centre of gravity ; but 
it is nevertheless determinable, just as its stability in still 
water is determinable. But there is this important diffe- 
rence, viz., that the reaction of the fluid is not equal to the 
weight of the ship, but is greater than that weight in the 
proportion of sec. @' to unity, and the stability is of course 
increased in the same proportion : so that, if M be the height 
of the metacentre above the centre of gravity, @ the angle 
from the perpendicular, and W the weight, then the moment 
of stability is not represented by the usual quantity, 
(W M sin 6), but by W M sin @ sec 6'. 

By the foregoing simple and yet demonstrative pro- 
cess of reasoning the author conducts us toa conclusion 
that illustrates in a most forcible manner the modification 
which the stability of a floating body undergoes when the 
fluid that sustains it is put in motion. If wave motion 
consisted simply in the horizontal transfer of volumes of 
fluid we should have here an almost complete elucidation 
of the question. But as wave motion involves much more 
than this, we must hold this first result asa mere clue to 
the solution of the larger problem. 

The author’s next step consists in supposing that the 
whole system of the previous example (vessel, fluid, and 
body) receives a new and additional motion in a direction 
perpendicular to the free surface of the fluid, which new 
motion will neither alter the direction of that surface, nor 
change either the displacement or the position of relative 
equilibrium of the model. It will, however, alter the 
magnitude of the fluid pressure, increasing it if the motion 
be upward, and diminishing it if it be downward. If F' 
be the new force, w the weight of unit of a volume of the 
fluid, and z the vertical depth of some such unit below the 
surface ; then the fluid pressure will there be augmented by 


the increment w = = if the force act upwards, and will 
1 
be diminished by a like amountif it act downwards. Hence 


the pressure at distance z perpendicularly below the surface 
will be equal to 


wz (see 6 + w y 





Assuming that upward pressures shall be deemed positive. 
and downward ones negative, we may leave out the plus and 
minus signs, and write, 
Pressure = w = ( sec gi + or. ). 
1 
The upward resction on the little model (which reaction 
sets it in motion with the rest of the system) becomes in- 
‘ - ee 
creased by the quantity W 7 3 or, 
i 
: v1 
Reaction = W ( sec 6! + - ). 
1 
And the stability is, of course, increased in exactly the same 
roportion; consequently, the moment of stability now 
ecomes 
W Msin 6 ( sec 9! + a) 
1 
The fluid and floating body are now, be it observed, 
supposed to be affected by two independent forces F and F', 
and to be moving under the action of those forces in two 
independent directions. The practical effect of two such 
forces would really be, as is well understood, to move the 
system in some intermediate direction, making, let us sup- 
pose, an angle ® with the horizon. ‘Then, by the parallelo- 
gram of forces, we have 
i __ sind | 
cos (g' + )’ 
and substituting this value in the last expression for the 
stability, we get 


w,~™ 6! 


sin §' sin © 
cos (9 + @) 5 

Having thus shown the modifications which the stability 
of the floating body undergoes first when the water that 
sustains it is moved horizontally by a constant force, and 
afterwards, when further moved by a second such force 
— at an inclination to the horizontal, Mr. Crossland 
varied the expressions for the latter case (which may be 
considered the general case) as follows:—Suppose the 
vertical change of motion, and the direction of the free 
surface of the fluid, to be given, and indicate the said change 
of motion by v; also, imagine for a moment.that the 
vertical and horizontal forces which are accelerating the 
vertical and horizontal motions of the fluid to be replaced, 
as they may be, by two other forees—one horizontal, as 
before, but not of the same magnitude, and the other 
perpendicular to the surface of the moving fluid. Let u 
represent the horizontal accelerating force. The two new 
forces equivalent to these will be « — v tan 6' horizontal, and 
v sec 6! perpendicular to the surface. The expression for 
the moment of stability then becomes, 


W M sin 6 sec @' (1 + 2), 
9 


In addition to the cases of motion already considered, 
ani by which our formula has been obtained, there are 
others upon which this last expression throws light. 

Let us consider, for example, the circumstances when 
the force F after having been gradually diminished, (in 
the first of the cases before investigated), is finally 
withdrawn, anda new force, equal in amount and oppo- 
site in direction, is gradually introduced in its place, 
under the same law of progressive variation. ‘The effect of 
this change will be that the surface of the water : will be- 
come gradually inclined on the other side of the vertical 
line, and its inclinati the growing action of the 
new force, will pass through the same set e8 as it 
increases on the one side as it passed through in diminishing 
on the other, when the original force F was gradually with- 
drawn. This opposite inclination will become permanent 
when the force becomes constant, and the stability of the 
little floating body will become once more W M sin 4 sec 6'. 
There would, however, be one important - difference 
between the cases, which, as Mr. Crossland pointed out, 
requires to be mentioned where the reader has to imagine 
the conditions, but which would readily strike the eye in 
observing an actual experiment. In the first case, when 
the water is caused to move from a condition of rest, its 
whole mass appears to be moving towards the small float- 
ing model ; and it seems only natural that the pressure of 
the fluid upon it should be greater than that proper to still 
water, and that the direction of the resultant force should 
be inclined to the vertical correspondingly. But in the 
second case, the mass of the water, and its surface, appear 
to be receding from the model, and endeavouring to leave 
it behind ; for its absolute motion is in the same direction 
as before, while the surface and the resultant reaction are 
inclined in the opposite direction. And this continues to 
be the case till the whole of the motion previously gene- 
rated has been destroyed by the opposing force, and the 
whole system brought to rest. In looking upon a pheno- 
menon like this, an observer might readily fancy that, as 
the water appears to be moving away from the floatin 
body, the pressure upon the latter would be diminishe 
rather than increased. But this notion would be delusive, 
because the fluid pressure has, asa matter of fact, to re- 
duce and finally destroy the motion previously impressed 
upon the floating body, 

It is manifest that a general expression for the fluid re- 
action on a body whose weight is W, floating on a mass 
of fluid whose surface is inclined to the horizontal at an 
angle §' may now be obtained, if we suppose in either of 
the two cases of horizontal motion just considered, the 
whole: system to be set in motion ina vertical direction, 
in such a way that it shall receive constant equal acces- 
sions of velocity in this direction in equal times. If we 
represent the acceleration of velocity per second by v, this 


expression will become W (1 +) sec 6! (the positive 
~ «= 


Moment of stability = W M sin @ sec 6! } 1+ 


sign being taken for upward, and the negative for down- 
ward motion), for it is plain that the effect of upward 
or downward motion in the pressure of the fluid will 
be the same as ifthe intensity of the force of gravity 
were increased or diminished in the proportion of g to 
gtr 

Mr. Crossland drew attention to three curious cases 
of this general expression, each of which has a significant 
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bearing upon the main question. They were as fol- 
lows :— 

First, suppose the vertical motion to be downward, and 
equal to that produced by gravity. In this case, if any 
horizontal force be acting, the surface will be vertical, 
whatever the magnitude of the horizontal force. The 
amount of the fluid pressure will evidently depend solely 
upon the magnitude of this force, and we cannot, therefore, 
expect to find that pressure in terms of the angle 9'. Ac- 


. . 0 * 
cordingly the expression becomes —. The pressure—which 
0 


must consequently be determined independently—will 
depend upon the acceleration of the horizontal motion ; 
and, if this acceleration = ~, and W be the weight of the 


ru 


floating body, then the pressure on it = W The model 


g 
would in this case float, of course, with its masts horizontal. 


Its moment of stability would clearly be W M “sin 6: 
4 


g 
in other words, this quantity represents the moment of the 
force which would tend to restore her to the position just 
indicated (viz., with her masts horizontal) if deflected from 
it by an external force. 

Secondly, suppose the mass of fluid to be made to move 
downwards with a velocity increasing faster than if it were 
simply left to the free action of its own gravity, and at the 
same time to be impressed with a uniformly increasing 
horizontal motion. Then, when the direction of the free 
surface is permanently established, that direction will be 
inclined to the horizontal at an angle proper to the relative 
magnitude of the vertical and horizontal forces. But in 
this case the whole of the water will range itself above the 
free surface, and the vessel containing it will have to be 
turned nearly bottom upwards. The position of equilibrium 
for the small model will be that in which her masts are 
perpendicular to the surface, and pointing downwards. 

And, thirdly, if in this last case we remove the hori- 
zontal force, and suppose the water to start from rest in a 
vertical course downwards, under the action both of gravity 
and of an additional externally impressed force also acting 
vertically downwards, the free surface would then be hori- 
zontal, and the small model would float in angular equili- 
brium with its masts pointing vertically downwards. The 
fluid reaction upon it and its moment of stability are con- 
tained, of course, in the general expressions, 


W sec 6! (14 e): and 
gq 


it °) 
* *). 


We are now in a position to observe how Mr. Crossland 
applies this forcible process of reasoning to the case of 
waves, and in what manner he brings it to bear upon Mr, 
Froude’s theory. 

It is evident that if we may treat any portion of a wave 
surface as having its inclination permanent for an instant, 
and, if we may suppose the resultant pressure to have the 
amount and direction proper to this inclination, and to the 
vertical acceleration of the particles at that point of the 
wave surface where we wish to ascertain these particulars, 
then, of course, this resultant pressure will be perpen- 
dicular to the surface at that point, and its amount will be 


W see 4! (1 + ) where @' is the inclination of the 
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wave surface at the same point. ‘To determine the moment 
of stability of a body floating there, suppose @ the angle 
made by the masts with the vertical, then the angle of 
deviation from the perpendicular to the fluid surface, or 
from the position of angular equilibrium, is (@ — 6'); and 
the moment of stability is 
+ °) 
gy)” 


W M sin (@—@') x see 9" x (: 
If we adopt Mr. Froude’s notation in expressing the angular 
acceleration, and express that angular acceleration com- 
pletely, we shall have this equation, 
a6 ay sin (@— 6') x sec @! x (1 = ). (A) 
dt? re y 

In this simple and convincing manner Mr. Crossland ad- 
vanced step by step from considerations of the most 
elementary nature, until he reached the equation which we 
have just given; and we do not hesitate to say that a more 
admirable method of unfolding a profound mathematical 
problem has seldom, if ever, engaged our thoughts. The 
process thus developed really furnishes the best basis for 
Mr. Froude’s general theory—approached by him in a 
wholly different way—and affords the man of science the 
best possible means of judging how far that theory holds 
good, as we are now about to see. 

The reader will observe that the process of reason- 
ing adopted by Mr. Froude, if rigorously carried out, leads 
to precisely the same equation as that which Mr. Crossland 
has presented to us. Mr. Froude’s theory is \neglecting 
the correction which we have previously discussed) that the 
momentary effort of a ship floating upon waves is to place 
her masts at right angles to the surface of the wave; and 
that, for a given ship, oceupying at any moment an angle 
of inclination differing from this, the measure of this effort 
is the same as that by which she would endeavour to 
assume a vertical position, if occupying for the moment in 
still water an inclined one, with an angle equal to that 
difference, But instead of the full equation given above, 
he takes, for his equation of motion, this— 

a6 wr, ; 
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This only differs from the ordinary well known equation of 
wv? 


— =—F, ¢ ). by having 
(@— 6') substituted for ¢. If we compare Mr. Crossland’s 
equation (A) with Mr. Froude’s (B) we shall see that the 
latter gentleman has really made the following assump- 
tions in order to arrive at the simple expression which he 
adopts. He first assumes that the angle (@— @') may be 


motion for still water (viz. 





substituted for its sine; he next assumes that the quantity | 
’ may be neglected, and lastly he takes it for granted 
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g 
(although he does not advert to the fact) that theterm sec 6! 
may be thrown out. 

The first of these assumptions is, of course, perefctly 
allowable for small angles; but the rolling of a ship often 
involves very large angles, and the assumption in that case 
usually becomes invalid. Mr. Froude argues, however, 
that the attempt to make the solution perfectly general 
would add indefinitely to its difficulties and to its compli- 
cation; and also that a form of ship which would be 
isochronous even to such angles as 60 deg. or 70 deg, may 
not only be accepted as a practically available form, “ but 
it is even typical of that which most approves itself to a 
practical eye as indicative of easy motion; it is, in fact, 
very nearly that of a three-decker, with the sides ‘ tumbling 
gracefully home.’” He therefore assumes that he has a 
ship of such a form to deal with, in order to facilitate and 
shorten the inquiry, while the result arrived at, though not 
strictly applicable throughout to ships of other forms, is 
strictly applicable to them for limited angles, and at least 
indicates the character of the result which will follow when 
the angles are large. ‘This explanation must be taken for 
what it is worth ; but we must not fail to bear in mind that 
the solution of the equation into which the assumption in 
question enters is applicable to small angular motions only 
in ships of the usual form; for three-deckers with sides 
tumbling gracefully home are becoming curiosities of the 
past, and are leaving behind them no representatives in 
this age of low-lying, iron-cased craft. 

Mr. Froude’s second assumption—that the quantity 


“may be neglected —is justified by him by means of an 
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artifice which he adopts when he comes to solve the general 
equation, viz., by assuming the form of the wave surface to 
be that of the “ curve of sines,” instead of treating it as a 
“trochoid,” which it is now generally admitted to be, and 
which Professor Rankine proved it to be, in fact, at the 
recent meeting of the British Association. ‘The “curve of 
sines ” wave, it must be understood, differs from a trochoidal 
wave mainly in the circumstance that it is steeper in the 
hollow and flatter at the crest, the inclination of both being 
the same at the middle height of the wave. Now, assum- 
ing that the fluid pressure at the hollow, or below the 
middle height, of the wave is always increased, owing to 
the vertical oscillations of the particles, and that above the 
middle height it is always diminished, from the same 
cause, it will be evident that the effort of stability which 
the fluid exerts upon a ship floating on the wave will be 
correspondingly increased and diminished. ‘The effect of 
this variation in the “ hydrostatic tension” of the fluid 


(which is represented by the factor 1 > “) will, Mr. Froude 


gy 
argues, be to render the trochoidal wave equivalent in its 
action to a wave of the curve of sines form in which the 
fluid tension is uniform from top to bottom. By the em- 
ployment of the curve of sines instead of the trochoid, 
therefore, in the solution of the general equation, he 
considers himself entitled to discard trom the question the 
changes of hydrostatic tension: for thus, instead of the 
less steep, but more effective slopes of the trochoidal hollow, 
we take simply the somewhat steeper slope of the curve of 
sines; and instead of the steeper, but more effective slopes 
of the trochoidal wave crest, we take simply the somewhat 
flatter crest exhibited by the curve of sines. Hence the 
z= 


factor may be considered equal to unity. 
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Now this argument seems to us defective in one very 
important respect, viz., it is correct only when we consider 
the inclination of the ship to be towards the wave crest. 
When the ship inclines from the crest, and towards the 
hollow, the effect of substituting the curve of sines for the 
trochoid really is to aggravate the error introduced by 





neglecting the change of the fluid tension. In fact, the 
substitution of one curve for the other, so far from being a 
satisfactory compensation for the neglect of the quantity | 


pa simply has the effect of introducing two new sets of 
gy 


errors, which are not even self-compensatory under all cir- | 
cumstances. 

This objection appears to us conclusive as to the notion 
that the curve of sines can replace the trochoid, in the solu- 
tion of the equation, with any advantage in the way sug- 
gested by Mr. Froude. ‘The substitution of the one curve for 
the other had for him the undoubted advantage of simpli- 
fying the solution of the equation, but it leaves hin: still 
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under the necessity either of restoring the quantity — “i 
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or of accounting for its absence in some more satisfactory 
manner, 

With regard to the third assumption, viz., that sec 6! 
may be neglected altogether, we have only to say that it 
is one which has really been made by Mr. Froude, although 
it seems to have escaped his attention, as we shall see pre- 
sently. 

It may be not only just to Mr. Froude, but profitable also 
to our readers, if we now state in a few words the counter 
considerations which that gentleman has adduced in reply 
to such objections as those we have offered, in so far as they 
came before him. We have already indicated the nature of 
his re-considered views as regards the want of parallelism 
in the sub-surfaces of equal pressure. We admit that it 
seems exceedingly probable that the kind of correction 
which he suggests for the error in the original assumption 
may answer satisfactorily, but at the same time we cannot 
forget that the error itself is unquestionable, for it was not 
only made manifest by the evidence which we adduced last 
year, but has been demonstrated independently by Mr. 
Crossland and other mathematicians. And we are bound 
to repeat that, in our judgment, Mr. Froude owes it to him- 
self to subject this feature of the theory to a more exhaus- 
tive investigation, should he have leisure for the purpose. 

As regards the other assumptions previously adverted to, 
Mr. Froude took very fair and proper ground. He re- 
peated that the use of the angle of inclinatton instead of the 








sine, as the measure of the force tending to restore the ship, 
depends on, and is strictly correlative to, the assumed con- 
dition that the ship is an isochronous oscillator, for this 
involves the law that the force towards the position of rest 
is as the deviation from that position, or as the angle of 
inclination. And this is all, of course, that can be said; 
for Mr. Froude is too thorough a master of the known 
science of his subject to suppose that the sine may be re- 
placed by the angle, in the case of large oscillations, under 
any other circumstances. With respect to the factor sec 6, 
Mr. Froude, (in the speech to which we are here referring, 
and which was delivered extemporarily after merely listen- 
ing to Mr. Crossland’s and other papers) said he did not 
sufficiently follow the reasoning by which the secant of 
the wave angle was introduced. But if the wave angle 
were 10 deg., the introduction of the secant as a co-efficient 
would introduce a difference of only 14 per cent., while at 
20 deg. the difference would be only 64 per cent. We do 
not think there can be any doubt whatever about the pro- 
priety of the factor sec 6' taking its place in the equation, 
the ground of its introduction—which our readers will 
have seen for themselves—being altogether unassailable ; 
so that it is important to take cognisance of the smallness 
of the per centage of error which the neglect of it intro- 
duces. We will only add in this connection, an expression 
of our great satisfaction at finding that Mr. Froude’s theor 
has passed the ordeal of searching examination and criti- 
cism with no worse result than that of finding itself en- 
cumbered with a few more of those corrections and limita- 
tions for which he has already found means of providing. 

Having now satisfied ourselves of the degree of accuracy 
with which the fundamental equation (B) holds, we are in 
a position to examine the results to which that equation 
conducts us when integrated. We need not attempt to 
detail the process of integration, which appears to have 
been effected by Mr. W. Bell, a friend of Mr. Froude’s, 
and an engineer of considerable mathematical attainments, 
the key to the process being derived from the well known 
Mathematical Tracts of the Astronomer Royal. The value 
of @ obtained ultimately is given as follows :-— 
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in which expression H is the height and L the length of 
the wave from hollow to crest; ‘I’ the time of a complete 
oscillation, from starboard to port, say, in still water; T! 
the period of the wave, or the time occupied by it in tra- 
versing the space L; U the ship’s angular velocity, and (a) 
her angle of position when the time ¢ = 0. 

Now if the simple oscillations of the ship in still water 
be investigated it will be found that, in that case, the fol- 
lowing equation holds :— 

age md 
i 
And if this expression be compared with the two final terms 
of equation (C) it will be found identical with them. On the 
other hand, if the constants U and a vanish—that is to 
say, if we assume the ship to have been stationary and up- 
right when the waves first reached her—she will undergo 
ascries of movements due purely to wave impulses, and 
defined by equation (C) with the two last terms omitted. 
This series of movements, though its results have to be com- 
bined with those of the series expressing the ship’s proper 
oscillations due to a previously existing velocity and _posi- 
tion, when such are assumed to have existed, nevertheless 
maintains its independent vitality and integrity; “each 
series, in fact, thus retaining,” as Mr. Froude says, “ its 
complete individuality, in a manner analog us to what may 
be observed to happen when independent sets of wave 
oscillations in water intersect or overtake each other.” 

The simplest and clearest method, therefore, of tracing 
out the combined result of more than one series of waves, 
is to trace each series separately, and observe how they 
modify each other ; “in fact, we may conceive the ship to 
perform this operation for itself—for at each instant she 
occupies exactly the position in which the waves would 
have placed her, except that she has also made meanwhile 
exactly the motion which she would have made had she 
continued to move in still water.” A full analysis of the 
results which may follow from the combination of these 
two perfectly independent conditions would, of course, run 
into interminable variations. There are, however, certain 
results which stand out prominently, and the consideration 
of which may assist us to appreciate the general character- 
istics of the wave influence. 

The first of these cases is one to which a good deal of 
attention has been given by men of science of late years, 
and which is certainly calculated to arrest notice by the 
dangers to which it seems to point. We refer to the case 
in which the period of the ship’s oscillation is identical 
with that of a series of uniform waves recurring at equal 
intervals. ‘The effect of such waves will be to accumulate 
motion in the ship until (if no preventive causes operate) 
she rolls completely over. If we suppose the ship to have 
been stationary and upright when the first of sucha series 
of waves reached, the equation (C) will be deprived, as we 
have seen, of its last two terms; and then, putting T = 
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T', the equation assumes the form @ = , and the proper 
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limiting value of this expression has to be ascertained. 
This may be done by putting T= T! + h, A being as 
small as we please. We need not detail the steps of the 
process; suffice it to say that the equation becomes 
eS ag! 8 og FF? Cy 
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It might be shewn that Bef 3 is the maximum slope of the 


wave, or the slope at its middle height, which we may 
call @'. Bearing this in mind, the last equation (D) shows 
that all the phases of the oscillations which it represents 
must in form recur with the recurring phases of each suc- 
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cessive wave. So often as cos r = 0, (that is, when it 
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equals =, = a &e.) sin n is alternately +1, and the 


equation becomes 

é=+ ; e'. 
That is to say, at the middle height of the wave the ship’s 
masts will have an inclination equal to one-half the slope 
of the wave at this point, which is the maximum slope. 
« But what is most important,” says Mr. Froude, is that 


: t : 
when sin = = 0, (that is to say, when a =2,22,3 98 


i = + 1,and the equation assigns to @ the suc- 
cessive values. 
6=10 (F 1,2 2,3 #, &e.) 

That is to say, at each successive wave hollow and wave 
crest the range of the oscillation will be augmented by a 
definite amount of angle, namely, w x half the maximum 
slope of the wave, so that, but friction of surface and 
keel resistance, a ship placed broadside to waves which 
have her own periodic time must ultimately roll completely 
over, however small the wave may be.” 

Practically it is not uncommon to find that the height of 


the wave is ;,th of its length, so that . = 01, and 


&c.) cos 


iL = 00785, which, treated as an are, or angle, is 
half the maximum slope, or 4} deg. Hence, with such 
waves, 6 should increase with each successive roll by 
(x x 4:5 deg.) = 141 deg.; and six successive steps, 
or three waves, should produce almost a complete over- 
set. There are doubtless considerations (such as those 
arising out of surface friction and keel resistance before 
mentioned) which tend to check this rapid accumulation 
of motion; but it is impossible to view the subject in 
the light just thrown upon it without observing that, 
despite all such practical limitations, the identity of the 
wave’s period with that of the ship is likely to set up an 
alarming amount of rolling. ; 

In what has just been said, and in the estimate just made 
as to the amount of roll which a series of uniform waves 
would set up, we have assumed that the ship was stationary 
and upright when she first became subject to their action. 
If we assume that she was in motion, or inclined at an 
angle when the first wave reached her, no considerable 
modification is introduced into the result. The terms which 
express the effect of these conditions (in the complete 
equation) follow, in this case, the same law of recurrence as 
that which governs the repetitions of wave impulse, and 
we may assume them to be such as will either diminish or 
increase the angle attained at any particular period ; but 
since the deductions or additions are fixed in amount, while 
the angles due to wave impulse are increased continually, 
wave after wave, it is obvious that the same result must at 
last arise.* 

Let us next sup that the ship has an indefinitely 
brief time of oscillation as compared with that of the 


waves, so that a= 0; or, in other words, let us assume 


that her stability is infinite. In this case all the terms of 
the equation vanish, except one, and we haye— 
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an expression which represents simply the slope of the 
wave, as we might have anticipated, seeing that she must 
conform absolutely to the inclination of the water’s surface 
when her stability is unlimited; just as we know a flat 
board laid flatwise upon waves will approximately do. We 
are aware that this case is an impracticable one for a ship, 
but we mention it here for the purpose of adducing a 
curious statement of Mr. Froude’s with respect to it. He 
urges that if a ship could be so constructed as to fulfil the 
supposed conditions, there would be some wisdom in adopt- 
ing the construction; for although the ship would be in 
the highest degree liable to disturbance, and would float 
conformably to the mean slope of every wave as it passed 





* Mr. Froude states tnat he has produced this result by direct 
experiment with floating bodies of extremely various forms; such 
as (1), a sphere immersed to two-thirds of its radius; (2), a prolate 
spheroid, or egg-shaped body, immersed to about the same pro- 
portion of its major axis—the figure and the proportion having 
been so arranged in relation to each other as to produce oscillations 
as near as possible igochronous for large and small angles; (3), a 
body like a very flattened orange, wholly immersed, having only a 
very narrow neck, which projected from it above the water level, 
serving like the stem of an hydrometer to regulate the depth of 
immersion, Each body was provided with ballast, having an 
adjustable level ; and with a little care this was tentatively arranged 
80 a8 to give to each the same natural periodic time in still water ; 
though as No. 2 was isochronous for all angles, or nearly so, while 
Nos. 1 and 8 were sensibly slower in period for large angles, the 
identity of period could not be secured throughout. The bodies 
were placed in a trough, to which he had fitted an apparatus for 
generating a succession of waves of any required period, by taking 
the motion which created them from the crank axle of a fly-wheel, 
and driving the wheel by hand, until the revolutions kept pace with 
the oscillations of an adjustable pendulum. This method was not, 
indeed, as exact as might be desired, but it did not admit of apy 
very wide error ; for the weight of the fly-wheel insured an almost 
unilorm speed of rotation; and the pendulum swinging before the 
eyes of the operator made it easy to maintain a general coincidence 
of speed. When, then, the oscillation of the floats and of the 
pendulum were made to synchronise, and the wave generator was 
Tun at the corresponding speed, all the floats were in turn overset, 
after the transit of a very few waves. The oversets were not 
strictly simultaneous, but they were as nearly so as the somewhat 
rough character of the apparatus and mode of experiment warranted 
him in expecting ; and he states that when the weight of either float 
was shifted only a very little, so as to make a very small change in 
its natural period, it was at once placed in a position plainly 
exceptional as compared with the others; and refusing to be com- 
pletely overset by the series of waves which would upset the two 
others almost at the same moment, it was itself overset by a series 
slightly quickened or retarded, according as its own period was 
quickened or retarded by the altered position of its centre of ravity, 
while this slightly altered series of waves at once relieved the other 
two from their imminent peril. 





her, this very circumstance would limit her inclination to 
the range of such angles as are practically found to exist 
in wave-slopes ; and these angles, in their most extreme 
development, are practically far within the limits reached 
by ships rolling under the effects of accumulated wave 
impulse. Nor do we think the accuracy of this view can 
be doubted. It may occur to some, perhaps, to take ex- 
ception to it on the ground that ships of very great stability 
are known to be most uncomfortable craft, and that if the 
stability were still further increased their evil propensities 
would be aggravated. On reflection, however, it will be 
seen that this objection is untenable. We have here one of 
those paradoxical cases in which the evils of excess may be 
cured by a still greater excess. The injurious effects 
of too great stability result from the suddenness with 
which the vessel possessing it springs back to her upright 
position, after being deflected by a force that suddenly 
ceases to act—like that of a gust of wind, for example. 
But it is manifest that if the stability of such a vessel were 
further augmented until jit beeame infinite, then gusts of 
wind, and other like forces, would cease to be capable of 
deflecting her at all from her normal position relative to 
the fluid, and the injurious recoil would thus beegme im- 
possible. It may also be observed that the motions of 
a vessel thus rigorously ognlorming herself to changes of 
the wave syrface would be remarkably easy, since it has 
been shown by Mr. Froude that, to a floating body, the 
wave surface on which it floats is practically level ; so that 
a person stationed at the centre of gravity of a vessel 
moving in this way would find that the changing inclina- 
tions of the deck placed it always in the position in which 
it offered him the firmest footing. 

In his original paper* Mr. Froude gives a series of 
diagrams illustrative of the effects which series of waves 
of different “ periods” would produce, according to his 
theory, upon a ship of some given period. The period 
selected for the ship is 5 seconds, so that T = 5”; and the 


wave periods are taken so that successively equals 4, 4, 


qT 
8,2, 4,4, and 2; the first three cases being designed to exem- 
plity the effects of waves having nearly the same period as the 
ship; the two next, as illustrative of the effects when the 
wave has half the ship’s period, and twice the ship’s period 
respectively ; and the last two showing the character of 
the difference which arises when these ratios are slightly 
varied. ‘The figures are constructed by laying off on a base 
two curves of sines corresponding with the two terms 
involved in the equation. The difference between the 
ordinates appropriate to any given instant of time, 
measured on each of the two curves of sines, becomes for 
the corresponding instant the ordinate of the curve which 
represents the angle of position. The uniform growth of 
the angles of rolling, where the wave and ship’s periods are 


the same (or z ,=)) is shown by a dark curve line. The 
more gradual and limited accumulation and degradation of 
the roll in the two cases where the ratio is a litile greater 
or less than this (or where T: T' 3: 5:4, or as 4:5) are 
shown by other lines. Some of the cases illustrate what 
may be called “baulked oscillations,” in which the ship, 
while returning to an upright position, is met half-way by 
an approaching wave, and compelled to resume the ex- 
treme angle of inclination. It cannot be questioned that, 
however small the value of these diagrams may be as 
quantitative representations of the actual rolling of a ship 
of the given period upon waves of the given periods, they 
certainly agree in a general way with one’s knowledge of 
what the rolling of ships at sea is like. That they are not 
correct indications of the amount of rolling Mr. Froude not 
only admits, but distinctly affirms ; and he takes pains to point 
out the sort of corrections which they require to undergo. 
In fact, we have only to remember that the original 
equation itself from which they are deduced involves the 
hypothesis that sub-surfaces of equal fluid pressure are 
parallel to the wave surface and does not truly correspond 
even to that; and that, in dealing with the equation, it is 
further assumed that a suecession of equal and similar waves 
occur at uniform interyals, and that these act always upon 
the broadside of the ship, which is supposed to lie “in the 
trough of the sea ;” also, that no account whatever has been 
taken of the important fact that the ship’s oscillations have 
to be performed in a resisting medium,—we say, we have 
only to bear these things in mind in order to see that it is per- 
fectly impossible for the diagrams to represent accurately the 
real inclinations which the ship woulh undergo in practice. 
In reference to the last-named cause of error—the resistance 
of the supporting medium—Mr. Froude himself lays it down 
as a pretty correct approximation to the truth to say that 
in “balancing the account” between wave impulse and 
resistance there must, in any given oscillation, be charged 
against growth of penn A . impulse, as much loss by 
resistance as would have been exhibited in the shape of 
positive loss of range had an oscillation of the same mean 
amplitude been performed simply in still water ; and this, 
we well know, is very considerable. The author states that 
he has himself found, by means of an experiment with a 
model of the Great Eastern, that an oscillation of that ship, 
performed on a mean range of 26-9 deg., will experience, in 
consequence of the fluid resistance, a loss of range of 
14:1 deg. 

It will readily be believed, however, that, great as may 
be the corrections which the theoretical results of Mr. 
Froude’s equation require to have performed upon them, 
still, when the theory itself has once been established and 
brought forward for practical use, means will be found for 
applying all such corrections easily and efficiently. The 
author has himself, in fact, already done very much to 
smooth the way for the practical employment of the theory. 
Meanwhile the general conclusions to which his investi- 
gations lead are already before us, and to them we invite 
the reader’s attention. 

The first of them is that all ships which have the same 
period of natural roll in still water, or “ periodic time,” 





* Published in the second volume of the “Transactions” of the 
Institution of Naval Architects, and republished in a separate form 
by Parker, Son, and Bourn, West Strand, London. 





would all go through the same series of movements when 
subjected to a given series of waves (whether their stability 
be due to breadth of beam, deeply stowed ballast, or any 
such peculiarity of form as may be in practical use), pro- 
vided their oscillations were performed in a non-resisting 
medium, or if the amount of resistance experienced were 
the same in each of them. From what has gone before, 
however, it will be understood that the vessel which is the 
more rapidly brought to rest by resistance in still water, 
will in the greater degree resist the accumulations of angle 
imposed on her by consecutive wave impulses, and will 
accordingly fall short of the maximum angle which both 
would alike attain if oscillating in a non-resisting medium. 

A second conclusion (which the reader will already have 
foreseen) is that the largest angles of rolling are deve- 
loped when an equality exists between the periodic times 
of the ship and of the waves; this being true alike for all 
—_ whether their resistance to oscillation be great or 
small, 

Another proposition inferred by Mr. Froude is that, 
“that ship will fare the best [in a sea-way] which, 
ceteris paribus, has the slowest* periodic time.” ‘This he 
supports by the following considerations :—1. The waves 
which have a periodic time as slow as hers will have a 
greater length from crest to crest than those of quicker 
period ; and, on the whole, long waves are relatively less 
steep than shorter ones. It is the steepness of the waves in 
a wave series, not their height simply, which governs the 
rate at which angles of rolling will accumulate in a 
given ship when exposed to it. 2. Of two ships, one of 
which has a periodic time slower than the waves in a given 
ratio, the other quicker than the waves in the same ratio, 
the quicker ship will accumulate the larger angles. 3. It 
will require a heavier or more continued gale to rear waves 
which have the lengthened period. 4. When the gale has 
continued so long that the largest waves have outgrown 
the period of the ship, she will not thereby have been 
released from waves having her own period, since the 
larger waves, he believes, carry on their surface smaller 
waves of every intermediate period. 5. When the gale 
has ceased, and the sea is going down, the slower the 
period of the ship the sooner she will be released from 
waves of a slow period. 

With regard to methods of giving a slow period to a ship 
there is, first, the obvious one of reducing her stability 
under canvas when constructing her. When the ship is 
built two things may be done to a greater or less extent: 
first, her stability may be diminished by raising the 
weights on board her; and, secondly, her moment of 
inertia may be increased by removing her weights as far as 
possible from her centre of gravity. In reference to this 
latter resource Mr. Froude makes a remark or two which 
may be qi oted here advantageously, although they involve 
no particularly novel doctrine. ‘“ The enormous weights 
carried by armour-plated ships,” he observes, “extended 
laterally to the greatest possible distance from the centre 
of gravity, and, raised high above it, serve in both respects 
to moderate, not to enhance, this tendency to roll; and 
when it is said that with the weights thus = Men and thus 
put in motion, a ship ‘must roll deep (deep, though easy),’ 
it should be remembered that those very relations of force 
and momentum which show how difficult it must be to 
check her motion when once it has been impressed on her, 
show also that it must be equally difficult to impart that 
motion to her in the first instance. The difficulty in start- 
ing her has a priority in point of time over the difficulty 
of stopping her, and prevents it from being felt by limit- 
ing the motion which would have called it into play.” 
There is undoubtedly much truth in this, although it by no 
means contains the whole truth of the matter. 

It is evident that the various principles and doctrines 
which we have seen deyeloped during the progress of these 
remarks must have an important bearing upon the “ pitch- 
ing” motions of ships, which may be looked upon merely 
as particular cases of roiling motion. ‘Ihe plunging of a 
ship,as Mr. Froude truly observes, is but an incipient de- 
velopment of those phases of oscillation which have their 
proper development in transverse motion only. But a very 
little reflection will suffice to show that, in regulating the 
pitching and ’scending motions, we can hope for nothing 
better than an approximate conformity of the ship length- 
wise to the mean surface of the water ; and, consequently, 
the quicker we can make the period of longitudinal oscilla- 
tion the better. 

This article would be incomplete without some notice of 
a paper treating of the rolling of ships, and of the apparent 
height of waves, contributed this year to the Naval Archi- 
tects’ Institution by Professor Rankine, of Glasgow. In 
that paper the author put forward a method of obtaining 
the “equation of motion” for a ship rolling freely upon 
waves, when the form of the wave is taken as trochoidal, 
and the orbit of each particle is assumed to be a circle. We 
shall not retrace the steps of his investigation here, but con- 
tent ourselves with stating that, by aid of assumptions 
analogous to those made by Mr. I'roude, he brings out 
exactly the same equation as that gentleman furnishes. 
“It appears, then,” says Professor Rankine, “that the fun- 
damental equation of Mr. Froude’s theory, which he 
dedaced from an approximate supposition of the curve of 
sines as the figure of a wave, is also deducible from the 
more exact supposition of the trochoidal figure, provided 
only that the vessel accompanies the water in its motions, 
which she will do, unless prevented by some external 
foree.” 

Having shown in the first part of his paper that, in a 
vessel floating passively among waves, the apparent diree- 
tion and force of gravity must undergo considerable 
changes, the auther proceeds in the second part of it 
to explain that the sensations experienced by a passenger 
in such a vessel—whose body accompanies the vessel in her 
movements, and describes, like each particle of water, acir- 
cular orbit—are really the same as if the force of gravity 
actually changed in that manner. Hence such a person 
judges of the height of the crest of a wave, and of the 








wi We should prefer to see the periodic time spoken of as “short ’ 
rather than “ slow,” but we adhere to the phraseology employed by 
Mr. Froude.—Eb. E. 
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steepness of the wave-front, not according to the real ele- 
vation and position of the crest, but according to its per- 
pendicular distance from a plane that seems to be level, but 
that really is very far from horizontal. The effect is that 
the apparent height of the wave is eometimes even more 
than three times its real height. “ This delusion seems to 
account,” says Professor Rankine, “for the exaggerated 
descriptions which we hear of waves ‘ mountains high,’ and 
which present so strange a contrast to the results of accu- 
rate measurement. For example, the waves which Dr. 
Scoresby measured in the Atlantic Ocean, and found to be 
about 30 ft. high, would seem, when estimated by the eye 
under the circumstances just mentioned, to be upwards of 
90 ft. high, and of terrific steepness. The same delusive 
judgment as to the height of waves, and the direction of 
gravity, accounts also for the appearance, that’ many 
have observed, of enormous waves seeming to sink, and, as 
it were, melt away, just before reaching the ship.” 

We have now said sufficient, we think, to place the pre- 
sent condition of this most profound and interesting ques- 
tion fairly before our readers. It is one which will con- 
tinue, we doubt not, to attract increased attention ; and if 
any one should be disposed to ask why we have taken so 
deep an interest in it, and bestowed so much space as this 
article occupies upon it, we would reply that the duty of 
observing and recording its progress is laid upon us by the 
distinguished part in its elucidation which engineers are 
taking. Mr. Crossland, be it observed, is the only ship- 
builder who has thus far taken a prominent part in the dis- 
cussion at the Institution of Naval Architects; and, able as 
was his contribution, we think we are fully justified in say- 
ing that the investigations of Mr. Froude and of Professor 
Rankine, and, we may add, of Mr. Bell—all three engi- 
neers—well deserve to rank side by side with it. More- 
over, it should be remembered that the credit of initiating 
the discussion of the subject, in its new phase, is due to Mr. 
Froude, who himself undertook the inquiry at the reqaest 
of the late Mr. Brunel. We need say no more in justifi- 
cation of the part ‘Iz ENGINEER is taking in it. 


NASMYTH’S ROTARY ENGINE. 

Fic. 1 isa plan view with the cover removed of a circular or rotary 
engine constructed according to the improvements of James Na- 
smyth, of Brussels ; Vig. 2 is a transverse vertical section. A is the 
stationary cylinder; I} is the movable tube placed in the cylinder 
A; Eis the shaft turning in the socket, which socket is placed in 
the centre of the cylinder A. (The construction of this shaft will 
be best understood upon referring to the sectional view, Fig. 2, 
where it will be seen that the shaft A turns in the socket S (or turns 
on a pivot or pivots), which socket is placed in the centre of the 
bottom O of the cylinder A, and the shaft passes through the top M 
of the cylinder A.) ‘To this shaft E is fixed the movable tube B, by 
the two arms Gand F. In the space between the cylinder A and 
the movable tube IB} are placed two plates © and D of any appro- 
priate material, and serving as pistons, and those two plates or pistons 
are fixed to'the movable tube Bb, opposite one another: |i is the door 
dividing the space between the cylinder A, and the movable tube B 
into two parts ; this door works on hinges I’, and is opened by eac : 
piston as it passes, and is shut, and kept shut by a spring R, fixed in 
the recess 'I' of the cylinder A; J is the steam inlet valve; K is the 
steam outlet valve. 


FIG .t. 





























Fig. 2 is a transverse vertical section of this machine. A is acylin- 
der; Bis amovable tube; E is a shaft working in the socket S 
placed in the centre of the bettom O of the cylinder A: M is the 
cover of the cylinder A through which the shaft EF passes; F is one of 
the arms attached to the movable tube B to the shaft E; D is one of 
the plates or pistons fixed to the movable tube TB, and placed in the 
space between the cylinder A, and the movable tube B; W is a fly 
wheel. To set this engine in motion steam or any elastic or non- 
elastic substance is admitted through the inlet valve J, on the surface 
of the plate or piston C, by which the plate or piston C, the movable 
tube B, and the shaft E are driven round in the direction of the 
arrows, and the plate or piston D passes through the door H, and as 
the plate or piston D passes the inlet valve J the steam is let out 
through the outlet valve K, the steam continuing to issue from the 
inlet valve J, the plate or piston D, the movable tube B, and the 
shaft M, continue to move round in the direction of the arrows. By 
these means a circular or rotary movement is obtained, which is 
applied by a wheel fixed on the revolving shaft, or by other well- 
known means. The inlet valve J, and the outlet valve K may be 
constantly kept open, or may be alternately opened and shut in the 
usual manner by amovement from the shaft or otherwise. 





A cononen’s jury ;has expressed its opinion that the Cranrpton 
engines, employed on the London, Chatham, and Dover Railway, are 
nsafe. 





ELCE’S COTTON PREPARING MACHINERY. 








We give ‘herewith an illustration of the carding engines made by 
Messrs. John Elce and Co., of Jersey-street, Manchester, and 
capable, we are informed, of carding in a thorough manner 11 ewt. 
per week. The smaller figure gives an enlarged sectional view of 
the feeding end. The feed rolls, 2in. in diameter, and having a sur- 
face speed of Lft. per minute, deliver the cotton to the licker-in, 93in. 
in diameter, and making 1,173 turns a minute, or about 2,880ft. of 
surface per minute. ‘This licker-in shakes the dirt out of the cotton, 
the dirt dropping behind and below the feed rolls. The licker-in 
delivers the cotton to a clothed roller above it, Zin. in diameter, and 
making 704 turns a minute. This roller delivers to the main cylin- 
der, 46in. in diameter, and making 160 revolutions per minute. The 
main cylinder is stripped by the licker-in and the roller over; the 
latter also strips the first worker above it. This worker, Tin. in dia- 
meter, makes 503 turns a minute, the other rollers, of the same dia- 
meter, going only at about eighteen turns per minute. The clearers, 
4}in. in diaineter, have a surface speed of 560ft. per minute, and the 
doffer, 23in. in. diameter, has a surface speed of 107ft. 

Self-stripping gear, as is known, is now applied to a great number 
of carding engines, and that shown above is found to work with such 
a degree of efliciency as to enable the machine to get through with 
an unusually large quantity of cotton. 





Tue Liverroot Timper Trape.—Messrs. Farnworth and Jardine 
observe this week in their circular with regard to the Liverpool | 
timber trade :—“ The arrivals from British North America during ' 


the past fortnight have been thirty-five vessels, 21,428 tons. Not- 
withstanding the arrival within a short period of the above numerous 


fleet of vessels, chiefly with spruce deals, the effect on the market , 


has not been so unfavourable as was anticipated, but, on the contrary, 
prices may be considered as rather firmer, though, as regards spruce 
deals, still much below the cost of importing. For Canadian woods 
there is an improving demand, and prices are advancing, more par- 
ticularly for square pine, the high freights now being paid for the 
fall shipments precluding the probability of either a large import or 
lower prices. For Waney board pine there is not much inquiry, 
and prices rule disproportionately low as compared with square 
timber. St. John pine also appears to continue out of favour with 
consumers, though there are some signs of improvement in this 


article. Baltic Woods.—The arrivals have been four vessels, | 


1,195 tous; the market remains without change; the increased value 
of Canadian fir having as yet produced little effect in the value of 
Baltic timber. Furniture Woods.—The arrivals of mahogany con- 





sist of 280 logs from Honduras, and 237 logs from Mexico. Of St. 
| Domingo and Cuba mahogany there have been no late imports, and 
ithe stocks of the former are nearly exhausted, and of the latter 
quite so ; still the demand continues very limited, and pricos rulelow. 








IARRISON’S ELECTRO-MAGNETIC PRINTING PRESS. 
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In one of the narrow lanes which cross the western annex 
of the International Exhibition, amidst spinning and roving 
machines, there is exhibited in action, what seems the kernel 


of a new system of printing, of so remarkable a character as to | 


deserve some notice in our pages. We allude to a smail hand 
printing press, which, by some occult energy, prints with the tip of 
a finger. You see a small page of type with a tiny tympan 
hinged on to it like the tly leaf of a vignette. The attendant rubs 
his inking roiler on a neighbouring slab of marble with a peculiar 
turn, twist, and dab, until he thinks he has sufficient for a single 
impression. He then passes it once or twice over the types, and 
releasing a small spring, tips the tympan over with his little finger, 
and touching the spring again, tips it back. Somehow a sharp im- 
pression of the type is printed on the slip of paper previously laid 
on the tympan. You feel puzzled to account for the evident traces 


of pressure on the reverse of the printed slip, and begin to scrutinise | 
the apparatus a little more closely. Ah! there it is, you exclaim, as | 
you detect a couple of copper wires attached to a pair of binding | 


screws on the table. We have electricity at work, and these are 
the channels by which the hidden power is conveyed. Look under 
the table and trace the wires back to their origin, and you become 
aware of a couple of porcelain jars constituting two cells of a 
Daniell’s battery. Continue the scrutiny and you will find a pair of 





FIiG.2 





electro-magnets on the table of the press, and a corresponding 
armature on the platten. The seeming mystery is now plain. 

The inventor, Mr. Harrison, contemplates applying electro- 
magnetism to printing on a large scale, and for stamping and em- 
| bossing. Whatever the capabilities of the new form of power may 
| be for those purposes, we can speak with the certainty ef its prac- 
ticability and entire success ou the scale of a hand press of au 
octavo size, as shown at the Exhibition. : 
| The main principle of the invention consists in obtaining the 
| necessary pressure by means of electro-magnets, and keepers which 
are brought close together on moving the platten over the type, 
and as this motion is made to complete an electric circuit around 
the magnets, a powerful pressure for a short distance is. at once 
obtained without the exertion of any manual force or complication 
of levers, screws, or cams, usually employed for the same purpose 
Touching a spring breaks the circuit of the current, and instantly 
releases the pressure for another impressior. 

Fig. 1 represents a plan, and Fig. 2 an end elevation, of one of the 
improved printing presses. A is a table or frame apon which the 
bed plates forthe type are fixed; DB, Lb, and B', BY, are electro-mag- 
nets placed at each end of the frame, and supported by the brackets 

C, C!, through which adjusting screws jor altering the position of 
‘the magnets work; D is the platten or actual impressing surface 
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fixed by means of the arms E, E, on the axis F, which works in the 
bearings G,G; His an armature fixed to the ends of the arms E, E; 
I is an electrotome, or make and break contact, fixed in 
the axis F, this electrotome is in communication through the 
spring K, with one of the poles of a suitable voltaic or other battery, 
the other pole of the battery being joined to one end of both the 
conductors or coils around the magnets, the other end of the con- 
ductors being joined separately one to each of the springs L and L'. 
These springs are insulated from each other by the non-conducting 
bracket M, upon which they are fixed; N,N, are two cylindrical 
cases enclosing spiral or other suitable springs, each being fixed as 
shown at one end to the frame A, and at the other end to the studs 
0, O, which project from the short ends of the arms E, E, and act 
as a counterbalance to the platten. The operation of the press is as 
follow:—T wo forms of type are first placed on the bed of the frame, 
one on each side of the axis F, and connection made with the 
battery in the manner already described. One of the type forms 
is then inked, and a sheet of paper having been placed 
on the platten the small handle P is turned, by which the spring K 
is released from contact with the electrotome I, thus breaking the 
electric circuit. 
form at the other end of the frame, and in so doing the tongue a of 


the electrotome forms coutact with one of the springs L, which | 
brings its magnets into operation, the handle P having in the mean- | 


time been readjusted so as to establish a connection with the battery, 
and as the armature has been brought near to the poles of thi 
magnet it is within this limited space, suddenly and powerfully 
attracted, drawing down with it the platten, by which means the 
paper receives an impression from the type. Another 
paper having been placed on the upper face of the platten, and the 
other type form inked, the electric circuit is broken by moving the 
handle P, as before, andthe platten being then turned over again 
brings the tongue a of the electrotome into contact with the other 
spring L', which directs the electric circuit around its magnet, and 
as it draws down the armature another impression is obtained. In 
this manner the work is simply and rapidly performed, and with 
very slight exertion of manual labour. 

The magnetic power, as before stated, is derived from two cells 
of a Daniell’s battery, the zinc and copper elements being excited by 
salt and water. The copper cells are filled with tow or cotton, 
which serves to sustain crystals of sulphate of copper on the 
surface of the liquid, and as these slowly dissolve maintain the 

ower of the battery. The expense of materials required for a 
loners to work a machine of the size we have mentioned is said to 
be about two shillings per week. 


KNOX’S APPARATUS FOR THE MANUFACTURE 
OF PULP FOR PAPER. 

Many processes have been devised for reducing wood, straw, and 
other vegetable substances to a suitable condition for being con- 
verted into paper stock or pulp for the manufacture of paper, but for 
various causes they have failed to produce results which would 


justify the substitution of these substances for rags in the manufac- | 


ture of good paper. By the present process, the invention of J. R. 
Knox, of New York, paper stock can be obtained at a comparatively 
small cost, and of a quality suitable for making good paper from 
wood of various kinds, from straw leaves, and other fibre-yielding 
plants. 

The invention consists in disintegrating wood and other fibre- 
yielding vegetable substances for the production of paper stock, 
by subjecting such substances to the mechanical operation of 
breaking, beating, or grinding while it is immersed in and under 
the chemical influence of highly heated water, and under 
the pressure due to such high temperature. ‘The water at a 
high temperature has the effect of so softening and dissolving the 
cementing and other foreign substances which unite and adhere to 
the fibres, that the mechanical action to which the substances are 
subjected, while in that condition, readily effects the separation of 
the fibres from each other and from all other substances, so that 
they can be readily reduced to paper stock of a good quality. 

Fig. 1 is a side elevation of an apparatus suitable for the improved 
process ; Fig. 2 is a horizontal section of the same taken in the line 
A, B, of Fig. 1. @ is a vessel, in which the fragments of wood, straw, 
or other fibre-yielding vegetable substances are to be operated upon. 
This vessel is capable of sustaining a pressure of from sixty to eighty 
pounds, more or less to the square inch. It is made in the form of an 
endless bent tube, the form not being material so long as it will 
admit of the free circulation of the material wuder treatment. 
this vessel is provided with a nozzle, whereby it may be connected 
with a boiler suitable for heating water to a temperature corre- 
sponding with a steam pressure ranging from about sixty to eighty 
pounds (more or less) to the square inch, so that the water within 
this vessel may be maintained at about the range of temperature due 
to such pressure. c¢ is another nozzle near or at the bottom of the 
vessel, and to which a suitable pipe with a stop-cock is to be attached ; 
this pipe leads to a suitable receptacle for receiving the stock after it 





The platten is then turned over upon the type | 


sheet of | 


At bd | 


has been prepared. The vessel is provided at d with another nozzle | 


for the discharge of the dissolved cementing and other foreign 
matter; this, like the other nozzles, is to be provided with a suitable 
stop-cock or valve under the control of the attendant. This nozzle 
isto be provided on the inside with a diaphragm of wire gauze of 
meshes sufiicientiy fine to prevent the passage of the fibres when 
separated and reduced, and this wire gauze, or other pervious dia- 
phragm toust be of sufficient strength, or so braced as to sustain a 
pressure of from 60 lb. to 80 1b. or the pressure employed in the pro- 
cess to the square inch. The material to be treated is introduced 
through a large aperture at or near the top covered with a cap plate e 
(Fig. 1), and which must be well secured when in place. 

In one part of the circuit of this vessel there is a shaft /, which 
passes through a stuffing box g to the outside, where it is pro- 
vided with a pulley or belt wheel to receive a belt from any 
suitable motor. ‘This shaft is sustained within the vessel by 
a cross bar i, in which it has a bearing, and on each side of 
this cross bar it carries oblique vanes j, j, which, by their 
rotation, impart the required circulation to the water and sub- 
Stances under treatment in the vessel. On the other side of the 
vessel there is another shaft k, both ends of which pass through 
Stuffing boxes m and m!, one end beyond the stuffing box m 


being provided with a wheel o to receive a be!t from some suitable | 


motor. This shaft passes through and carries two sleeves, p, p', each 
qresing out through one of the stuffing boxes, as represented, and 
th being feathered to the shaft 4, so as to turn with it. And for 
the adjustment of the grinding and beating surfaces, to be 
presently described, each sleeve is connected with its appro- 
priate end of the shaft & by what is known as a screw coupling 
nut q,g', and screw, so that by turning these coupling nuts the 
sleeves, or either of them, can be adjusted longitudinally on the 
shaft k. On the sleeve p there are secured arms r, with teeth 
on their edges, which correspond with teeth on the surface of 
stationary arms s secured to and within the vessel. As the water 
and substances under treatment circulate in the vessel in the 
direction of the arrow, they are acted upon and broken between 
the teeth on the rotating arms rand the stationary arms s, and thence 
are carried along into a stationary female nut ¢ made in the form of 
afrustrum of a cone, and secured to the inside of the vessel. The 
inner face of this nut is formed with breakers or blades such as are 
used in paper engines; and within this nut, and secured to and 
turning with the sleeve p, there is a male nut w of corre- 
Sponding form, whose periphery is armed with corresponding 
breakers or blades. ‘Ihe breakers or blades on these two 
conical surfaces still further reduce the substances under treat- 
ment, which then pass through the central eye of the female 
nut ¢ to the surface of a semi-spherical nut or grinder v attached 
to and turning with the end of the sleeve p'. This grinder v works 
Within a corresponding cup-formed female nut w secured to and 
Within the vessel, the surfaces of the nut u and nut v being armed 
or formed with blades somewhat like those on the cylinder of the 


Well-known paper pulp machine. 





| proceed from the use of bad iron by the contractors. 
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As both sleeves are adjustable by turning the coupling nuts g and 
q', the surfaces of the rotating nuts or grinders are caused gradually 
to approach the surface of the stationary female nuts, so that the 
substances under treatment are gradually reduced mechani- 
cally as the softening and dissolving effect of the highly heated 
water on the cementing media progresses, until, finally, the whole 
of the fibre can be reduced to a suitable condition for making paper, 
As the process progresses the cock or valve at d is to be opened 
occasionally to discharge the soluble matter which has been dissolved 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Currespondents.) 





BUILT-UP GUNS, 

Sin,—In a leading article of the 17th inst. you state that Mr. 
Barlow “long ago laid down the rules governing the strengthening 
of hydraulic press cylinders.” You will greatly oblige many of 
your readers, I am sure, if you will be kind enough to inform them 
in what publication can be found these rules, if, indeed, you are not 
mistaken in supposing that they exist. The oniy generally kuown 
paper by Mr. Barlow on the subject does not even hint at the possi- 
bility of strengthening cylinders, bnt,is simply a calculation of their 
strength when cast of one piece of iron or one piece of brass. He 
clearly demonstrates that the outside of thick cylinders formed of 
one mass is almost useless, but he does not suggest the remedy of 
putting this outside part into a state of initial tension. I grant, sir, 
that this remedy appears sufliciently obvious, now that I have 
pointed it out. Most inventions are obvious. When first hearing of 
nine out of ten, one wonders that such “ obvious” improvements 
had not been made before. 

Indeed, when this thing first occurred to me I had the same feel- 
ing. I never dreamt of patenting what seemed to me so perfectly 
obvious an improvement. My only dread was that so extremely 
obvious an idea must occur to every one—the thinking of how to 
make strong cannon—fit did really occur to Dr. Hart, Mr. J. A. 
Lorgridge, and Professor Tredwell within a few months]—and 
that the Russians would construct cannon so powerful that one or 
two shells from them could sink one of the huge three-deckers 
which then formed our fleet. To induce the British Government to 
manufacture some very strong guns, quickly and secretly, was my 
wish. Granite forts were then the great opponent of ships. ‘‘ Supply 
ships,” I said, “ with one 320-pounder, in place of ten 32-pounders— 
as one ounce of lead in the form of a bullet is more effective against 
an animal than several ounces in the form of very small shot, so 
will one 320-pounder smash a block of granite which fifty 32- 
pounders could not seriously injure. 

This suggestion, also, I considered “ obvious,” and greatly was I 
taken aback when the War Office—or rather the “ Ordnance Office,” 
this happening before the War Office was established—greatly was I 
astonished when the Ordnance Office informed me that in the first 
place it wanted no large guns; and, secondly, that it disbelieved in all 
mathematical calculations, and that consequently it had made up its 
mind to spend half a million in a Royal Gun Foundry, believing the 
weakness of cast-iron guns not to be inherent to the form, but to 
The half- 
inillion was spent aud exceeded, and not one cannon fit for service 
was turned out of the “ Royal Standard Gun Foundry.” 

Meanwhile I saw that reasoning was of no use, so I proceeded to 
make strong guns, and, to secure a chance of having my expenses 
reimbursed, I took out a patent on the 27th February, 1850. By 
June, 1855—after several less successful attempts—I had produced 
the 44-in. gun, which stood seven times as much firing as a cast iron 





gun, and three times as much as a brass gun, which the Ordnance | 


Committee tried against it at Shoeburyness. “Obvious” as my 
invention seems to you and many others, its value gradually rose in 
my own estimation when I found that so very few could understand 
it. To Mr. Whitworth I endeavoured to explain it in 1855, and 
again in 1856, after the bursting of his guns formed of cast iron 
with sides 1lin. thick, the bore being only 4in. or din.! Yet in 1860 


| 


| the gun only fired sixteen rounds, 


by the action of the water at a high temperature, the pervious 
diaphragm preventing the escape of fibres. The operator can 
readily judge by the escape of comparatively pare water when all the 
foreign matter, separable by water, has been separated from the fibres. 

If desired, a small per centage of alkalies or their carbonates may 
be introduced principally with a view to facilitate the after process 
of bleaching. If these be used, the best time for the introduction 
thereof will be after the cementing matter has been mainly dissolved 
and discharged. 


gun he built burst: one so small as even a 82-pounder, and 
made with extra care as an experimental gun for Denmark, burst at 
Copenhagen, and killed my poor friend Lieut. Carlsen. The remains 
of another gun of Mr. Whitworth’s, an 80-pounder, can still be seen 
at Woolwich Arsenal. So unscientifically was this constructed that 
the inner tube is burst and the outer coils not disturbed. I believe 
Knowing all this I could 
scarcely believe my eyes when I read in the Zimes of Tuesday week 
Mr. Whitworth’s letter claiming the credit of the construction of the 
120-pounder gun, made for him at Woolwich, in precisely the sane 
way as the Armstrong guns are made. Sir William Armstrong to 
this day denies the necessity of building up cannon with the layers 
in definite tension or compression. His speech on the subject at the 
British Association last year is thus reported :—* He differed from 
Captain Blakely in thinking that such mathematical nicety was 
required in the construction. Provided only care were taken to allow 
sufficient shrinking, the hoops would adapt themselves to that 
amount of tension which would give the maximum resisting force 
of the gun, and before the hoops would give way the gun would have 
passed through the phase of greatest resistance.” 

This is the secret of the imperfection of the Armstrong guns. He 
dare not use anything but very yielding wrought iron in this 
mapner. He attempted tov make his inner tubes of cast iron for 
hardness, but all the guns tried burst, and a couple of hundred are 
now lying unfinished in Woolwich Arsenal. It was one of these, 
by the way, which was lately shown there as a burst “ Blakely” 
gun.* Yet Sir William Armstrong’s guns are almost as perfect 
as regards strength as they can be while he uses iron, The 
difficulty of persuading not only the War Office people but others 
to use any method of strengthening cannon being so great, how- 
ever obvious that method may appear to the fifty or one hundred 
persous who can understand it, | think, sir, you underrate both 






* The circumstances which led to the mistake were these :— When in i860 
about eight of Sir W. Armstrong's guns with cast iron insides had burst, Lord 
Herbert asked me to go to Woolwich and try to build up some of the remainder, 
as all my cannon tried by Government had been so exceedingly strong. 1 com- 
plied, with some reluctance, and not till Lord Herbert taunted me with un- 
willingness to help a rival out of a difficulty, making, however, one condition, 
viz., that if 1 did not succeed in making a strong gun out of what I considered 
a very badly shaped lump of metal, the failure should not in any way condemn 
my system of gun construction generally. To guard myself against being 
suspected of wilfully building up Sir W. Armstrong's gun so as not to succeed, 
I obtained Lord Herbert's permission to have the operation performed at the 
Royal Arsenal; and, further, to operate there in exactly the same way on a 
service 32-pounder gun, of which I said I could make a stronger gun than of 
the blocks cast on purpose to be built up by Sir William. Directly the 
Ordnance Select Committee saw the drift of this experiment they delayed the 
trial of the gun, although they had not much to fear, for their patron, a 
32-pounder, having (inadvertently) been selected for me to strengthen, which 
had been cast in 1779, and had been to the Nile and elsewhere with Nelson. 
Nevertheless I insisted on the trial proceeding, and, after nearly two years’ 
patience, I gave Sir G. C. Lewis notice that 1 should appeal to the Court of 
Chancery to enforce the continuation of the experiment, as I had incurred 
much trouble and expense in preparing the guns. The guns were fired this year 
until they both burst, and the old 32-pounder strengthened fired 133 rounds of 
proof charge, the weight of the projectile being increased every ten rounds 
after the first fifty, whereas the “ Armstrong” strengthened by me burst at the 
eighty-fourth round. I had been promised notice of the experiments, but never 
heard of them till a gentleman told me he was sorry to hear “ two of my guns” 
had burst at Woolwich. ‘The shot fired from the 32-pounder had lead on its 
base. Now that can be so applied as to put almost any strain ona gun. This, 
probably, the estimable gentlemen chosen as Ordnance Select Committee, for 
the support of the Armstrong gun, do not know, but Mr. Bashley Britten does, 
and they obtained from him the shot to try the 32-pounder, yet this old gun 
beat the other, as I had predicted, and indeed very much more than I expected, 
although it, too, as strengthened by me, endured much more firing than its 





Mr. Whitworth so little understood the principle, that every single | fellows strengthened by Sir W. Armstrong. 
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Sir William Armstrong's services and my own. Of my own I will 
not say more than that you are in error in believing Professor 
Tredwell to have preceded me. His patent in England is dated 
eleven months after mine, and his American patent still later. 

Sir William Armstrong may not even have been an original 
discoverer at all; he may have learnt from the published writings 
of Professor Tredwell and myself; he may have learnt something 
when, in 1855, he bored and turned at his works at Elswick a gun, 
constructed on the coiled system, * for Mr. James Longridge, under a 
license from me; yet it cannot be denied that, from Sir William 
Armstrong, and not from us, did the Government learn to build 
strong cannon. 

It does not appear that he used any more charlatanism than the 
ignorance of the War Office authorities rendered necessary. ‘Two 
hundred years ago he would have been forced to secure the attention 
of an ignorant person to his system by telling him that the metal 
was cast when Mars was in trine with Mercury. I am sure that not 
two out of the whole present Ordnance Select Committee could be 
imposed upon by such a statement, carefully selected though they 
are; so, to gain their votes, Sir William was driven to pretend that 
he had a secret, to keep which an Act of Parliament was necessary. 

This suse, sir, was surely very pardonable when we compare it 
to the effrontery of some others, who want the War Office to buy 
their wares; those, for example, who say that bullets from an 
hexagonal bored gun have greater initial velocity than from a 
smooth bored one, and who add, by way of climax, that the hexa- 
gonal gun has less recoil even when projecting its bullet with greater 
velocity. 

[{ presume all readers of Tur Exorvger know that the velocity 
backwards of a gun is exactly in proportion to the velocity forwards 
of the bullet, other circumstances being alike. ] 

I most conscientiously believe, Mr. Editor, that you will be doing 
better service to the public, if you dwell more on their folly in not 
forciug the Government to appoint a scientific and independent 
committee to consider all ordnance questions, and less on the ease 
of the task of those who attempt to introduce any improvement, 
however “ obvious,” through the present channels. 

I also Lelieve that you will be more just. T. A. BLAKELY. 

Army and Navy Club, October 21st, 1862. 





SWISS STEAMBOAT ENGINES. 

‘m,—A description appeared in your columns some time since of 
apa.” of compound cylinder engines exhibited by Escher, Wyss, 
and Co., in the western annexe of the International Exhibition. 
A new steamboat, fitted with similar engines, having been started 
last month on the lake of Zurich, from which the following results 
have been obtained which may be interesting to your readers :—The 
vessel is 150ft. between the perpendiculars by 16 ft. beam, and draws 
3ft. Zin. water when fully equipped; her displacement being, then, 
115 tons, and midship section 48 square feet. Her engines, of 
nominal 60-horse power collective, have their cylinders steam jack- 
eted, and the admission of steam to the smaller cylinders is 
rondered variable at pleasure by means of the shifting link motion 
commonly applied to locomotive engines. The pressure in the 
boilers (two in number) is 60 1b. per square inch, and the vacuum in 
the condenser 264in. When worked with the greatest admission of 
steam the engines made 42} strokes per minute, and the power indi- 
cated was 208-horse power. With the least admission the strokes were 
about 37, and the indicated power 150-horse power. The diameter 
of the paddle wheels, which are with feathering floats 6ft. by 
lft. 7}in., is 15ft. Gin., and the greatest speed on trial was fifteen miles 
per hour, On a trial of thirty-five miles, without stoppage at any 
stations, the average speed was fourteen statute miles per hour, and 
the consumption of coal 348 Swiss pounds, or 174 kilogrammes per 
hour's run; which, divided by 150-horse power, gives 1:16 kilo- 
grammes per indicated horse-power. The coal used was Rougon, 
and is capable of boiling off seven times its weight of water. Since 
this steamer has been in service her average consumption of coal, 
when calling at the stations, is 300 1b., equal to 150 kilogrammes per 
hour. The draught in the furnaces is increased by a blast pipe in the 
funnel, which serves as exhaust pipe from a small high-pressure 
cylinder used for working the air purap, independent of the main 
engines. ‘The effect of this blast is such that the boilers give good 
steam with half a square foot of grate and 14 square feet of heat- 
ing surface per nominal horse-power. ‘The total weight of engine, 
boilers, and wheels is 30} tons. M. M. J. 

Zurich, 18th October, 1862. 
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PRESERVATION OF STONE. 


Sim,—In your journal of the 17th inst. I find there is a report of a 
paper read by Professor Austed, at the Cambridge meeting of the 
British Association, “On Artificial Stones,” at the conclusion of 
which, as you state, a discussion ensued on the preservation of stone, 
which was referred to several times in Professor Ansted’s paper. 

As that discussion was raised by myself in consequence of Profes- 
sor Ansted’s mention of the preservation of stone in connection with 
Mr. Ransome’s method of making stone, Iam desirous that my re- 
marks on this subject should become public. 

On the merits of the particular method of making artificial stone, 
described by Professor Ansted, I have nothing to say, nor should I 
have ventured to make any remarks on his paper had he confined 
himself to the subject of artificial stone, and not referred to that of 
stone preservation, as being borne upon by his communication, and 
that in a manner which seemed to me objectionable. 

Having, some years ago, devoted considerable attention to the 
decay and preservation of stone, I believe that I am able to offer an 
opinion as to the general probability of success attaching to avy 
method of preservation, not only as a chemist, but also with the 
advantage of having specially studied the subjec.. Being familiar 
with the effects of the method proposed by Mr, Ransome for pre- 
serving stone, and with the effects of various similar methods 
devised by myself and others, 1 could not assent to the view put 
forward by Professor Ansted, that the method of making artificial 
stone, by immersing a pasty mass of sand and silicate of soda in a 
solution of chloride of calcium, and the results obtained by that 
method, bore upon the subject of stone preservation; or to the 
opinion that there was any analogy between the striking experimental 
illustration which he gave of that method, and the method proposed 





* It must not be supposed that I claim to be the invento: of this “ coil 
system ;” nor do L believe that Sir W. Armstrong ever claimed to have invented 
it. Yet a favourite argument of the Whitworth party against «ur originality 
is to dwell on the use of the * coiled system” before our time. ‘They might as 
well say that our plan is old because iron and steel were before used. What I 
do chiim to have invented is only the method of building up guns with the out- 
side in tension, The first words of my specifications are :— 

* The improvements relate, First, to a method of forming guns with an in- 
ternal tube or cylinder of cast iron or steel enclosed in a casing of wrought iron 
or steel. IT sometines form the outer surface of the inner tube somewhat 
conical, the greatest diameter being just in front of the trunnions, and tapering 
both ways, and apply the outer casing in the form of collars or rings driven 
thercon ; and, in some eases, Lapply two or more layers of such rings, according 
to the strength sought to be obtained, the trunnions being of one piece with one 
of the rings. ‘The outer casing may, however, be applied in the forms of collars 
or rings heated and shrunk upon the eylindrical surface of the inner eylinder or 
tube. But {do not claimas my invention the method of forming guns or cannon 
by the application of collars or rings, heated and shrunk upon a cylindrical 
finer tube, save and except when the internal diameters of such collars or rings 
are, previously to being heated, so much smaller than the external diameter of 
the inner tube on which they are shrunk, that, after being cooled, the outer 
easing formed by the rings or collars is in a state of tension or permanent strain, 
similar to that produced when the rings or collars are forced upon a conical 
surface, as before described, and the inner tube tis in both cases similarly com- 
pressed. A like effect may be produced by forming heavy ordnance, especially 
rifled guns or sea service mortars, with an internal tube or cylinder (formed by 
casting and boring in the usual manner), upon which are cast rings of cast iron 
mm one or more layers. When in several layers the joints of the rings should 
“ break band.” Secondly, the improvements relate to strengthening old guns, 
or guns inade according to other arrangements, by the application of external 
nce rings or coils of iron, as referred to under the first head of the improve- 

ents, 

I here speak of “ coils of iron” as synonymous with “ rings,” or, rather, as 4 
Well-known method of making rings. 5 





by Mr. Ransome for preserving stone, which consists in applying 
solutions of soluble silicate and chloride of calcium successively to 
the face of stone in buildings. 

My reasons for denying this connection and analogy between the 
two cases are the following :—In making artificial stone by the 
method referred to a mass or block of paste is first made, by inti- 
mately mixing sand with a solution of silicate of soda. This pasty 
mass, when immersed in chloride of calcium solution, is converted 
into a solid hard mass, by reason of the mutual decomposition of 
silicate of soda and chloride of calcium, giving rise to the production 
of insoluble silicate of lime as a cementing material throughout the 
mass. 

The merest tyro in chemistry would never doubt that, under these 
circumstances, silicate of lime would be produced, or that silicate of 
lime would also be produced when solutions of the silicate and 
chloride are successively applied to the face of a stone wall, though 
I have heard it foolishly stated that, in reference to these methods, 
a doubt existed among chemists as to whether silicate of lime was 
produced in these cases. 

The important difference, however, between the two cases is 
this: that in making the artificial stone, one of the materials, 
giving rise to the production of silicate of lime, is necessarily 
intimately incorporated with and distributed through the mass, in 
which, by immersion in chloride of calcium, the insoluble silicate 
is to be produced. In the method for preserving stone, on the other 
hand, the silicate of soda can be introduced only by the absorption 
taking place when the vertical face of the stone is washed with the 
solution. 

When a block of stone is immersed in solution of silicate, absorp- 
tion may take place to a very considerable depth; but under the 
circumstances in which the method is applicable to the face of a wall 
or building, the absorption takes place only to a very limited extent, 
even by very frequent washing ; so that when the chloride solution 
is applied, silicate of lime is deposited only superficially in the pores 
of the stone, and chiefly on the surface, where it lies like whitewash. 
I have invariably found this to be the result of all attempts to fill 
up the pores or interstices between the particles of stone, and render 
it impervious by the deposition of insoluble substances, ‘‘ whenever 
the number of washings applied to the stone was limited by a due 
regard to the practical applicability of these methods to buildings.” 
By immersion, indeed, or by long repeated washing, it is possible to 
effect a deposition of insoluble material to a great depth in blocks of 
stone, but such specimens have no practical significance as regards 
the preservation of stone in buildings. 

In making the artificial stone, on the contrary, the silicate solution 
having been, by an easy mechanical process, introduced into the 
mass, it is easy to conceive that, when it is immersed in the chloride 
solution, the production of silicate of lime would take place to the 
very centre of the mass. The silicate of soda which it contains would, 
in virtue of its chemical relation tochloride of calcium, facilitate, and, 
as it were, form a road for the penetration of this solution. The 
depth to which the production of silicate of lime might extend, in 
this case, would be merely a matter of time, determined by the size 
of the mass. 

These strong and decided differences of fact it was which induced 
me to object to Professor Ansted’s reference to Mr. Ransome’s method 
of making artificial stone, as illustrative of the action and probable 
= of that gentleman’s method for preserving stone. At the 
time I spoke I was not aware Professor Ansted was one of the 
commissioners entrusted with the inquiry into the subject of decay 
and preservation of stone at the New Palace at Westminster; but, 
had I known this, my reasons for objecting to the suggested illustra- 
tion of Mr. Ransome’s method for preserving stone would not have 
been less strong. 

Professor Ansted remarked, in reference to the method for preserv- 
ing stone, “that the objection, so strangely felt, that the material 
thus deposited would probably be in the form of unconnected grains 
rather than a cementing film, seems answered by the formation of a 
stone so solid as the specimens shown.” That objection was, J 
believe, first put forward by myself, some years ago, as the result 
of my experiments on this subject, and it applied to the production 
of the deposit as a powder liable to be washed away by rain. This 
is what I have found to be the result in applying Mr. Ransome’s or 
any similar method for the preservation of stone ; and J cannot con- 
sider this objection in any degree answered by a result of an operation 
so totally dissimilar to the preservation of stone as the production of 
this artificial stone. 

Not having had, during the last four years, an opportunity of 
knowing what had been done as regards the preservation of stone, 
| was anxious to learn whether the opinion Professor Ansted 
appeared to Lave in favour of Mr. Ransome’s method was based upon 
any experimental or other results affording an & priori probability 
of the eflicacy of that method. In reply to my inquiry he described 
some observations as to the depth to which solutions had been found 
to penetrate stone when applied to its face, which I have since found 
to be contained in the reported evidence given on this subject 
before the commission of which he was a member; but I 
failed to elicit from him any information as to the real 
purpose of my inquiry, which was, whether any data had been ob- 
tained showing the extent to which solutions, applied to the vertical 
face of a building, penetrated into the stone, “ with the effect of pro- 
ducing in its pores a deposit of insoluble material, bearing any 
notable proportion in its bulk to the interstices of the stone, and to 
what depth such deposition could be effected, at a reasonable cost in 
practice,” so as to be fairly and reasonably expected to have a prac- 
tical value as a preservative of stone? Whatever penetration may 
take place, without this effect being produced, must obviously be of 
no importance as regards the preservation of stone, even if it be ad- 
mitted that such a deposition of material in the stene would bea 
preservative against decay. 

Such data, I believe, have never been furnished by any of those 
who have essayed to preserve stone, and it was the attempt to obtain 
such data which led me to abandon this mode of preservation as 
hopeless. It might have been expected that those in whose power it 
was to authorise the application of projected means of preservation 
to such buildings as the New Palace at Westminster would have 
insisted on being furnished with such data as would afford reasonable 
probability of the success of the methods, when judged of by com- 
petent persons, before permitting the walls of that building to be 
plastered over with the secret and trumpery nostrums of a question- 
able, inventor. But no such course seems to have been adopted: 
chemical ignorance appears to have been considered the best 
qualification for conducting an operation involving chemical 
knowledge; floundering among chances seems to have been 
the practice, instead of investigating facts. In fact, till lately, 
the blind have led the blind, and it is only when the results 
of such a course have become too glaring for concealment, 
that the idea appears to have been entertained of consulting chemists 
in reference to a matter so essentially chemical as the decay and 
preservation of stone. Mr. Ransome’s attempts to attain the desired 
result have, I believe, been earnest and sincere, but, at the same time, 
I consider he has no chance of success in the direction he has been 
working. He has acquired a vague perception of a principle which 
is, at first sight, plausible, and which some years ago led me to 
devote much attention to the subject of stone preservation; at first 
with considerable hopes of success, which gradually disappeared 
under the test of practical application. 

The principle embodied in the methods suggested by Mr. Ransome 
and myself—that of rendering stone impervious to air and water, by 
depositing in its pores a substance not liable to be acted upon by 
those agents of destruction present in the atmosphere and in rain 
water—has, as usual, met with a host of imitators, proposing plans 
more or less impracticable ; and I cannot but express my opinion that 
Mr. Ransome, in consequence of chemical misguidance, has adopted 
the very worst of all possible means of carrying that principle into 
effect, namely, the deposition of silicate of lime as the preservative 
material. Among insoluble silicates this substance is well known 
to be, above all others, the most liable to alteration and decomposi- 
tion, under the influence of precisely those agents which determine 
the decay of stone, viz., the carbonic and nitric acids of the atmo- 





sphere, the sulphuric and hydrochloric acids, arising from the com- 
bustion of coal and from chemical works, aided by the solvent action 
of water on the stone which has been chemically altered by the 
action of these substances. 

I hope, however, that his method of making stone may prove 
more successful, and that it will furnish him with a return for his 
labours in endeavouring t> arrive at a means of preserving stone. 

66, Great Portland-street, W., Bensamin H. Pact. 

20th October, 1862. 


MILLFIELDS EXPLOSION RELIEF FUND. 


Srr,—In your report of the Millfields Explosion Relief Fund Com- 
mittee Meeting, page 239, I observe a very laudable attempt to start 
an orphan asylum for the children of parents killed by accident in 
the iron district. 

This project has not met with the approval of Phillip Williams, 
Esq., the chairman of the iron trade, for you report him unfavour- 
able to such project in consequence of the “ sufficient accommodation 
which,” as he alleged, “already existed in the shape of workhouses, 
with which, he thought, it was not desirable to interfere.” 

I was much struck with reading such remarks from a gentleman 
in the high position of Mr. Williams, and having had business to 
transact at an office of the guardians of the poor of one of our large 
unions, I waited while the clerk (a gentleman of great experience in 
workhouse management) spoke to an aged man who had applied for 
his children to be taken into the workhouse. “ Let me beg of you,” 
said the clerk, “to endeavour to prevail upon some of the girl's rela- 
tives to take her into their home, and even though she does not earn 
all she requires, they will have the consolation of kuowing that they 
have saved a young girl from destitution ; for any girl of her tender 
age (twelve years) going to the workhouse is certainly not good for 
much afterwards.” “Are they not fit for service?” I inquired. 
“No,” said he, “not at all, for any respectable place. I, myself, 
would not, on any account, have one.” 

I do think, sir, if the wealthy ironmasters of South Staffordshire 
were to be canvassed, they would willingly assist in the formation 
of an asylum for both the orphan and fatherless children, rather than 
send them to the workhouse. 

You refer also, in the same report, to the orphanage of Mr. Mason, 
at Erdington, as having been commenced. It may not be generally 
known, and may act as a stimulant to the gentlemen of the iron 
district, if I state that Mr. Mason has built an orphanage, and main- 
tained for some years past about fifty orphans, and has clothed, fed, 
and educated them in such a way as to elicit the warmest approval 
from all who have knowledge of it. 

The success of the attempt has given Mr. Mason so much plea- 
sure, that he has now partly erected a second building of noble 
dimensions, which he intends to endow for 250 orphans, although 
the building will have ample accommodation for 400 children, 

If one individual will willingly take so large a responsibility 
upon himself to provide for so many destitute children, surely the 
gentry of such a wealthy and important district as South Stafford- 
shire (which unfortunately is such a prolific manufactory of orphans 
and fatherless children, from accidental causes, and is likely to be 
so from the nature of its trades)—surely, I say, the humane and 
charitably inclined will not be swayed by the remarks of the chair- 
man of the iron trade, but will rather try to imitate such examples 
as Mr. Mason and others, and heartily second the committee in their 
endeavour to establish an asylum for orphans and fatherless children. 
One word more: it would not be amiss if the gentry would also take 
another example from Mr. Mason in providing, as he has done, a 
number of comfortable residences for aged women, he having 
tweuty of them, in separate dwelling rooms, adjoining his present 
orphanage. Hoping it may be the means of awakening the irterest of 
the public in the matter, aud supplying the want of the iron district 
viz., an asylum for orphans and fatherless children, is my apology 
for troubling you in the matter. ENGINEER. 








STEAM 


Sin,—Though not a shipbuilder or military man I take a great 
interest in the problem of ships versus cannon, which is now occupy- 
ing the attention of the public. p 

It has appeared to me that ships might be built of a moderate size, 
invulnerable, if properly handled, and capable of destroying any 
vessel now afloat. The following is the description of such a 
vessel :—Burthen, 3,000 tons; engines, double, to drive a couple of 
screws one on each side of the deadwood, and so that one engine 
failing the other may continue to drive both screws at a diminished 
rate; both ends of the ship to be sharp; forecastle rather high; 
vessel to move astern nearly as fast as ahead; steering appa- 
ratus in the bow as well as stern; armour of 2}in, plate, with the 
exception of those on the water line, which should be 4}in. The 
amount of sail to be carried small, and to be borne by four or five 
light masts; armament, two of the heaviest guns, one in the bows 
and one at the stern, a few of lighter calibre being carried as broad- 
side guns for special purposes; speed to exceed by a knot that of 
the fastest war vessels now built—which, in consequence of the 
lightness of her armour and armament, would be easily attain- 
able. 

As to the management of the vessel :—She is designed to act as a 
ram; when not so acting, however, the prow or stern to be kept 
towards the enemy, so that none of his shot will strike the hull atan 
angle greater than 30 deg., at which angle 2}in. plate would be 
impenetrable. By adopting the above tactics land batteries might 
be advantageously attacked. When acting as a ram no vessel would 
be able to escape her on account of her speed and facilities for 
rapid turning. 

With regard to our present mode of shipbuilding I cannot help 
feeling that a mistake is committed in plating over a wooden vessel 
with thick slabs of iron, which add nothing to her strength. Ten 
inches of oak represent in weight one of iron. By reducing the 
thickness of the oak backing twenty inches, two incbes of iron 
would be available for flanges and extra thickness of armour, besides 
what would be saved in bolts for connecting timber to armour plates. 
A backing of six inches of timber might still be retained. A vessel 
with such a skin would, I imagine, have the advantage, in mapy 
respects, over the Warrior. 1st. A shell would be far less likely to 
lodge in the side. 2nd. Splinters, one of the chief sources of 
wounds on board ship, would be much fewer. 3rd. Greater internal 
space, durability, and compactness obtained. 4th, The guns would 
be capable of a larger sweep, owing to the thickness of the sides 
being less; and, 5th, probably a better resistance offered to shot, 
though that would have to be determined by experiment. 


Manchester, Oct. 17th, 1862. 


RAMS. 


E. W. Y. 





THE INVENTION OF THE PLANING MACHINE. 


Sm,—I have received the enclosed spontaneous communication 
from Messrs. 8S. Barton and Sons, of Derby, which they have kindly 
permitted me to publish. Coming from an independent source 
(Messrs. B. being unknown to me), their testimony will, ] conceiv e, 
be conclusive as to the justice of my claim, and quite confirms the 
statement I made in my letter of the 9thinst. Ricuarp Roperts. 

10, Adam-street, Adelphi, Oct. 23, 1862. 

copy. 
> : r J Brunswick Foundry, Derby, 
R. Roberts, Esq. October 20th, 1862. 

Dear Sir,—We have read with interest the letters appearing 1” 
Tue Evoineer written by yourself and Messrs. Fox, as to your re- 
spective claims for being the first inventors of the planing machine. 

Now, although Messrs. Fox are townsmen of ours, and well known 
to us, we cannot silently allow them to make assertions as to the 
date of the making of the first planing machine by their grand- 
father, when we are prepared to prove that they are mistaken in t 
date. - 
The senior of our firm was in the service of the Fox family 
from 1814 up to 1868, and therefore can speak positively as to 
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Oct. 24, 1862. 
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the year in which their first planing machine was made (he having 
helped to make it). He says:— 

« The first machine (a small one) was not made until 1823 ; and the 
second one, a much larger one, in 1827. This statement bearing 
out that made by yourself, we think that justice demands that the 
honour of being the first inventor of a tool which to the engineer 
has proved a greater aid than any other, should, when proved by 
the above fact, be allowed to rest upon yourself. If we could have 
seconded Messrs. Fox’s statement, it would have afforded us a 
pleasure, for to whom the invention rightly belongs should ever 
receive the grateful acknowledgment of all who use it. 

“We are, dear sir, yours truly, 
(Signed) “SS. Barton anp Sons.” 


Sm,—If Mr. Roberts thinks that the only information we pos- 
sess respecting the time when our grandfather made his first planing 
machine rests solely upon the statement of our men, he is very 
wrong. Many a time, when in conversation with our father and 
uncle, the late firm of Joseph and James Fox, the deceased sons of 
Mr. James Fox, have we heard the history and date of the invention 
of the planing machine, and had either of those gentlemen been 
alive Mr. Roberts’ tale would have been quickly shattered. 

It is true, as Mr. Roberts states, that we do not state these 
matters from our own knowledge, but the knowledge we do possess 
upon that matter comes to us from sources living and dead, upon 
which we do know the greatest reliance is to be placed. We have 
men who have been in our concern over fifty years, younger men 
than Mr. Roberts, and whose powers of memory are not superseded 
by his; and nothing Mr. Roberts can say can make those men 
believe in their memory being inaccurate. 

They smile at the idea that all work which in Nottingham and 
Derby wanted planing went to Manchester to be planed. Their 
own opinion is that just that much fell to the share of the Globe 
Works that we could not do. The hours they had to work the two 





machines cause them to remember the busy times of lace machine | 


making in the years 1819, 1820, and 1821. 

There are plenty of gentlemen in the town and county of Derby 
who know that our grandfather could not tell Mr. Roberts in 1824 
that he had no planing machine at that time at work, as they had 
seen them at work some years before that date. A maiden lady, a 
daughter of the late Mr. Fox, says she has a positive knowledge 
that her father was not in Lancashire at all after 1812; and that she 
is equally certain that his two sons were not there together at any 
one time within ten years before 1823, or at all after that time. 

Feeling perfectly certain of the truth of the position we take, we 
shall not trouble you, Mr. Editor, with any more remarks. 

Derby, 16th October, 1862. Fox Brorners. 





Str,—In referring to a few of the last numbers of Tue Enaineer, 
I find a correspondence carried on between the Messrs. Fox Brothers, 
of Derby, and Mr. Roberts, of Manchester, relative to the inventor 
of the planing machine. ‘The experience I have had in connection 
with the grandfather, father, and uncle of the Messrs. Fox Brothers 
induces me to send you a few lines which I think will corroborate to 
some extent the statement already made by the latter gentlemen. 

It was early in 1824 when I first became personally intimate with 
the late Messrs. Fox; from that time up tothe year 1846 (with the 
exception of three or four months) | remained in their employ. 

At the time I engaged (viz., 1824) with the grandfather of the 
present Messrs. Fox he had then an old planing machine inashop 
built on purpose for it at the back of the smithy, by the river side. | 
believe it is there at the present time, and if Mr. Roberts or any other 
gentleman would like tosee it, no doubt the grandsons of the inventor 
would feel a pride in showing it. I never had the curiosity to 
inquire how long the machine had been in use previous to 1824, but 
if a many years’ experience of the wear and tear of machinery may 
be allowed as evidence, I should say the machine had been in daily 
use eight or ten years previous to 1824. 

Mr. Roberts asks how it was that he had so much of the Notting- 
ham and Derby trade if a planing machine had been in existence so 
much nearer than hisown? ‘That is easily accounted for. At the 
time Mr. Roberts mentions, and for a long time after, Mr. Fox took 
the lead as a lathe and tool maker; consequently, had more new 
work for Old Ben (as we used to call it) to do than it could get 
through in reasonable hours, such as lathe beds, castings for stide 
rests, &c. Nevertheless he did at times accommodate a few of the 
leading manufacturers in the neighbourhood; for Old Ben was not 
only adapted for planing, but likewise for tluting by means ofa 
circular cutter. Old Ben had an apparatus made to carry circular 
cutters, and a very slow feed motion for the saddle. I have worked 
along with Old Ben late and early, on purpose to oblige Nottingham 
gentlemen, fluting circular rollers 6ft. and 7ft. long for rolling 
Locker lace machines—a job that required great accuracy in 
division, as well as being smooth and clean. If Mr. Fox 
at that time had had several machines like Old Ben, he could 
have kept them continually in motion all the time during the 
lace machine fever, but he refused loads of jobbing work, for his 
own new work paid him better, and being an ingenious man, he 
took more pleasure in it. If Mr. Roberts still thinks he has a right 
tocall himself the inventor of the planing machine, L will, on pur- 
pose to disabuse his mind, take the trouble of collecting still more 
satisfactory evidence, as | know there are one or two gentlemen 
in the neighbourhood of Derby that worked for Mr. Fox seven 
or eight years before I did. I will endeavour to get their evi- 

you deem this worthy of space in your valuable 








dence. Aud should 
journal, I will send you another letter on a future occasion. 
SAMUEL Hau. 
Gun Factory, Royal Arsenal, Woolwich, 
October 20th, 1862. 
THE YACHT AMERICA, 

Sm,—I have not taken any interest in the controve rsy al 
“steamboats,” carried on by “ N. Z.” and “ James Macpherson,” 
I cannot allow the as 
distanced all compet 








ut 
sertion of the latter that the “America fairly 
. leaving the smartest eraft in the English 
waters hopelessly behind,” to pass withous remark. It is not correct 
that she did so. Had that been the fact we might fairly allow that 
her proportions are so near perfection as to form a precedent. What, | 
however, are the facts? Iler owner would only compete in a six 
knot breeze , and would not allow time even toa competitor of 20 tons. 
As well might we match the Great Eastern against a tiny steamer 

ictory. The America was beaten by the Mosquito, a 
yacht of 50 tons—one fourth of her tonnage—in a race round the 
Isle of Wight. It was argued that the American crew were not in | 
her. This is true, but it is also true that the America on this ocea- 
Sion sailed the d ‘e in considerably less time than when her own 
crew ran her the same course. Another defect in the America is 
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are investigating this subject. There are, however, cases (as, for 
instance, the fracture of steel plates) in which the diameter of the 
shot appears to have a less influence on the result. 

But hitherto, so far as 1 know, it has been overlooked that the 
crushing resistance of the shot also diminishes as the diameter is 
decreased, and that this affects the amount of work or vis viva trans- 
ferred by the shot to the target. No one who has witnessed the 
experiments at Shoeburyness but will be aware how large a portion 
of the work of the shot is expended in its own disruption and the 
dispersion of the fragments at high velocities. ‘The low efficiency of 
cast iron shells is due to the readiness with which they are crushed, 
and the remarkable results with Mr. Whitworth’s steel projectiles 
chiefly show the gain in penetration when this loss is avoided. 

The tendency to disruption is much greater in the case of cylin- 
dricai, round-ended than in that of spherical shot, of the same 
weight and at the same velocity, and that from two causes :—-Ist. 
The resistance of spheres to crushing is greater than that of short 
cylinders, two or three diameters long. 2nd. The total resistance 
of the plate to punching decreases as the diameter of the shot, 
whereas the total resistance of the shot to crushing decreases as the 
square of its diameter; so that, in a series of projectiles of different 
diameters, but the same ‘weight, which penetrate a plate of the same 
thickness, while the total pressure between the shot and target 
varies directly as their diameters (the total resistance to punching 
being in that ratio), yet the pressure per square inch is inversely as 
| the diameter, or increases as the shot is made smaller and longer. 
Now, since the resistance to crushing for a unit of area is nearly 
constant, whereas the pressure tending to crush the shot becomes 
greater as the length of the shot is increased, and the diameter 
diminished, itis evident that rifled shot are necessarily less effective 
in penetrating plates than spherical shot, when both are of cast iron 

It follows from this that while we may deduce from the Shoe- 
buryness experiments the inefficiency of the Armstrong projectile, 
| we are not entitled to draw any conclusion as to the inefliciency of 
the gun (taken separately), unless itcan be shown independently, 
that, for a given charge ot powder, the Armstrong shot receives a 
| less accumulation of vis viva than that from a smooth bore. 

Let V be the initial velocity of the shot, P the charge of powder, 
W the weight of the shot, then by a well-known formula, 

AP 


\ W 
where & is a constant, varying with different descriptions of 
ordnance. 
Hence, & being constant— 


WV? « P 





and P, being constant— 
WV? « &k. 
Thus we sce that & is a measure of the efficiency of guns of diffe- 
rent constructions when we have experimental determinations of 
W, V, and P. The data in the following table are from Captain 
Noble's Official Report of the experiments with the Navez Llectro- 
Ballistic Apparatus, quoted in Tue Exoineer for July 4, p. 5. 











| Pr Vv Value of & deduced. 
Armstrong 12-pounder - | 1375] 119 | 1111°8 
i 12-pounder os... | 15 11-9 = -1190°2 
99 1 2-pounder 15 iy 1248°2 
Smooth bore ]12-pounder.... | 4°0 12-66 1769°8 . 
io » »#2-pounder .... |10°0 36 | «10900 § , 
“ » 68-pounder .... |16°0 6"4 10,346,950 


1579°0 





Divide the numbers in the last column by 2g (= 64 4), and they 
will represent the foot pounds of work accumulated in the shot 
by the combustion of one pound of powder. Hence it appears 
|} that the Armstrong gun imparts more vis viva for a given charge 
| than a smooth bore, in spite of the friction of the lead coating 
result due, | presume, to the less windage and the more perfect com- 
bustion of the smaller charge. 

Now, I am not interested in the rival merits of different guns, 
but, as bearing on the scientific question of the penetration of 
armour plates, the two following conclusions appear to me im- 
portant :-— 

Ist. ‘That, if cylindrical projectiles are to be made as effective as 
the old spherical ones against armour plates, they must be of a mate- 
rial of greater crushing resistance, in the proportion (as far as can 
be assigned at present) that their diameters are less; or with the 
Armstrong shot of about one-third greater resistance to crushing. 

2nd. That with the present variety of orduance, and the varying 
ratio of charge to projectiles, it is erroneous and misleading to 
denominate ordnance according to the weight of their service shot. 
But, since WV* varies simply as P, it would be unobjectionable to 
classify them according to their service charges. 

Kendal, October 20, 1862. 





W. C. Unwin. 
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MALLEABLE CAST IRON GUNs. 

Sim,—Will you, or some of your readers, kindly ‘inform me, through 
the medium of your paper, whether malleable cast iron has 
ever been tried for guns. In my humble opinion, good cast iron, 
properly annealed, would be as tough as wrought iron and much 
less expensive. Joun C. RR. Oxes. 

Greenwich, 21st October. 


SHIPS’ ARMOUR. 

Sm,—In your issue of the 17th inst. I note a plan by J. TI. Stacy 
for building invulnerable ships. Though he informs us that the 
scientific nature of such armour must be apparent, I think it is liable 
to the following objections :— 

Ist. The fastenings, to bear the enormous tensional strain thrown 
upon them when the ship is tested as a girder, will require to be of 
such dimensions as will render the plates through which they pass 
too weak for the object prope sed. 

2nd. The caulking action of shot on such a structure would 
inevitably separate the plates by thickening the outer edges, if, in- 
deed, the blows do not, by shearing the fastenings, drive them 
completely in. 

Srd. Any serious damage done to the centre of the fabric could 
not, from the plan of building, be repaired without taking it all to 
pieces agall. 

What is required is a structure perfectly homogeneous, and free 
from the inevitable weakuesses of every system of scale or jointed 
armour hitherto tried. 

So long as you have joints or seams, whether butted, lapped, 
grooved, dove tailed, wedged, or rivetted, so long will you have 
a portion of your armour incapable of bearing the deadly blows of 
Whitworth’s cannon, or even the old heavy smooth-bore ordnance. 

The only way out of the difficulty that I can see is to weld up 












her want of internal accommodation. In this she is lamentably 
defective, What, then, are her claims? She has a fine bow, anc 
we have admitted that by copying it many of our yachts have been 
altered with the most excellent results ; so far I give credit to her 
designer, but no further. Everything was sacrificed to speed; she 
could not car her own spars on her voyage here. Our schooner 
yachts trave the globe in racing trim. And 1 proudly point to 
the Alarm as the finest schooner the world has yet pre duced. | 

Birkenhead, Octuber 21st, 1862. . . S 








, THE FORCE PROJECTILES. | 
Sir,—A letter in your 
leading 4 


OF 
last, and some remarks in your recent ! 
e articles, lead me to point out what appears to me an over- 
sight in the discussion of the relative penetrating power of different 
projectiles. 


The formula A given by your correspondent is no doubt 


pc in principle when applied to those cases in which the ac- 
Jon of the shot on the target is analogous to punching. It has, I 


| 
| 


ow, been recognised as true for a long time past by several who 





our ships in one piece; and I should like to ask the opinion of those 
boilermakers and others who have practised plate-welding on the 
small scale as to the feasibility of applying that practice on the 
larger scale of shipbuilding. The great difficulty in welding, I 
apprehend, will be to get the means of using a welding temperature 
at any required spot, through a great range of space. Now, would 
not a jet or series of jets of such a gas as that advertised in your 
pages as being capable of melting platinum quickly (a mixture of 
oxygenand carburetted hydrogen) givea heat of sufficient volume and 
intensity at a moderate cost. Fire-brick{chambers might be used to 
cenfive the action of the flame, and to prevent the dissipation of 


| heat. 


I should also like to inquire how far it might be practicable to 
cast ships in one piece, or, at least, in large sections, of metal at a 
suitable stage of the Bessemer process, by adding fresh metal con- 
tinuously at one edge, which would be constantly maintained at the 
melting temperature. Some of us who pay taxes, and all who 
luxuriate on the dispensation of them at Woolwich, Enfield, or Shoe- 
buryness, are well aware that “expense is no object” in a scheme 
of this kind. 
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number of furnaces as would be capable of pouring a continuous 
stream of molten metal of a sufficient volume. The model or mould 
might be built up of the form of the interior of the vessel turned 
upside down, so that the operation would somewhat resemble the 
tarring of tunnels or of arches over which a canal is to pass. This 
would also admit of hammering the metal while still red, so as to deve- 
lope acertain amount of fibre; and, when the vessel is complete, 
the model would be quarried out, and the shell turned over com- 
lete. 

’ In conclusion I trust that some of your contributors will favour 
me with a merciful criticism, and some account of their experience 
in plate-welding. 8 











NOTES FROM NEW SOUTH WALES. 


WE find by advices which we have just received from New South 
Wales that contracts have been taken bor the extension of the Great 
Southern Railway of that colony beyond Picton. The length con- 
tracted for is about 13 miles, and is divided into two portions. The 
first portion, which isa little more than 5 miles in length, but 
which contains some very heavy works, has been contracted for by 
Mr. Crowshaw. The contract for the second portion, which is 
between 7 and 8 miles in length, has been taken by Messrs. Shuttle- 
worth and Wallace. It is stated that these contracts have been 
taken at extremely low prices. Amongst the unsuccessful tenderers 
was Mr. Randle, who carried out the first railway works in this 
colony. Mr. Randle’s experience in railway construction has 
enabled him to estimate the exact cost of the works, and he sent in 
what he considered to be a very low tender; but out of the twelve 
or thirteen tenders, there were five or six lower than his. The agents 
of Sir M. Peto and Co. did not compete for these lines, but some of 
their sub-contractors were among the unsuccessful tenderers. It is 
understood that in about a month the Government will call for tenders 
for the remaining portion of the extension—from the termination of 
the above contracts as far as Mittagong—another length of 13 miles, 
Sir M. Peto and Co.’s western extension had been completed and 
opened for traffic, and on the northern and southern extensions the 
cuttings and embankments were about finished, the works on hand 
being the ballasting and the laying of the permanent way. The line 
to Singleton is confidently promised to be completed by the end of 
the year. The extension to Picton would have been finished by 
that time but for the delay that has taken place with the erection of the 
Menangle viaduct. ‘This is an extremely heavy and difficult work, 
the immense size and massiveness of the stone piers, and 
the extensive preparations required to obtain foundations, 
rendering their construction a very slow and tedious opera- 
tion. The vessel containing the ironwork for the two 
end spans was wrecked soon after leaving Liverpool in January 
last. Steps were prompily taken to replace the loss, and the 
northern span was shipped in the Ocean Empress, which vessel 
sailed from Liverpool on the 17th June. The Cornwallis had been 
engaged for the ironwork of the third span. It was intended to 
open the first portion of Sir M. Peto and Co.'s southern extension — 
as far as Menangle—on the Ist of September. ‘he extension of the 
Great Western Railway into the town of Penrith—a small line, 
14 miles in length—is being carried out by Mr. Gibbons; Sir M. 
Peto and Co.’s agents having refused to take the work, because they 
considered the time allowed for its execution too short. All the 
cuttings are through, the embankments formed, and the bridges 
completed. Mr. Gibbons’ contract is only for the formation; and a 
tender for the ballasting and the permanent way has been taken by 
Mr. Bewick, who is to be allowed two months to perform these 
works. Messrs. Jamison Brothers are erecting the station at Pen- 
rith. Considerable progress has been made with the works on 
the extension of the Great Northern Railway from East Maitland to 
Morpeth, for which a contract was taken two months since by Mr. 
J. Martindale. The line will be two miles and a half in length, 
and will be connected by sidings with each of the Steam Companies’ 
wharfs. Some of the smaller cuttings are finished, and the larger 
ones are well advanced, ‘T'wo brick culverts are built, and the piles 
for the bridges are being driven by a steam engine, the greater 
portion of the timber for these works being on the ground. The 
line is to be completed in six months. A contract has been taken by 
Mr. Armitage for the erection of a viaduct across the Hunter at 
Singleton, to be used for the roadway as well as for the railway. 
There are to be five openings of 80ft., the superstructure to be 
supported by five laminated arches. There are to be four massive 
stone piers besides the abutments. The total length of the viaduct 
will be 523ft.; the western side will be devoted to the railway, for 
which a width of 12ft. will be railed off; the roadway on the 
eastern side will be 15ft. in width. The wheels of vehicles will 
be guided by flanges upon iron plates lail along the centre of 
the roadway. ‘The site of the viaduct is a mile higher up the river 
then the present crossing-place on the Great Northern road. 
Eighteen months are to be allowed for the completion of the work 
It is determined that the bridge across the Nepean, at Penrith, to 
carry both the railway and the main road, is to be of iron, upon 
stone piers, somewhat similar in construction to the Menangle via- 
duct. There are to be four piers, with three openings of 180ft. span. 
The directors of the Botany Railway Company have applied to the 
colonial Parliament for an Act to incorporate the company. Only 
three miles of railway will have to be formed, along a very level 
country, the company proposing to run their carriages on two miles 
of the Paramatta line. The shares have been freely taken 
up; and the proprietors of land along the line have offered to give 
the company whatever land was required. Both Houses of Parliament 
have recently expressed formal approval of the plans, sections, and 
books of reference of the seeneenl extension of the Great Northern 
Railway from Singleton to Muswellbrook, and of the Great Western 
Railway from Penrith towards Bathurst. In the course of the 
debate on the question in the Council, some particulars were 
given respecting the proposed extensions. it was stated that 
the western line, starting on the west side of the Nepean, 
ascended Lapstone Hill by crossing Knapsack Gully; it did not 
follow the present road, but verged considerably to the south, and 
then, after a certain distance, ascended the hill by means of a zigzag. 
Across Knapsack Gully there would be a viaduct having seven or 
eight arches of 50ft. span, to cost about £30,000 ; and, after crossing 
this, the line proceeded towards Wascoe’s Inn; from which point, 
until its termination at Soldier’s Pinch, within a short distance of 
Mount Victoria, the line hardly left the main road at all. The 
length of the line was 89 miles, and Mr. Whitton’s estimate of the 
cost was £10,000 per mile. As, however, only £250,000 had been 
voted for the western extension, the works could not be carried for 
that sum more than 25 miles; and, as a deduction had to be made for 
the cost of the bridge over Knapsack Gully, the amount left would 
not be more than sufficient to construct 20 miles of the line. In the 
expenditure of the sum voted the railway would be carried 
a little beyond what was known as LEighteen-mile Hollow 
The steepest gradient in the live was 1 in 80; in other 
parts of the line the gradients varied from 1 in 33 to 1 in 
40, with an occasional level portion. The greatest curve 
was one of eight chains radius. It was also stated, with regard to 
the mode of working the steep gradients proposed, that the engines 
to be ordered would be able to draw up an incline of 1 in 30, 
150 tons, including their own weight ; they would contain the recent 
improvements adopted in locomotive engines in England, in regard 
to the coupling together of the wheels, to the use of a bogie, and to 
carrying the water on theengine, Some information was also presented 
to the council as to the reason for the sum of £10,000 per mile being 
determined on for the Western extension. The three principal sources 
of expense on railways were found to be—the interest upon the 
cost of construction, the cost of maintaining the permanent way, and 
the working expenses. it had been estimated that the two latter 
sources of expense would amount to about 34d. per ton per 
mile upon the proposed line for the conveyance of eighty tons 
each way daily— that being the present estimated traffic 
between Penrith and Bathurst. It was also found that a toll of 6d. 


To carry out the second plan you would, of course, require such a | per ton per mile was the maximum charge which the public would be 














THE ENGINEER 














HENSMAN’S 


FIC... 


























ay 


FIG.I2. 

















willing to pay for the conveyance of goods between those places; 
and consequently the engineer had got only 2}d. per ton per mile to 
go towards paying the interest on the cost of construction. That 
amount would only allow him, on the above calculation as to trafic, 
to construct a line to cost £14,000 per mile. If a line were to be 
carried out at a cost of £20,000 per mile a charge of 84d. per ton per 
mile would have to be made to meet the interest on the cost; but as 
it was thought the public would object to so higha rate, the engineer 
was obliged to limit the cost of his line to £10,000 a mile. 
regard to the Northern extension from Singleton to Muswellbrook, 
it was stated that the length of that line was 32 miles, and that its cost 
would not exceed £7,800 per mile —the sum of £250,000 having been 
voted for the extension. The proposed line crosses the Great Nor- 
thern Road three times—near Singleton, at Liddell, and at Grass 
‘Tree Hill. 
those on the Southern or the Western extensions. 
are now being staked out. 

The Minister for Works has laid on the table of the Assembly the 
plans and sections of a horse railway line from Blacktown to Wind- 
sor and Richmond, made by Mr. Weaver, who was appointed by the 
Government to survey sucha line, the Assembly having voted the 
sum of £60,009 last session for the construction of an experimental 
horse railway line. The distance to Windsor will be 12 miles, 
and beyond that to Richmond 4 miles. The line is stated to be 
an advantageous one, and Mr. Weaver estimates that the cost of the 
works will not much exceed £3,000 per mile. 


HENSMAN’S STEAM PLOUGHS, 


Tuis invention, by Messrs, Hensman, of Woburn, relates, firstly, 
to improvements in ploughs specially applicable to steam culture ; 
and, secondly, to improvements in the apparatus for giving motion 
thereto. 

Fig. Lis a side elevation, Fig. 2 an end elevation and Fig. 3a 
part plan view of the improved double plough for steam culture. 

A, A, are plough beams supported upon a travelling frame. a, a, 
are land wheels, and d, 6, furrow wheels. The land wheels a, a, are 
capable of adjustment by means of a screw stem c, which raises or 
lowers them upon the slide rail cl. When lifted by a lever d the 
furrow wheels slide upon the rails d'. G is a square frame, which 
slides upon the upright rods , 4, being lifted by means of a roller 
aud chain é, as shown in Figs. 1 and 2, or by a rod and lever 
#, as shown in Fig. 1. Fig. 4 is an end elevation of the 
lever and its supporting bracket. The plough beams are bolted 
together at each end, and furnished with a longitudinal central rod 
or bolt &, upon which they are free to revolve when lifted clear of 
the bearing bar 7. The bolt & passes through two holes in a bow- 
shaped frame 4, which is pivotted into the sides of the frame G, 
While in work the plough beams are held down upon the bearing 
bars j by a lever and catch. P, P, are the ploughs aflixed in pairs on 
opposite sides of the beams A; X is an overhead tie beam, and 
¥,y, Stay irons. The wheel bars c!, d!, turn freely on their centres, 
and thereby alter the direction of the wheels, inclining to the right 
or left as guided by the steering handle L. The bars c! and d! are 
connected together at their upper ends by the levers m and cross 
barn. O,0O', are sockets affixed to the bars d! to receive the steering 
lever L, which, upoa being inserted in the socket O, is caught aud 
held by a self-acting catch r. 8S, S!, are supplementary furrow 


wheels. When the ploughs are in work the then foremost sup- 
plementary wheel S is lifted and held out of action by a catch, 
as shown in Fig. 1, the hindmost furrow wheel 0 being at 
the same time lifted out of action, and the supplementary furrow 


FIC.13. FIG.15. 


to bring the opposite pair of ploughs: into action. 
| i I proug 


With | 


The works will be generally of a lighter character than | 
The new lines | 
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wheel S! depressed to run in the furrow, each wheel being held | one end of which is jointed to the [frame DB? at b', the other end 


firmly in the required position by catch levers, as shown. On reach- 
ing the end of a course the imp!ement is not turned round, but the 
plough beams are lifted (at one or both ends) and turned over so as 
The guiding or 
steering lever L is changed to the then foremost socket, and the posi- 
tion of the furrow wheels reversed and arranged relatively, as 
before described. ‘lhe seat for the steersman is also changed, being 
held by sockets g, in which a stem is slid. In the plan view, Fig 
T is a rod sliding in eyes ¢, ft, attached to each end of the frame; 
U, U4, and V, V4, are draw links, to the outer ends of which the drag 
ropes are attached. w, w, are chains connecting the ends of the 
draw links with the rod T. By means of this arrangement the 





lays the back rope in its proper place ready for the return course, 
whereby a direct action is obtained free from any side strain. 


Fig. 0 is a side view, and Fig. 6 a cross section, of part of a plough | 


| beam, having a raised bead J3, against which a flat coulter, being 
| held by a suitable clamp, admits of the coulter point being placed 


in or inclined to the line of draught as may be required. 

Fig. 7 is a side view, and Fig. 8 a plan view, of part of a plough 
beam, having a raised and indented bead. The indents may be 
either semicircular or angular, for the reception of a round or flat- 
beaded coulter stem, held in any required position by a suitable 
clamp. 

Fig. 9 is a side view, and Fig. 10 is a plan view, of a plough beam 
in which there are three or more holes c3, c3, to receive the circular 
stem of a holder d3. Fig, 11, a round coulter stem, being placed 
therein, it is capable of being adjusted npon and held securely to the 
plough beam by means of a suitable clamp. 

Fig 12 is a side elevation, and Fig. 13 a cross section, of a 
flat coulter, having a projecting bead raised upon its bearing side, 


which may be used upon a beaded plough beam (either plain or | 


| indented), thereby admitting of a double adjustment, viz., the direc- 


tion of the point, and the inclination of the cutting edge of the 
coulter. 


Fig. 14 is a plan view, and Fig. 15 a front elevation, of a clamp | 


suitable for holding the foregoing coulter. 

Fig. 16 is one of two rounded webs, the stem of which passes 
through an oblong hole e%, with a circular back bearing for the 
screw nuts, so as to admit of any required inclination being given to 
the point as well as to the edge of the coulter. 

Fig. 17 is an edge view, and Fig. 18 a back view, of a jointed 
champ for attaching flat coulters to plough beams. ‘The upper and 
lower screw bolts 7%, g3, are jointed to the back of the champ 4°, the 
front bar being tightened by the screw nuts. 

Fig. 19 is an improved mode of constructing the wheel and other 
slides of ploughs and other implements, by making them panelled, 
whereby a steady and more durable bearing is obtained than when 
plain surfaces are employed; Fig. 20 is a cross section, aud Fig. 21 
an edge view of the same. 

Fig. 22 is a side elevation, and Fig. 23 a back view, of a windlass 
for steam ploughing. A?, A®, are the travelling wheels, bat in 
Fig. 21 the near wheel is omitted to show the other parts; ae) 
are the shafts and frame; C?, the axle; D?, D?, are two drums 


» 
> 


| upon which the ropes are wound, mounted, and revolving upon 


the axle C2. The outer rim of each of the drums d‘ is toothed. 
On each side of the frame there is an upright pedestal, block, 
or bracket E?. E? is a horizontal shaft, carrying two pirions 
9‘, g', which gear respectively into the rims d‘ of the drums D*. 
1? is a rigger for receiving motion from a steam engine. 
The shaft F? revolves in bearings supported upon the movable 
levers I? I?, which are jointed to the bracket E* at e*. J? is a lever, 





| attached to the lever J?. 


| longitude is the region where it will be most severely felt. 
| overflow of rivers will take place, according to M. Mathieu, through- 


| The projectile was solid 
2 





being attached by a connecting rod 05 to the levers 1. s a brake 
When the lever I* is lifted it disengages 
the pinion g* from the toothed wheel, and at the same time brings 
the brake K? into contact with the inside surface of the toothed 
rim d‘, and stops the revolution of the drum. IL? is a lever catch 
for holding the lever I?, and keeping the pinion g‘ either in or out of 
gear with the toothed rim of the drum. Each drum, with its pinion, 
brake, and lever, is independent of the other, so that they can be lifted 
together or separately, as may be required. M? is a length of chain 


| uniting the ends of the two ropes that are wound upon the drums, 
| in the centre of which chain there is a drag hook m* for attaching 
| to the implement to be drawn. 

hinder links U?, V+, are brought into the position shown, which | 





A Comrsa Detvar.—M. Mathieu (de la Dréme) writes to the 
Siécle to communicate a note which he has addressed to the Academy 
of Sciences, and according to which all the watercourses in the 
south-east of France, and in the whole south of Europe, will 
experience a very great augmentation from the 28th instant to the 
8th of November. He predicts great inundations in Italy, and still 
greater ones in countries to the east of Italy. In France only a few 
departments will be visited by this scourge. The 17th ore, ot 

1¢ 


out a zone of more than 600 leagues, parallel to a line drawn from 
Cette or Marseilles to a point beyond the Black Sea, grazing the 
south of the Crimea. The neighbourhood of seas will, it is said, be 
chiefly affected, aud advice is given to the population of the districts 
indicated to take such precautions as may be in their power before 
the 28th instant. 

Tae Wurrworta Cannoy Iv Fraxce.—We have been favoured 
with a view of the official account of some practice made with a 
Whitworth 6-pounder in France about a year ago, and which caused 
the Committee of Artillery to reject it'as a weapon of war. We 
can vouch for the accuracy of the following :— 


| Charge 
a 


Nature of | Nos. of Direction of Eleva- if First graze. 














gun, round. wind. tion. powder. 
“indi — 
Deviation. 
Range, Left. Rizht. 
| | K Metres, Metres. Metres. 
Whitworth | 1 | Almost in 58 636 — 0°80 
6-pounder | 3 line of fire : : 0 0 
’ | 3 ” 18338 0°60 - 
E } 77 — 050 
” | 4 ” 1,877 
” | 5 -~ 1,936 —_ 1°30 
” | 6 ” ze Pd 1,860 6°30 Baz 
” 7 a 4 = 1,910 — 5°00 
8 o me 1,890 0°30 — 
8 9 sh = = 2 28 ane 2-00 
e . ” = = , aa 
” lv a bg Z 2116 | — 2-80 
and elongated. It weighed exactly 


750 grammes, or a little over 6 1b. The powder charge was 
500 grammes (about 11b. 2 0z.), or exactly 2, of the weight of the 
shot. ‘The wind was moderate (sensible), and within about one point 
of the line of fire. The difference in range between No. 2 an 
No. 10 was no less than 518 metres, or about 570 yards! I'he 
difference in lateral deviation between No. 2 and No, 6 was 
5-60 metres, or about 18ft.! It is but just to state that Mr. Whit- 
worth’s own gunpowder was not used, but the ordinary cannon 
powder. 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

G. G.—Nert week. 

W. B. (Steam Fire Engines. }—Nert week 

E P. H.—Jn what part of Tue Byoirer ? 

A New Susscripek.— We cannot inform you. 

W. R.— We know of nothing of the kind having been used in well sivking. 

H. T. S. (Liverpool.)—We have made some inquiries, but can afer you no 
advice. 

G M. (Wolverton.)— Your reasoning is sound, but the gur. is, we think, im- 
practicable. 

OmEGa.—You will sind abst:acts of Captain Coles’ specifications in our pub- 
lished volumes. 

G L. (Pimtico.)—Ja the United States hardly any other kind of brake block 
has ever been used. 

N. D. Y.— Messrs. Blackie, we believe, publish a good work en Carpentry, and 
Mr. Weale anothr. 

G. E. E.—We have heard wrought ivoa proposed for ships’ scracs, and have 
an idea that it has been used. 

M. 'I.—Had you stated what your propeller was like, we could have formed our 
own opinion of its adcontages and disadvantages. 

R. H. 'v. (Kidsgrove.)—We see vo merit in your suggestions about brakes. 
We are glad to hear your other plan has turned out well. 

V.—The strength and weight depend achollu on the inclination of the quus. 
As to the seed heater, theve was, perhaps, some corrosive matter in the water. 

INQUIRER. — Your yellow workmen ave certainly very igquorant, and you show 
much spirnt in carrying on such experiments, attended os they are with 
some danger, The phenomena which you hace observed are very generally 
kaown, although not, so it appears, to wour fellow wo kmen 

J. B.— We can give you no Jormula for calculating the effective blow delivered 
by a yalling body, It isnot veally comparable to static pressure. But if a 
j-ton hammer all 8ft., and reduce the thickness of a bar of iron lin,, it will 
hace dove the work of 612 tous acting through Lin. If the iren did not 
wield ut all the blow would be infinite, or eyual to a greater pressure than 
that of any imaginable number of tons, 


HIGHWAY BRIDGES, 
(To the Editor of The Engineer.) 
A working man begs to know how much per square foot the Government 
Inspectors put on to a bridge, to prove it for common road traffic. 


WHILE’S BLOOMING MACHINERY. 
(To the Editor of The Eagimeer.) 

Sir,—In last week’s ENGINEER you describe my machine as being a blowing 
machine, and my name as White instcad of While. It is a self-acting bloom- 
ing machine, for making blooms for railway iron, or rather a rolling mill for 
rolling slabs or blooms, CHAKLEs WHILE. 

Treforest, near Pont-y: 

October 21st, 1862. 
NEW WESTMINSTER BRIDGE. 
(To the Editor of The Engineer.) 

S$mm,—I should feel much obliged if you would inform your readers what was 
the proof weight put on to Westminster Bridge per square foot, over the whole 
surface; and also the proof moving load, gradually brought on from one end, 
like a thick crowd coming over the bridge from one end. A Purpiic. E. 


prydd, 








STEAM CULTIVATION. 
(To the Editor cf The Engineer.) 

Sin,— With reference to the notice in your paper of the Warwickshire Agricui- 
tural Society's late meeting at Birmingham, also Messrs. Howard’s letters in last 
number, you are mistaken. The prize was offered (for the best application of 
steam power to the cultivation of the soil) not for the implement used. We 
believe our system differs from any other yet in use, and, as we can use any 
implement, on the occasion referred to we used Mes: Howard's cultivator, and 
Mr. Fowler's plough. The first prize of £30 was awarded to us for our patent 
minding engines, as the best application. We considered the competition far 
from a close one. WM. SAVORY AND Son. 

High Orchard Ironworks, Gloucester, 

October 15th, 1862. 








PROFESSOR RANKINE ON WAVES. 
(To the Editor of the Engineer.) 

Str,—Will you be so kind as to tell me, through your paper, the mean- 
ing, or, rather, the value of a few of the letters in “ the wave line formula” in 
your last number (Ist column, p. 227). 

1, W = heaviness of the liquid. Does this mean the specific gravity of the 
siquid =.1 for water ? 

2. g= gravity. This is, I suppose, = 324, 

3. L = its length, being that of a wave. Is this the length of the solid also ? 

4. Z = breadth of surface of contact of solid and liquid. Is this the distance 
frei water line round the keel to water line again in a vessel ? 

5, 8 = greatest angle of obliquity of that surface to the direction of the 
advance of solid. Please say more precisely how to construct this angle. 

Oct, 20, 1862. SUBSCRIBER. 





BARKER'S CASTING. 
(To the Editor of The Engineer.) 

Sin.—I notice in your impression of the 17th inst. a description of an 
invention, by Jonathan Karker, of a moulding box for drums, pulleys, &c. So 
far as regards the principle of holding or retaining the chill pin in a true 
position with the rim of the pulley or wheel to be cast by means of a bored 
hole in the lower part of the moulding box, it is not new, for about the year 1856 
the writer, at that time manager of the Pheonix Foundry, Derby, invented and 
adopted the same plan in casting a large quantity of contractors’ wagon and 
other wheels. The wagon wheels had the key beds cast on them, the key being 
attached to the chill pin; every wheel turned out as accurate as though it had 
been bored; indeed, you may form an idea of the perfection of the work, as 
regards the casting, when I tell you that a man with ease fitted the keys into 
sixteen sets, i.e., thirty-two wheels, per day. The keys were forged in a steel 
dic, with great accuracy. A large quantity of cart wheels, with wrought iron 
tyre and arms, had the centre bosses cast upon them in a similar manner, the 
wrought tyre being laid upon a turned surface, and a bored hole, to retain the 
chill pin; when cast, the wheels were as true as though they had been bored. 

If the truth of the above is in any way doubted, I have no doubt the pro- 
prietor of the works will vouch for the accuracy of the statement. 


Wolverhampton, October 18th, 1862. CASTING. 





THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the varius railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance) :— 

Half yearly (including double number), lds. Od. 
Yearly (including tio double numbers), £1 1s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tue ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before eight 
o'clock on Thursday evening in each week. The charge sor Jour lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
nine words ; blocks are. charged the same rate for the space they fill. AU 
single advertisements from the country must Le accompanied by stamps in 
payment, 

Letters relating to the advertisement and publishing department of this paper 
Gre to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of THE ENGINEER, 163, 
Strand, London, W.C. 











THE ENGINEER, 








FRIDAY, OCTOBER 24, 1862. 


MARINE ENGINES, 

It is rather more than two years since the Peninsular 
and Oriental Company gave thcir first order for engines 
with surfoce condensers. These were the Mooltan’s, which 
Vessel has already run upwards of 50,000 miles, and the 
engines of which are now being thoroughly overhauled 
and examined during a temporary detention of the vessel at 
Southampton. The success of the Mooltan’s machinery 
has been such that the company have already ordered up- 
wards of 2,000-horse power of the same general class of 


engines from the same makers, Messrs. Humphrys and 


Tennant. The engines for the Poonah, of 500-horse power, are 
now ready to be put into the ship, and the Rangoon’s and 





Mysore’sengines, each of 400-horse power, are faradvanced to 
completion. The Poonah’s engines are horizontal, the others 
are vertical, like the Mooltan’s. When, as is likely to be 
the case, a considerable number of our readers come to 
examine these engines, they will be found to present many 
points of interest. The high and low pressure system, or 
what some choose to call “marine engine crinoline,” is 
carried out to a great extent. The Poonah’s engines 
have two 102-in. and two 48-in. cylinders, the common 
stroke of both pistons, attached to the same rod, being 
3ft. 3in.. The vertical engines have each a pair 
of 96-in., and a pair of 43-in. cylinders with 3-ft. stroke, 
the large and small cylinders being end to end in all, 
the large cylinders, moreover, being next to the crank 
shaft. Jn the Poonah’s engines a trunk of 32in. diameter 
is employed on that side of each of the large pistons next 
the crank shaft, the full area being preserved on that side 
of the large pistons next to the high pressure cylinders. 
The cylinders and valve cases are well steam jacketted. 
An elastic packing ring, the tendency of which 1s to con- 
tract around the piston rod, has been employed in the 
stufiing box in the“ cover” or partition between the high 
and low pressure cylinder. The eight screws of the trunk 
stuffing box gland have each a pinion, all of them taking 
into a toothed steel ring which can be turned by a small 
pinion worked by hand, thus setting up or slacking off the 
packing equally all around, with the least possible 
difficulty to the engineer. The nuts which secure 
the brasses to the trunk are eased or tightened by analo- 
gous means, the nuts being formed as toothed wheels, with 
an intermediate wheel and a pinion to be worked by hand 
from the outside of the trunk. Each engine has its own 
surface condenser, the total condensing surface being about 
equal to the heating surface in the boilers, or nearly 6,000 
square feet, referring, we may say, to the 500-horse engines 
intended to work up to 2,250 indicated horse power. ‘Ihere 
are in all 6,000 condensing tubes, each fitted with a com- 
plete stuffing box at each end, or with 12,000 stuffing boxes 
in all. How close they are may be judged from the fact 
that the tubes, in. in diameter, are only lin. from centre 
to centre. Some of the patentees of surface condenser 
joints demand 15s. per horse power, or £375 royalty for the 
Poonah’s engines. We are assured that the whole cost of 
making the joints is but £60, including 12,000 brass glands 
and packing, tapping and screwing in. The packing is 
that used by Hall, to wit, a small cylindrical ring of wide 
cotton tape, rolled up and stitched, and costing, we 
learn, 16s. only per thousand. One of these is 
slipped oyer.each end of each tube and screwed up, and it 
appears that four men and four boys can pack the whole 
12,000 joints in a week, or at the rate of 100 tubes per 
hour. ‘The steam goes through the tubes, the water being 
circulated around them by means of a centrifugal pump 
driven by gearing from the screw shaft. As for furring, it 
appears that the vacuum in the Mooltan’s condensers kept 
up to above 26in. after 50,000 miles run, showing that but 
little de; osit could have taken place within the tubes. 
These can now be easily cleaned out while the vessel is 
under way and without removing them from their places. 
To avoid the sound from copper exhaust pipes, cast iron 
pipes have been put in, and so arranged as to form bridges 
over which the engineers can get about the engines. Each 
engine has a separate exhaust pipe to its own condenser, 
and the two exhaust pipes are connected by a large 
pipe forming a bridge or platform over the screw 
shaft, and thus both engines may be made, on occasion, 
to work into either condenser. The engines are reversed 
and the ship steered by hydraulic pressure. There are 
small engines to work the pumps for this purpose, but no 
accumulator is employed, the weight of which, perhaps 
50 tons for a large ship, would be a matter of an extra two 
inches of draught. ‘The pumps are loaded to about half a 
ton per square inch, and the engines are so arranged that, 
when not actually required to be in action, they shall, 
nevertheless, be very slowly moving while pumping a 
very small quantity of water to waste. The small 
cylinders are well steam jacketted to prevent condensa- 
tion as much as possible when the pumps are barely 
moving. ‘lhe main engines can be got over from full 
ahead to full astern in ten seconds. 

In noticing, last week, other engines by the same makers 
we remarked that there appeared to be no lining between 
the eccentrics and eccentric hoops. We find that a very 
simple and apparently excellent lining is employed. ‘The 
cast iron eccentric being turned, a ring of rolied brass, say 
of No. 14 gauge, and having a circumference about 2in. 
less than the eccentric, is put loosely around it, the wrought 
iron hoop being then made to embrace the whole. 

Iron superheaters not being found to stand, copper super- 
heaters of ,‘;in. plate are now being adopted for the new 
engines under notice. 

It is expected that, in reguler working, the consumption 
of coal will be under 2} ]b. per hourly horse power, the 
Mooltan having already worked as low as 2 1b. ‘Toa com- 
pany paying upwards of half a million yearly for coal this 
represents a remarkable economy. 


INVALID PATENTS, 


A FEW years ago a good deal was heard of the “ Ucha- 
tius process” for making steel. Melted cast iron was 
poured into water, and, by means of a revolving wlicel or 
other agitator, was thus reduced to the condition of small 
grains. The granulated iron was then mixed with one- 
fifth its weight of roasted and pulverised sparry iron ore, 
and a little fire clay, and then reduced in close melting 
pots, and ina common steel melting furnace, to malleable 
metal or steel. The process was patented at about the time of 
Bessemer’s discovery, and as tolerable steel had been pro- 
duced by it, it naturally attracted much attention. Just 
as a sale of the English patent was being effected (and for 
a handsome sum we have been told), it was discovered that 
the same process had been patented nearly one hundred 
years before, by one John Wood, whose specification, No. 
759, under the old law, is to be seen any day at the Patent 
Office. 

Since 1858 considerable attention has been given to 
what has been called “combined steam,” that is to say, a 





mixture of superheated steam and common saturated 
steam, and Mr. Wethered (or “the Hon.” as members and 
ex-members of the United States Congress are styled), who 
patented this combination, in Mr. Newton’s name, May 25, 
1853 (No. 1,285 of that year), even went so far as to claim 
for mixed steam new elementary properties. “Combined 
steam,” of course, is in no way different from steam 
originally superheated to the same temperature, and not 
afterwards “combined” at all, and the only purpose for 
which mixture cou!d be necessary is that of qualifying the 
temperature of steam already too highly superheated. Badly 
proportioned boilers, as is well-known, often dismiss a great 
deal of heat, and it is not unfrequently the case that the 
degree of superheating is not easily controlled. ‘To temper 
the steam, when too hot, is, then, not only reasonable but 
absolutely essential to the preservation of the packing and 
wearing surfaces. An inventor, however, in applying 
for provisional protection, is bound to set forth the nature 
of his invention in a provisional specification. This Mr. 
Wethered did not do. His provisional specification was 
for superheating steam by any means, and not a word said 
said nor a hint given of any subsequent “combination ” or 
mixture. ‘This latter idea was first broached, at least by 
Mr. Wethered, in his complete specification. Hence, 
although by the payment of the £50 and £100 stamps, his 
patent is still current, it would appear to have been invalid 
ab initio. But it is worthless in any case, from the fact 
that, on the 14th of March, 1844, Moses Poole obtained a 
patent (No. 10,107) which, among other things, claimed 
the mixture of superheated and saturated steam, the same 
reasons being assigned and the same arrangements being 
employed as those assigned and employed by Mr. Wethered. 
It is not the less the fact, however, that our steam com- 
panies are under obligations to Mr. Wethered, who devoted 
his time and energies, as well as considerable means, in 
introducing superheated steam into use. For this, we 
believe, he has received little or no remuneration. It is 
singular, too, how long engineers will resist improvements, 
and how, in many cases, when finally induced to adopt 
them, they will claim for them the merit of new dis- 
coveries. Thus superheated steam, patented by Dr, 
Haycraft, as long ago as 1830, was for many 
years urged upon the attention of engineers. Poole’s 
specification, just referred to, speaks of superheating and 
its advantages as being well understcod at that time 
although this did not prevent a Mr. Detmold from 
patenting the use of superheating apparatus of every kind, 
and either with or without the use of a separate fire, on the 
21st July, 1845 (No. 10,775), and Mr. Wethered, also, as we 
have seen, was about patenting the same thing in 1853, 
The superheating apparatus now in use differs but little, 
moreover, either in construction or arrangement, from that 
variously proposed by a number of early patentees. Few, 
probably, of the recent patents would survive a lawsuit. 

It will be within the recollection of many of cur readers 
that when the steamship Adriatic was about to set out 
upon her first voyage, after her sale by the Collin 
(American) aay J to the Galway Company, she was 
detained by Mr. Hebson, of Liverpool, who claimed large 
damages for an infringement of a patent held by him. 
The Adriatic has a pair of oscillating cylinders, 10lin. in 
diameter for a 12ft. stroke, and placed at some angle less 
than a right angle from each other. ‘The cranks are placed 
at a corresponding angle to each other on the main shaft 
and the two crank pins are connected together by what is 
called a “drag link.” Mr. Hebson had patented this 
arrangement June 7th, 1849 (No. ng no doubt un- 
conscious of the fact that Mr. James Montgomery had 
patented it May 6th, 1846 (No. 11,221). 

There is a steam pile driving machine with an endless 
chain, known as Sissons and White’s. The patent, No. 
1359, 1857, is void because no complete specification was 
filed. ‘The same endless chain, liberating gear, &c., was 
patented, in connection with pile driving engines, by H. V. 
Physick, January 30th, 1844 (No. 10,026). 

A Mr. Voss, of Berlin, patented last year (No. 1861) 
a steam turbine, in no substantial degree different from one 
invented and described by James Watt. 

Three or four years ago Mr. Fryer, of Manchester, read a 
paper before the Institution of Mechanical Engineers upon 
a plan for raising water for the supply of locomotive tenders. 
A close tank being fixed in the ground, below the line, and 
being allowed to fill itself with water by gravitation, the 
pipe by which the water was admitted was to be closed, and 
steam from the engine was then to be turned into the tank 
and allowed to press upon a wooden float on the surface of 
the water. The water was to be thus forced through a 
pipe into the tender. Mr. Fryer had patented this plan 
before reading his paper descriptive of it; but it had been 
previously patented by Messrs. Whitehead, No. 579, 1854. 

It is said that Mr. Stevens’ patent for bread kneading 
machinery is completely anticipated by a patent granted to 

“. Clayton, August 31, 1830 (No. 5,992, old Jaw.) 

The use of grass wrack (Zostera Marina) as a material 
for paper making is said to have been proposed by Mr. 
Archer, of Haverstock-hill (a neighbour, it would appear, of 
Mr. Harben’s), seven years ago, and Mr. Archer obtained 
provisional protection for the use of sea weeds in paper- 
making, November 29th, 1855 (No. 2,696). 

The pump valves patented by Mr. Morris, of the Kent 
Waterworks, No. 323, 1861, had been provisionally specified 
by Mr. 8. Holman in 1857 (No 1,679). 

Chandler’s glass fronted water gauge, patented a couple 
of years ago, was publicly used in 1857 on a boiler at Mr. 
Watson's, High Bridge Foundry, Newcastle. 

The chilled frog, as made under a patent not long ago 
obtained by Ransomes and Sims, has, it appears, been used 
in this country and in the United States for the last —- 
five years, and the patent, we should suppose, is as worth- 
less as that for the differential pulley block, which we 
noticed on a former occasion as having been made a quarter 
of a century ago by a Mr. Moore, of Bristol. 

A percussion shell, extensively used by the Federal army 
and known as the Sawyer shell, was patented here by 
Sylvanus Sawyer in 1855 (No. 2,922), and anticipates one 
or two patents since obtained for the same arrangement. 

Mr. Newton obtained a patent August 23rd, 1849 (No, 
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12,748), for a form of boiler since patented by Mr. Shand, 
and used in his smaller steam fire engines. 

Mr. J. H. Johnson obtained a patent in 1859 (No. 1,735) 
for the application of rollers in the wearing faces of slide 
valves, so as to diminish friction, and valves thus con- 
structed, and known as Bristol’s valves, are being exten- 
sively used in America. Mr. Hick, of Bolton, obtained a 
patent for almost the same arrangement, December Sth, 
1843 (No. 9,971). 

Mr. Richard Roberts took a patent April 13th, 1832 
(No. 6,258), for several details in the construction of trac- 
tion engines, and some of these details have been since 
repatented by others. Every one interested in the use of 
traction engines should read Mr. Roberts’ specification, 
although his patent expired sixteen years ago. 

A patent granted to Mr. Newton, December 28th, 1848 
(No. 12,395), still covers several features since brought 
forward as new in connection with surface condensers. A 
centrifugal pump was used to circulate the water among 
the tubes; this pump was to be driven by an auxiliary 
engine, and separating plates were to be used to increase 
the length of the circuit of the water along the tubes. 

It is not probably gencrally known that Mr. Crampton 
has a patent, still in force, for counterweighting the cranks 
of screw engines. This patent is dated June 2nd, 1849 
tn 12,627). Mr. John Bourne patented the same thing 

Jecember 9th, 1853, No. 2,872, having already successfully 
applied counterweights in practice, znd Mr. Penn used coun 
terweights not long afterwards for the Himalaya’s engines, 
and has used them ever since. We do not suppose that 
the special application of counterweights to marine engines 
is in itself patentable, counterweights having been already 
extensively applied to land and locomotive engines. We 
are informed, indeed, that counterweights were used twenty 
years ago on screw tug boats running out of Bristol. 

Messrs. Winstanley and Kelly patented last year 
(No. 230, 1861) the application of air vessels around the 
barrels of pumps. ‘The same arrangement was patented by 
John Read, April 29th, 1845 (No. 10,645), and again by 
Mr. Bellford, in 1855 (No. 783). 

George Wilkinson patented, March 4th, 1852 (No. 
13,995), an arrangement of pump valves, whereby the de- 
livery valve was made so large that the suction valve, 
placed directly beneath it, could be lifted out, when re- 
quired, through the seating of the delivery valve. We 
should hardly suppose such an arrangement to be patent- 
able ; but however this may be, Messrs. Maudslay, Sons, 
and Ficld, adopted it, a great many years ago, for the feed 
pump valves of their land engines. 

There is a contrivance, figured in Dr. Alban’s work on 
the High Pressure Engine, and schemed by him in 1826, 
which has been re-invented and patented a great many 
times. It is a device for dispensing with the air pump in 
steam engines, and for dispensing moreover with all but a 
small quantity of injection water for condensing. The 
end of the exhaust pipe of the engine is to be fitted with 
a flap or other freely moving valve, which should properly 
be kept under water. A small hole, or holes, or a nozzle 
fitted with a regulating cock, is to be made also in the 
exhaust pipe, and so that injection water will enter freely. 
Then at each exhaustion of steam from the cylinder the 
flap valve will be blown open and the pipe blown through, 
thus expelling air, &c., and at the moment when the 
pressure has fallen to that of the atmosphere the flap 
valve will close, and the injection, momentarily checked by 
the pressure of the incoming steam, will flow in and com- 
plete the vacuum. Dr. Alban states that this very simple 
plan gave good results when applied to a high-pressure 
engine. It has since been patented by Thomas Edwards, 
November 3rd, 1845 (No. 10,913); by Robert Urwin, Janu- 
ary 11th, 1849 (No. 12,410) ; Mr. Newton, September 20th, 
1849 (12,783); Griffiths, in 1853 (No. 1,801, of that 
year); A. Barclay, No, 536, 1854, and, we have no doubt, 
by others, 

There is another contrivance which very many inventors 
will, possibly, always continue to believe has never been 
invented before. Thisis the boiler feeder commonly known 
as Mr. Routledge’s~not that Mr. Routledge has patented 
its general principle of action, but sundry useful details, 
original, as we believe, with him, and upon which we have 
no doubt his patent is valid. ‘The principle is this:—A 
close vessel, Rasen above the water level of the boiler to 
be fed, is first filled with water. The pipe through ‘which 
the water has entered is then closed, and two cther pipes are 
then opened, the one forming a communication between the 
bottom of the water vessel and the water space of the boiler, 
and the other between the top of the vessel and the steam 
space of the boiler. ‘The water in the vessel having then an 
equal pressure above and below flows into the boiler by its 
own gravity. This principle was first applied in practice many 
years ago. Goldsworthy Gurney adopted it, Blair patented 
it, No. 631, 1852, Bousfield, No. 2,054, 1857, and there are 
other patentees. Even within the last few months, Messrs. 
Davis, of Hull, have patented the same mode of feeding 
boilers (No. 570, 1862), and Mr. Odling (No. 3,126, 1861), 
has had a turn at it. Mr. Routledge’s patent is numbered 
1,543, 1860. 

M. Bourdon, it appears, applied the principle of the 
Injector, as long ago as 1847, and from that time until 1857, 
when he took out a French patent, he experimented with 
and modified the apparatus afterwards patented by Giffard. 
Giffard’s English patent is numbered 1,665, 1858. Further 
examination may result in the inclusion of this in the long 
list of invalid patents. 





An Iron Prarep Sip ror Iraty.—We (Army and Navy Gazette ) 
understand that the Italian Government has ordered an iron plated 
ship to be built by Messrs. C.J. Mare and Co., of Millwall. The 
vessel is to be 2,300 tons, and is to have engines (by Maudslay, Sons, 
and Field) of 700-horse power. 

George anv Rorert Sternenson.—The third volume of “ Lives of 
the Engineers,” by Mr. Smiles,is shortly to be published by Mr. 
Murray. It will be solely occupied with the lives of George and 
Robert Stephenson, and will contain numerous engraved illustra- 
tions. We all know how admirable a portrait of George Stephenson 
was given by Mr, Smiles in his well known biographical work; and 
it is understood that a no less faithful likeness of, Robert will appear 





in the forthcoming volume. 


LITERATURE. 


A Treatise on the Principles of E’ectrical Accumulation and Con 
duction. By F. C. Wess, Assoc. Inst. C.E. In two parts 
Part I. London, E. and F. N. Spon, Bucklersbury. 


Tue electric telegraph has within the lest few years 
made such rapid strides, and the operations connected with 
submarine telegraphs have become so extensive, that 
telegraphy must henceforth form a fair branch of civil and 
mechanical engineering ; and, indeed, the general education 
of a young engineer cannot be considered complete without 
some souud knowledge of the science and laws of electricity. 
Yet we fear that few in the profession, except those im- 
mediately connected with telegraphs, possess a knowledge 
of the subject greater than that which is possessed by a 
schoolboy who has made or seen a few experiments with 
an electrical machine. This arises partly from the fact 
that our modern text books on electricity are very scanty 
in their dealings with the precise and defined laws of 
electrical conduction and electro status. We have cer- 
tainly many books on electricity, though none of very 
recent date, but these are not written by men whose time 
has been practically and solely devoted to electricity in 
its application to telegraphy. Indeed these works are 
for the most part successive compilations of one another, 
and we are wearied of the same old woodcuts of an 
electrical machine charging a Leyden jar, a pithball 
electrometer, and an electrophorus. 

Under these circumstances it is with no small interest 
that we see before us, in a neat little volume of 156 pages, 
a really new work on electricity, by a civil engineer who is 
well known as having been engaged practically for many 
years on submarine telegraphs. 

Whatever may be the defects of Mr. Webb’s work it has 
at least the merit of being original, and, although illus- 
trated with seventy-seven woodcuts, we can perceive few, 
if any, that are in the least familiar to us. 

The work, it is true, is purely on the laws of electricity, 
and does not touch directly on practical subjects ; but as it 
is from the pen of aman who has for many years been 
emp!oyed practically on works and operations where the 
laws of electricity must have been constantly observable, 
it is, from this reason alone, entitled to no small amount of 
consideration, since most of our books on electricity have 
been written by professors and others of the same class. 

In the first chapter the author starts with the funda- 
mental axiom that electricity is always generated in equal 
and opposite quantities, and that it is impossible to annihi- 
late a portion of electricity of one kind without destroying 
an equal quantity of theother. If, therefore, a body, placed 
in a room is charged with a certain quantity of electri- 
city, from one pole of an electrical machine, having its other 
pole connected to the room, an equal quantity of opposite 
electricity is also generated, and this is accumulated on the 
surfaces of the room. The author then proceeds to 
show that this axiom, although acknowledged by most 
electricians, has been overlooked and lost sight of in 
the explanation of different phenomena. The electricity 
generated at the pole of the battery connected to the 
earth is in received explanations disposed of by sup- 
posing it to flow off to the whole mass of the earth, and 
thus be “virtually annihilated.” ‘The discharge of an 
electrified body by connecting it to earth is also generally 
explained, by supposing that the electricity on the charged 
body shares itself with the whole earth, and that, therefore, 
the quantity left on the body is insensibly small. 

This the author contends is fallacious. ‘The electricity 
is generated in equal quantities on thesurfaces of junction of 
each conductor, and the intervening dielectric, to which the 
poles of the “source” (as Mr. Webb terms it) are connected, 
and has no tendency to flow off to the mass of the earth. 
When, therefore, the conductor is touched to the room, the 
two opposite and equal charges being allowed by conduction 
to recombine, they neutralize one another, and “ all is reduced 
to the normal state.” 

We give Mr. Webb’s contradiction in his own words :— 

“Furthermore, | maintain that, when a charged and 
insulated conductor is connected to the earth, it does not in 


any case share its electricity with the whole mass or | 


surface of the earth, and that its electrical state thus 
becomes merely ‘virtually annihilated,’ but that in such case 
the normal state is absolutely and mathematically restored 
by the recombination of equal quantities of electricity of 
opposite name.” And he adds, and we think with some 
reason, “Such a result is more in accordance with the 
general laws of nature. I submit, therefore, that this view 
should be preferred, even if the arguments I shall advance 
in its support should be considered only equal in value to 
those which are used in the pre-received explanations I 
have quoted.” 

By an assumed experiment with an insulated room, the 
author puts all the pre-received explanations to the test, and, 
in fact, scems to make out a case ot reductio ad absurdum, tor 
we certainly cannot conceive that if experiments are per- 
formed with an electrical machine in an insulated room, the 
effects would be in any ways altered; whereas, according 
to the explanations which Mr. Webb disputes, there shou/d 
be a difference, since none of the electricity can * share 
itself with the mass of the earth.” It is a pity, however, 
that Mr. Webb is only able to give the experiment as an 
assumed one. ‘The author concludes the chapter by show- 
ing that if electrical experiments are carried on within an 
insulated room, no electrical effect of any kind will be pro- 
duced outside. 

Starting from this point of view, in Chapter IL, the 
author discusses the general conditions under which 
accumulation can take place. He shows that for accumu- 
lation to take place a regular chain of dielectrics and con- 
ductors must extend from one pole of the battery, 
electrical machine, or “source” to the other pole, just 
as for conduction to take place a conductive circuit must 
exist. This he terms the “inductive circuit,” and he then 
discusses whether induction can, under all circumstances, 
take place in curved lines. In Chapter III. it is shown 
that the quantity generated from a given source depends 
on “ the resistance of the inductive circuit,” just as, in 


the conductive circuit, the current is dependent on the 
resistance of tke conductive circuit. The author then 
proceeds to investigate geometrically the relation between 
the resistance and the dimensions of prisms, cylinders, and 
shells of dielectric. The rest of this chapter is taken up 
with illustrations of the various inductive circuits that 
exist in the ordinary cases of charging Leyden jars in 
different ways, and the action that takes place is carefully 
analysed and ‘llustrated profusely. There is one part in 
this chapter which gives an explanation of the difference 
between the effect produced when the rubber of an electrical 
machine is insulated, and that produced when the rubber 
is connected to the earth. To understand this it is neces- 
sary first to consider the case when the rubber and prime 
conductors are both insulated but both connected to Leyden 
jars. Thenit is shown an inductive circuit would exist, 
the glass of the two jars being the resistances. “ The 
resistance of any part of the inductive circuit affects the 
accumulatior. on all the surfaces in the circuit, for we have 
already seen that these are always equal and opposite.” 

“Thus, suppose we have the interior coating of a Leyden 
jar Aattached to the prism conductor of an electric ma- 
chine, and the inte:ior of another jar B attached to the 
insulated rubdser, while the two outer coatings are in 
conductive connection, either by being both in connection 
with the ground, or, if both are insulated from the ground, 
by a chain between them; then an inductive circuit through 
the two jars will be formed.” 

“ With such an arrangement a certain accumulation can 
be effected in the two jars—the one becoming charged 
positively and the other negatively, while the inside of 
j Sol outer coatings will be in the opposite state to their 
interior coatings. If now the rubber be connected to the 
outside coatings by a conductor, the jar B will be discharged, 
and will be no longer in the circuit, which now contains 
only one jar. The resistance of the inductive circuit is 
therefore halved, and double the quantity can, with the 
same source, be accumulated in the jar A.” 

By a similar view of the case, when the Leyden jars are 
not attached, the reason why the accumulation on the 
prime conductor is less when the rubber is insulated than 
when it is not insulated, is explained. It is shown by 
careful steps and illustration, that the one case is only a 
modification of the other, and that the inductive resistance 
of the circuit is halved by connecting the rubber to the 
earth or surrounding objects, and the effect is no way due 
to the size of the earth, as set forth in former explanations. 
Thus the author writes :— 

“ We see, therefore, that to explain the difference in the 
effect produced by connecting the rubber to the surrounding 
objects or to earth, there is no occasion to have recourse 
to the ‘ comparatively infinite size of the earth,’ but that 
the above explanations will hold equally well for experi- 
ments performed in an insulated room.” 

In Chapter IV. the author treats problems of electrical 
accumulation still more methodically. 

After showing what shape the resistances of an inductive 
circuit can assume, he proceeds to investigate the effect which 
is produced in an inductive circuit, formed of two successive 
instances, by altering one of these resistances just as in a 
conductive circuit an alteration of one of the resistances of 
the circuit has a certain definite effect on the current. Ifa 
Leyden jar or a submarine cable insulated at its distant end 
is attached to one pole of a battery, and another Leyden jar 
or submarine cable to the other pole, there an inductive 
circuit would be formed. Whatever disproportion there 
may be between these two jars or cables, the quantity of 
electricity in each of them will be equal and opposite, but 
this quantity is dependent on the dimensions of both the 
jars or cables. 

If one of the jars or cables is increased a certain definite 
increase in the quantity in both will take place, but not in 
the mere simple ratio of the increase of the one jar or cable. 
This is expressed by formule, and numerical examples are 
given. 

If a jar or cable is attached to one pole of a battery and 
the other poled to earth, the addition of another cable or 








jar, attached to the same battery pole, does not affect the 
quantity in the first cable. 

If a battery has a jar or cable attached to one pole of 
| the battery, and two jars to the other, then an alteration 
| in the dimensions of any one of the jars affects the quan- 
| tity in each of them, but not all in the same degree. 
| Examples are given of the effect that would take place in 

each of the three cases by altering the three different jars 
| separately. 
| At the end of this chapter the case of charging several 
| jars connected up in succession is noticed, and the reason 
why the quantity in the jars are not all equal is explained 
and shown to be strictly in accordance with this method of 
| solving such problems. 

These several cases are, in fact—as Mr. Webb tells us in 
his notice—what “ may be termed an application of Ohm’s 
law to problems of accumulation.” He observes that he 
“has, to some extent, been anticipated by Mr. Gaugain, 
theeminent French electrician, in pointing out generally the 
application of Ohm’s law to problems of accumulation ;” 
“but,” Mr. Webb writes, “ while he (Mr. Gaugain) has 
| applied it only to the most simple form of circuit, viz., 
one composed of a single resistance, I have shown its 
application to the more complicated cases, where both poles 
of the source are connected to insulated conductors, or 
Leyden jars, ec.” 

in Chapter V. the distribution of electricity from one 
conductor to another is treated in a similar manner, and 
although such problems can only be solved numerically by 
such means when the inductive resistances are distinct and 
separate, the effects that take place in a variety of cases of 
ordinary experiments are explained according to this par- 
ticular way of viewing the action. ‘Thus all the effects that 
take place with two condensing plates placed in a room, 
and alternately touched to earth, are considered, and it is 
shown that the various effects can be explained by consi- 
dering that a redistribution of the electricity always takes 
place inversely to the resistance of the dielectric, separating 
the two opposite electrical states in different directions, and 
that when two surfaces, oppositely charged, are connected 
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together, the equal and opposite quantities neutralise each 
other. 

At the end of these investigations Mr. Wetb points out 
that this explanation has no recourse to the earth os “a 
common reservoir ;” and after giving explanatioas of several 
other interesting problems, he concludes by again ca.ling 
attention to the fact that these explanations dispense with 
the necessity of considering the earth asa common reser- 
voir. 

“ Numberless other problems of distribution and redis- 
tribution might of course be given, but sufficient examples 
have been given to illustrate the general principles accord- 
ing to the reading I have taken, and which entirely 
dispenses with the necessity of considering the earth as ¢ 
common reservoir, to which all free electricity must return, 
&e.” 

“ The explanations I have given of the action that takes 
place with a pair of condensing plates, &c., will be found 
equally correct, therefore, if applied to the same experi- 
ments when performed in an insulated room, whereas the 
explanations given in all hitherto published works would, 
in such case, entirely fail, since they all depend at some 
part of the action on a flow of some of the electricity to 
the ‘indefinitely large surface of the earth.’” 

It will doubtless take time to bring all Mr. Webb's views 
into general acceptation, even if some of them are not erro- 
neous; but we apprehend that those parts whicl. treat of 
the application of Ohm’s law to electro-statics, may be con- 
sidered as thoroughly sound. And it must speak strongly 
in their favour that another electrician, like Mr. Gaugain, 
should strike independently on the same method as that 
which Mr. Webb has worked into such system and detail. 

We see, by the preface, that the second part will con- 
tain geometrical iliustrations of Ohm’s law as applied to 
conduction and to “charge” in submarine cables. These 
will certainly be useful in simplifying the study of the 
laws of electricity. ; 

To those who are at all interested in the subject, or who 
wish to become conversant with something like definite 
problems in electricity, we can recommend this interesting 
little volume. 
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Grants of Provisional Protection for Six Months. 

2157. FERDINAND CHARLES WARLICH, Alma-terrace, New-cross, Kent, “ [m- 
provements in machinery for dressing and s ing stone.”—A communica- 
tion from Joseph Bouton, Brussels.— Petition recorded 30 h July, 1862. 

2318. HENNING BOETIUS, Rochampton-street, Bessborough-gardens, Pimlico, 
London, “ Improvements in fire-proof materials.”—Petition recorded sth 
August, 1862. 

2348. HARPER TWELVETREES, Bromley, Middlesex, 
preparation of washing powders. 
Petition recorded 22nd August, 

2402. Pultir WaLLac 











“Improvements in the 
soap powders, and cleansing crystals.”"— 
” 







1E, Jersey, Hudson, and STEPHEN WILLIAM 
Situ, Brooklyn, King’s, New York, “Improvements in vehicles to be 
propelled by the rider.”—Perition recorded 29th August, 1862. 

2444. JOUN Cook, Esq., Fitzroy-place, Kentish-town, London, * Improvements 
in carriages.” —Petition recorded 4th Septemb-r, 1s62. 

2. WILLIAM Watson and WILLIAM Hexky Watsoy, Harrogate, Y 

shire, ** An improved process or processes for the preparation of ¢ 

colouring matters from aniline.”— Petition recorded 17th September, 1s62. 

2567. WILLIAM TYTHERLEIGH, High-street, Marylebone, London, An improved 
heater for ironing or pressing.” —Petition recorded 19th September, 1862. 

2614. FREDERICK TOLHAUSEN, Faubourg Montmartre, P. . “An improved 
steam cultivator.”"—A communication from Marquis Emmanuel de Poncins, 
Feurs, Loire, France.— Petition recorded 25th September, 1862. 

2624. WILLIAM PETTET, Bulstrode-street, London, * An improved covering for 
protecting vessels and forts from shot, shell, and other warlike missiles.”— 
Partly a communication from William Stiles, Philadelphia, Pennsylvania, 
U.S. — Petition recorded 26th September, 1862. 

2638. Ropert Grirritus, Mornington-road, Regent's Park London, “ Improve- 
ments in the construction of iron ships, and in the method of fastening metal 
sheathing thereon to keep them from fouling.”—Petition recorded 29th Sep- 
tember, 1sii2. 

2651. Ropert HoyLE, Newchurch, Lancashire, “ Improvements in machinery 
= apparatus for printing surfaces of wovllen, mohair, cotton, and other 

fabrics.” 








ork- 


















James LEIGH HUGHES, Droitwich-road, Worcestershire,“ Improvements 
in producing ornamental patterns in gold and colour on porcelain, earthen- 
Ww , glass, and enamel.” 

2655. JAMES Wrieut, Copthall-court, Throgmorton-street, London, “ An 
improved rotative travelling crane.” A communication from Alphonse 
Couvreux and Louis Combe, Rue St. Martin, Paris.—Petiticn recorded 
30th September, 1862. 

2657. PETER GERHARD. VANDER ByL, Upper Hyde Park Gardens, London, “ A 
power conserver brake for utilising the power expended in stopping or retard- 
ing machinery, locomotive or other engines, and vehicles of any description 
when in motion.”—A communication from Charles Bell, ¢ ape Town, Cape of 
Good Hope, Afr 

2658. Rorex 
crescent, 














WILLIAM GREENWOOD and CHARLES JOHN MARSON, Gloster- 
Is ton, London, * A new and improved mode of using the 
exhaust stcam of steam engines by reconveying the same into the boiler.” 
2659 Bryan Donkin, Bermondsey, Surrey, “ Improvements in bearing fi 











shafts, axles, pivots, and sliding surfaces for the purpose of diminishing 
friction.” A communication from Louis Dominique Girard, Paris. 
2661. WILLIAM COLEORNE CAMBRILGE, Bristol, “Improved apparatus for 





Washing clothes, applicable also as a churn,”—Petitivns recorded lst Octuber, 
862. 
2662. JAMES GILCHRIST, Glasgow, Lanarkshire, N.B., “Improvements in 
boring engines such as are used for mining purposes.” 
2654. WiLLIAM CRANE WILKINS, Long-acre, London, “ Improvements in gas 
burners.” 
2665. EDMUND Svckow and EDWARD HABEL, Manchester, “ Improvements 
in machinery for preparing, spinning, and doubling fibrous materials.” 
2666. Jonny HENRY JouNsoN, Lincoln’s-iun-fields, London, * Improvements in 
ae permanent way of railways.”—A communication from John Lackland, 
aleuita. 


2679. WILLIAM HENRY MUNTz, Millbrook, Hampshire, “ Improvements in 
armour for the protection of ships of war, and other vessels and fortifications, 
from the effects of cannon shot and other projectiles.” 

2680. ANDREW BARCLAY, Caledonia Foundry, Kilmarnock, Ayrshire, N.B., 
“ Improvements in printing textile materials and fabrics, and in machinery 
therefor.” : 

2681. WILLIAM EpwWArpb Gengs, Wellington-street, Strand, London, “ Improved 
means or apparatus by the use of which pierced or perforated cocoons may 
be spun.”—A communication from Louis Ferdinand Palayer, Jean Hubert 
Keyen, Denis Adc Iphe Enout, and Joseph Elisée Richard, Paris. 

2682. SAMUEL AMPHL&T, Birmingham, * An improvement or improvements in 
ornamenting surfaces of wood.” 

2683. JONATHAN EDWIN BILLUPs, Halswell-terrace, Cardiff, Glamorganshire, 
“ Fixed points for railv e 

2685. FREDERICK PARKINSO} 
ladies’ shawls and cloaks.” 

2686. FRANCIS WATKINS, Smethwick, Staffordshire, “ Improvements in appara- 
tus for milking cow: 

2687. FREDERICK ERNEST BLATSPIEL, Warwick-court, London, “ Improvements 
in diving apparatus and apparatus to be used for working in deep water.”— 
A communication from Richara Alexander Kobitzsch, Bucharest, Wallachia. 

2690. FREDERICK JOHNSON, Great Charlotte-street, Landport, Portsmouth, 














Wood-street, City, London, “ Improvements in 












the same. 
2691. WILLIAM TAYLOR and SAMUEL BUCKLEY, Oldham, Lancashire, “ Im- 
provements in machinery for preparing cotton and other fibrous materials.” 
— Petitions » ecorded 4th Octobe, 162. 
2692. ROBERT PaGE, Great Yarmouth, Norfolk, “ Improvements in stables and 
stabling applicable in part to kennels, and to the floors of fish houses. 
2694. JOHN BRADBURY, Pendleton, and WiLLIaM Brappury, Oldham, Lanca- 
shire, ** Certain improvements in carding engines.” 
2695, DANIEL Lowe, Aston, near J 
eture of door bolts and latches.” 
AMUEL HOLLAND, Oldbury, Worcestershire, “ Improvements in machi- 
for the manufacture of bricks, drain, sanitary, and other pipes, tiles, 
quarries, and other articles of like manufacture, made from clay, marl, and 
other plastic substances.” 













clothing.”"—A communication from Mr. Paul Baudet, Boulevart St. Martin, 
Paris. 

2698. JAMFS NEWNAM, Crayford, Kent, “ Improvements in 
crystallising and for evaporating.” 

269 HOoMAS BEARDS, Stowe, Buckinghamshire, “ Improvements in machi- 
nery for cultivating land.” 

2700. STEPHEN FITCcHEW COX, Bristol, * Improvements in washing and tanning 
hides and skins.” 

2701. ALFRED VINCENT NEWTON, Chancery-lane, London, “* Improved appara- 
tus for drying grain.”—A communication from Albert Hubbell Wright, New 
York, U.S. 

2702. CHARLES CHINNOCK, Queen’s-road We 
provements in the construction of axle-boxes, 
1862. 

2703. JosuuA HEAP, Ashton-under-Lyne, Lancashire, ** Improvements in screw 
stocks and dies.” 

2704. JOSEPH SMITH 


apparatus for 











egent’s Park, London, “* Im- 
Petitions recorded 6th October, 


Egdon, near Worces “ 
for ca es and ¢ ultural implements,” 
2705. WILLIAM AsTON, Princip-street Works, Birmingham, “ Certain im- 
} provements in the manufacture of buttons for ladies’ and gentlemen's wear.” 
2706. JaMES OXLEY, Frome, Somersetshire, * Improvements in apparatus for 
expressing and separating beer from yeast or barm.” 

2707. FERDINAND RHALES, Albert-street, London, 
envelope.” 

2708. ALEXANDER Fores, Canal-terrace, Aberdeen, “ Improvements in con- 
necting together parts of vessels formed of tin plate, and in the means or 
apparatus employed therein.” 

2709. JOUN Davis WELCH and ALFRED PAIPPEN WELCH, Gutter-lane, London, 
* Improvements in machinery for blocking and pressing hats and bonnets.” 

2710. HENRY DUNCAN PRESTON CUNNINGHAM, Bury House, near Gosport, 
Hampshire, “ Improvements in working the guns and in performing other 
necessary work on board ships, and in apparatus employed therein.” 

2713. ALFRED VINCENT Newton, Chancery-lane, London, * Improvements in 





An improved screw linch-pin 














“An improved safety 


Bowes Stevens, New York, U.S.—Petivions recorded 7th October, 1862. 





Patents on which the Stamp Duty of £50 has been Paid 

2357. Joun Harcourt Brown, Abbey Mill House, Romsey, Hampshire. 
Dated 15th October, 1859. 

2380. JaMES HieGins and THOMAS SCHOFIELD Wuitworti, Salford, Lanca- 
shire.—Dated [Sth October, 1859. 

2396. JouN BrvcKSHAW, Longslow, HENRY BrucksHaAw, Hinstock, and 
WILLIAM ScoTT UNDERHILL, Newport, Shropshire.—Dated 19th October, 
1859, 

2364. SAMUEL NEWBERRY and HENKY Moore, Burnley, Lancashire. 
17th October, 1859. 

2385. AUGUSTE SCHEURER Rott, Thann, Franc 

2448. JouN WESLEY HACKWORTH, Priestgate 
Dated 26th October, 1859. 

2398. Ricuarp Hopson, Leeds, Yorkshire.—Dated 19th October, 1859. 

2414. PETER JONES, Manchester.— Dated 22nd October, 1859. 

2462. RichaRD ARCHIBALD BROOMAN, Flecet-street, London. 
tion.— Dated 27th October, 1859. 


Dated 





“.—Dated 18th October, 1859, 
Engine Works, Darlington. 








A communica- 





Patents on which the Stamp Duty of £100 has been paid. 
2354. THcMAS VALENTINE, DANIEL FOSTER, and GILES HAWORTH, Belfast, 
Antrim.—Dated 20th October, 
2311. EDWARD WILKINSON, Woodhouse, Yorkshire.—Dated 16th October, 1855, 
36. SANUEL STATHAM, Islington, London.— Dated 18th October, 1855, 
345. WILLIAM BasForD, Penclawd, Glamorganshire.—Complete specification, 
—Dated 19th October, 1855. 
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Notices to Proceed. 

1713. CHARLES Hook, Bridgewater, Somersetshire 
struction of steam engines.”—Peti/ion recorded Tth June, 1862. 

1714. JAMES LOVEGROVE, Dalston-lane, Hackney, London, * lmprovements in 
apparatus tor inspecting small sewers and drains, and for facilitating the 
removal of obstructions therein.” —Petilion recorded 9th June, 1862. 

1720. JouN KiNLOCK and THOMAS EDMESTON, Preston, Lancashire, * Improve- 
ments in looms for weaving.” 

1732. Jous BROUNCKER INGLE, King William-street, London, “* Improvements 
in reaping and mowing machines.”—A communication from William Henry 
Seymour and Dayton Morgan, Brockport, Monroe, New York, U.S.— Petitions 
recorded 10th June, 1862. 

1734, JAMES SHAND and SAMUEL Mason, Blackfriars-road, Surrey, “ Improve- 
ments in the construction of steam boilers.” 

1735. WILLIAM LENNAN, Dawson-street, Dublin, ‘‘ An improved safety stirrup.” 

1736. JouN Davis WAKE, Cornhill, London, * Improvements in the construc- 
tion of ships and vessels.” 

1737. HENRY BLAND, Stuart-street, Luton, 
sewing machines.” 

1740. DAVip CRICHTON, WILLIAM DONBAVAND, and DUNCAN CricHToON, Man- 
chester, “ Improvements in looms for weaving.”— Petitions recorded 11th 
June, 1862. 

1746. Joun INGHAM and WILLIAM PicarD Woop, Valley Dye Works, Bradford, 
Yorkshire, * Improvements in preparing colouring matters for dyeing and 
printing.” 

1752. ANTOINE SALVIATI, Great Portland-street, London, “ An improved mode 


. * Improvements in the con- 
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sedfordshire, “ Improvements in 





2667 GtoixGE JORDAN FIRMIN, Millwall, Poplar, London, “ Improvements in the | 


treatment of certain salts of potash and lime.”"—Peélitions recorded 
Ociob +, is 62. 

6 4 : . . ‘ 

2668. FRAN( 18 Exsor, West Bromwich, Staffordshire, and WILLIAM PAYNR, 
Birmingham, * A new or improved apparatus for regulating the pressure of 
steam in steam boilers, and for indicating when the water 
1S too high or too low,” 

ete 

2669. JOHN Hakkor, Manchester, and JAMES WADSWORTH, Salford, Lancashire, 

Improvements in deodorising refuse, « 
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wanic, fecal, and urinous matters, 






and in a method of utilising coal and other ashes, and in machinery or 
oabParatus counected therewith for producing a portable manure therefrom.” 
2670. Tomas Joun RoroTHaM, Burslem, and EDWARD OSWALD, Stoke-upon- 


Trent, Staffordshire, * Improvements in apparatus for purifying * glaze,’ * slip,’ 

or other potters’ materials.” 

a RicHARD BROADBENT, Leeds, Yorkshire, “ Improvements in gas regula- 

ors, 

2673. WILLIAM ¢ LARK, Chancery-lane, London, “ An improved candlestick.”— 
A communication from Louis Gabriel Eugéne Isabey and Anthony Montalba, 
Boulevart St. Martin, Paris. ‘ i 

2674. WiLLIAM EDWARD GEDGE, Wellington-street, Strand, 
improved suction and lift pump, ar 

agg mmunication from Valentin Delvart, Denain, France. 

2675. ALEXANDER DALRY MPLE, Eyre-street, Sheftield, Yorkshire, “ Improve- 
ments in the processes of depositing metals by galvanic action either with or 
Without the aid of galvanic batteries, and in the ornamentation of metal 
Surfaces thereby.” 

2676. Wituia EDWARD GEDGE, Wellington-street, Strand, London, “ An 
pt marquetry or Veneer saw, and machine Ty or apparatus connected 
Met ~ 1. = A communication from Francois Marie Gustave Raymond 
Saron de Roverie de Cabriéres, Passage des Petites Ecuries, P 
— THOMAS GREENWOOD, Leeds, Yorkshire, “ Improved 
cutting staves.”— Petitions recorded 8rd Octoler, 1862. 

#8. JoStPi Ler and WILLIAM Lee, Humberstone-road, Leicester, 
ments in traction 
purposes.” 


London, “ An 
wl apparatus connected therewith.”—A 








aris. 
machinery for 


1 “ Improve- 
engines and boilers for traction, locomotive, and other 


in steam boilers | 


of producing indestructible inscriptions and ornamental surfaces in gold and 
other precious metats."—A communication from Laurent Radi, Venice.— 
Petitions recorded V2th June, 1s62. 

1759. Jon Hexry GLEW, Howland-street, Fitzroy-square, London, “ Improve- 
ments in sewing machines.” — Petition recorded 13th June, 1862. 

1773. WiLLIAM Boucn, Shildon, Durham, * Improvements in cranes,” 





1774. Ricuarp ARCHIBALD BROOMAN, Fleet-street, London,” Improvements in 
coking ovens, in collecting and utilising the products resulting from the 
distillation or carbonisation of coal and other matters preducing coke, and in 
apparatus employed therein.” — A communication from ¢ harles Claude 





Philibert Nicolas Vernolet, Rue de Trévise, Paris. 














1776. r Hicks, Kensington Park-terrace, London, “ Improvements in the 
manufacture or preparation of pajuts, pigments, and colours.”- Petitions 
recorded 1Ath June, ior. 

1787. Joux Hoenxt, Birmingham, “ An improvement or improvements in 


bronzing or colouring articles of copper or alloys of copper. *— Petition 
r corda Vth June, 7" 

1799. JoSEPi: WARREN, Maldon, Essex, * Improvements in ploughs.” —Petition 
recordet ith June, 1562. 

1805. ANDREW Howat, Farnworth, near Bol‘on-le-Moors, Lancashire, 
“ Improvements in the construction of water gauges and blow off taps for 
steam boilers and other purposes.” 

811. EDWAKkD JouN Davis, West Smithfield, London, “ Improvements in 
treating and preparing food for horses and other animals.”—eliions recorded 
19th Jen, 1802. 

1814. WILLIAM JEFFRIES, West Bromwich, Staffordshire, “A new or improved 
rail for railways, and a new or improved chair or sleeper tor the said rail. 7 
1820. DANIEL ADAMSUN, Newton Moor Ironworks, Newton Moor, ¢ heshire, 
and Lavi Lrien, St. Petersburg, Russia, * Improvements in the construc- 
tion of steam boilers, and in apparatus connected therewith, part of which is 

applicable to ship building.”—Petitions recorded 201k June, 1db2. 

1832, HENKY DAVENPORT and JouN DaveNPoxT, Bradford, Yorkshire, “ Im- 
provements in means or apparatus for the manufacture of loom healds or 
harness.” ‘ 

1840. JoHN LaWsON, Morris-place, Glasgow, “ Improvements in the manufac- 
ture of carpets and other piled fabrics.” 


Is6z. 


2697. WILLIAM CLARK, Chancery-lane, London, “ Improvements in articles of 


the construction of condensers or coolers.”—A communication from Francis 





| cleaning. 


| 
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1841. EZEKIEL EpMoNDs, Berryfield, Wiltshire, “ Improvements in the manu- 
facture of felted articles and fabrics, and in.apparatus employed therein,” — 
Partly a communication from James Wyght, Lawrence, Massachusetts, U.S. 
~ Petitions recorded 2\st June, 1862. 

1842. Tuomas WisoN, Birmingham, “ A new or improved dress fastenirg, 
which said fastening is also applicable to the fastening of bands and belts in 
general, and to other like purposes.” 

1846, ALEXANDER WEBSTrR, Arbroath, Forfarshire, N.B., “ Improvements in 
machinery or apparatus for boring slate.” 

1347. WiLLiaAM Barr, Coventry, Warwickshire,“ An Improved manufacture 
of raised or brocaded fabrics woven in cotton or flax, either alone or in com- 
bination with wool.”— Petitions recorded 23rd June, 1862. 

1862. WiLL1aM CLARK, Chancery-lane, London, * Improvements in ploughs.”— 
A communication from Célestin Peltier, jun., Boulevart St. Martin, Paris. 
1867. EDWARD Heinson Hvca, Brunswick, and FRANCIS JOSEPH WINDHAUSEN, 
Duderstadt, Hanover, “ Improvements in caloric engines, named ‘ Fire-air 

engines. 

1868, Joun WaitnaM, Perseverance Tronworks, Leeds, Yorkshire, “ Improve- 
ments in the apparatus used in working oil and other hydraulic presses.”— 
Peitions recorded 2th June, 1862. 





















| 1875. TuoMAS RainP. RTH TEBBUTT, Manchester, “Certain improvements in 


Hampshire, * Improvements in domestic fire escapes, and in receptacles for | 


ningham, * Improvements in the manu- | 


the manufacture of soap, soda, and other material employed for the purpose 
of washing and cleansing.”— Petition secorded 2th June, 1862. 

1919. GrorGe HENRY BIRKBECK, Southampton-buildings, Chancery-lane, 
London, * Improvements in processes for the utilisation of certain refuse pro- 
ducts resulting from the manufacture of iron. such processes being applicable 
to the treatment of other metallic or mineral substances.”—A communication 
from Emmanuel Minary and Raymond Soudry, Paris.—Petition recorded 
Isf Jule, 1862. 

1938. GEORGE HLENRY BIRKBECK, Southampton-buildings,Chancery-lane, London, 
* Improvements in the construction of mechanical horses.”— A communication 
from De Hamel, Stuttgard, Wurtemberg.—etition recordes 3rd July, 1862. 

2020, SAMUEL PARTHAINGE, Darlaston, Staffordshir Improvements in rail- 
way signals.” — Petition rded 1ltth July 1862. 

Grover Wurre, Torquay, Feancis BUCKLAND, Newton Abbott, and 
CHARLES Rees, Newton Bushell, Devonshire,“ Improvements in the manu- 
facture of water closets.”"— Petition recorded 14th Aug st, 1862. 

2401. WittiaM Owen, Rotherham, Yorkshire,“ Improvements in the manufac- 
ture of railway wheels and tyres, and in securing tyres to wheels.” — Petition 
recorded 29th Auqust, 1862. 

2444, Joun Cook, Fitzroy-place, Kentish Town, London, “ Improvements in 
carriages.” — Petition recorded Ath September, 186”. 

2513. James Tuom, Canterbury-place, Lambeth, Surrey, “ Improvements in 
mounting or fitting artificial teeth.” 








rec 


2286. 








2516. Joseru RowriL, Aberdeen, N.B., “ Improvements in pillars and 
apparatus for straining wire.” —Petitioms recorded Lith September, 1862, 

2582. Lewis Dixey, Kinge’s-road, Brighton, and Grorerk Smita, Angmering, 
Sussex, “ New or improved method of tinting, by lithographic printing, pho- 
tographic portraits and back growls, and embossing the same.”— Petition 
yecorue ¢ 20th Se meber, Ut 

2633. Hik AM Hercutxsox, Rue Notre Dame des Victoires, Paris, “ Improve- 


ments in machinery for covering wire with india-rubber and gutta-percha, 








: ums and compounds thereot, and for manufacturing tubes and 
other a of such gums and compounds.””—A communication from 
Thomas Sault, Seymour, Connecticut, U.S,—Petition recorded 27th September, 
Ise. 


And notice is hereby further given, that all persons having an interest in 
opposing any of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued, 








Specifications pablished dering the Week eading 
18th October, 1862. 









10d. ; 623, 4d. ; 
1, 4d. ; G80, 4d. 3 6 
, Sd. 3 G88, 44. ; 
5, Sd; 646, 
», 6d j 


, 5, Is. 4d. ; 626, Od. ; 627, 4d. 
td, ; G32, 4d. ; 683, 4d.; 634, 4d. ; 635, Bd." 
, 4d. 3 G40, 4d. | Gal, Sd. ; 642, Gd. ; 643 4d, 
617, Is. 2d. ; O48, ed. ; 640, 4d. ; 650, 10d. 

4d. ; 656, 6d.; 057, 6d, 









4d ; O54, 4d. ; 








10d. ; G5¥, 10d. ; 4d.; Gil, 4d. ; 662, lod. ; 663, 4d.; 664, Gd. 

4d, 10d,; 668, 10d. ; 669, 4d, ; 670, 10d.; 671, 4d. 

id. ; ; 674, l0d.; G75, 4d,; 676, 4d.; 67, 4d.; 678, 4d. 

4d. ; 680, 4d. ; GSI, 4d. 5 G82, 4d. 5 ls, 2d. ; 684, 10d. ; 685, 8d 

4d. ; Gs7, Sd 5 G88, 4d. ; USO, Is. 4d. 5 690, Sd. 3 GOL, Bd. ; O92, Is, Bd. 5 
603, 4d. ; OM4, 4d. ; GOS, 4d, ; GG, 4d. ; 697, Sd. 5 GYR, 4d. 5 GIO, dd. ; 700, 4d. ; 
TOL, 10d, ; 7U2, 4d.; 703, 10d,; 70d, 4d. 3 705, ad. ; 706, 4d. 5 707, Is. Sd. ; 
708, Gd. ; 709, 1s. ; 710, 4d. ; 


*,* Specifications will be forwarded by post on receipt of the amount 
ice and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
post-otiice, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
Uftice. 












ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
‘Tue ENGINEER, at the office of her Majesty's Commissioners of Patents, 





Ciass 1.—PRIME MOVERS. 


Including Fized Steam and other Engines, Horse, Wind, and Water 
Miils, Gearing, Boilers, Fittings, §c. 
902. J. H. Jounson, Lincoln’s-inn-fields, London, “ Rotatory engines."—A com- 
munication. Dated 3lst March, 1862. 

This invention consists in the employment of a pair of disc wheels, having a 
number of steam ports cast therein, each disc being fixed on a separate shaft of 
its own. In place of the two shafts being in the same axial line with each other 
they are placed at an a1 so that one edge of the dises will be nearer together 
than the opposite edge. The steam ports or passages pass through the dises, 
and the corresponding ones in the inner faces of the dises are connected by ex- 
pansible bags or tubes of vuleanised india-rubber, or other suitable material. 
A valve is so arranged as to admit the steam into each port successively as the 
dises revolve, the steam entering that port and bag or tube which is situate at 
the point where the edges of the dises are nearest together. As the steam ex- 
pands this tube, it tends to rotate the discs, and bring the next succeeding port 
under the valve, which then receives steam in its turn, and 80 on, the exhaust 
taking place through the opposite disc, and at a point where the expansion 
of the tube is no longer of service. Motion is transmitted from these discs by 
having spur teeth cast thereon, gearing into corresponding pinions on a second 
motion shaft. ‘The bearings which support the shafts of the two disc wheels are 
made adjustable on their tables, so as to regulate exactly the angles of the two 
shafts 
920. J. Parr and W. Ricuarpson, Oldham, “ Apparatus used for applying 

motive power derived from bullocks, horses, or other auimals,”’- Dated 1st 
Apru, 1862. 

This invention consists in taking the power from two or more parts of the wheel 
towhich the animals are connected, Thus the mnitees employ a toothed wheel 
with internal or external teeth carried by a vertical axis, and in connection 
therewith two pinions connected by gearing to a shaft by which the 
power is conveyed, The aforesaid wheel is provided with shafts or levers to 
which the animals are yoked, and beneath it are placed whe els or pulleys upon 
Which it may be supported, To the rim of the wheel are connected beams 
which extend to the central shaft, and these beams are shut after the manner 
of roofing for buildings. 

930. Bs. Bracksurn, York-buildings, Adelphi, London, “ Apparatus for 
lubricating locomotive and other axles.”—Lated 2nd April, 186°. 

Thesc improve ments have reference toa previous patent granted to the 
present patentee, dated 13th June, IsG1 (No. 1524), and are as follows :—Instead of 
placing the packing or stuffing used for spreading the oi] on the journal below 
the journal, it is fixed above the centre of the journal, and in contact with it, 
and in such a position that the packing and the brass bearing shall wear 
away simultaneously together, and thus the packing remains always in contact 
with the upper part of the journal as long as the aring lasts. 

947. J. Ler, Lincoln, “ T'-action engines and boilers.”"—Dated 3rd April, 1862. 

These improvements in traction engines consist in giving motion to the main 
or driving pair of wheels by a pinion on the crank shaft of the engine 
gearing into an intermediate wheel, on the axis of which is anoiher smaller 
wheel which gears into a toothed wheel on the axis of the main or driving 
wheels. The intermediate wheels turn on a stud which projects from the 
bracket which carries the crank shaft; this stud, the crank shaft, and the axis 
of the main wheels are so placed that their centres are all in one vertical line. 
The improvements in boilers for traction, locomotive, and other purposes con- 
sist in constructing them so that the horizontal tubes whic h pass trom the fire- 
box conduct the products of combustion into a smoke box or chamber, from 
the top of which they pass away through vertical tubes which rise up through 
the dome or steam chamber of the boiler, and on the exterior of the dome the 
tubes open into a chimney which can be turned down when the tubes require 
The smoke box or chamber above mentioned is formed by the plate 
which receives the ends of the horizontal tubes from the fire-box being bent at 
right angles, the portion bent down at right angles receiving the vertical tubes 
which rise up through the dome.—Aot proceeded with. 

952. J. C. Kay and W. Hantiey, Bury, Lancasier, “ Steam engines.” —Dated 
th April, 1862. 

ms invention consists in certain improved arrangements of the air pump, 

condenser, and hot well of horizontul and other condensing steam engines, and 











Not proceeded with. 
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of the suction and delivery valves in connection therewith. The objects of the 
improvements are, by increasing the effective condensing surface and providing 
for the free discharge of air and water, to secure a good vacuum, to simplify 
the mechanical arrangements for working the air pump, to economise space, to 
obtain greater stability, and to afford facility in obtaining access to the valves 
and various parts. ‘The invention cannot be described without reference to the 
drawings. 

956. T. Sutver, Philadelphia, U.S., ‘‘ Governors for regulating the speed of 

steam and other engines.”—Dated 4th April, 1862. 

Governors constructed according to this invention consist of two parts, one 
part being rotated by the engine or machine to be regulated, and the other part 
may either be rotated by an independent engine, or any other convenient means 
of obtaining or producing uniform motion ; or, when not rotated, may be con- 
nected to any convenient arrangement for obtaining uniform power of resis- 
tance. Wheel gearing is employed intermediately for converting the difference 
between the motions of the two parts composing the ap; tus into a D 
by which the throttle valve or other means of regulating the admission of 
power to the engine is effected. A fly wheel is employed, and it may either be 
keyed fast upon the shaft when the shaft is free to revolve in the driving pulley 
and other portion of the apparatus, or, when the driving pulley is keyed fast to 
the shaft, the fly wheel mounted thereon is, together with its portion of the ap- 
paratus, free to revolve and may revolve in one direction or the other within 
the limit assigned to it. Where a means of rotating both portions of the appa- 
ratus—the one part at a uniform speed,the other by the revolution of the 
engine to be regulated—is not available or adopted, but advantageis taken of 
any non-rotating means of insuring uniform resistance to the one part of the 
apparatus, while the other is, as befure stated, caused to revolve by the engine 
to be regulated. Then the non-revolving part or portion of the apparatus is 
either connected to a@ spring, steam pressure dise, or other elastic medium of 
resistance, or a counter weight may be employed, and the fly wheel may be 
furnished with vanes capable of regulation or of sclf-adjustment. Instead of a 
fiy wheel with vanes, centrif 1 weights may be employed for produ 
necessary resistance. The vibrating crosshead, upon a portion of wh 
wheel gearing is mounted, serves to work the throttle valve, this cross 
taking the place of the ordinary sliding sleeve usually employed. 

963. S. FIELDING, S. FIELDING, jun., R. Frerpine, and T. Firetpina, Small- 
bridge, near Rochdale, * Valves.”"— Dated 4th April, 1862. 

This invention consists in a new arrangement of valve which is actuated by 
a rotary movement derived from the main shatt by means of toothed gearing, 
or by any other mechanical contrivance. 

979. B. Tuompson, Walker, near Nearecastle-upon- Time, ** Steam engines.’ 
Dated 5th April, 1k62, 

This invention consists in a method of constructing steam engines for the 
combined use of high pressure power and vacuum power, with slides or valves 
80 arranged or disposed as to effect the division of the steam with which the 
engine is served into separate portions, after such steam shall have given out 
its pressure power, as distinguished from its vacuum power, and so that a 
portion shall be suffered to escape and a portion may become condensed, 






















Crass 2.—TRANSPORT. 


Including Railways and Dlant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Iar- 
ness, WC. 

894. W. B. Lorp, Plynouth, and F. U. Gitnart, Bricton, “ An inproved 

hame slip.”—Dat d 3iat March, 1862. 

This hame slip or apparatus interposes between the h 
if desired, be connected with any other part of the harness) and hooks onto the 
hame (which is furnished with an open slot or ring), and is composed of a 
piece of metal having two deep open slots cut in the bread or circular portion 
thereof; these slots or cuts divide the circular part of the metal into three parts, 
which may be termed cheeks. A pinhole is made in the inner and centre pic 
or checks, and in the outer a key hole shaped slot. A spindle passes through 
these holes, and works longitudinally therein freely. A groove is cut along the 
bottom of the spindle, into which a serew takes, the screw being passed through 
the Jower part of the centre check, thus preventing the spindle turning entirely 
round when it is withdrawn to allow the trace to drop trom between the inner 
and centre cheeks of the slip, Hinged with or into one end of the spindle is a 
T or oth haped piece serving to pull out the spindle as far as the stop, or 
push it back in its place, and in conjunetion with the slot ire itin position. 
921. A.V. Newton, Chanecry-lane, London, * Bits for training ov subduing 

vicious hovses,”—A communication. —Dated 2nd April, i862. 

According to this invention the bit is formed of two bars, connected centrally 
by a pivot, so that they may expand and open or distend the mouth of the 
animal, either by 
driver. 

931. 8S. Honrer, Newcostle-upon-Tyne,  Auchors."—Dated Ind April, 1862. 
This invention cannot be described without reference to the drawings. 
935, W. Leovann, Hurstpierpoint, Susser, ** Railway brake 

Dated 2nd April, 1862. 

This invention relates to the application of self-acting brakes, that is, brakes 
in which the momentum of the carri is utilised to produce the power applied, 
and consists in the arrangement of parts whereby the power is transmitted 
from the shaft receiving the impulse from the running wheel axle of the carriage 
to the brakes. To receive the power the patentee employs an endless screw, 
into which a screw wheel and shaft is lowered when the brake is applied ; this 
shaft is disposed longitudinally at midbreadth of the carriage ; at the opposite end 
from the screw wheel is fixed a bevel wheel, gearing with another bevel wheei 
or segment of teeth on a vertical axis; this vertical axis carries a spur pinion 
disposed between two horizontal racks, one on either side, and both gearing 
with it at same time. The racks are mounted on rods on which they ¢ ‘i 


> and trace (it might, 























apparatus” 









¢ free 
to side, but the ends of the racks, when moved in either direction, abut against 
surfaces terminating the ends of rods which communicate the thrust to the 
brake bars. The brake bars he disposes across the breasts or treads of the 
wheels, and supports them in suitable guides. The thrust rods he supports in 
guide holes in the middle of the transverse brake bars, and applies the thrust 
through the medium of springs about same length as the transverse bars, on 
which collars on the thrust rods take effect. The rods on which the racks 
slide may be fixed in one of the thrust rods, and slide in suitable sockets in the 
other to support and keep them in a direct line with each other ; or they may 
be short, and fixtures to each thrust rod, and be received and slide in sockets 
or holes in the racks, the object being to permit of the rack pinion operating on 
either, and yet to produce the same effect in applying the brakes, which com- 
bination of rack pinion and thrusting bars constitutes the feature of this part 
of the invention. Self-acting brakes are usually applied by means of a longi- 
tudinal shaft coupled continuously throughout the train, In applying these 
brakes it is of advantage to use them in ordinary for stopping the train, and to 
apply them partially, that is, with less than the whole force, and keep them 
on with slight pressure. For this purpc after the continuous shaft has 
operated to throw the screw wheel into gear with the screw on the axle, which 
he does by means of an eccentric on the contmuous shaft, he turns it further 
round, and so withdraws it, but which at the same time causes an oval cam on 
the same shaft to take effect on two levers between which it is placed ; these 
levers are mounted on fulera, and are attached at their lower ends to a steel or 
other brake strap, which encircles the periphery of a drum or surface fixed on 
the screw wheel shaft,so that, when the levers are acted on, they grip the shatt, 
and so prevent it running back by the recoil of the brake springs, and thus keep 
the brakes on after having disconnected them from the motive power. The 
eccentrics or cams he employs for applying or removing the screw wheel to and 
from the screw he strikes or forms in part of a circle described from the shaft, 
so that they may all be applied at once, at the same time allowing for a little 
twist on the continuous shaft, or slackness in its couplings, 
943. R. M. Toocoop and J. Laynournne, Newport, Monmouth, “ Railway 
crossings.” — Dated 3rd April, 1862. 2 

This invention consists in forming welded cast steel crossings by welding 
Ressemer or ordinary cast steel rails from the point of the Y or heart piece to 
the intersection of the two rails. 

951. J. F. WoopaLn, Orchard-street, Portman-square, 
carriages for commen roads "—Dated 4th April, 1862. 

The patentee claims the application of the system of ventilation to carriages 
or vehicles for common roads wherein fresh air is admitted through openings 
formed in the front or sides, or both, of the carriage, whilst the internal air is 
caused to escape either directly through an opening formed in the roof, or 
through an opening into a conducting tube, whence it passes out through an 
opening at the back of the carriage, the said openings for the ingress and egress 
of the air being either uncovered or more or less hidden by suitable gratings or 
ornaments, and either provided or not with suitable valves for regulating at plea- 
sure the extent of ventilation as described. 

965. J. Scrares, Lioyds, London, ** Steering ships."— Dated 4th April, 1862. 

This invention is intended chiefly to apply to the steering of ships of great 
length, and consists in fitting one or more rudders on the sides of the vessel, in 
addition to the ordinary rudders, The additional rudder or rudders, when not 
at work, enter a recess or recesses formed in the ship's side to receive them, in 
order that there shall be no projecting surface to interfere with the ship’s way 
My the additional rudder or rudders is or are not in action.— Not proceeded 
with, 

974. Z CoLtine, Seaham, Durham, ‘* Reefing ships’ sa 
862. 

This invention applies to all square sails that are distended by yards, and 
consists in so fitting and employing the parts employed in the reefing that 
xreater facilities will be afforded, and the action of the reefing tackle better 
insured than heretofore. In reefing sails the patentee employs a roller on 
which he winds the sail as hitherto, which roller he disposes in front of the 
yard, so that the full effect of the area between the yards may be rendered 
available, He mounts and supports the roller by bearings from the yard; two 
of such bearings carry the pivots on which the roller revolves, while others 
carry blocks or sheaves through which the reefing chains or ropes are led on to 
the rollers, These reefing ropes or chains have the effect of rotating the 
roller, and also in assisting to hold the roller and yard in position to slide freely 
up and down the mast while reefing or unreefing the sail, by reason of the 
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an automatic arrangement, or at the will of the rider or | 


conduct by and effect of their leading blocks and bearing standards before men- 
tioned. 


Crass 3.—FABRICS. 


Including Machinery and Mechanical e f 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, gc. 

879. T. CoLE, Coventry, “ Manufacture of figured ribbons and other textile 
fabrics.” — Dated 29th March, 1862. 

This invention consists in substituting for the jacquard machine employed in 
the manufacture of ribbons, a machine formed of a horizontal barrel or cylinder 
with wire studs attached. 
come in contact with hooked rods, and press the same to the griff, and the griff 
raises the rods to form the figure on the ribbon. Sometimes the inventor uses 
slats studded with iron studs attached or not to the cylinder, and instead of a 
cylinder a piece of wood of square or octagon shape may be used.— Not proceeded 
with, 

884. J. Pratt and W. Ricnarpson, Oldham, “ Carding engines.” —Dated 29th 
March, 1862. 

The patentees claim the use of a second crankor cranks, and balancing appa- 
ratus, as described. 

906. P.R. Covcnovp, Paris, “ Loom for manufacturing chenille, dc.” —Dated 
lst April, 1862. 

Instead of making one chenille at a time, the patentee makes, on this loom, 
two, three, four, or more, and that without forming several guts or wires, one 
gut only being used for several chenilles, if desired. The improved loom is 
composed, essentially, as follows:—The patentee employs se 
cylindrical plates pierced with holes, and destined to receive an indefinite 
number of spindles of a large toothed wheel placed beneath, the two plates or 
boards receiving motion from the motor and transmitting it throughout the 
mechanism of bobbins or spools which furnish the foundation wires or gut of 
the chenille. These threads or wires, to the number of two or more for each 
chenille, are intended to hold the cut threads of which the chenille is made. 
There are two or more endless cords turning round pulleys from the interior to 
the exterior of the machine or loom, and there is a fixed knife, or one having a 
come-and-go motion, cutting the gut which is formed by the silks leaving the 
spindles. There 
not only to take 
where the gut is formed, but the friction roller nearest the knife serves to 
approach and firmly hold the gut by the pressure of a screw spring or other 
mechanism, so that the knife may operate suitably. There are also two baskets 
or boxes into which the chenille falls, on having the pulleys placed in the upper 
part of the loom, and by the movement of which, and the play of toothed gear- 
ing for this object, the chenille is twisted, as desired. The invention also com- 
prises a crank, band chain, toothed gearing, or similar means of setting the loom 

















| at work, and a pedal for stopping or setting the loom in motion, whether steam, 


horse, water, or other power be used. In the hasket above mentioned is a com- 

partment, by which means the chenille, which rises, does not encounter that 

which descends. 

914. J. H. Jounson, Lincoln's-inn-flelds, London,‘ Apporatus for spanning 
cotton, dc.”— A communication.— Dated ist April, 1862. 

This invention relates more particularly to what are known as mule spinning 
machines, alld consists, First, of an improved mode of driving the spindles ; for 
which purpose a double grooved wharve or pulley is fixed or formed upon the 
lower portion of each spindle, and one strand of an endless band is made to pass 
alternately upon opposite sides of the upper series of grooves, while the opposite 
strand of the same band is similarly passed round the opposite sides of the lower 
set of grooves of the series, both sides or strands of the endless band being thus 
made to operate equally upon the opposite side of each spindle, The band before 
entering and after leaving the serics of wharves or pulleys is guided by station- 
ary guide pulleys from and on to a larger grooved driving pulley situate at each 
end ofthe machine, motion being transmitted to the band at each end simul- 
taneously. The Second part of this invention consists of a peculiar construction 
of spindle which the inventor proposes to make much shorter than the ordinary 
spindles, and of a hollow or tubular section, in lieu of solid, excepting at the top 
and base, This spindle is supported upon a lower rail, and is steadied by being 
passed through two guide rails, situate above the supporting rail parallel 
thereto, The Third part of this invention consists of a peculiar form of the tip of the 
spindle, which it is proposed to make either conical or slightly rounded and to form 
a helical slot or groove therein intowhichthe yarn enters, and passes thenceinto a 
sinall central aperture’made vertically in the tip ofthe spindle, from which central 
point the yarn receives its twist, in place of passing or slipping over the end ofthe 
spindle at h revolutionas heretotore. The Fourth part of this invention consists 
in lubricating the spindles by the application to the parts requiring lubrication of 
a piece of felt or other absorbent material saturated in oil or other good lubri- 
cant, such piece of saturated material being enclosed in a suitable box or 
receptacle provided with a hinged cover, which, when g¢losed, will press the 
material gently against the part to be lubricated. 

916. H. W. Wiirengap aad G, Bray, Leeds, “ Machinery for carding 
wool, §&."—Dated lst April, 186%. 

These improvements consist, First, in introducing between the cylinder or 
swift, and the doffer of a condenser for carding, a revolving circular saw or 
roller armed with teeth, so that the teeth shall work within the spaces between 
the rings of “ card clothing” on the doffer, and shall thereby effectually com- 
plete the separation of the strips of wool or other fibre, and sha!l detach from 
the doffer all wool which may be between those spaces. The wool so detached 
will be delivered by the saw or roller on to the cylinder or swift cither directly 
or by means of a stripper to be introduced for that purpose, and by this means 
will be mixed with the wool on the cylinder or swift, and returned with it on 
to the doffer, thus securing that all the wool shall be properly operated by the 
“card clothin Secondly, in taking the wool from the doffer of a one doffer 
condenser, the inventors propose to use a crank and doffing knife of the same 
construction, and to work in the same manner as the crank and doting knife of 
any ordinary scribbler or carding machine, and to use only one suca crank and 
doffing knife. They also propose to construct the grooved roller which receives 
the wool from the doffing knife with sharp angled grooves, instead of rounded 
grooves, as heretotore.— Not proceeded with. 

9I8. J. PLrarr and W. Ricnarpsox, Oldham, “ Mules for spianing end 
doubling.” — Dated 1st April, 1862. 

This invention relates to communicating the ordinary intermittent motion to 
the “ change ” or * cam shaft,” for which purpose the inventors use an arrange- 
ment similar to that Known in cotton machinery as the differential motion.— 
Not proceeded with. 

929. G. and J. Cottier, Halifar, “ Looms for weaving carpets, dc."'—Dated 
2nd Apri’, \e62. 

This invention consists in a new arrangement and combination of mechanism 
for inserting and withdrawing the pile wires in weaving carpets and other pile 
fabrics, whereby greater simplicity and accuracy of the working parts are 
obtained, so that the loom is enabled to run at a quicker speed. The wires are 
withdrawn from the fabric by means of a hook mounted on or fixed to a 
carriage capable of sliding to and tro on a guide rail, and they are inserted 
into the shed by an instrument which may be called a spring clip, and which is 
also guided in its to and fro movement by an inclined rail or slot, which the 
patentees prefer to be fixed at one end, and capable of slight movement at 
that end nearest the fabric. The withdrawing and inserting instruments are 
connected together in such manner that they move simultancously to and from 






































the fabric, and the wires are transferred from the hook to the spring clip by | 


means of the inclined guide rail or slot before named, which forces the spring 
clip on to the wire head, while the latter is still held by the hook, and just 
before the wire has been completely withdrawn, the hook being freed from the 
wire head immediately the return motion is given for inserting the wire. When 
the wire is inserted into the shed, the lay beats it up to the fell of the cloth, 
where a catch holds it in position to be woven in. The point end of the wire 
when withdrawn from the fabric, is carried opposite the open shed by a lever 
having a recess in its upper end capable of receiving and sustaining the wire, 


; the lever being operated by a suitably shaped cam, go as also to support and 


| 


guide the wire during insertion. 


933. J. T. Lorr, Brooklyn, New York, “* Machinery for printing in colours.” 
—Déted 2nd April, 1862. 

The main improvement in this machinery consists in a novel mode of apply- 
ing the colours to the set or series of printing surfaces which together consti- 
tute the design to be printed. In carrying out the invention the patentee pro- 
poses to employ both raised and sunk printing surfaces, but in general he prefers 
to operate with raised surfaces, the invention being most applicable to block or 
type printing. The paper to be printed he provides, by preference, in the form of 
a roll, which he mounts on the tympan of the press. For printing in three, 
four, or more colours, he provides, say, three plates or forms, which together 
constitute the design to be printed. These he arranges side by side on the 
sliding bed of the press, and at such distances apart as will insure their giving a 
proper register. On a level with this bed, and close beside it when the bed is at 
its backward reach, he places an inking or colour table, the surface of which is 
composed of detached parallel slabs. A traversing inking roller receives the 
colours delivered simultaneously from a series of fountains set at the end of the 
table, and, thus charged, it is passed over the table, receiving in its passage a 
slight endway motion for the purpose of spreading the colour the more evenly. 
From the inking table the inking roller passes to the printing surfaces, and im- 
parts to them at one operation broad or narrow lines, as the case may be, of the 
various colours with which it is charged. 

944. W. Kemp, Spita!-square, and T. Cow rey, Hart's-lane, Bethnal-green, 
London, ** Silk pile velvet.”— Dated 3rd April, 1862. 

According to this invention, in manufacturing plain or unfigured silk velvets, 
the patentees employ two pile warps, each having a complete number of threads. 
The warps are carried on two separate beams, and two pile warp threads 
(namely, one from each beam) are passed through each dent of the reed ; and 
they make these two threads loop or pass over the wires alternately, that is to 
say, if one of these two threads loops or passes over one wire, the other is made 
to loop over the next,and soon. According to this invention, also, they cause 
that portion of the pile warp which at any moment is not engaged in making 
the pile loop to pass on the surface of the fabric immediately under the pile loops 
formed by the other portion of the pile warps, so that the surface of the body 

abric, the shoot of which may be of cotton, becomes coated with silk. In weay- 





These studs, in revolving, press on iron bolts, which | 


veral boards or | 


is or are one or more friction rollers to each chenille, intended | 
und hold the chenille as it leaves the other side of the rod | 


ions connected with Pre- | 











| said, and also in the edge of each of the fixed side pieces of the sash. 





ing velvet in the ordinary manner it is customary to introduce three shoots of 
weft between onepile wire and the next, and a safe tie has not been made with 
a smaller number where a complete pile warp has been looped over each wire. 
The patentees, hewever, use only two shoots between the pile wires, and they 
still get a safe tic, as there are, in fact, four shoots between one loop and the 
next of the same pile thread. 
953. F. SpeNcER, Pendleton, Lancaster, ‘‘ Looms.” —Dated 4th April, 1862, 
This invention has reference to that part of the loom known as the “letting- 
off” motion, or the mechanism for unwinding the yarn off the warp beam, 
and it consists in supporting the warp beam upon rollers to which a positive 
uniform motion is given at every pick, or after every two or more picks. The 
motion ior the rollers may be derived from the tappet shaft, or other con- 
venient part of the loom, and as the surface of the warp bears on the rollers, it 
is evident that the motion given to the rollers will unwind a uniform quantity 
of the warp threads, notwithstanding the gradual reduction of the diameter of 
the warp on the beam. In order to prevent the slipping of the warp beam, a 
weight mey be suspended to a band passing over the ends of the beam.—Not 
proceeded with. 


959. G. Moviron, Manchester, “ Pentagraph machines used for engraving 
rollers or eylinders employed in calicoes and other surfaces.” —Dated 4th 
April, 182. 

This invention consists, First, in the employment and application of a circular 
tool holder having a mortice for placing a number of points around the cylinder 
to be traced or engraved. The said circular tool holder is formed either in an 
entire circle ora segment of a circle, and in both cases the tool holder is 
supported at two parts placed in suitalile positions. Secondly, in constructing 
the supports or bars for carrying the said circular or segmental tool holders, 
so that they may be parted asunder and made to travel in opposite directions for the 
purpose of reversing the pattern. Thirdly, in raising and lowering the table 
which carries the pattern plate, instead of having it stationary as at present, 
for the purpose of regulating or adjusting the length of the levers from the 
cylinder to the pattern plate, and thereby enabling the sketch to be adapted to 
any slight difierences required on the cylinders. Fourthly, in forming slots in 
the vertical arms or levers, so that the patentee may employ different lengths 
of the hacket that carries the tracer carriage and its bar, and also the shaft 
arries the ratio pulley, for the purpose of altering the diminutions, 














Crass 4.—AGRICULTURE. 
Inc'uding Agricultural Engines, Windl » Impl. 
Mills, ge. 
889. R. Youne, Glasgow, “ Apparatus for cleaning, separating, washing, and 
paying grain.” ~ Dated 31st March, 1862. . 
This invention cannot be described without reference to the drawings. 


897. R. C. Ransome, Ipswich, “ Thrashing qnud ether machinery where corn or 
urvin is required to be raised from one level to another.” —Dated 31st March, 
IN62. 

For the purposes of this invention a revolving wheel or surface is employed 
on the periphery, or at a distance from the central axis, of which are applied 
propellers, buckets, or paddle boards which work within a chamber, which it is 
preterred should be ofa cylindrical form, and of an internal diameter and dimen- 
sions somewhat larger than the diameter of the wheel or revolving surface, 
with the propellers, paddle boards, or buckets thereon, so that such propellers, 
paddle boards, or buckets may work freely within such case without, however, 
allowing the grains to get away between the propellers and the case till the 
grains come to the proper outlet in the case, It is preferred that the revolving 
wheel or surface should be on a horizontal axis, but this is not essential. The 
wheel or rotating surface is caused to rotate at a high velocity, by which the 
corn or grain is carried round within the case, so that the grains attains a high 
velocity by the time they arrive opposite the outlet from which they pass out of 
the case. At the outlet there is an inclined pipe or passage which rises to the 
position up to which it is desired that the corn or grain shall be raised in thrash- 
ing or other machinery. When the corn or grain is to be riddled or dressed. 
then it is preferred that the inclined pipe or passage through which the grains 
pass should terminate with an incline, in order to deflect off the grains to the 
sieves or riddles of the machinery. In some machines, in place of the corn or 
grain being fed in at or near the lower part of the case, it is fed in at or near 
the central axis, and passes into radial, or, by preference, curved chamnels lead- 
ng from the centre to the outer circumference or periphery, so that the grains, 
as they move from the centre outward, will obtain a higher and a higher velocity 
till they arrive at the outlet, where the inclined pipe or passage is situated, and 
through which the grains will pass up to the position where they are to be 
delivered. 

904. W. M. Cranston, King William-street, London, “ Machinery for 
cutting corn and other crops."—A communication.— Dated 3ist March, 
1862. 

This invention cannot be described without reference to the drawings. 

925. S. Warren, Ledbury, Herefordshire, ‘ Machinery Jor transmitting 
motion obtained by animal power to agricultural and other machines.” — 
Dated 2nd April, 1862. 

This invention cannot be described without reference to the drawings. 

945. M. Amos, Westbury-on-Trym, Gloucester, * Harrows.”—Dated 3rd April, 

1862. 





ts, Flour 














For the purposes of this invention the inventor forms or casts numerous short 
bosses, each having a square hole horizontally through it; on one surface of 
each boss a tooth is formed, and on the opposite side of the boss another tooth 
is tormed. These teeth he makes of different dimensions mm order that a 
harrow composed of these bosses may on one side have one class of teeth, and 
on the other side have another class of teeth, and thus be suitable at different 
times to perform different classes of work. On to a square bar he places four, 
or it may be any other number, of these bosses, and on the two ends of the bar 
he forms suitable hooks, eyes, or instruments for connecting the bars together 
end to end. He connects any desired number of these bars together end to end, 
according to the width of harrow he proposes to construct. In order to con- 
nect together several of the rows of teeth thus produced, he uses chains which 
have square links at intervals in their length, according to the distance apart 
he wishes to have the several parallel rows of teeth, and before coupling the 
square bars end to end he passes such of the ends of these bars as may be 
required through the square links of the connecting chains. By these means 
rows of teeth will be produced running in a direction from side to side of the 
harrow, and they will be eonnected by parallel chains running in a direction 
from front to back of the harrow.—WNot proceeded with. 





Crass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, &c. 
824. T. Gumat, Belyium, ‘* Ventilators.”—Dated 25th March, 1862. 

The patentee claims the arrangement of a rotator entilator or fan, the case of 
which communicates with an outlet passage increasing in sectional area as it 
passes away from the ease, and which has a regulating slide following the curve 
of the case to adjust the size of the outlet therefrom, as described. 

846. T. G. GREENSTREET, Penton place, Kennington-road, Surrey, “ Window 
sashes.” — Dated 27th March, 1862. ae 

This invention consists in constructing the sashes of windows in the following 
manner :—First, instead of making the sides of the framework of the sash solid, as 





| heretofore practised, the inventor forms each side of two pieces or strips ot wood or 


other material, one of which is fixed to the top and bottom rails of the sash at 
each side thereof, and the two other pieces are loosely connected to the fixed 
pieces, each by a screw which serves as a pivot on which to turn the sash inside 
out for cleaning or repairs. The aforesaid loose pieces fit into the window frame 
in which the sashes slide, and are connected by lines to sash weights. In order 
to keep the sash air-tight, he forms a groove in the edge of the loose “ors 
forms a groove in the bottom edge of the bottom rail of the bottom sash, into 
which he places a strip of vulcanised india-rubber, long enough without stretch- 
ing to reach up to the top of the sash in the grooves of which it fits at each side, 
as also in the grooves in the loose pieces before mentioned. He also fixes a 
piece of metal to each end of the india-rubber, by pulling which the india-rubber 
will be stretched and withdrawn from the grooves in the loose pieces aforesaid, 
and may be held in this position by inserting the aforesaid pieces of metal into 
holes formed in the top rail of the bottom sash and the bottom rail of the top sash. 
The window ean then be turned inside out on its pivots. He also inserts and 
fixes a strip of vuleanised india-rubber in a groove formed in the top or bottom 
sash for the purpose of excluding air or dust.—Not proceeded with. 

866. E. T. Novatutrr, Paris, ‘‘ Ventilator.”"—Dated 28th March, 1862. 

This improved ventilator is intended to considerably increase the draught of 
the chimneys at the extremity of which it is placed. It is essentially composed 
of two hollow and concentric cylinders of sheet iron or zinc. These two cylin- 
ders are in their entire length separated from each other by a small circular 
space which leaves a free passage for the air. The inner cylinder represents but 
the continuation of the chimney flue; it terminates at about the middle of the 
length of the exterior cylinder in which it is contained. This latter is com- 
pletely closed at the extremity which corresponds with the lower extremity 
of the inner cylinder, and contrary to which is immovable; it will pivot with 
the greatest facility around its congener when the slightest rotary motion is 
given toit. Further, it presents on one of its faces a large open throat, and upon 
its opposite face a species of wing, which forces this throat always opposite the 
wind. } 
924. Rev. G. ScratTon, Stickney, Lincoln, “Shades or blinds for arindows. 

—Dated 2nd Apru, 1862. . h 

This invention relates to improvements in shades or blinds for keeping the 
sun’s direct rays off windows, the objects being the obtainment of an improv oe 
ment in the appearance of such blinds, whilst they admit 4 great —s. 
light through the windows, and permit of an agreeable prospect outwards, The 
improved shade or blind is composed of a series of narrow frames, covered with ed 
suitable blind or shade material, each frame being disposed vertically, and a . 
shorter distance asunder somewhat less than the width of the frame, —? her 
forming a row in front of the window to be shaded. These shade or blin 
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frames are sustained in position by pairs of parallel horizortal bars, into which 
each frame hinges, one edge of each frame into one bar, ard the other into the 
fellow bar. These bars are of equal length, and are fastexed by turning pins 
(except in cases where the edges of one of the shades at each side of the window 
become the turning pins) to brackets or crosspieces fitted o1 to perpendicular 
spindles or side bars, one spindle or bar being placed on one side and one on the 
other side of the window. The spindles or bars turn freely in fixed brackets 
made to receive their ends or axle pins at the ends. If the shades are intended 
to be removable, the irons or brackets must be fastened to a perpendicular piece, 
one on each side, which pieces’ fasten and unfasten with haad screws or studs 
and slots to the wooden ovolo, or otherwise, as the case may be. These per- 
pendicular pieces may be joined at the top and bottom, so és to form a light 
frame. The shades are opened and closed or set to whatever inclination is 
required by turning the spindles or vertical side bars on their axes. Whatever 
motion is given to one spindle or bar is communicated to the other, and to all 
the intermediate shades simultaneously. 

960. A. Woopnouse and T. Hunter, Hindpool, Lancaster. “ Kilns and flues 

Sor burning bricks, tiles, quarries, d-c.”—Dated 4th April, 1862. 

This invention consists in certain improvements in the construction or arrange- 
ment of kilns for burning bricks, tiles, and other articles, and ia stoves for dry- 
ing bricks, tiles, and other articles, the object of the invention being to use the 
waste heat obtained from one or more kilns to heat the bricks or other articles 
in an adjoining kiln or kilns, and afterwards to conduct the said waste heat 
to stoves for drying bricks, tiles, or other articles.—Not proceeved with. 

975. A. CLARKE, Gate-street, Lincoln’s-inn-flelds, London, “ Revolving window 
shutters and blinds.”"—Dated 5th April, 1862. 

These improvements in revolving shutters and blinds consist, First, in the 
application of fiat, coiled, or volute steel tempered springs, combined with a 
barrel.or case revolving upon an axis for the purpose of coiling or rolling up 
the shutters, The Second part of the invention refers to mortising holes through 
the laths of revolving shutters, to receive tapes or steel strips for connecting 
them together. The Third part relates to the manufacture of sash bars and 
mouldings and brass stall hoard plates. 

976. L. FACONNET, Paris, “* Tiles.” — Dated 5th Apri’, 1862. 

These improved tiles offer several advantages. One advantage is that on a 
roof covered with them no overlapping will be apparent ; thus, if covered with 
scale or shell-shaped tiles, no discontinuity will be presented, anc it will appear 
as one whole, and ifof even tiles it will form a perfectly plane surface, and as if 
made of one single piece. This is effected by giving to the tile several real or 
apparent thicknesses, making it, for example, thinner at top and bottom than in 
the intermediate part--that which is alone visible when the tile is placed. 
These thicknesses might always be real, but in such case the weight of the tile 
would be considerable, and its strength unnecessarily great. When these 
thicknesses are not real the tile presents on its under surface a cavity more or 
less deep. In either case these differences in the thickness of the upper part of 
the tile may be overlapped, and the lower part of the tile may overlap the top 
of two other tiles, without destroying the plane, that is to say,maintaining an 
even surface. ch tile carries beneath its upper part (and on each side of it 
has a real cavity) a strengthening rib, which may be straight or curved, 
according to the shape of the tile, and a third rib may be added if deemed neces- 
In the centre, and still on the under surface of the tile, is formed a 
or groove, the depth of which is to receive the border or edge 
of a canal, and the width intended to facilitate moving the tile right 
and left in dovetailing or fitting it. A small rib placed on the upper 
surface and near the top, in which direction it slightly tapers, not 
only strengthens the tile, but serves to divide the current of water into a canal 
or conduit. The head of the tile may be pointed, rounded, or nearly at right 
angles, and have one or two clasps or catches. On each side, and in the middle 
of the tile, is a sloping cut, which facilitates the flow of water to the canal, 
and also the placing and fitting of the tiles side by side. The guide marks are 
placed at top and bottom and outside the tile to guide the tiler and prevent any 
departure from a straight line when laying the tiles. 

980. C. S. Duncan, Bayswater, “‘ Ventilating, cooling, or supressing fire in 
public and private buildings or rooms.” —Dated 7th April, 1862. 

This invention consists essentially in an arrangement of pipes for distributing 
water over the roofs of buildings or rooms for the purpose of cooling them, or for 
extinguishing fire, and in carrying such pipes into every room of a warchouse 
or other building. 














Cass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

127. C. Cuntine, Dowrham Market, Norfolk, “ Five-arms.”—Dated 25th 
March, 1862. 

For the purposes of this invention, in order to render fire-arms less liable 
to be discharged by accident, apparatus is applied to a fire-arm in such manner 
as to hold or retain the hammer or trigger, or parts interposed between them, 
so that the fire-arm shall not be discharged till the cheek of the person using the 
fire-arm is pressed on to the stock in the act of looking along the barrel or 
barrels in taking aim. With this object a cheek rest or cushion is applied to 
that part of a stock of a fire-arm against which the cheek of the person when aim- 
ing is pressed ; the rest or cushion is constantly pressed outwards by the action of 
a spring, and is in connection with a bolt, catch, or detent which acts on and 
retains the hammer or trigger or other parts of the lock from movement until 
the rest or cushion is depressed by the check pressing upon it, and then the 
motion of the rest or cushion is communicated to the bolt, catch, or detent, 
which moves so as to leave the lock free to act. The rest or cushion is fixed 
to a rod or to the end of a lever which passes into the interior ofthe stock, and 
such rod or lever is connected with the bolt, catch, or detent by a suitable 
connecting part, or parts. When applied to rifles, the check rest or cushion 
may be made adjustable, so as to be easily raised and adapted to the height of 
the sight, according to the range which may be required.—Nout proceeded with. 
840. R. Grirrirus, Mornington-road, Regent's Park, London, ** Weapons o/ 

warfare far naval purposes.” —Da'ed 26th March, 1862. : 

This invention consists, First, in the application to vessels of war of 
apparatus which may be put in motion from the interior of the vessel by mea 
of steam or other motive power, so as to force out a sliding bolt or bolts against 
the bottom, sides, or any other part of an enemy's vessel, in order to punch or 
pierce holes therein below the water line or elsewhere if desired.— Not pro- 
ceeded with. 

841. W. L. Winans, Brighton, “A new or improved mode of mounting, ant 
apparatus for maneuvring, ordnance in land fortifications.”—Dated 27th 
March, 1862. 

This invention consists in mounting the gun or other piece of ordnance, 
together with its carriage, on a platform which is capable of being raised and 
lowered by steam or other power. ‘his platform will be mounted on an under 
framework, on which the platform (with the gun thereon if required) will be 
made to traverse on a pivot, so that the gun or other piece of ordnance may be 
turned round in any direction. 

872. J. Boucner, Camberwell New-road, London, “ Improvements in rijled 
ordnance and jire-arms, and in the prejectiles to be used therewith.”— 
Dated 29th March, 1862. 

This invention relates to the arrangement and construction of rifled ordnance 
and fire-arms, and to the adaptation of projectiles thereto, in order that greater 
initial velocity of the projectile, and, consequently, a lower trajectory than 
heretofore, may be obtained by reducing the rubbing surfaces of the projectile or 
the barrel, or both, and by increasing the effects of the charge of powder by pre- 
venting the gases generated by the explosion of the powder from escaping 
between the projectile and the barrel near the breech, before the bullet is fully 
expanded into the rifling. The former object is attained by making the grooves 
extremely shallow and concave, the edges merging gradually into the original 
cylinder of the bore, so that there are no sharp angles whatever at the sides of 
the grooves, and the latter object is attained, principally, by making the grooves 
shallower at the breech than they are at the muzzle, so that there is no * wind- 
age,” as the projectile expands gradually into the rifling as it proceeds towards 
the muzzle, The improvement in projectiles consists, principally, in forming 
them polygonal, or many-sided, not so as to fit into the grooves, but having a 
sreater number of sides than the number of “ lands” and grooves in the barrel 
(whether straight or inclined in the direction of the rifling), the number of such 
sides being so proportioned to the number of “lands ” and grooves that the pro- 
Jectile cannot be placed incorrectly in the barrel when loading even in the dark, 
and thus a full-sized projectile will be kept fairly in its place without undergoing 
too much friction in loading, its axes being thus kept perfectly coincident with 
that of the barrel, at the same time that the inconveniences of a mechanically 
fitting projectile are entirely obviated. 

873. Y. Parnrrey, Upper Belgrave-place, Pimlico, “ Breech-loading firearms.” 
—Dated 29th March, 1812. 

This invention cannot be described without reference to the drawings. 

588. J. Zeman, Liverpool, “ Armour plated vessels, &c.”—Dated 31st March, 
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_ ‘The First part of this invention consists in the application of toughened cast 
iron armour plates to armour plated vessels or other like structures. The 
armour plates are to be composed of a mixture of pig iron and malleable iron 
Melted together in such proportions as may be found advantageous, and after- 
wards properly annealed, and they may be case hardened. The holes for the 
bolts may be cast or bored in or through the plates, or nuts of wrought iron 
may be bedded in the mould, and the metal cast round them; and in this case 
it is preferred to form the nuts not so deep as the thickness of the plates, so that 
= holes shall be required through the plates ; or the bolts may be screwed into 

plates any required distance, but so as not to actually perforate the plates 
pend the outside. The Second part of this invention consists in the use of suitable 
cement placed between the joints of armour plates, and between the armour 
Plates and wood hacking, and also between and behind the wood backing, the 
Spolication of cement being to fill up solid and form a good foundation for the 
Plates, and to fill up every defect of fitting between and behind the plates 
and the timber backing.—Wot d with. 


895. W. B. Lonp and F. H. Gu.panz, Brizton, “ Loading fre-arms.”—Dated 
31st March, 1862 


In carsying out this invention the inventors propose to usyan apparatus which 





shall entirely prevent coagulation of the powder on the inside of the barrel. 
Each Enfield rifle has a screw threaded on the point of the ram rod; they 
screw on to this point a small piece of metal with open sides (where the ramrod 
has no screw this piece is furnished with a spring to seize and hold the point) ; 
to this piece hangs a cylinder of capacity to hold the exact charge of powder 
required to load. At the bottom of the cylinder (which is partly open) is a mush- 
room valve, connected by a pin which passes through the bottom of the cylinder 
to a deeply-grooved projecting head or ball. The action is thus :—The piece 
being screwed on to the end of the ramrod, the cylinder is placed on the barrel, 
where it hangs vertically, the ramrod being in a horizontal position ; the charge 
of powder is then poured into the cylinder, the ramrod raised vertically passes 
the cylinder down to the breech, the head or ball on touching the bottom pushes 
up the mushroom valve, and the powder at once escapes through the grooves 
of the head or ball into the breech. The apparatus is then retired, and the 
loading completed in the usual manner. — Not proceeded with, 

968. W. E. Newton, Chancery-lane, London, “ Projectiles for ordnance.”—A 

communication.—Dated 4th April, 1862. 

The principal object of this invention is to obtain a projectile which will not 
ricochet on striking the surface of the water, but will enter the water and 
penetrate bodies which are submerged, and therefore be effective against 
armour plated vessels which have their plates continued downwards only to or 
a little below the water line. In order to attain this end the projectile is con- 
structed externally of cylindrical or other form to fit the bore of the gun in which 
it is to be used, and is hollowed out internally in taper form. By this means 
a sharp front edge of circular or annular form, corresponding with the bore of 
the gun, is made at the front end of the projectile, and a hollow passage is made 
clear through the projectile which is provided at its rear end with a sabot or 
plug, which closes the aperture, and also assists in expanding the rear end of 
the projectile, so as to make it fit the bore of the gun.—WNot proceeded with. 
971, M. WALKER, Gracechurch-street, London, “ Improvements in breech-load- 

ing rifles and other jsirearms, and in ordnance.”—Dated Ath April, 
1862. 

In carrying out this invention the inventor constructs breech-pieces for 
breech-loading rifles, without requiring screw actions or complications of levers, 
by cutting away or grooving out the stock at or near the breech end of the 
barrel, and fitting the same with a breech-plug or piece for stopping the breech 
end of the barrel capable of being turned on a centre to, out of the same line 
with, the said breech end of the barrel to load the rifle. Thus the inventor has a 
breech-plug made to enter the end of the barrel and close the same, whieh plug 
should be made in two parts united by a joint, the pivot of which joint should 
protrude at each side of the plug, and slide in slots at each side of the breech- 
piece, and one part, that furthest from the end of the barrel, when in a line 
with it, being capabie of being turned on the said joint, and allow the whole 
plug to be moved,so as to admit the charge, after which the plug is to be placed 
in its former position, closing the breech end of the barrel ready for firing. He 
affixes the nipple in the barrel and connects the barrel to the stock in the ordi- 
nary way.—Not proceeded with. 





CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
781. J. G. Tnompson, Porchester-place, London, “‘ Pianofortes, organs, 
harmoniums, Sc.”—Dated 20th March, 1862, 

This invention consists in the application to such instruments of an 
enharmonic scale, that is, a series of forty-one sounds in each octave or settine, 
which will give in just intonation every major and minor scale in a series pro- 
gressing upwards by fifths from C flat through C natural to C sharp, or from 
7 flats through C natural to 7 sharps, to adopt the signatures generally used in 
music with the chromatic and enharmonic scale of each. Also in the applica- 
tion to such instruments of a key board shifted by pedals, by which one is 
enabled to perform in any of the above scales at will (by shifting the board to 
the proper position) while one is using the fingering of the easiest of the scales, 
viz., © natural major and A natural minor. There are peculiarities in the way 
in which the keys are jointed and kept in their places.— Not proceeded with. 
798. J. Davies, Kennington, Surrey,“ Wind musical instruments.”—Dated 

22n4 March, 1862. 

This invention relates to cornets and other wind instruments, and consists, 
First, in an improved mode of working the valve. The shaft or plug which 
works the valve passes into a tube projecting from the face plate, which shaft 
has a part cut away so that its end may enter a slot in a short plug projecting 
from the valve. The shaft is provided with a shoulder, and there is a cap over 
its outer end to keep it steady. To the bottom of the piston rod is jointed a pin 
which passes through a hole in the shaft, aad acts as a lever for working the 
shaft and valve. By these arrangements the patentee obtains a steady work- 
ing of the centre, and perpendicular action of the piston rod perfectly free from 




















oscillation. Secondly, he constructs a chamber on the face plate, within which 
chamber the aforesaid chamber is made to work, the whole action being 
In one arrangement he conveys the wind from the lower 


enclosed by a cap. 
chamber of one valve through the upper chamber of the next, or vice versa. 
These chambers are immediately attached to each other, but not at equal 
distances apart, nor yet in the same line, for the purpose of bringing the finger 
plates central with the spring boxes, and at equal and convenient distances 
apart; or he obtains the same advantages by causing the chambers containing 
the valves to be placed in an oblique direction, and having the wind passages 
arranged accordingly. To regulate the position of the valve so that the 
apertures may be opposite the wind passages in action, he employs a circular 
plate, having upon it another plate partly circular, or with a portion cut away, 
and causes the plate to be held to the chamber, At the end of the valve there 
is x pin or projection which comes in contact with the edges of the plate, and 
prevents the valve from being turned too far. 

$26. W. PaLmer, Sutlon-strect, Camberwell,“ Lamps.”"—Dated 25th March, 

802. 

For the purposes of this invention the oil or fluid is placed in the upper com - 
partment of a vessel, which is formed with two compartments, an upper and a 
lower one. From the upper compartment one or more tubes proceed, according 
as the vesselis tosupply one or more burners, and the oil or fluid descends by gravi- 
tation through such tube or tubes to the burner orburners. From each burner ofthe 
lamp another tube proceeds to the vessel, the other end of such tube being con- 
nected to the lower compartment of the vessel, so that the oil or fluid which 
overtiows from the burner descends through such tube into the lower compart- 
ment of the vessel. In the lower compartment of the vessel there is a plunger 
or piston, which on being raised carries up the oil or fluid, and causes it to pass 
through a valve in the partition which divides the upper from the lower com- 
partment of the vessel, and thus is the oil or fluid which overflows returned to 
the upper compartment of the vessel. In place of employing a vessel with two 
compartments, other forms of supply may be used in combination with two 
tubes to the burner, as above explained.—Not proceeded with. 











Crass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Puint, Paper, Manures, §c. 

675. W. CLARK, Chancery-lane, London, “ Coloured inks.” —A communication. 

—Dated 12th Murch, 1862. 

This invention relates to improvements in the manufacture of red, blue, green, 
or violet inks from pischine or aniline. For this purpose the inventor dissolves 
acertain quantity of aniline or pischine, according to the colour of the ink 
desired to be obtained, in a suitable volume of water. He then brightens the 
solution by means of alcohol, and thickens it with sugar or gum, The ink is 
then ready for use. The same bases derived trom tar may be transformed by 
known processes into blue and green colours. He employs such colours 
resulting from the transformation of aniline for the manufacture of blue or 
green inks.—Not proceeded with. 

711. A. aud W. Cores, Wych-street, Strand, London, “ Trusses for cases of 

hernia.” —Du'ed sth March, 1862. 

The kind of truss to which these improvements are applicable is that for 
which letters patent, bearing date the 5th day of July, Is2t (No. 4567), were 
granted to William Coles (since deceased), and in which the pads are constructed 
with spiral springs for the purpose of F and equalising the pressure 
thereof. In the case of these, and of all other trusses hitherto made, it has been 
necessary to have the trusses expressly manufactured for each description of 
abdominal hernia, inasmuch as it is requisite that the pads should be at different 
angles to the body spring, according to the kind of hernia under treatment. 
This objection is obvia:ed by the present invention in the following manner :— 
A piece of metal constructed with a longitudinal slot therein is connected with 
the body spring of the truss by means of a set screw, which acts as a pivot, and 
works in a smaller slot at one end of the said piece of metal. The front pad is 
connected by its back with the slotted piece of metal by set screws passing 
through the longitudinal slot, thus enabling the pad to be shifted and fixed by 
means of the set screws, the result being that the truss can be lengthened or 
shortened as may be desired, while by reason of the said slotted piece of metal 
being pivotted to the body spring, as before mentioned, it can be placed and 
fixed at any required angle thereto. It will be manifest that, by these arrange- 
ments, the same truss can be rendered applicable to cases of inguinal, femoral, 
scrotal, or crural hernia, or, in fact, any other description of abdominal hernia, 
by simply adjusting in manner before mémtioned' the position of the pad and the 
angle thereof with reference to the body spring. ‘The posterior end of the bode 
spring is also furnished with a longitudinal slot, whereby the back pad can by 
altered and adjusted, set screws being employed for fixing the same, thus 
affording an additional advantage over the trasses in ordinary use. Although 
in the preceding description the arrangements requisite for single trusses are 
ouly spoken of, yet these improvements are equally applicable to double trusses. 
720. H. Y. D. Scotr, Brompton Barracks, near Chatham, ‘ Cement.”—Dated 

14th March, 1862. 

The patentee claims subjecting lime in the pulverised state to the action of 
sulphurous acid gas, and gn oxidising agency, in the manacr and for the 
purpose described. 











722. J. Aveny, Mark-lane, London, “‘ Purifying coal.”—A communication. 
Dated 15th March, 1862. 

The coal, according to this invention, is purified by being subjected to the 
action and heat of free steam in a suitable enclosed chamber, and also to the 
chemical action of common salt, potash, quick lime, and sal ammontac. 

724. J. Rosey, Hereford-road North, London, “ Manufacturing and refining 
sugar.” — Dated 15th March, 1862. 

In carrying this invention into effect, in place of employing the ordinary 
vacuum or other pans now in use in the manufacturing and refining of sugar, a 
rotating vessel is employed of a suitable form, by preference of a cylindrical 
shape, with hemispherical or curved ends, within which the saccharine fluid is 
placed and heated, the saccharine fluid only occupying a comparatively small 
portion of the cubic capacity of the vessel, by which means the saccharine 
tiuid in the vessel will constantly gravitate to the lowest point, whilst the inner 
surface of the vessel above the body of the fluid therein will be covered with a 
film of the fluid, by which a very extensive and comparatively thin surface of 
the fluid will be presented for evaporation, and this extent of heating surface 
may be extended, if desired, by making the rotating vessel of corrugated or 
other suitable metal, 

735. B. Topp, Bissol and Perran Smelting Works, near Falinouth, ‘* Manu- 
Sacture of untimony and the oxide of antimony.”—Dated 17th March, 
1862. 

This invention consists in burning the sulphide ofantimony, or the oxy-sulphide 
of antimony, by throwing it on a fire in a furnace, or by mixing it with a car- 
bonacecous substance, and burning it in a crucible, retort, or furnace, and caus- 
ing the ascending vapours to pass with a current of air through flues or con- 
densers, by which process all the antimony contained in the ore will be 
deposited in the said condensers or flues in the state of oxide, and the sulphur 
volatilised in the state of sulphurous acid gas. To manufacture antimony 
the oxide of antimony obtained in the flues and condensers by the above process 
is to be mixed with a carbonaceous substance and alkali; and smelted in cruci- 
bles or in a retort or furnace so arranged that any fumes arising from the pro- 
cess of reduction may pass into flues or condensers to be deposited. 


742. W. Gossace, Widnes, Lancaster, ** Manufacture of soda and potash.” — 
Dated \ith March, 1862. 
The patentee claims the manufacture of soda and potash in a caustic state 
by causing carbonate of soda or carbonate of potash in a state of solution to 
become filtered through slaked lime, as described. 


747. M. A. F. Mennons, Paris, “‘ The application to the manufacture of paper 
pulps of a vegetable product not hitherto used for that purpose."—A com- 
munication.— Dated 18th March, 1>62. 

This invention consists in the application of the stalks or branches of the 
potato plant (Solamum tuberosum) to the manufacture of paper pulps. The 
stalks or branches to be thus applied are cleansed, bleached, and reduced by 
the processes adopted in the treatment of rags and other fibrous materials, and 
the resulting pulp is afterwards converted in the ordinary way into paper or 
card board of the different qualities required.— Not proceeded with. 

750. H. Batty, Salter’s Hall-court, Cannon-street, London, ** M mufacture ay 
paper from wood.” —A communication.— Dated 18th March, 1862. 

The machine employed to reduce the wood into pulp fit for paper is composed 
of a circular grater in tempered steel, presenting on its circumference a 
puncture or spiral cutting. This grater is mounted on a stand like that ofa 
erindstone, and receives a movement of rotation from five to six hundred 
revolutions per minute; it is surrounded on all sides with a metallic envelope, 
of which the lower part is terminated by an orifice serving as a tunnel or feeder 
to the water and the pulp. In this envelope are bored in the upper part, and 
perpendicularly to the axle, one or several openings, serving as receptacles to 
the blocks of wood cut to their measure, which determined weights sliding on 
a vertical stem force against the asperities that are presented by the points of 
the grater, so that, being in contact with the wood, this grater in its rotation 
bears on the ligneous fibres of the wood, and thus reduces them to filamentary 
pulp. On each side, and near the middle of the circumference of the grater, 
are two taps, from which a jet of water flows, and detaches the pulp which 
might adhere to the points of the grater, and forces it towards the lower part 
of the envelope, so that it may flow into a frame or box lined with fine metal 
sheets, from which the water escaping leaves the pulp almost dry and easy to 
be transported to the cylinders to finish its entire preparation, to whiten and 
fix itself by the ordinary methods employed for pulp of rag.—Not proceeded 
with. 

760. R. A. Brooman, Fleet-street, London, “ Improvements in the manufac- 
ture of barytes and barytic products, and the application of these sub- 
stances in the manufactue of sugar, and other uses.”—A communication. 
—Datel \8th March, 1862. 

in carrying out this invention the inventor takes carbonate of barytes, and 
treats it according to the processes known as those of Messrs. Dubrunfaut and 
Leplay, that is to say, he pulverises carbonate of barytes, nixes it with powdered 
coal, and calcines it in a reverberatory furnace. After having been subjected 
to heat for from about five to six hours, a product is obtained composed of 
caustic barytes, coal, and ash known as raw barytes, This composition is 
cooled out of contact with the air; it is afterwards lixiviated, and a solution of 
barytes is obtained adapted to effect the precipitation of sugar. The-caustic 
solutions are first desulphurised by hydrated oxide of iron, or by hydrated oxide 
of zine; they are then concentrated in iron ve Is, heated by the gases from 
the reverberatory furnaces, or otherwise. When the solutions have acquired the 
greatest density of which they are capable without forming a deposit, they are 
removed to iron vessels similar to those used in the manufacture of caustic 
potash and soda. The caustic barytes is reduced in these vessels to the state of 
dissolved hydrate with one equivalent of water; it Is next ran into iron pots in 
blocks easy to carry, The inventor states that this economical method of pre- 
paring barytes will enable it to be sold at so low a price that its use will spread 
for many purposes, The hydrate may be used in sugar refineries for precipi- 
tating the treacle, and the carbonates may be returned by the refiners te the 
manufacturers to reduce. The processes above described for natural carbonate 
ot ‘ytes apply to artificial carbonates of bary tes, and the hydrates of barytes 
may be manufactured by means of sulphate. For that purpose he reduces in a 
furnace sulphate of barytes mixed with coal, exactly as above stated, for the 
treatment of the carbonate of barytes, He thus obtains raw sulphuret, which, 
by washing, yields solutions of sulphurct of barium. These solutions, treated 
by a current of carbonic acid, yield carbonate of barytes, which is transformed 
into hydrate by the processes above described,  Sulphuret of barium may be 
used in excess to precipitate sugar; then the sugar of barytes and the mother 
waters treated by carbonic i will yield carbonate of barytes, which may be 
treated according to the processes hereinberore described to obtain the hydrate, 
780. W. CLark, Chancery-lane, London, ** Soap.” —A communication.—Dated 

20th March, 1862. 

This invention relates to the manufacture of soft potash soap, or hard soda 
soap, With a sulphurous base, which soap may be used with advantage in all the 
ordinary applications of soap, especially as a medical svap for diseases of the 
skin. By the term sulphurous base the inventor simply wishes to linply that 
sulphurous matters are mixed with the ordinary soap.—Not proceeded with, 

787. J. Fawcett, Wakyjie'd, “ Soap.”—Duated 21st March, 1862. 

The patentee claims the application, use, and addition of the jelly produced 
from lichen or moss to alkalis and oily or fatty matters, in order to manufacture 
soap, Which is particularly applicable to the scouring, cleansing, and falling of 
woollen or other cloths, substantially asspecified. 






























802. J. G. JENNINGS, Holl nd-street, Blickfriars-road, Loulou, “ Bi cuits."— 
Dated 22nd March, 1862. 

For the purposes of this invention cach biscuit is made hollow, and is baked 
in such manner as to remain hollow, which may be accomplished in any cou- 
venient manner by suitable filling, such as a piece of metal, class, or otherwise, 
which can be removed after the biscuitis baked, iseuits thus made may at 
any time be filled with minced meat, or jam, or butter, or other substance, and 
thus become meat or fruit or other sandwich biscuit. 
803. T. M. Smrru, Iigh-street, Kensington, * Candles.” 

Is62. 

This invention consists in combining japan or vegetable wax with paraftin, 
which being melted together, either with or without other candle-making 
materials, make a valuable, yet a comparatively inexpensive, candle stuil.— Nyt 
proceeded with, 


Dated 22nd March, 





Ciass 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro- Magnetic Apparatus, 
Lectrical Apparatus, Galeanic Batteries, §c. 


665. A. J. Russen., Bdinburgh, * Bl etrieconduc'ors for swhmarine telegraphs, 
—A communication.” —Dated 12th Murch, 1862. 

This invention consists in twisting, coiling, or winding the conducting wires 
for submarine telegraphs around the cable or core, that is, giving them the form 
and direction of helical or spiral wires, instead of straight longitudinal wires, as 
heretofore adopted ; and the inventor now uses from one to eight or more such 
twisted or coiled wires or conductors, the insulation of each being insured by a 
covering of silk ; and over this he now prefers to use a covering or insulator of 
gutta-percha or india-rubber, and over this again a covering of hemp that has 
been steeped in tar, grease, and such like substances, and over all the external 
sheath composed of small cords of hemp, or of hemp and fine steel wire, that 
has been steeped in grease, tar, and such like substances.—Not proceeded with, 
708. A.J. Paterson, EJinburgh, “ Blectric telegraph cables,”—Dated l4th 

March, 1862. 

This invention consists in the employment of a flexible or jointed pipe or tube 
or series of tubes, within which the insulating conducting wires are placed. The 
pipes or tubes posse=s great tensile strength, and may be made water-tight by 
gutta-percha, india-rabber, tarred hemp, or any suitable material, or combina- 
tion of materials, with or without wire, as circumstances may require. This 
tubing may be protected from corrosion when made of metal by galvanising, or 
by being coated with gutta-percha, marine glue, or any other like protecting 
agents. 

749. J. Banks, Salishury-street, Adelphi, London, “ Blectro magnetic telegraph 
printing apparatus or marking instruments.”—Dated 18th March, 1862. 
These improvements in the arrapgement of electro-magnetic 
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printing apparatus and transmitters consist in employing two helical coils, 
which the patentee prefers to place vertically, and to use or employ projecting 
polar terminations, 80 that the armature may be attracted upward to the under 
side thereof when the polar terminals are applied at the upper ends of the soft 
iron cores, and instead of employing a bar armature, one end of which is made 
to come in contact with each pole or polar terminal, he employs a circular 
armature in the furm of a disc, or a ring, and mounts it upon a spindle or rod 
held and guided parallel to the soft iron cores with a means of adjustment 
applied at the step bearing or pivot. This spindle or rod, with the circular 
armature, is free to rotate, and so presenta different part to each polar terminal 
from time to time. The spindle or rod is prolonged beyond the armature, and 
has on its extremity either a button-shaped striker, or a marker of any con- 
venient shape. The marking part of the apparatus is carried by the same 
framing or mounting as the magnetic coils, and thus, if the coils are placed 
vertically, and the marking or printing apparatus applied above them, the 
paper strip or ribbon may be indented from the under side, or inked or other- 
wise marked on its upper face during its passage through the sheath or guide. 
Instead of employing a rotating disc mounted on a spindle working in fixed 
bearings, such dise being free to revolve in the direction of the paper, or made 
to revolve in a contrary direction by means of clockwork, he either employs a 
roller similar to a printer’s inking roller, mounted at a short distance above 
the paper, and capable of revolving freely, or he employs a thin cake, strip, or 
rod of solid ink, held or contained in a sheath mounted in a carriage, or sup- 
ported in any convenient manner above the paper, against the point of which 
solid ink marker, or against the printer’s ink roller, the paper is pressed in 
contact during the transmission of the clectric currents through the helices or 
coils ; thus, on making and breaking contact, dots and spaces or lines and 
spaces arc formed on the strip of paper. 














Crass 10.—MISCELLANEOUS. 
Including all Patents not jound under the preceding heads. 


662. G. Davies, Serle street, Lincoln's-inn, London, ** Improvements in attach- 
ing artificial teeth to plates and to each other, and in moulds for Jjorming 
artificial terth.'—A communication, — Dated ith Mirch, 1802. 

The First part of this invention consists in securing artificial teeth to metal 
plates by interposing between the said teeth and plates a strip or mass of gum 
or india-rubber, and vulcanising or hardening the same after the teeth have 
been adjusted to the plate; also in forming dovetailed recesses in artificial 
teeth, for the purpose of securely attaching the teeth to the plate and to each 
other by vulcanisable gum, or any other suitable cement; also in the use of 
staples imbedded in artificial teeth as a means of securing the latter to vulea- 
nisable gum plates in the manner described. The Secon: part of the invention 
consists in making moulds for forming artificial teeth, substantially 
described, so that depressions of any size or shape may be formed in the bases 
of the teeth. In attaching teeth to a metal plate by means of vuleanisable gum 
a plate of the desired form is first prepared by any of the known processes, and 
at the point where the teeth have to be secured a metal rib is soldered or other- 
wise secured to the plate, ‘This rib may be plain, but it is preferable to make 
it thicker on the outer edge than it is at the point where it is secured to the 
plate, or the rib may be perforated or serrated In the teeth or block of teeth, 
as the case may be, is formed a groove or recess to coincide with the rib or 
projection of the plate, the groove being somewhat larger than the rib, and 
dov led, as explained her ; A strip or sheet of vulcanisable gum is 
placed over the rib of the plate, being taken to keep both the teeth and 
plate warm. The teeth are now applied to the plate and pressed tightly against 
the same, so that the rib of the plate may penetrate the groove of the teeth, 
carrying with it a sufficient quantity of gum to make a tight joint, and to fill 
up all irregularities or interstices, The whole is then placed in a mixture of 
plaster of Paris and whiting, and the gum subjected to a vulcanising or harden- 
ing process, when the block of teeth will be found to adhere with the required 
tenacity to the plate, the interstices in the block, and between the block and 
plate, being filled with the vuleanised gum, and the joint presenting a smooth 
and uniform appearance. 

663. W. CLarK, Chancery-lane, London, “ Apparatus for efiecting submarine 
operations.” —A communication.— Dated With Murch, 1862. 

This invention relates to the construction of a submarine boat applicable as 
an engine of warfare or for other submarine operations. The boat is formed 
of two concentric cylinders, having a space between them in which tointroduce 
water to any desired amount, for the purpose of increasing the weight of the 
boat, and so cause it to sink. This water chamber may also be emptied by 
means of reservoirs placed in the interior of the boat, the water being ejected 
behind for the purpose of lightening the boat and causing it to rise to the sur- 
face. The inner and outer cylinders are independent of each other,so that the 
movements ofthe terior cylinder shall not interfere with those of the inner 
one, which should always retain its normal position. An ether or other engine 
and boiler are placed in the boat for imparting motion to a screw propeller, and 
also for emptying the water contained in the chamber between the two eylin- 
ders. The boat is also furnished with instruments of destruction or working 
tools, according to the purpose to which it is to be applied. Its equipment also 
includes electric apparatus, steering gear, with man holes suitably arranged, 
and buoys.— Not proceeded with, bs 
664. A. R. Le M. pe Normanby, Clapham Park, Survey, “ Connecting gas 

and other pipes.” — Dated 12th March, 1862. 

For the purposes of this invention the pipes to be connected are made plain 
at their ends, that is to say, without sockets, flar ,or projections, and a dise 
or plate with a hole in the centre of it—the diameter of which should be 
rather larger than the external diameter of the pipes—is then slipped over the 
ends of each pipe, and a washer or packing of vulcanised india-rubber, smaller 
than the pipes to be united, is then slid over each end of the said pipes, so as to 
grip them tightly, or a washer of other suitable material other than vulcanised 
india-rubber, such, for example, as gasket and tallow, or gasket and red lead, or 
other similar or analogous substance is used; the said gasket should be tightly 
wound round the end of each of the pipes, leaving, however, a portion of each 
pipe to protrude beyond the said washer’s packing, and afterwards over the 
ends of the pipes, and between the said washers or packing, a sl 
tube, or plain socket made just to fit loosely to the exterior of the pipes, is 
passed. The ends of the pipes to be connected are then butted end to end, 
as to meet about midway within the short exterior tube or loose socket, and 
the plates or dises are drawn towards each other by bolts, the washers being 
by this means compressed between the plates or dises and the ends of the short 
tube, and a secure joint is thus made. 

666. J. Fawcerr, New Sirindou,, Wiltshire, ** Cranks and erank 
Dated 12th March, 1862. 

This invention consists in making such cranks hollow instead of solid as 
heretofore. The mode of making cranks for locomotive and other engines 
according to this said invention is by taking a number of bars of fibrous iron 
and welding the same together in the form of a tube, and afterwards bending 
them to the required form for a crank, which crank the inventor prefers to 
make hollow from end to end, The same may, however, be made solid at 
each end of the crank shaft, and hollow inthe cranked parts. He also proposes 
to make such cranks by casting in steel or other metal, in which case he prefers 
to introduce a core, so that the cranks may be hollow when cast.—Not pte- 
ceeded with. 
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667. W. TH. Laruam and F.C. W. Laruam, B lton, * Perforating and 
numbering paper or other substances to be emploved eas tickets or where 
other counter revistration is requind.”— Dated 12t. March, 1862. 


This invention consists in the combination of two machines, one for perfo- 
rating the Mank sheet to subdivide it into the forms required, and the second 








part for numbering, the passa of the sheets being either continuous or 
separate, The apparatus for perforating consists of any number of dises 
arranged in pairs and sliding upon retating triangular bars, the upper discs being 





provided with pins, and the lower dises having corresponding orifices in’ their 
peripheries, so that, as the paper ¢ erial passes between them, the 
perforations are effected, the orifices receiving the pieces as they become punched 
out. It will be evident that this arrangement of machinery may 
employed for perforating in instances when mumbering is pot required. The 
upparatus for numbering, being a Second part of the invention, consists in the 
employment of a series of change rings, having the numerals projecting from 
the surface, and arranged as required, the unit ring being fron: one to ten, the 
rings having registering holes fitting on to pins on the shaft upon which they 
are arranged to insure precision; or it may be so arranged as to use flat bars 
of numerals placed side by side. The rollers for supplying ink to the said rings 
are moved by a cam and lever, so as to come into contact with the main ink 
roller, and transfer the ink to the projecting figures, the paper or material to be 
printed passing between them and a bed roller beneath. 

668. W. H. and F.C. W. Latuam, Bolton, ** Apparatus for cutting paper, 

pasteboard, de." — Dated 12:h March, 162. eile 

This invention relates to that class of machines used for cutting paper 
wherein a vertical descending knife or blade is employed, and consists in im- 
parting a motion to such blade which shall cause the blade to describe anentire 
circle from the commencement of its movement in descent to the completion 
thereof in its ascending course, by which means the patentees are enabled to 
obtain a better cut, and with cleaner edges of the paper or other material, than 
hitherto, The motion is effected by means of cams, eccentrics, or cranks con- 
nected to the blade and actuated by a pair of worm wheels driven by worms in 
the driving shafts, no guiding or parallel bars being required. 

660. A. Watson, Glasgow, ** Hot-preasing apparatus."—LDated 12th Mareh, 
1862. 

According to one modification of this invention an improved plate is formed 
hy taking two malleable iron plates, and forming counterpart grooves or 
channels in the inside face of each in such a way that, when the two plates are 
united together, a continuous channel or channels is or are formed for the 
circulation of the steam or heated fluid. The combined plates are rivetted or 
screwed together, and may be made water-tight at their edges by various 
means ; but it is preferred to caulk the edges or to rivet one over the other. Or 
a strip or layer of a compressible or elastic material, such as vuleanised rubber, 
may be introduced between the plates in a groove near the outer edge, or more 
or less over the surfaces. By these means a comparatively light and thin plate 





also be 
































is vbiained, whereby the heat may be applied rapidly and effectively, The 


i mproved means for introducing the steam or heated fluid into the plates 


rt length of 








consists of thin metal tubes attached to each plate by ordinary rigid screw 

couplings. These tubes are made with coils or bends, and of sufficient length 

to allow for the entire movement each plate requires, both during the pressing 
action, and during the introduction and removal of the goods, the coils or bends 
giving the tubes the requisite amount of elasticity.— Nut proceeded with. 

672. E. MoLyNewx, jun., Seaview, Enniskerry, Ireland, ‘* Utilising the waste 
heat of the products of combustion as they escape from a furnace.” —Dated 
12th March, 1862. 

This invention consists in transferring the waste heat of the products of 
combustion as they escape from the furnace to the air which is supplied to 
support the combustion of the fuel, by forcing (by means of a fan or otherwise) 
the hot products of combustion and the air for supporting the combustion to 
pass alternately through a tube containing metal in a finely divided state, such 
as perforated sheets of metal, wire gauze, or coils of wire. The hot products of 
combustion in traversing the tube are deprived of their heat by the finely 
divided metal, and are then allowed to escape. The air for supporting the 
combustion is then admitted (at the end of the tube from which the waste gases 
it travels onwards it takes up more or less of the heat that is left in 
the finely divided metal, and is finally allowed to pass into the furnace.—Not 
proceeded with. 

673. P. Gonpoxo, Paris, “‘ Baking oven.” —Dated 12th March, 1862. 

In carrying out this invention the patentee heats the oven by means of a 
metal or other retort, in which he burns coke by preference, com bustion taking 
place by means of the air drawn by the furnace under the bars, and by rever- 
beratory effects of the heating retort. This retort, which forms the furnace, is 
furnished with metal flues circulating under the oven, and communicating with 
an open space surrounding it. The oven consists of a chamber of any suitable 
form of brick or metal, and completely closed, so as to prevent any products of 
combustion or heated air from entering, in such manner that the baking of the 
articles placed therein is effected solely by contact with the heated surfaces 
and by the radiation of heat. The furnace and its flues should be entirely free 
of any brickwork, so as to heat as much as possible the air which mixes with 
the products of combustion dispersing around the oven, The arrangement of 
the flues may be varied, or they may be entirely dispensed with, their purpose 
being to distribute in a uniform manner around the oven the heat and products 
of combustion which escape from the furnace. Dampers are also placed at 
each side of the furnace for directing the heat upon the sides, or for causing it 
to pass off at the dome. In order to retain the whole of the heat around the 
oven he dispenses with the ordinary chimney, and thus has no draught nor 
entry of cold air. He, however, applies a small damper in one side of the 
brickwork surrounding the oven to afford an escape for the carbonic acid gas 
evolved in the combustion. 

676. E. Totuausen, Paris, “ Spinning or humming top.”—A communication. 
—Dated 12th March, 1862. 

This invention consists in so colouring the outer surfaces of tops that, when 
set spinning, they shall exhibit a pleasing combination of circular stripes of 
various colours, hues, and shades.—Not proceeded with. 

Oxford-street, London, “ Photographic cameras.”—Dated 
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677. J. E. GRisDaL 
2th March, 1862. 

This invention relates to a peculiar construction and arrangement of folding 
or expanding and contracting cameras, In the improved camera the two ends 
are connected together on the four sides by an arrangement of the well-known 
* lazy tongs levers,” which, consequently, admits of their being readily drawn 
nearer to or further from each other, whilst the parallelism of the back and 
front is preserved. These ies of la tongs levers are braced together or 
strengthened by hoops or metal braces, which pass round and enclose them. 
The whole may be covered by the ordinary bellows covering, or by a bag. In 
lieu of the methods hitherto adopted for securing the lens tube into the front of 
the camera, which will allow only of one sized lens being used with one camera, 
unless a separate front be provided, and in lieu of using the “ adapter” the 
inventor proposes to employ three or more pairs of radial flaps or arms, which 
are hinged or otherwise jointed at their outer extremities to the front of the 
camera, one set being placed outside and the other inside thereof, The inner 
ends of these flaps or arms converge towards the lens tube, and tend to hold it 
when made to approach each other in its proper central position, two rings on 
the lens tube, one of which is adjustable by the action of the hood, or other- 
wise, serving as the lateral bearings for the ends of the arms or flaps. By this 
arrangement it is obvious that different sizes of lenses may be readily fitted 
into the same camera, the peculiar holding action of the arms or flaps always 
insuring the proper central position of the lens. Suitable provision is, of course, 
made for excluding the light, which would otherwise enter the camera when 
fitted with this arrangement for securing the lens.—Not proceeded with. 
681. F. I. Fonraine, Paris, “* Reproducing ph otographics, drawings, paint- 

ings, avd evgravings engraved on metal.” — Dated 13th March, 1862. 

In reproducing engraved plates by negative stereotypes the inventor pours upon 
a zine plate a solution composed of distilled water two ounces, gelatine about 
one-quarter of an ounce, and saturated solution of bichromate of potash about 
one-fifth of acubic inch; when dry he places the gelatinous suriace of the plate 
in contact with the printed side of the negative stereotype on glass or paper of 
the drawing to be reproduced, exposing it to sun light about seven minutes, or 
diffused light about twenty minutes. He then removes the zinc on which the 
ive stereotype will now be apparent, and immediately places it ina basin 
yarm waier to dissolve the bichromate, and in afew minutes the picture 
will appear engraved in depth sensible to the touch. He then drains the plate 
and sponges it with tissue paper, then pours upon the picture or impression a 
solution of gallic or perogallie acid, and again washes the plate. He now 
a stereotype, the hollows or cavities of which are solidified ; he takes an im- 
pression from this by pouring on the stereotype dissolved and thoroughly 
purified gutta-percha, and when this is dry he takes a cake of pure gutta-percha 
(a little larger than the stereotype) which in its preparation has been melted 
with about three times its weight of linseed or other thick drying oil. The sur- 
face of this cake is heated by a red-hot iron and applied on the stereotype in 
such wise that the coat of purified gutta-percha already on the stereotype 
unites with the cuke. He submits the whole to pressure, and permits it to cool ; 
he then removes the pressure, and the solidified stereotype being incompatible 
with the gutta percha, it follows that he easily detaches from the primitively 
engraved stereotype a second one in gutta-percha, which reproduces the picture 
or engraving in relief. After having submitted the gutta-percha stereotype to 
the requisite preparations, he places it in a galvanic bath, and thus obtains an 
engraved copper plate, reproducing the original with exactness, and in such re- 
duced proportions as may be desired.—Not proceeded with, 


684. J. Hunrer, Ayr, NB, “ Removing slag from furnaces.”—Dated V3th 
March, iso2. 

This invention is designed to obviate the loss of time hitherto experienced in 
removing slag from furnaces, and the destructive wear and tear of the bog 
or Wagons employed therein, In carrying out the invention according to one 
modification the top or platform of the beggie is made hollow or cellular to 
receive water, by the circulation of which it is kept cool and prevented from 
becoming distorted and damaged trom the heat of the fresh slag. 4 
the slag the boggie is placed under a kind of inclosure, the three sides of 
which consist of cellular or hollow casings fixed upon pillars or other supports, 
while the fourth side is closed by doors,also made cellular or hollow. The slag 
isrun into this box or inclosure, and upon the boggie, and when it is sufficiently 
cooled to retain its shape (this being attained more rapidly than hitherto) the 
doors are opened and the boggie is drawn away with the block of slag upon it. 
To facilitate this removal the inclosure is slightly narrowed from the doors 
towards the back. Various arrangements may be made for directing the cireu- 
lation of the water. Two or more water casing inclosures may be fitted up in 
juxtaposition, with provision for receiving and filling two or more doggies at 
one time 
685. G. Exmen, Ianchester, “ Case for the protection of threads of cotton 

silk, dee." — Datet 13th March, 1862. 

This invention relates, principally, to such threads as wound upon spools 
or bobbins, or in the form of balls, or are produced in other convenient forms for 
liv known as sewing thread, the object being to protect the 
thread from soiling and entanglement while being unwound, and to provide a 
permanent case for the thread when not in use. For this purpose the patentee 
employs a case or receptacle subdivided into compartments, each compartment 
being for the reception of a separate ball, bobbin, or spool, somewhat similar in 
description to an ordinary work-box, such case being closed by an outer lid or 
cover. Now this invention consists in the interposition of au inner lid between 
the top of the partitions and the outer lid, such inner lid having perforations or 
slits therein for the passage of the thread or tape, and, consequently, corre- 
sponding in number to the number of compartments, so that the inner perfo- 
rated lid closes the compartments, and the threads project through the pertora- 
tions, and when not in use the outer cover is placed on, and such ends are pro- 
tected trom withdrawal ; or the outer case may be perforated and the inner one 
ispensed with; or if preferred the threads may pass out of the sides of the 
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687. J. Wapswortu, 8 */ford, ** Movable or adjustable heels jor boots and 
shoes.’—Dated 13th March, 1862. 

This improved mode of manufacturing movable or adjustable heels for boots 
and shoes consists, First, in means of stamping and compressing sheet metal 
in suitable dies, and completing the construction of the metal parts of the same 
by knurling or milling. Secondly,in the construction of the improved movable 
heels with a central boss or bearing, in which there is a spring attached to a 
separate plate. Thirdly, in the employment of wood boiled or steeped in oil in 
combination with leather, as the material whereof the wearing parts of such 
movable or adjustable heels are composed. 

. T. HucueEs, Chancery-lane, London, ** Furnaces for consuming smoke.” 

-—A communiation — Dated 13h March, 1862. 

This invention cannot be described without reference to the drawings. 
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691. M. Henry, Fleet-s/reet, London, ** Stugling boxes." —A communication.— 
Dated 13th March, 1862. 

This invention relates to a previous patent dated 22nd November, 1861, 
(No. 2940), and which mainly consisted in the employment of a movable box or 
tube, or a tubular piece, or a block or piece having a passage bored or formed 
through it, such box, tube, piece, or block surrounding the piston rod or other 
article to which it was to be applied, and partaking of the play or wabbling motion 
thereof, and the box, tube, or piece (which might be made in one or more pieces) 
was called in the said specification a packing or surrounding appliance. Now 





the chief object of tle present invention is to render the aforesaid arrangement 

more effective, especially when applied to engines working at high and continu. 

ous pressures. Forthis purpose, according to the present invention, a stuff 
box or other mecianical contrivance for retaining packing is connected or 
attached to, or is formed on or with, the surrounding or packing appliance in 
such manner tha: the said stuffing box, or other mechanical contrivance, 
together with the iempen orother flexible packing with which it is furnished or 
which it retains, shall move with or partake of the motion of the said sur. 
rounding or packing appliance. 

692. R. A. Broowan, Fleet-street, London, ‘* Apparatuses for measuring and 
regulating tle flow and pressure of gos, parts of which are applicable to 
hydraulic reeivers and to steam generators." —A communication.—Dated 
13th March, 1862. 

This inventior consists in constructing an apparatus which is calculated, First, 
to regulate, indicate, and control the quantity of gas passing throngh it, 
Secondly, to indicate the pressure of the gas entering and leaving it. Thirdly, 
to cause a uni‘orm light from every burner in any one establishment, whatever 
the number of such burners. Fourthly, to compensate for any neglect by its 
hermetic closinz, and by the ringing of a bell, which takes place on the extine. 
tion of the ligh: from the last burner, at whatever distance it may be from the 
apparatus, ,, to prevent any explosion or loss of gas by instantaneously 
indicating upe, however small the quantity may be. The invention cannot 
be described in detail without reference to the drawings. 

693. G. Catvmrt, Upper-street, Islington, London, ‘ Castors.”—Dated 13th 
Maren, 162. 

This inventon relates to spherical castors, and consists in fitting in the 
socket an inverted cup, held by a stump or bar, and in placing above the upper 
end thereof a spring. Grips or claws are continued from the bottom of the 
socket to prevent the sphere from getting away; or, instead of claws, a cup 
may be used. The sphere revolves in contact with the edges of the inverted 
cup, Which is tree to revolve round the stump; or the stump and cup may be 
fixed together, and then the stump and cup may move in the socket as one 


























piece.— Not vroceeded with. 
695. J. B. Howes, Sheffield, ‘Chains and chain cables.”"—Dated 13th March 
s 


In carrying out this invention the inventor employs steel or iron, or a com- 
bination of steel and iron, rolled of any required thickness and breadth, with 
one face conceive and the other convex in transverse section. The metal so 
rolled he forms into links of such shape as may be required by coiling the strips 
of metal arouad a core or centre which corresponds with the interior of the 
link to be made, and towards which the convex surtace of the metal is placed. 
He laps two, taree, four, or more coils continuously, the one in the other, the 
convex surface bedding into the corresponding concave surface. For this pur- 
pose he heats the metal baror strip in a suitable furnace to a welding heat, and 
while so heated winds it up on the core or centre before mentioned, and welds it 
throughout as it is being coiled up, pressure being exerted by a suitable bar or part 
at the point of contact and welding to insure the uniting of the metal. To 
further insure and improve the union of the coils of the link he causes a current 
or blast of air to impinge on the point of contact and union or welding of the 
metal, which has the ef ¢ the heat of the iron, and removing any 
oxide or scale formed on the uniting surfaces.—- Not proceeded with. 

698. E. Botton, Warrington, “* Apparitus for transferring liquid matters 
Srom one vessel to another.” — Dated 13th March, 1862. 

In adapting this invention to the use of soap boilers, for example, who 
require to transfer the saponaceous mixture while in aliquid state from one pan 
to another, or from the pan to the soap frames, or from the pan to 
a cistern or receiver, the inventor fits through a socket in the centre 
of the pan a tube which passes down to the surface of the soap or 
other manufactured liquids, This tube which is closed at the top, and 
opens into the pan, has a branch or branches (either metal or flexible) leading 
off to the soap frames or other vessels in the same room or rooms above or 
below. The pendent portion of the tube is fitted with a steam jacket, and so 
also is the branch tube or branches leading from the upper part to the soap 
frames or other receiver.—Not proceeded with. 























701. A. QuivarD, Paris, “ Machine for manufacturing horse-shoe nails.” — 
Dated 14th March, 1862. 

This invention cannot be described without reference to the drawings. 

703. G. H. Birxpeck, Southampton-buildings, Chancery-lave, London, 
“ Improvements in trusses or bandages, and in pessaries to be used there- 
with.”"—A communiertion.— Dated \4th March, 1862. 

This invention relates to the arrangement and combination of a jointed and 
movable pessary, a replacing and graduated relieving apparatus or instrument 
for keeping the uterus in its place, and intended for the prolapsus uteri, and to 
remedy the displacement of that organ. This instrument is connected to or 
combined with a double jointed hypogastric bandage, with a posterior pad or 
cushion, by a curved supporting arm of swan neck form Which fits the con- 
vexity of the pubis, and which can be moved as required to the right or left, in 
order to adapt itselfin the most convenient manner possible to the nitra-vaginal 
rod which carries the bowl or hollow elastic instrument for supporting the 
deranged organ. The mode of jointing the nitra-vaginal rod with the curved 
arm or swan neck connection allows the rod to move freely round its vertical 
axis, so as to perform the lateral anterior, posterior, and all the motions inter- 
mediate to them, and, lastly, to describe a circuitous movement. The pads or 
cushions are jointed to the hypogastric trusses. which are capable of being readily 
fixed and adjusted in any desired position ; these pads or cushions are intended 
to sustain the weight of the abdomen, or to exercise a pressure on the region of 
the arms, or upon any one or more of such points. 

704. G. Bennet, Westminster, “ Coating and covering of wrought iron for 
the purpose of preserving tt and preventing ovidation”—Dated \4th 
March, 1862. 

To render the iron fit to receive the coating and covering it must be prepared 
in the following manner : ‘he inventor mixes with ten gallons of cold water 
1 1b. of sulphuric acid, in which he places the iron intended to be coated, and 
lets it remain six hours ; he then takes it out, and scours it with sand or emery, 
washes it well in clear spring water, and then places it in a stove heated to 
212 deg. Fah. for ten minutes; it is then fit for the coating. The coating is 
made as follows:—2s8lb. of flint calcined and ground fine, 141b. of borax 
pulverised ; these are calcined together till they are fused ; he lets them cool, 
and adds to them 5 1b. of potters’ clay ; he grinds these ingredients in water 
together to the consistency of paint, and coats the iron with this tothe thickness 
of about one-sixteenth of an inch. When this has become set, which it will do 
in a dry place in a few minutes, he then proceeds to apply the covering, whieh 
must be carefully dusted over it before it becomes quite dry, and which is made 
of 621b. of white glass, 12 1b. of borax, and 101b. of soda; he grinds these to a 
fine powder, and then lets them be vitrified in a crucible. When cool he grinds 
this compound in water until very fine, and then places in a kiln until quite 
dry. He then takes of this composition 22 Ib., and 8 oz. of soda, mixes them 
thoroughly together in hot water, submits them to a moderate heat in a stove, 
and a fine powder will be produced. He sifts this powder evenly over the 
coatil nd then places the iron so covered in a stove at a temperature of 
212d Fah. to dry. He then places it in a kiln, such is used by china 
manufacturers for fixing enamel. The kiln must be heated to a sufficient degree 
to fuse the covering; the iron must be gradually heated at the mouth of the 
kiln, and then placed in the ful! heat till the covering is fused, when it must be 
gradually withdrawn to cool.—Not proceeded with. 
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H. Sanporn, Boston, U.S., “Gas regulator 
2 


705. G. 
D ted 14th March, 1 5 
This invention has for its object improvements in gas regulators, 
in arrangements for regulating the pressure of gas between the main or street 
pipes and the burners, to check or reduce the pressure on the remaining burners 
when some of the whole number of burners are not being used, and to keep the 
tlow of gas to the burners uniform and steady, and at the most economical 
amount whatever number of burners may be in use.—Not proceeded with. 
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and consists 





GABLER, Bernard-street, and M. YINGLER, Granville-street, London, 


706. L. 
“ Manutacturing articles Jrom ivory and bone.”—Dated 14th March, 
Ist. 
For the purposes of this invention the patentees take ivory powder or waste 





ivory or bone, and reduce it to a tine powder ; this powder they mix up into a 
dough witha cementing liquid, such asa solution of gelatine or gum ammoniac. 
They then press this dough into a mould or form, so as to shape it into the 
article required. The article may have any ornamental pattern upon its sur- 
face, corresponding with that on the surface of the mould or form used in its 
construction. The mould employed is arranged so that it may be closed, in 
order that a considerable pressure may be applied to the dough without causing 
it to flow out. The joints of the mould are not, however, so tight as to 
prevent the escape of the water or liquid with which the ivory or bone dust is 
mixed, ove principal object of the pressure heing to expel this liquid and the 
air. The article is after a time removed from the mould or form, and soon 
becomes as hard as ivory, which in other respects it resembles. Colouring 
matters may be mixcd into the dough if desired. 
710. W. Turner, Hockley, Nottingham, ‘* Bukers’ ovens, &e.”—Dated 1th 
March, 1 &€ 

Part of this invention consists in employing a square or other suitably 
shaped oven, having metal doors extending the entire width thereof. These 
doors are lined or cased with fire-clay, tire-lumps, or other suitable material, 
and are hinged at the top ona straight bar which extends the whole length of the 
breast work of the oven or ovens, the said bar being fixed parallel with the 
spring of the arch of the oven; the doors being thus hinged their own weight 
will cause them to fit closer, and thereby the oven will retain the heat better 
than if the doors were hinged from the sides or bottom thereof. Thesc doors, 
whether there be three or more of them, are intended to open and shut in- 
dependently ofeach other, or they may be opened or shut altogether if desired, 
an operation that may be performed by connecting the sev era] counterbalanc- 
inz weights employed to open and shut them. The inventor also uses a furnace 
and flue, and placesthe furnace doors in a parallel or nearly parallel line 
with the oven doors, and causes the flue to rise from the contrary or opposite 
corner to that of the furnace, by which arrangement the whole area of the 
oven or ovens becomes equally heated. The furnace opening on the square side 
of the oven opposite to that of the fiue will afford a greater radiation of heat 
than would an epening on the angular side.of an ordinary oven. Where the 
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furnace is fixed on the right hand side of the oven, tle flue will of course be on 
the left hand side, and vice versd.—Not proceeded wih. 


713. H. EMANUEL, Brook-street, Hanover-square, iondon, ** Ornaments for 
personal wear.” — Dated 15th March, 1862. 

Enamels hitheto used for the bodies, settings, anc mountings of bracelets 
brooches, pins, and other ornaments for personal wear,are liable to fly or crack, 
and the ornament becomes injured or spoilt. Now th: object of this invention 
is to improve the manufacture of ornaments for persoial wear by providing a 
substitute for such enamels by the employment of amore durable substance 
never hitherto applied or combined, which shall preset’ at the same time an 
equally or even more effective appearance. For ths purpose the inventor 
employs ivory which he uses as the body mounting or setting of the article, 
thus:—He takes the ivory in a piece, and cuts or othewise forms it into the 
desired shape, and he combines it with metal and with gms (real or artificial), 
stone, or other articles usual for ornaments, by cutting a@ otherwise forming in 
the ivory a recess or recesses, or opening or openings, md when required he 
pores or drills orifices in such recesses or openings, and ses the gem or stone or 
other article in a rim or setting of gold or other metal,which he attaches by 
cementing, rivetting, or otherwise into the ivory.—Not proceeded with. 





714. C. N. Katruna, Belle Isle, Middlesex, ‘* Combined soaps.”—Dated 15th 
March. 1862. 

This invention consistsin the combination of pearl ash with combined soaps, 
whether with such combined soaps as result from the canbination of a curd 
with a hydrated soap, according to the invention patented by James Blake and 
Francis Maxwell, the 30th August, 1856 (No. 2016), or with such combined 
soaps as result from the combination of a curd soap with “ements producing a 
hydrated soap, no matter in what manner they may be manipulated, combined, 
and finished. Or, with such combined soaps as result from the combination of 
any ordinary finished soap with a hydrated soap, or with ‘the elements pro- 
ducing a hydrated soap, mottled or not, and with or withcut resin 
715. G. B. Pettit, New Oxford-street, Low/on, ‘* An improved method of and 

apparatus for heating water and other liquids, apylicable also to te 
evaporation of liquids.” — Dated 15th Murch, 1862. 

This invention consists in heating water for baths and other purposes, and in 
evaporating liquids, by means of what the patentee terms a “ floating fire.” 
The apparatus consists of a double bowl or cup of sheet metal, with a space 
between the two cups, with tubes establishing communication between the 
inside of the inner cup and the water in which the apparatts floats, and with a 
central pipe rising from the bottom of the inner cup above the line of floatation. 
He inserts a pipe—connected to a gas supply by flexible tube or ¢ 
fitted at its lower end with a burner with radial jets—into this ce 
fixed it so that the jets shall nottouch the outer cup. He pl 
mica, or other transparent material, on the central pipe, and | g 
Air channels for suplyingair for supporting 
























prior to inserting the burner. com- 
bustion are carried down the outer cup. In some cases he dispenses with the 
central tube, and forms the burner on or attached to one or other of the cups. 


According to the size and purpose to which the apparatus is to be 

must the number of gas jets be varied. 

717. W. McApam, Glasgow, “* Blocks, pullevs, and weights yor window 
dc.” — Dated 15th March, 1862. 

This invention relates to the application of clay or other suitable mineral sub- 
stance, either in the form of earthenware or glass, to the manufacture of blocks, 
pulleys, and weights, and which have hitherto been manufactured oi metal. 
under one modification of these improvements, as applied to the hanging ot 
window sashes, the block or frame in which the pulley or pulleys run is formed 
of clay moulded to the required form, and afterwards glazed and fired in the 
usual way. The sheaves or pulleys are also formed of similar materials, and 
various kinds of clay, such as is used in the manuiacture of porcelain and all 
kinds of earthernware, may be employed. Instead of using iron or other metal 
for weights it is preterred to make them of the heavier kinds of earthenware 
These weights are either moulded solid or with an internal cavity to be filled 
with ** mine dust,” or other suitable mineral material, or which may he mixed 
with the clay for the purpose of increasing the specific gravity of the weights. 


apphted so 


sashes, 














723. G. Hamitton, Willow-terrace, Islington, “* Tumbler locks.”—Dated 15th 
Morch, 1862. 

This invention has for its ohject the so constructing tumbler locks that the 
proper positions of the tumblers for allowing the bolt to be shot may not be 
detected by applying pressure to the bolt in the well-known manner. For this 
purpose the patentee mounts the tumblers on an eccentric, the pin of which is 
carried by the case of the lock. The tumblers are each capable of turning 
around the eccentric, and, when the tumblers are correctly set by the key before 
the bolt is shot back, the eccentric will not be caused to tura on its pin; but 
when the bolts are pressed back before the tumblers are correctly placed the 
stump upon the bolt will press against the tumblers and cause them to recede, 
the eccentric by turning on its pin allowing them to do so. The turning of the 
eccentric onits pin is arranged to bring into action a catch or stop for the bolt 
to come against, and he also arranges the lock so that the bolt, when further 
pressed on, shall, by acting on the stop, cause the eccentric sti!l further to turn 
on its pin, and so move back the tumblers away from the stump on the bolt, in 
order that the stump shall no longer press inst them. 











T.and T. Penpiesvry, Bury, ** Lubricator.” —Deted lath March, 1862. 
his invention consists in an improved form of grease cock for lubricating 
cylinders, pistons, pumps, and other mechanism, which lubrication is effected 
by the action of the machine itself. The patentees construct the cock with a 
funnel at the top of the usual form for receiving the oil or other lubricating 
material ; the cone or plug they make hollow, and fitted with a stuffing box and 
projecting spindle of any convenient form; the plug or cone has an aperture 
corresponding in size with the hole ie the bottom of the funnel for allowing the 
oil to pass into it, and another hole is placed near this last mentioned one, 
coinciding with a tube passing up through the centre of the funnel holding the 
oil, having its mouth above the surface of the tallow or oil for the purpose of 
allowing the escape ofair. A third hole is formed in the opposite side of the 
plug from the two last mentioned ones, which is turned off when the two others 
are in position, a pipe passing up through the funnel of the cock connected with 
the inside of the cylinder, or with the boiler, so as to allow the passage of the steam 
up through it. This pipe is connected with this last hole. A passage is formed 
through the stem of the cock passing into the cylinder in the usual manner. 
The operation is as follows :—The cock being turned so as to bring the aperture 
in it so as to coincide with the hole in the funnel, the oil will ran down and fill 
the hollow plug, the air going off by the pipe sing through the funnel; the 
plug is then removed by a lever, or other contrivance connected with the 
machinery, which brings it over the passage in the stem, and also the third hole 
in connection with the pipe from the cylinder or boiler, which, by means of the 
pressure of the steam, forces down the stem and into the cylinder; the lever on 
the spindle then turns the plug, and the same action is repeated. 
















727. W. Cuark, Chancery-lane, Loudon, * Water meters.”—A communication. 
—Dated \7th March, 1862. 

This invention consists in the arrangement within a stationary cylinder or 
cylindrical pipe of two or more oblique-bladed wheels, secured at suitable 
distances apart on a central shaft, so applied as to rotate freely within the said 
cylinder or pipe, and two or more series of stationary spiral water passages sus- 
rounding the shaft in the spaces between the said wheels,such passages and the 
blades of the said wheels being set at angles of 45 deg. or thereabouts to the 
axis of the shaft and cylinder or pipe, but their obliquity being in opposite 
directions relatively to the said axis, so that water passing through the said 
cylinder or pipe may be caused to strike the blades of the wheels perpendicu- 
larly, or nearly so. to the faces thereof, by which system of wheels and 
passages the water as it passes through the cylinder or pipe is made to act onthe 
several wheels in succession, so that greater power is obtained to give motion to 
the shaft, and the indicating apparatus which is geared therewith, than could 
be had with a single wheel, while at the same time there is no material increase 
of friction on the shaft. 

728. A. S.and A. K. Srocker, Wolverhampton, “ Construction of inetal boot 
heels and tips and horse-shoes.”— Date ¢ Vith March, 1862. 

This invention consists in the manufacture of metal boot heels and tips by 
rolling or otherwise, forming the reds of iron, out of which they are to be made 
in such manner as to cause them to be indented, or of uneven surface or sur- 
faces on those sides which have hitherto been rolled and used in a plain state, 
and in bending or countersinking such or other heels and tips. The invention 
also consists in the manufacture of horse-shoes by the employment of certain 
dies cast, sunk, or otherwise constructed in such manner, and of the desired con- 
figuration, into which iron or other metal, having been beforehand properly pre- 
pared, is intended to be forced or pressed, which, by the aid of such dies, and the 
pressure applied thereto, and the article to be made, will cause the crude metal 
to take the formation intended, any surplus web or waste attached to the shoe 
beyond its proper form being removed by the aid of clipping tools, as is well 
understood in the trade. 


























729, W. E. Gepce, Wellington-street, Strand, London, * Crinolines."—A coiw- 
munication.— Dated Vith March, 1862 

It is proposed, according to this invention, to accomplish the covering of 
crinoline steel by means of paper in combination with network or 
Very light fabrie and inexpensive material. The paper of any colour is to be 
placed on each surface of the steel, and covered with the ti . both being gene- 
rally of the same colour, and the paper may be wound on the steel as a band or 
pasted or glued thereon.— Not procee «d with. 

731. L. P. Monert EL, Paris, ‘* Cold 
1842. 

This invention cannot be described without reference to the drawings. 

734. J. and W. Weems, Johnstone, Renfrer, ** Apparatus fir indicating 
the pressure or quantity, und reguluting the discharge of fluids.”—Duted 
ith March, 1862. 

One part of these improvements relates to the arrangement and construction 
of apparatus for indicating the pressure of fluids. One modification, as applied 
to a steam pressure gauge, consists of a diaphragm of india-rubber, metal, or 
other suitable material, fitted in a small steam chamber. To this diaphragm is 
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vapeur generator.”— Dated 17th March, 


attached a rod, the upper part of which forms a rack that gives motion to a 
wheel; depending from this wheel isa lever or rod with a ball or weight 
The spindle of the wheel projects through the dial 
graduated te show the pressure in pounds, and to this 
When the pressure of the steam, air, 


attached to its extremity. 
‘@F index face, which is 
spifidle the pointer or index is attached. 
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gas, or other fluid acts upon the diaphragm, it raises the vertical rack, and 
moves round the wheel, to which is attached the lever weight, and which serves 
to keep the index in a vertical position when not otherwise acted upon. The 
pressure on the diaphragm causes the lever weight to rise towards the centre, 
at the same time giving motion to the pointer, and thus indicates the 
pressure. 

740. J. Hicks, Hatton-garden, London, 

March, 1862. 

This invention consists in terminating i 
instead of employing a straight tube as heretofore; and for some purposes in 
forming the tube throughout in the shape of a spiral coil. It is necessary that 
the length of straight tube, together with a straight line carried through the 
centre of the coil, should make up a length of from thirty-one to thirty-four 
inches. And wher the tube is in the form of a helical coil from the bulb up- 
wards, then a straight line from the bulb to the top of the coil must measure 
from thirty-one to thirty-fourinches, The object of the invention is to obtain a 
more ex*ended scale than is procurable with a straight tube. The inventor 
proposes that the scale shall be spiral, and that the coils or Tings of the 
scale shall be placed between the coils of the barometer tube.—Not proceeded 
with. 

741. E. Sorrn, Carlisle-street, Soho, London, “ Watch k-ys.”"—Dated lith 
March, \862. 

This invention consists in constructing watch keys which act in a similar 
manner to those known as * Brequets,” but which are applicable to winding 
watches, whether the winding is effected by turning the key from right to left, 
or vice versd. In the brequet keys a key winding by turning from right to left 
will not effect the winding of a watch where the key has to be turned from left 
to right. ‘he improved key consists of a spindle united to a ball or other piece 
free to be turned in a rotary direction upon a pin carried at the upper part of a 
guard or cage, which cage is large enough to allow of the ball revolving within 
it, and which is connected at bottom to a collar within which the upper part of 
the spindle is tree to revolve.—Not proceeded with. 

744, T. Myers, Brighton, “ Meters for measuring gas, water, or other Muids 
Pated Vith Murch, 1862 

This invention consists, t, of a measuring cylinder furmshed with valves, 
valve-boxes, and ducts so arranged as to act with the requisite sensitivencss, 
and that the action shall only be carried on during supply, and shut off imme- 
diately the supply ceases. The cylinder is fitted with a piston having a piston- 
rod protruding beyond the top of the cylinder with collars thereon, between 
which works the end of a lever supported by standards with a roller at one end 
to prevent friction, the other end being forked to guide and work a slide valve 
made of brass, or other suitable mate , or rollers which press upon a dia- 
phragm valve, made of india-rubber or other elastic or pliable material ; such 
slide or diaphragm valve covers several ducts (five, for instance), but the 
tee does not contine himself to any particular number of ducts, their shape, 
. or position. The slide valve, or the rollers acting on the diaphragm, are so 
arranged as to press upon and close one or more of the said ducts at one time, 
Some of the ducts (two, by preference) lead some (one, by preference) to the 
upper and some (one, by preference) to the lower part of the cylinder, and hence 
upon water, gas, or other fluid being admitted by the supply pipe, it will, 
aceording to the position of the piston and the attached piston-rod, cause the 
opening of some of the ducts, and allow the water, gas. or other fluid to enter 
either above or below the piston, and thus keep it in motion. 


“ Mercurial baroneters.”— Dated 17th 


the barometer tuhe at top in a coil, 





























746. M. A. F. Mennons, Puri,“ An improved combination of cooling and 
ovrming « safe for the preservation of solid and 
fluid p-ovisions.”—A communication.— Dated 18th March, 186 

This invention cannot be described without reference to the drawings. 

748. M. A. F. Mennons, Paris, “ Needle threading apparatus.”—A communi- 
cation.— Dated 1th March, 1862. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with, 

753. C. ILes, Birmingham, “ Umbrellas and parasols.”—Dated 18th March, 
1s62. 

This invention relates, First, to the construction of an improved top notch or 
runner notch for umbrellas and parasols. The Second part of the invention 
consists in making middle bits for umbrellas and parasols in such manner that 
the parts which come into contact with the fork have a raised projection in order 
to strengthen and widen this part of the middle bit. The Third part of theim- 
provements consists in making the handles and tips of umbrellas and parasels 
of china or other vitrefied materials; also in the use of hard cement, such as 
Keene’s or any other similar hard cement, capable of bearing a smooth and 
polished surface. Fourthly, the invention consists in making the heads of the 
rivets used for connecting the middle bits and stretchers of umbrellas and para- 
sols of a rounded, dome, or scutching pin shape, and when the rivet is passed 
through the hole the inventor stamps in suitable dies a head of a similar form 
on the other end, or a washer may be placed on this end which may be rivetted 
or stamped to connect the stretcher and middle bit firmly together, and by these 
means he makes a very strong and neat joint.—Not preceeded with. 

754. A. A. Beaumont and J. A. Escavien, Paris, “ Flying top.”—Dated 18th 
March, 1862. 

This invention consists in the construction of a hollow top forming the centre 
of a helix to which it is fixed; the lower part of the top is reduced in size to 
allow of its being adjusted to a handle made to receive it. The handleis hollowed 
out cylindrically at its upper part in order to contain a bobbin, on which a small 
cord or a picce of string is wound for giving a to and fro motion tothe bobbin, 
which is provided at its upper part with a cup of a concave form to receive 
with facility the top. A hole is made in the handle for the passage of the cord 
or string. ‘This toy is used by hoiding the handle in one hand, and imparting a 
rotatory motion to the bobbin to wind up the string ; the top is then placed in 
the cup, and it is only necessary to pull the string to cause the top to fly off and 
turn in a vertical direction.— Not proceed: d with. 

. J. A. Jaques and J. A. Fansnawe, Tottenham, and ¥. Jaques, Droyles~ 
don, Lancaster, ** Elastic surface rollers.” —Dated 18th Mach, 1862. 

The patentees claim the combination of the hard and soft compounds of indla- 
rubber, known in this .country as junction rubber, with any suitable core, for 
the purpose of producing elastic surface rollers, as described. 
756. J. A. Ronkerti, Northampton-road, Clerkenwel!, London, “ Meteorological 

instruments and thermometers.’’— Dated 18th March, 1862. 

This invention consists in placing the engraved and graduated scales of ther- 
mometers, barometers, and other meteorolog instruments, in either flat or 
round glass tubes, which may be sealed uj the ends, so that no water or air 
can get at them. The protected scales are adapted tothe mercurial or capillary 
tubes by being secured alongside of them on flat pieces of wood or metal in any 
convenient manner, and all the useful parts of the instrament being protected 
by a glass covering, it follows that little or no damage can result to the scale 
from atmospher ic influences,— Not proceeded with. 


757. J. Wricnt, Bridge-street, Blackfriars, and U. Wurarcrort, Fore-street, 
London, “ Machinery for lasting and making boots and shoes.”—Dated 
Isth March, 1862. 

This invention consists of a machine for lasting boots and shoes when the 
uppers are seamed and the inner sole is to be affixed. On a suitable stand or 
frame are mounted four sliding plates, two corresponding in outline to the sides 
of the boot or shoe, and the two others fitting the toe and heel. These plates are 
adjustable by screws to any size of boot, and slide in grooves so as to open 
and shut by the action of two parallel shafts, on which are mounted caims press- 
ing against the two side plates; the ends of the twoside plates are formed wedge 
shaped, so as to embrace the two toe and heel pieces. By this means the inventors 
are enabled to contract the whole of the plates simultaneously when not acted 
on by the lever. The plates are kept open by a spring, and the last with the 
upper leather and inner sole is placed within these plates, and supported from 
underneath at each end; the plates are then closed, which stretches the upper 
leather, and makes it to fit accurately the last. On the same spindle which 
actuates the slide are tixed pincers which grasp the projecting edges of the 
leather, stretch it tight, and keep it so tillthe workmen has pegged the upper to 
the inner sole, the tracks or pegs being put in through holes or slots in the edges 
of the sliding plates. 
759. F. Warner, Crescent, Cripplegate, London, “ Cocks or tops.” —Dated 19th 

M rch, 1862. 

For the purposes of this invention the valve spindle has formed on it a toothed 
rack, which isreceived into and works within the water or steamway of the tap 
or cock. The face of the valve is, by preference, circular, and is packed with a 
soft packing where it comes against its seat, which is preferred to consist of a 
projecting ring with a thin e& to enter the packing in the face of the valve. 
Or the seat may be packed or have a washer of soft material, and the projecting 
ring may be on the face of the valve. The toothed rack used is constructed as 
follows *—There is a slot formed through an extended portion of the spindle of 
the valve, on the inner surface of one side of which slot the teeth forming the 
tvothed rack are formed in such manner that, when the pinion used with the 
rack is in its place, the diameter of the pinion nearly corresponds with the width 
of the slot. The axis ofthe pinion passes through a suitable stuffing box into 
the interior of the body of the cock or tap. This stuffing box is constructed in 
such manner that, by screwing downthe packing which takes its bearing on the 
axis, the requisite friction is obtained to resist the tendency of the axis to turn 
with the force of the pressure of the fluid, It is preferred that the arrangement 
should be such that about a quarter turn of the axis of the pinion should be 
sufficient for opening and closing the valve, The lower end of the axis of the 
pinion is pointed, and has its bearing in a suitable cup. The guide spindle of 
the valve is ma three sided, the sides being hollow as heretotore, that 
the water or steam or other fluid may pass freely on the three sides of the spindle, 
while the three angles ot the spindle serve to keep the valve and spindle cor- 
rectly in the water or steam way. 


Jiltering apparatus, 









































Not proceeded wiih. 
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Sream Surpring Enorveers.—By the new Act on merchant ship- 
ping, on and after the Ist June next, every steam vessel which is 
required to have a master with a certificate from the Board of 
Trade is also to have an engineer possessing a certificate from -the 
Board.of Trade, The certificates are to be of the first and second 
class. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


A Suent Lent mw ote Demanp ror Finisnep Iron: Orders =e 
nevertheless—OBSTINATE AND CareLess Workuen: Effects of their 
Misconduct — “ Lancasnire Laps” iy Starrorvsame: More in 
Demand--Pia Tron: Alleged Large Sales—Coau Trave: Prices 
Unaltered—GexeraL Harpware Traves: Continued Improvement 
in most Branches—JoKe at THE Expense or Certain Iron Sarg 
MAKEks. 





Orxpers for finished iron are not now coming in, either in so large a 
number or of somuch value as they were a fortnight and three 
weeks ago. Such, however, were the specifications that were then 
obtained, that makers have enough work to go on with for several 
weeks ; and if specifications should follow in due time, for the re- 
maining portions of the orders given out in the past few weeks, there 
will be a tolerable amount of activity at most of the works up to 
Christmas. For certain descriptions orders are being refused daily 
by half the houses who are asked to specify. The descriptions re- 
ferred to are those which have been so long in demand—plates and 
sheets. A person having sheet plates to give out could not get the 
orders off his hands, at first-class houses, if he wanted the iron 
within atime which is now regarded by most customers as “ reason- 
able.” Indeed, some makers are inconvenienced by the pressure 
upon them for the delivery of sheets and plates. But if the pre- 
vailing lull in the arrival of orders should continue the complaints 
from customers, which are now numerous, will soon decrease. 
They would not, however, be so many as they are if the workmen 
were a steadier and more intelligent class of men. Considerable 
difficulty is being experienced by some masters with their puddlers 
aud furnacemen, who, whenever their employers are busy, are pro- 
verbially “awkward.” Several summonses have been taken out 
recently by the principals of finished iron houses, against negligent 
and obstinate men of this class; and the cases brought before magis- 
trates represent only a portion of the offences of this description. The 
last case was one in which some puddlers bad the impudenceto allege 
that it was not imperative upon them to bring out their iron so hot that 
when it had left the hammer it could be easily rolled into the pud- 
died bar; and, further, that when bleoms were rejected by the 
roller, they were re-heated at the close of the week iv a furnace kept 
for the purpose! Why, the men are paid only ujcn the weight of 
the puddled bar; and it is well known that, if a pirtially hot bloom 
s attempted to be rolled, the probability is that the rolls will snap, 
The case we refer to we record below. In other cases men leave 
work to go drinking, selecting the night for the purpose in the 
majority of cases. When the men at two or three furnaces leave the 
rest follow, like so many sheep, and the forge on the mill is com- 
pelled to stand the remainder of the night, and the completion of 
orders is retarded, A large number of puddling furnaces are now 
out in this district, in consequence of conduct of this description, 
added to the scarcity of good workmen. Intelligent youths, and 
young men who can labour, are badly wanted. A few youths from 
the cotton districts have just come into this locality, and they found 
immediate employment as “ underhands” (puddlers’ assistants). 
They earn 3s. a day, and are much liked by the proprietors of the 
works at which they are engaged. They are more intelligent, and, 
as a consequence, more obliging than the youths of the same class of 
this district. We know of one firm who would gladly find employ - 
ment for as many as fifty more such youths—youths of say seven- 
teen years of age, at the same rate of wages. 

The pig iron makers all allege that they are sold—some of them 
at their present rate of make for as many as six months in advance! 

Of the coal trade we may remark that some producers of household 
samples are getting slightly more for their article, but that coal used 
at the manufactories is still being sold at nearly unremunerative 
rates, the recent attempt on the part of colliery proprietors to 
obtain an increase upon the late quotations having proved a failure, 

Kelative to the general hardware trades we are able to record a 
continuance of the improvement noticed in our last two reports. 
All the principal branches participate in the improvement. At most 
of the manufactories there are orders sufficient for work at full time, 
whereas at this time last year merchants and manufacturers were 
diligently searching for orders, and some hands were on short time. 
The trades generally of Birmingham are still in a satisfactory state. 
In all but a few of the fancy trades business is healthy. Orders are 
increasing, and the Continental trade is rather beyond the average. 
Irrespective of the gun trade, there is a moderate amount of business 
doing to America. In the leading trades of Wolverhampton 
business is decidedly better. The tin plate workers are doing a 
steady trade. The lock trade continues quiet, and still suffering in 
some degree from depression. At Darlaston all hands are fully em- 
ployed; and inthe neighbourhood of Wednesbury business is pretty 
good, the foundries are in full work, and a rather increasing demand 
is experienced for the smaller class of castings. The chain makers 
have a moderate supply of orders. For cut nails there is rather an 
active demand. The iron safe trade is not active. Very few 
ordersare to be obtained in the home market. Somewhat more is, 
however, being done for the foreign market. The makers justly 
observe that safes are articles that men do without so long as 
business is depressed. No improvement is looked for this year, 
The competition in this article is great now-u-days, and the prices 
have been cut down very much. The Builder perpetrates a joke at 
the expense of certain makers who are anxious to bring their goods 
before the notice of the public with eclat. Here it is:—“ The one 
was a Yankee, the other wasn't. He that wasn’t told his story:— 

“ A game cock had been shut up iu one of his safes, and then it was 
exposed three days to the most intense heat. When the door was 
opened the cock stalked out, flapped his wings, and crowed loudly, a 
if nothing had happened. It was now the Yankee's turn. 

“A cock had also been shut up in one of his safes with a pound of 
fresh butter, and the safe was submitted to the trial of a tremendous 
heat for more than a week. The legs of the safe were melted off, and 
the door itself so far fused as to require the use of a cold chisel to get 
it open. When it was open the cock was found frozen dead, and 
the butter so solid that aman who knocked off apiece with a ham- 
mer had his eye put out by a frozen butter splinter !” 

The metal market is becoming firmer; it is said that the slightest 
increase in the demand for copper will cause an advance in the price 
of that metal. For lead there is a considerable demand for America. 
The price of spelter has gone up. During the past fortnight tin has 
been advanced £8 per ton. 

In consequence of the rise in the price of block tin, arrangements 
are being made by the tin-plate makers to raise the price of the 
plates made in this district 1s. box. The advance will, in a day 
or two, be notified to customers in the usual trade circulars, 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
THERN Marrers: Monster Marine Boiler: Substitute for Coal 
tas: New Colliery: New Blast Furnace at the Consett Jronworks— 
Gas rortHe Pacna or Ecyer—Wirnam Dratnace;: Report of 
Mr. Hawkshaw, C.£.—Raiway Extension iy YORKSHIRE— BTaTeE 
or Trave: Sheffield: Manchester—Lavenroo.: Mersey Docks and 
Harbour Board: Liverpoo! Polytechnic Society—Tus Stock or Cos- 
ron—Scorrisu Tors: Steam Shipping: Glasgow Association of 
Assistant Engineers : Steam l’loughing, ge. 
We begin with the north, A very large marine boiler has just 
been turned out by Messrs. J. Thompson and Co., Spring Garden 
Engine Works, Newcastle. It took about thirty horses to drag it 
through the streets from the works to the 69-ton crane, where it will 
be shipped. The weight of the boiler is 36 tons, and it is intended 
for a large steamer built by Messrs. Pile and Spence, Hartlepool, to 
which port it will be conveyed by ship. A gentleman connected 
with Newcastle, but now residing in London, writes as follows to 
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the local Chronicle in respect to a substitute for coal gas:—“ Much 
has been said and written on bad lights in our streets and houses, 
and the large price paid for it, but the system I wish to introduce is 
better gas and at one-fourth the price of coal gas, within the reach 
of all, being much cheaper than candles to them. There are two 
different materials it can be made from, which can be obtained in 
any part of the world, saving ina great measure the cost of carriage, 
and insuring an everlasting supply. ‘The process is simple, and the 
plant or works cost less to lay down and maintain them; it will cause 
more persons to use gas, making the consumption one-fourth more, and 
will pay a greater dividend than any of the gas companies at present 
do. Instead of paying 4s. or 4s. 6d. per 1,000, it can be made for 
one-fourth, and every village can then boast of its gas company, 
and every cottager also can rejoice in having a good light to assist 
him in storing his mind of an evening with useful books. I am 
willing to prove, either practically or theoretically, how this can be 
done; and if a company of spirited capitalists would unite, New- 
castle can be lighted at much less cost and very much better 
than ever any coal gas can do it. I have no doubt but this 
will soon become general, in fact it must become so, as none 
of us will pay 4s. in the market for an article when we 
could obtain a better for 1Is., and I shall be willing to 
undertake the same at any time.” On Saturday the first 
wagons cf a new colliery near Anfield Plain, Durham, were loaded 
with coal for shipment. The colliery is the property of Messrs. 
Nicholson and Snowdon, and bears the name of West Pontop. It is 
but on a small scale as yet, but there is every prospect of an abun- 
dant supply of fine coal, suitable alike for house and steam purposes. 
A new aud large blast furnace was blown in last week at the Consett 
Ironworks. It was charged with 104 tons of coke, and 119 tons of 
minerals ; and when it was tapped the yield was satisfactory beyond 
expectation, The size is nearly three times that of ordinary furnaces, 
and when in active operation the proprietors expect to derive 400 
tons of metal per week from it. 

Mr. G. Bower, of St. Neot’s, Huntingdonshire, has received a 
commission to light one of the palaces of the Viceroy of Egypt with 
gas. The palace, which is of considerable dimensions, is to be pro- 
vided with 3,000 lizhts. 

Mr. Hawkshaw has addressed a lengthy report to the Witham 
Drainage Commissioners on the present state of the drainage of the 
Upper Witham district. From the annexed extracts it will be seen 
that the subject is not without magnitude or importance :—“ The 
works connected with the improvement of the drainage above the 
grand sluice I estimate at £53,000. In this estimate is included a 
sum for the earthwork in deepening and widening the river Witham 
from the grand sluice to Bardney lock toa uniform level of one foot 
below the cill of the grand sluice equivalent to five feet (about) below 
the existing cill of the Bardney lock, and also earthwork in deepen- 
ing and widening the south delph. In this estimate also is included 
sums for lowering the cills and the chambers of Bardney lock, Kyme 
lower lock on the Sleaford navigation, and deepening that naviga- 
tion from its junction with the river Witham to the lock, and for 
lowering the cill and the chamber of the lock of the Horncastle 
canal near its junction with the river Witham, and for altering the 
lock on Newham drain at Anton’s-gowt, at its junction with the 
Witham. In estimating the earthwork I have assumed the river to 
be deepened, and to be widened to the following widths from the 
grand sluice to Bardney, viz., 50ft. bottom width from the grand 
sluice to Chapel-hill, 45ft. bottom width from Chapel-hill to 
Tattershall Bridge, and 36ft. bottom width from 'lattershall Bridge 
to Horsley deeps; andthe south delph tobe widened to a bottom 
width of 20ft. at Horsley deeps, gradually narrowing to 15ft. at its 
junction with the Sincil-dyke, and to be deepened to a depth of Sft. 
below the level of the present cill of Bardney lock, decreasing from 
that depth to about one foot below its existing depth at its junction 
with the Sincil-dyke. The Sincil-dyketo be thoroughly cleaned 
out to Bargate sluice. The slopes, whether in the river Witham or 
in the south delph, to be 3 tol. From thus deepening and improv- 
ing the river and south delph above the grand sluice, I estimate 
that the level of the floods will be lowered about 2ft., the maximum 
level of the highest flood at present being “~ above the cill of the 
grand sluiceat Boston andof high floods 13ft. The water insome of the 
drains in the higher lands that is now pumped up could then be dis- 
charged in some cases almost or altogether by gravitation, while 
the discharge of the water from the lands ata lower level would be 
assisted by gravitation. It is evident that if the works of the out- 
fall of the river Witham, recommended by me in my report thereon 
dated 29th June, 1861, were simultaneously carried out, much more 
important results would be obtained. By deepening the river above 
the grand sluice and the south delph to a still greater extent than 
therein suggested, and underpinning, soas to lower the cill, or recon- 
structing, if necessary, the grand sluice (the expenditure for which 
objects would then be warranted), the whole of the engine power in 
the districts under consideration could be dispensed with, and the 
waters carried off by gravitation.” 

Mr. Hodgson, C.E., of Newcastle, has delivered a report upon the 
best method of supplying the towns of Helmsley and Kirkby Moor- 
side with railway accommodation, Mr Hodgson is of opinion that it 
is desirable that a new line should leave the Malton Railway near 
Hovingham and proceed thence ria Stonegrave to Helmsley, and from 
Helmsley to Nawton and Kirkby in acontinuous line. The length 
from Nawton, the point of junction to Helmsley ywould be 5 miles 
200 yards, and the estimated cost £30,000. The length from Helms- 
ley to Kirkby would be 54 miles, and this was also put down at 
£30,000, A Dill is to be applied for next session for the construction 
of the line. 

Business affairs at Sheffield are still spoken of rather more cheerfully. 
The orders from the agricultural districts, especially the south of 
England, are decidedly better in consequence of the harvest having 
resulted tolerably favourably. The depression in the metropolitan 
districts, however, continues to curtail orders from that direction. 
The wire mavufacturers are busy, particularly for materials required 
for the manufacture of wire rope, which is now extensively used 
for colliery and other purposes. Capt. Palin, reporting with regard 
tothe state of employment at Manchester, returns the positions of 
the machinists and foundries of that city as follows :—Machinists— 
on fulltime with all hands, 7; on full time with a portion of their 
hands, 24; on short time, 14; stopped altogether, 2. Foundries— 
on full time with all hands, 4; on full time with a portion of their 
hands, 15; on short time, 4; stopped altogether, 1. 

We turn to Liverpool. At the last meeting of the Mersey Docks 
and Harbour }oard, it was stated that notwithstanding the absence 
of the usual cotton supply, and the great abundance of warehouse 
room at present available in the town mest of the ware 1ouses of the 
board were upon the whole well filled, showing that the trust was 
still in a flourishing condition. Mr. Boult moved “That the 
resolution of the board of the 25th of September, 1862, in reference 
to so much thereof as refers to a plan by which it was proposed to 
make the entrances to the Prince's Dock Basin 50ft. wide, be referred 
to the Works Committee for re-consideration. He said, gates of 50ft. 
were sv narrow for outside entrances that he thought it would be 
obvious to every gentleman there would bea great danger of large 
ships being caught in the tide and nipped when docking, and that 
serious results might follow. He had had some consultation on the 
subject, particularly with the north assistant harbour-master, who 
told him that he would rather work the basin with one pair of gates 
of 70ft. than two of 50ft. He therefore hoped the committee would 
see the propriety of widening the gates at leastto 60ft. But there was 
another matter. It required from forty-five to fifty minutes toopen and 
shut the 70ft. gates at the Coburg and Queen’s Basin by the machinery 
attached to them. It was obvious they could not possibly afford to 
lose so much time as thatin working the Waterloo and Prince's Docks, 
He therefore thought that the committee should apply hydraulic ma- 
chinery to the gates, whatever the expense might be, because that 
machinery would open and shut the gates in a few minutes, and the 
saving of time would be of the greatest importance at that particular 
basin. Mr. Mondel, who seconded the motion, suggested that 
steam power might be adopted with great advantage. They could 


not use the hydraulic power for transporting theirships in the dock, 
but they might use their steam power. 


Therefore it was a question 
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for consideration whether those gates could not be closed by steam, 
which would be less expensive than by hydraulic power. The 
motion was agreed to. A letter was read from Mr. Charles Mac 
Iver requesting that a shed now being erected on the west side of the 
Canada Dock should be made a closed shed equal to those of the 
Huskisson Branch Dock, and that it be appropriated to the British and 
North American Royal Mail Steam Packet Company for the accom- 
modation of its trade. Mr. Mac Iver urged the claims of the com- 
pany to further accommodation as being absolutely necessary for 
the working of their traffic; and pointing out the facilities afforded 
at Havre to competing vessels of large dimensions: —“ Some of the 
members of the board are well aware that I have for many years 
retained a portion of the Trafford Dock, where the whole loading 
and discharging of these mail steamers could be accomplished (if it 
must be doue by barges, as we have been compelled to do it) with- 
out going into theLiverpool docks at all. Andif the public service can 
have water-space on!y, and no quay berths, the port of Havre could 
accommodate the largest of them for lying-up-purposes; and the 
new Havre graviug-dock, just opened, of 400ft. in length, with 
100ft. gates, would always be available for overhauling and cleansing 
bottoms. It is an indisputable fact, which the Dock Board may as 
well be apprised of, that the port of Havre, besides its new large 
graving-dock, and at least two dock entrances of 80ft. width, 
will, in three or four mouths hence, have a wet dock entrance 1(0ft. 
wide, with gates of the most modern construction, ready fer the 
reception of such vessels as the Scotia and Persia.” In conclusion 
he suggested that it is highly desirable to complete without delay 
the east entrance to the Canada Dock, because the opening of the 
Branch Huskisson Dock, and the alteration of the Huskisson Dock 
entrance to permit the safe passage of screws, will throw so much 
work upon that entrance as to render the Huskisson Dock unavail- 
able for graving-dock purposes; and, in like manner, the present 
100ft. entrance to Canada Dock will be so much required as a mere 
entrance and exit, that the Canada Dock: will also be unavailable 
for graving-dock purposes. Mr. Mac Iver’s letter, the tone of 
which was not much approved of by the board, was referred to the 
Docks and Quay’s Committees. 

At the last ordinary meeting of the Liverpool Polytechnic 
Society, Mr. Cope, of Naylor-street, exhibited specimens of casks 
ey! adapted for the storage and conveyance of petroleum. Mr. 
W. H. Weightman exhibited a diagram of a new and improved 
kitchen ventilator. The paper for the evening, ou “Subterranean 
Rivers and Volcanic Features of the West Indies,” was read by the 
president. 

As was anticipated in Tue Encinger a week or two since, the 
stock of cotton on hand at Liverpool continues to increase. The 
week's return, which will appear in the Times to-morrow morning, 
will show a total on hand of upwards of 300,000 bales, a larger 
quantity than for many months past. This is a fact of immense im- 
portance just now to Lancashire interests. 

We group together a few items of gossip from Scotland. Messrs. 
Burns having sold the steamship Giraffe, she will be replaced shortly 
by the Wolf, now building by Messrs. Napier, for the royal mail 
line between Glasgow and Belfast. At the annual meeting of the 
Glasgow Association of Assistant Engineers, which has just been 
held at Glasgow, Mr. W. R. Copland was re-elected president, and 
Mr. W. Foulis secretary. A paper was announced for the next 
meeting, on “The Slide Valve,” by Mr. Foulis. A new iron 
barque of 550 tons, named the Black Watch, has been launched from 
the building yard of Messrs. A. Stephen and Sons, of Kalvinhaugh. 
The vessel is the property of London owners, is to be commanded 
by Captain Garlies Couper, and is intended for the South American 
trade. A letter from Ayr, under date October 14, says :—“ Fowler's 
steam plough—generally acknowledged by agriculturalists to be the 
best invention of the kind yet brought out—is to commence opera- 
tions for the season, to-morrow, on the farm of Clune, near Ayr. 
One of Mr. Fowler's engineers has arrived from Leeds, and will set 
the plough a-working. Mr. Weir, the proprietor of the plough, has 
had a great many applications from farmers to get their early land 
turned over by the aid of the steam horse, and we believe he will 
very soon have as many engagements as be will be able to under- 
take this season. ‘The foundation stone of a new bridge across the 
Tay, in connection with the Inverness avd Perth Junction Railway 
Company, has been laid by the Duke of Athole, with masonic 
honours, at Bowally, about six miles te the north of Dunkeld. 





AvstraLiAN Exproration. — Landsborough, the explorer, has 
arrived in Melbourne, after having crossed the continent from Car- 
pentaria, in nearly a straight line with a small party, including 
two aboriginals, natives of Queensland. His journal has not yet 
been published, as he desires to verify some of his calculations ; but 
the viva voc+ description which he gave at a meeting of the Royal 
Society confirms the impressions formed from his letters dated from 
Warrego, announcing his return from the settled districts. He 
describes the country north of Cooper's Creek in glowing terms, 
and gives it as his opinion that pastoral settlement will proceed 
so rapidly on the newly discovered lands that, before twelve months 
pass over, it will be possible to pass from Melbourne to the Gulf of 
Carpentaria without camping out in the bush for a single night. 
The country throughout is well watered and grassed; more rain 
falls to the north than to the south of Cooper's Creek; the climate is 
healthy and comparatively cool; and the grass and herbs are 
remarkable for their fattening properties. On the Flinders river, 
iron bark and quartz ranges were crossed, and the country had 
every appearance of being auriferous. It is highly probable that 
virgin gold fields exist there. —Melbourne Paper. 

Foreign AND CoLontan Jottixes.—The Journal de St. Petersbourg 
of the 4th inst. contains an important announcement with respect 
to telegraphic communication between China and this country. An 
order of the day of the Director-General of Ways and Public Works 
states that the construction of the line of Siberian telegraphs which 
has already reached Omsk, and will in the course of 1863 be ex- 
tended to Irkutsk, has, with the assistance of the post, allowed of a 
more rapid interchange of communication between Europe and 
China, and that in consequence of this, and through the medium 
of the Minister for Foreign Affairs, to open communications there- 
upon, arrangements have been carried out to enable the Western 
powers to correspond with China via Russia. Despatches from the 
interior of the empire, destined for Kiachta and Pekin, will be 
received for transmission at the telegraph stations at St. Petersburg, 
Moscow, and Nijni-Novgorod. The long-talked of scheme of a 
railway from Halifax in Nova Scotia to Quebec, and thus, by joining 
the Grand Trunk, affording an uninterrupted means of communica- 
tion between Britain and her Canadian possessions at all seasons of 
the year, at last appears to be assuming a satisfactory position. 
The Halifax Sun states that the provincial delegates, assembled at 
Quebee to consider the feasibility of closing with the offer 
of the Imperial Government, have agreed to accept it. 
The terms are said to be that Canada assumes __five-twelfths 
of the pecuniary liability, and Nova Scotia and New Bruns- 
wick the remaining seveu-twelfths. The Official Gazette of Turin 
announces the arrival in that city of M. de Lesseps, on his way to 
Egypt, in order to be present at the inauguration of a portion of 
his canal by the admission of the waters of the Mediterranean into 
Lake Timsah, which lies nearly in the centre of the Isthmus. He 
states that the waters of the Red Sea in about six months more 
will fill the salt lakes, and that next year the passage will be 
open for small vessels. The works must, however, take three 
years more for their completion, and large vessels will then pass 
reely from one sea to another. It is stated, with reference to the 
Indian telegraph question, that the authorities at the India Office 
have decided upon taking immediate steps for completing the land 
line of telegraph now in existence as far as Bagdad on to the head 
of the Persian Gulf, and to lay a submarine cable thence to Gwadel, 
on the coast of Beloochistan, from which point a land line is being 
constructed to join the Indian system of telegraphs at Kurrachee. 
Colonel Stewart, R.E., directs the work generally, and Sir Charles 
Bright and Mr. Latimer Clark are the engineers. 


PRICES CURRENT OF METALS. 


British Metals are quoed Free on Board; Foreign in bond.—Extra sizes 
charged for at tle rates agreed by the trade. Brokerage is not 
charged for buyin; except on Foreign Tin. 
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RaiLs.—A good business doing. 

SPELTER.—Dull of sale. 

Correk in good demand. 

Tin.—In fair request. ; 
"T1N-PLATES.—Some considerable sales have been effected for America. 
Oct. 23rd, 1862. Moats anD Co., 65, Old Broad-street, E. 


PRICES CURRENT OF TIMBER. 














1861. 1862, | 1861. 1 
Perlosod— 4 8 £4 & 26 s¢ |} Perload— 4%54£85/42 & £24 
oe: TE me SD Oe FA. pine, por reduced C- aca wen 
. 310 410 3S 10410 | Canada Ist quality 17 0 10 18 10 
ae ye eS oj 3u40 Qnd'do 11 012 -0| 19 01310 
610; 5 0 510 = Archangel,yellow. 13 013 0,13 O14 0 
610] 5 0 510 | St. Peversby. yel... 111) 13 0 | 12 01910 
Slo; 310 40 Finland... - 9O 9, 9 010 0 
© 0) 0 0 O O) Memel .......++. 5 0/10 015 0 
5 o| 310 415 | Gothenburg, yel... 10 011 0} 10 O11]9 
610, 310 6 0 white 9 0 910|) $1010 0 
3 10) 215 310 | Gefle, yellow .... 10 011 10 | 10 O11 0 
3 5) 310 4 O | Soderbamn ... «9 1010 lv | 10 010wW 
35'3 5 3W Christiania, per C 
215| 210 215 | indy din oben om |92 025 0 
6 4 5060 Ph erage ' 
6 0! 5 0 6 O | Deck plank, Dnts 
00/0000 pera din f° 34 1 | Omld 
Yentz.fm510 616) 6 U0 610 | Staves, perstandard 
memate ot 0 810, 8 © 810 | Quebcc,pipe ..4. 70 0 750 CO 0 700 
Deals, per C., 12 ft. by 3 by 9 in. | ~ ee | ea puncheon 18 0 204 16 0 isu 
uebec, wht. spruce15 10 19 10 13 0 18 jaltic, crown 60 i 
qeetisnwhtspracelé 10 18 10/28 016 0 | pipe... . } 150 0 160 0 160 0 2700 











SCOTCH PIG IRON REPORT. 
Ss. 


= * 
No. 1 Gartsherrie .. .. 58 6 f.0.b Glasgow, 
»» 1 Coltness,.. « « 59 0 do. 
» i.Calder .. « 57 0 do 
» | G.M.B. oo oc SG do. 
» 8 Do. .. «of o 55 0 do. 
M. Nos. Do. .. « « 55 6 do. 
WARRANTS. 
8s. d. 
Cash prompt .. .. 57 0 perton 
85th No.Land (Tio Qpen 7 57 0 do. 
38 ey °° )2mO. » a ae 
— cw & oo oe OF CGC de 
MANUFACTURED IRON, 
Zs. d. 
Bars,Govan .. «- « « 7 0 0 
» Common « « o 63 6 
Drumpeller, Common .. .. 610 0 
Do. Best .. wc o F20 0 
Cramond Scrap Bars Delivered 
in London .. .. «+ «10 5 0 less 5 percent 
Plates and Sheets .. .. « .9 9 5 
Rails — oo « os 8 A 0 
Pi a ow oS 6 
Chairs <2 2. 22S Tl gaz 6 


GLasGow, 22nd October, 1862. 
The withdrawal of the bulk of the Warrants from the market has created 
a brisk demand for cash iron, and an advance to 57s. cash is the result. 
To-day, the close is firm: sellers, 57s. cash; buyers, 56s. 9d. 
Exports last week were 9,30¥ tons, against 14,434 tons in the correspond- 
ing week of last year. 
Suaw, THoMsoN, AND Moore, Metal Brokers. 








Tue New American Iron-Ctap Navy.—We read in the New 
York Tribune of September 30:—‘ Our naval reporter yesterday 
visited the yards in which iron-clad ships are building for the Go- 
vernment. In them all the utmost energy and industry were 
visible. The following is a rough estimate of the number of hands 
employed in the different places named :—Delameter Works, 1,000 
men; Greenpoint, 2,000 men; Jersey City, 1,200 men; Dry Dock 
(Whitney's ship), 500 men; Mr. Webb's, 500 men; total, 5,200 
men. Beside these, in nearly all first-class foundries and smitheries 
contracts have been obtained, thus necessitating the employment of 
more hands. In the Navy-yard there are nearly 4,000 men, and, 
working on the wooden vessels in course of construction hereabout, 
there must be at least 5,000; so that it would hardly exaggerate the 





fact to state that nearly 20,000 men are now employed in the 
vicinity of New York, whose wages the Navy Department will pay 
ultimately. The Weehawken will probably be the next iron-clad 
vessel Jaunched. She is building at Colwell’s foundry in Jerse, 
City. Planking has already begun, and the deck-floor is being laid. 
On the upper part of the hull the first iron plates were laid yesterday. 
They form, with the wooden portion of the bulwarks, a defence quite 
as wide, and far stronger, than the generality of “stone walls,” 80 
common in the suburbs. The lower part of the hull is being planned 
and prepared for the mail. It is expected that by the first proximo 
the Weehawken will be afloat. In the same yard with this vessel 
the Comanche, intended for California, is being built. She is all 
iron. Work on her is advancing rapidly. Greenpoint is like a 
human beehive. Ears are worthless when once you get inside the 
bounds of the Continental Works. The Montauk, Kaatskill, and 
Passaick, of the nine monitor fleet, and the Onondaga and Puritan of 
the special fleet are in hand. The Passaick, launched and “ engined, 
is preparing rapidly for seas The Montauk and Kaatskill will be 
aficat in a month. They are very much like their sister ships. 
The Puritan is the Great Eastern of the lot, being nearly as large as 
the three combined. She is only in frame. The Onondaga is 
further advanced. She is all iron, and will have two turrets. The 
Morgan Ironworks are getting up her machinery. The Dictator 1s 
going up at the Delameter Ironworks. Her ribs are ship-shape, 
and the several parts of the monster begin to look recognisable. 
Mr. Whitney's iron ship is more advanced than any save the 
Weehawken. The Moodna is the name given to her by Mr. Welles. 
The hull is finished, and a good portion of the armour on. The 
entire “shell” of the vessel is complete, and, if it were of wood, 
would be in launching condition. The turrets are two in number, 
and are nearly ready. Before the —— of October the Moodna 
will be ready for floating cut. Mr. Webb's ram has just been com- 
menced. She will be 7,000 tons burden. All other ships on the iron 
system will be mere catamarans to her. At present she looks = 
unlike anything to be described. In two months she will be a gr 
ram, able to go to sea, and accommodate a larger ship's company 





than the Niagara. 
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THE COMPASSES OF IRON SHIPS. 


Ix the good old days when wooden sailing ships alone 
crossed the ocean, and when neither paddle-wheel nor 
screw-propeller affrighted the inhabitants of the deep— 
when shark, and dolphin, and bonito may be said, in fact, 
to have led comparatively quict lives—the question of com- 

ass deviation never arose 1n any serious way, or with any 
urgent interest. That actual deviations existed, even in 
wooden vessels, containing no large masses of machinery, 
or of iron in any other form, was, it is true, observed in 
the last century; but the deviatious themselves were so 
small (at any rate when compared with those to which we 
have now become accustumed) that no systematic attempt 
to investigate the causes which produced them, or to pro- 
yide means for correcting them, was made until the voyage 
of Captain Flinders to Australia, at the opening of the 

resent century. Captain Flinders observed that when his 
ship’s head was directed to the magnetic north or south 
there was no deviation, but when directed to the magnetic 
east or west there was a maximum deviation; that 
the amount of deviation had a close connection with the 
“dip” of the needle ; that in northern magnetic latitudes 
the north end of the needle of a compass in the usual 
place in the ship was drawn towards the bow ; that at the 
equator there was no deviation; and that in Bass’s Strait 
(where the southern dip is nearly as great as the northern 
dip in the English Channel) the south end of the needle 
was drawn towards the bow. He attributed the deviation 
to its true cause—the attraction of the iron in the hull of 
the ship magnetised by induction from the earth, and he 

ave acorrect explanation of the mode of action. He was 
not quite accurate in his mode of estimating the amount of 
the deviation, and he left out of account that part of it 
which is now known as “quadrantal deviation,” but he 
nevertheless gave formule, and established modes of cor- 
rection, all of which are applicable even now to wooden 
sailing vessels in low or middle magnetic latitudes, to 
which alone he referred. He observed that the trouble of 
correction may be saved if a place can be found near the 
taffrail where the attraction of the iron at the stern will 
counteract by its greater vicinity the more powerful attrac- 
tion of the centre and fore parts of the ship; and that, 
should the attraction be too weak, it may be increased by 
fixing one or more upright stancheons or bars of iron in the 
stern.* 

It may be both instructive and interesting to state, 
before we go further, that this very earliest of all expedients 
for correcting compass deviations is also one of the very 
latest resorted to; but instead of being introduced for the 
purpose of counteracting the forward attraction, and of 
aiding the force of the iron at the stern, it is now employed 
asa means of performing the reverse operations. In the 
last report of the Liverpool Compass Committee, pub- 
lished during the present year, the chairman states that 
“so early as 1856” an examination of several ships’ logs 
had convinced the secretary, Mr. W. W. Rundell, that a 
large portion of the errors of the steering compass in 
iron ships-was due to vertical induction, and might be in a 
great measure compensated by a vertical bar placed imme- 
diately before the binnacle. In December of that year 
Mr. Rundell made a special report on the subject to the 
committee, recommending that a vertical iron bar should 
be introduced in new iron ships while they were building, 
at such a distance before the usual position of the steering 
compass as to compensate the greater part of the attraction 
of the stern post and other vertical iron immediately abaft 
the compass. At that time, however, it was thought 
desirable to wait until further information had been col- 
lected, and until some experiments had been made, before 
any specific recommendations of this kind were put for- 
ward by the committee. The experiments which have 
since been tried, when taken in conjunction with the dis- 
cussion of the observations made at sea in different ships 
and in various magnetic latitudes, have at length enabled 
the committee to strongly recommend the suggestion to 
the consideration of iron shipbuilders, and also to point out 
to them to what extent magnets must be introduced, in par- 
ticular cases, in combination with the vertical iron, so as 
to. insure, even on a first voyage, comparative freedom 
from those large errors which are experienced in high south 
latitudes, and, as a consequence, that extreme sluggishness 
of the compass now so frequently complained of. Vertical 
bars have now been introduced into fifteen ships, in each 
case, we are assured, with more or less success. In five 
of these only have the bars been riveted to the frame- 
work of the vessel, and in these, not until the building of 
the ship was completed. In the others the bars were un- 
avoidably short, so as not to interfere with the cabin 
fittings. In no instance has the effect of the iron bar been 
in excess; on the contrary, it has been found that either a 
larger bar, or the placing of the compass nearer to the bar, 
would have been an improvement. If the bar were fixed 
while the vessel is building, so as to be subject to the same 
concussions as the stern post, &c., the compensation 
might be expected to be more perfect. Until this has been 
done, however, the large masses of vertical iron at the 
stern will probably continue to exert a preponderating 
influence over correcting bars of moderate size, placed 
as near to the compass as they can prudently be, the 
use of iron in the hull of the ship having completely re- 
versed the set of circumstances with which Captain Flinders 
had to deal in his wooden vessel. Still, the fact that the 
simple expedient which he so long ago found effective should 
be substantially so even now in correcting an important 
portion of the error to which the compass is subjected, is 
not a little curious, and is no less illustrative of the sim- 
plicity of the results to which even profound scientific in- 
vestigations often lead. 

Sut notwithstanding the singular coincidence to which 
we have adverted above, it is manifest that the question of 
compass deviation has undergone most complete and funda- 
mental transformations during the present century. The 
subject has, in fact, been practically revolutionised no less 








. * See the valuable “ Introduction” prefixed to Dr. Scoresby’s 
oni of a Voyage to Australia and Round the World for 
agnetical Research,” by Archibald Smith, Esq., M.A., F.R.S. 





than three times over within the last forty years. In the 
first place, the introduction of steam machinery into ships 
had the effect of largely increasing. the deviating forces 
exerted upon the compass; secondly, the wide-spread 
resort to iron as a building material for ships had the 
further effect of rendering their ihtrease ititich greater ; 
and, lastly, the employment of ery iron Arinour plates 
upon ships of war has rendered thé detiatiig forces ttilt 
enormous. It will be convenient td glance at the subject 
in each of the phases here presented, although the first case 
—that of mere steam vessels, yy td be of Wood—will 
require but a very few words from us, after the articles 
which have previously appeared in our columns ; and 
although even the second case—that of iron ships without 
armour—has likewise been elaborately discussed by us on 
former occasions, and will therefore require but little more 
than supplementary treatment now. The case of armour 
plated ships, on the other hand, is quite a novel one, and 
will therefore require a more ample (although not, perhaps, 
a more lengthened) investigation, especially as Mr. Evans, 
the Admiralty Superintendent of Compasses, assisted by 
Mr. Archibald Smith, who is one of otr very forentost 
authorities on the theory of compass disturbance, has given 
a surprising development to the subject even in this early 
stage of its progress. 

‘Co begin with wooden steamships:—The information 
published from time to time, on the authority of Mr. Evans, 
clearly establishes the fact that the steam machinery largely 
increases the disturbance of the compass. In wooden sail- 
ing ships the north end of the needle is almost invariably 
drawn towards the ship’s head, but only to the extent of 
14 to 4 deg., its attraction towards the starboard side being 
very small, and the “quadrantal deviation,” which is due 
to the horizontal inductive magnetism of the soft iron 
of the ship, seldom exceeding 4 deg. Even the 4 deg. just 
mentioned has seldom been reached in frigates and corvettes, 
the larger value being only occasionally observed in smaller 
vessels where circumstances obliged the compass to be placed 
near the capstan, nearly on the same level with the upper 
part of its vertical spindle. «“ In wood-built steam vessels,” 
says Mr. Evans, “ we at once perceive the increased distur- 
bance arising from machinery, but the same general law 
obtains of the north end of the needle being drawn to the 
ship’s head; but, as may be anticipated, the direction of 
the magnetic force is on either bow, varying as the arrange- 
ments of machinery, or the boiler, or iron coal-bunker 
surface may be non-symmetrically placed on either side of 
the fore and aft line of the ship.” Frcainity to the funnel, 
in particular, is frequently found to increase the deviation 
very greatly. In our largest screw frigates it amounts to 
7, 8, and 84 deg. ; in some other frigates to 10 and 11 deg. ; 
and in still smaller craft to 11 deg. This last is stated to 
be the maximum arising from steam machinery, at least 
in the Royal Navy, if we except some of the block ships, 
and the line-of-battle ships Sanspareil and Agamemnon, in 
which, from the engines being far aft, and the funnel on 
the quarter deck, within 20ft. to 25ft. of the compass, the 
deviations amount to 20, and even to 25 deg.* 

It should be observed, however, that part of the exces- 
sive deviation observed in modern wood-built steam ships, 
as compared with old-fashioned sailing ships, may be attri- 
butable to the introduction of iron in various forms into 
their structure. The employment of iron riders, in par- 
ticular, has been an undoubted cause of increased disturb- 
ance. It is recorded by the late Captain Johnson, the 
predecessor of Mr. Evans in the office of Admiralty 
Superintendent of Compasses, that he selected five vessels 
wherein the deviations were small considering their size 
and armament, and five others in which they were large 
under nearly similar circumstances, and this without pre- 
vious knowledge of their peculiar constructions; and the 
result of his examination of their several plans in the ship- 
wrights’ department was that, “in the five vessels having 
small deviations two of them had no diagonal riders, one 
had iron riders 23ft. above the lower deck, one had iron 
riders whicli cdime up to the lower deck, and one had riders 
24ft. below the quatter deck; while in the five vessels 
having large deviations, two of them had riders up to the 
quarter deck, one had iron riders projecting 3in. above the 
quarter deck, and ¢wo had iron riders 23ft. below thie 
quarter deck.” In commenting upon these facts, and others 
of a like nature, Mr. Evans forcibly remarks that in a ship 
of war the effect of such iron fastenings would be made 
apparent of her being swung to ascertain the compass 
deviation before leaving port; but in the merchant service, 
where this precaution is seldom adopted, especially with 
wooden ships, the consequent errors would not be observed 
till the ship was thrown into a situation of difficulty or 
danger. We need hardly add that in those ships which, 
while mainly composed of timber, are nevertheless furnished 
with iron beams and stringers, and iron bracings of various 
kinds, and sometimes even with iron frames, the consequent 
compass deviation is augmented correspondingly. 

These latter considerations, however, are manifestly as 
applicable to wood-built sdiling ships as to wood-built 
ae only, while int the former case there are no 
means of correcting dtiy pottion of the deviation by 
structural or other devices, in the latter it may be possible 
to cause the attractions of the engines and boilers to com- 
pensate in part the attractions of the iron embodied in the 
hull. Mr. Archibald Smith has shown very clearly that, 
in the case of an iron-built ship, by building her with the 
head to the north certain magnetic conditions, tending to 
compass derangement, are set up, but they are of such a 
kind that the iron afterwards introduced in the form of 
engines and boilers will set up other reverse conditions in 
such manver that the one set of disturbances will pretty 
nearly neutralise the other. But if, on the other hand, the 
ship is not to receive engines and boilers, but is to be a 
sailing ship only, then the deviations will be the least if 
she is built head to south. And it stands to reason that if 
any very large quantity of iron is to be incorporated in the 





* See an important paper on “ The Deviation of the Compass in 
Iron and Other Vessels,” by Frederick J. O. Evans, Master R.N., 
Assoc, 1.N.A., Superintendent Compass Department, Admiralty, 
ublished in the 2nd vol. of the 7ransactions of the Institution of 
Naval Architects, for 1861. 





hull of a ship, no matter whether she be called wood-built 
or not, like considerations will present themselves. But 
apart from these considerations, it is beyond all question 
that the engines, boilers, funnels, &c., of a wood-built 
steamer do seriously augment the errors of her compass, 
in Soine instances; as we have seen above, to a very large 
extent. 

Usitiitig HOW to the next branch of our subject, which 
relates to the deviations of the compasses of iron ships, we 
may, with advantage, notice in the first place the extent 
to which the nature and cattses of these deviations had been 
investigated prior to the publication of the last report of 
the Liverpool Compass Committee, and before the most 
recent labours of Mr, Evati8 and of Mr. Archibald Sitith 
were undertaken. The chief pints insisted upon in the 
previous reports of the said cominittes, and which we may 
now consider to have been established, are the following :— 
that the magnetism of iron ships i8 distributed according to 
precise and well-determined law8; that a definite magnetic 
character is impressed upon every iron ship while on the 
building slip, and is never afterwards ontiode lost ; that a 
considerable reduction takes place in the magnetism of an 
iron ship on first changing ie position after launching, 
but any further change in its direction or amount is a slow 
and gradual process; that this original magnetism of an 
iron ship is constantly subject to small fluctuations from 
change of position, arising from new magnctic inductions ; 
that the compass errors occasioned by the more permanent 
part of a ship’s magnetism may be successfully compen- 
sated, and that the compensation equalises the directive 
power of the compass needle on the several courses on 
which a ship may be placed. ; 

In so far as the experience of the Liverpool Committee 
is concerned, these several propositions were deductions 
from observations and experiments made in port. Other 
questions, however, which fexperience at sea only could 
elucidate, remained for solution. Among the chief of 
these were the effect of “ heeling” on the compasses of iron 
ships, and the changes which occur on change of magnetic 
latitude. So much difficulty attended the latter of these 
inquiries that it was at one time considered necessary to 
send the secretary a voyage or two to Alexandria by 
steamer, to make the necessary experiments—this being the 
shortest voyage which would include the requisite magnetie 
conditions. ‘This, however, has not been done, and the 
committee now consider that, although such experiments 
are still desirable, enough has been determined to practi- 
cally settle all those points which they were expected to 
investigate. We will first consider, however, the effects of 
heeling upon the compass. 

A few words upon the cause of the “heeling error” are 
necessary at this point of our inquiry ; and we cannot do 
better, we think, than adhere to the language employed in 
explanation of it by Mr. Archibald Sinith, in the lucid 
address which he delivered this year at te Institution of 
Naval Architects, in presence of Sir John Pakington, late 
First Lord of the Admiralty, Admiral Washington, the Hy- 
drographer Royal, Mr. Evans, Superintendent of Admiralty 
Compass Department, and a large audience of shipbuilders, 
engineers, and naval officers. ‘The heeling error, said he, 
“is caused by the horizontal induction on ‘soft iron,’ 
which may be represented partly by a horizontal rod con- 
tinued from side to side, and partly by a vertical rod under 
the compass, and by the permanent magnetism drawing 
the north point of the compass downwards, A little con- 
sideration will show that the transverse soft iron rod will, as 
the ship heels over, have its upper end affected by the ver- 
tical force of the earth, so as to attract the north end 
of the needle ; and that the vertical rod below the compass, 
and the ‘hard iron’ [in which the permanetit magnetism 
resides] drawing the north end of the needle vertically 
downwards when the ship is on even keel, wil!, when the 
ship heels over, draw the north end of the rieetle up to 
windward. In ships built head to the north all the stern 
part attracts the north end downwards; and, if such a ship 
has fi continuous iron deck there must necessarily be on 
compasses in the after parta most serious heelitig error 
atising from both causes. This appears strikingly in the 
standard compass of the Warrior, which, in other respects, 
was in a carefully selected position ; and the consequence 
was that when the ship was at sea and rolling heavily, the 
alternate force to starboard and port caused an oscillation 
of the card which made the standard compass for the time 
useless ; while, at the same time, a standard compass in the 
fore part of the ship, where probably the force of the ship 
| acted upwards, was perfectly steady.” 


(1% be continned.) 


Puysica, Conpiti0n or tar Sux.—By what agency fs the light and 
heat of the sun maintained? What is it that feeds the vast furnace 
to which we owe vegetation, and in a great measure our very exis- 
tence? An agency affording it the necessary aliment there must be, 
otherwise it would soon be exhausted. This question has long 
engaged the attention both of astronomers and natural philosophers, 
and various theories have been proposed witha view to solve it. 
The most plausible explanation appears to be that there is an inces- 
sant flow of cosmical matter and aeroliths towards the sun, which 
absorbs them, aud is thereby enabled to continue its emission of 
light and heat. This view, first propounded by Mr. Waterston, has 
since been modified by Mr. Thompson, who supposes that the cosmi- 
cal matter destined to feed the sun has to make its way through a 
resisting medium, the density of which constantly increases as its 
strata approach the sun. ‘Thus the friction arising from the rapid 
motion of each particle through this medium will render the particle 
itself incandescent, and the heat thus generated will contribute its 
quota to the temperature of the solar sphere. Ina recent paper 
addressed tu the Academy of Sciences M. Faye strongly opposes 
these theories, tirst, because supposing a resisting medium to exist, 
this medium must move with the sun, in which case it may be proved 
that a body circulating within this medium will not fall into the sun, 
and then, because nothing has been done to try the possibility of 
such an hypothesis by tangible experiment or observation ; while 
on the other hand, what has been observed proves rather the con- 
trary—for how, our author asks, could motionless clouds be seen 
during total eclipses in any atmosphere supposed to be traversed in 
every direction by cosmical particles with such velocity as to go 
round the sun in less than three hours? This latter argument, it 





must be admitted, is a telling one ; but M. Faye stops here, and does 
not venture to hazard an opinion of his own upon the matter.—Galig- 
nani's Messenger. 
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ROBEY’S MANUFACTURING AND REFINING SUGAR. 








In place of employing the ordinary vacuum or other pans now in 
use in the manufacturing and refining of sugar, the patentee, Mr. 
James Robey, of 49, Hereford-road North, employs a rotating vessel 
of a suitable form, within which the saccharine fluid is placed and 
heated, the saccharine fluid only occupying a comparatively small 
portion of the cubic capacity of the vessel, by which means the sac- 
charine fluid in the vessel will constantly gravitate to the lowest 
point, whilst the inner surface of the vessel above the body of the 
fluid therein will be covered with a film of the fluid, by which a very 
extensive and comparatively thin surface of the fluid will be pre- 
sented for evaporation, and this effect of heating surface may be ex- 
tended, if desired, by making the rotating vessel of corrugated 
copper or other suitable metal. 

a, a, is a cylindrical vessel by preference of copper, which is made 
with a jacket b,b, to contain steam or vapour of water, which it is 
desirable should be atas low pressure as possible in order that the 
saccharine fluid in the vessel a, a, may not be injured by the heat em- 
ployed. The axes or necks a', a*, of the vessel a, a, are hollow in 
order toadmit of a fan or air pump or other form of air exhausting 
or forcing apparatus being applied thereto, and also for applying the 
saccharine fluid through one of the axles or necks, and when using 
a steam jacket for supplying steam to such jacket. 

In the arrangement shown the axis or neck a! is arranged to 
be connected with a fan or other form of air pump or apparatus by 
means of the pipe or tube b!, the end of which passes into the interior 
of the vessel a, a, as shown, and the same is sosupported and ren- 
dered air-tight within the hollow axis a' that the vessel a, a, may 
rotate freely around such pipe or tube 4'. It is preferred in thus 
using hollow axes at the ends of the vessel a, a, that they should 
be relieved of the weight of the vessel a, a, and the charge of saccha- 
rine fluid therein, which is readily done by the employment of sup- 


porting rollers c, c, under the flanges at the ends of the vessel a, a, as | 


shown; d is the tube or pipe by which the saccharine fluid issupplied to 
the vessel a, a ; this pipe is shown as being passed through the hollow 
axis or neck a', but the pipe may be passed through the other axis 


WEEMS’ INDICATORS OF THE PRES 


FIC.2., FIG) 


Tus invention, by John and William Weems, of Johnstone, N.B., | 
has reference to improvements in apparatus for indicating the pres- 
sure or quantity, and in regulating the discharge of fluids. 

The tirst part of the improvements relate to the arrangement and 
construction of apparatus tor indicating the pressure of fluids. 

One modification as applied to a steam pressure gauge consists of 
a diaphragm of india-rubber, metal, or other suitable material fitted 
in a small steam chamber. ‘To this diaphragm is attached a rod, the 
upper part of which forms a rack that gives motion to a wheel; de- 
pending from this wheel is a lever or rod with a ball or weight 
attached to its extremity. The spindle of the wheel projects through 
the dial or index face, which is graduated to show the pressure in 
pounds, and to this spindle the pointer or index is attached. When 
the pressure of the steam, air, gas, or other fluid acts upon the 
diaphragm it raises the vertical rack and moves round the wheel, to 
which is attached the lever weight, and which serves to keep the 
index ina vertical position when not otherwise acted upon. The 
pressure on the diaphragm causes the lever weight to rise towards 
the centre, at the same time giving motion to the pointer, and thus 
indicates the pressure. | 











or neck a*, or the supply of saccharine fluid may be otherwise intro- 
duced into the vessel a,a. The charge, when completed, is with- 
drawn from the vessel a, a, at the outlet a3. In order to ascertain 
the progress of the process a testing stick or instrument, such as is 
used in ordinary vacuum pans and sight glasses, are applied as shown 
ateande!. The steam for heating the vessel a, a, is shown to be 
introduced through the axis or neck a?, and provision is made for 
removing the water of condensation from the jacket by means of the 
tube f A continuous rotatory motion (or it may be only an alter- 
nating rotary motion) is to be communicated to this vessel, which 
may readily be done by an endless band acting on a pulley g, fixed on 
either of the necks or axes, or by other convenient means. It is pre- 
ferred that this apparatus should be worked by constantly withdraw- 
ing the air and vapour from the interior of the vessel a, a, in like 
manner to thatin which ordinary vacuum pans are worked, but in 
place thereof the hollow axis may be continued across the vessel 
and be perforated with numerous small holes, so that the air pump 
or apparatus may be arranged to force numerous streams of air into 
the vessel a, a, and against the film of saccharine fluid constantly 
carried up by the interior surface thereof, in which case then 
there will be required an opening at the opposite end of the vessel 
a, a, through the other neck or axis, or otherwise sufficiently 
large to admit of the air and vapour passing out from the vessel a, a. 

In carrying on the process technically called the “blow up,” a 
similar rotating vessel is used, but it is not necessary that it should 
have a steam jacket or be otherwise heated, but provision should be 
made for admitting free steam into the interior of the vessel, which 
may be conveniently done by a pipe passed through one of the axes 
or necks, and caused to ascend to the upper part of such vessel, and 
the pipe may be arranged to distribute the steam in numerous 
streams. Into this vessel the requisite water and sugar are to be 
introduced, which may be conveniently done by an opening of 
| suitable size, such as is shown, for withdrawing the charge from the 
| vessel a, a, above ‘described, through which the charge may 
| afterwards be removed from the blow up vessel. 





SURE AND DISCHARGE OF FLUIDS. 
FIG 4 








The improvements in apparatus for removing the water of conden- 


| sation from the cylinders of steam engines, steam hammers, and 


other similar machines, and at the same time maintain a uniform 
pressure on the piston, are shown in two modifications. 

Fig. 1 is a vertical section showing one arrangement. _ It consists 
of a valve case A, within which is arranged an inverted conical or 
face valve B, opening downwards; this valve B is fitted with a long 
spindle C, on which is placed a spiral or other spring D. The 
valve case A is divided by a steam-tight partition E, so that the 
opening part of the valve is under the pressure while the upper part 
is open to the atmosphere. The spindle C of the valve is guided and 
retained in its proper position in the barrel by the screw cap F, and 
the spring rests on the feathers of the valve, or on a circular plate 
or other equivalent contrivance, and the other end bears up against 
the screw cap which is screwed down by the jam nut G, so as to 
regulate the pressure of the spring. When the piston of an engine 
is receiving the steam in its forward motion the pressure, as indi- 
cated by the arrow, shuts the valve B, and when exhausting the 
spring Deopens the valve, and the water is thereby discharged. The 
valve may be actuated by means of springs or levers and weights by 





its own gravity, or by a mechanical motion in connection with th 

engine. At the lower part of the valve casing A is fitted a screw cap Gu 
which affords ready means of access to the valve B, and by screwing 
this cap upwards the throw of the valve is regulated. This 
apparatus forms an excellent self-closing gauge cock by simpl 

prolonging the spindle C out beyond a stuffing-box at the top, = 
fitting the prolongation with a knob, the spring D being dispensed 
with. ‘The pressure of the fluid keeps the valve up to its seat, but 
on depressing the knob it escapes out through the outlet passage 
In some cases we prefer to arrange the apparatus in the reverse 
position, that is to say, with the valve upwards, the spring D actin 

on the cap F in a downward direction ; this arrangement is found to 
be particularly suitable in certain applications of the water discharger, 

The arrangement shown in vertical section in Fig. 2 is on the 
equilibrium principle, and consists of a brass or other metal valve 
chamber H made in two parts, and screwed together at the flanges 
Between the upper and lower halves of the chamber H is fitted an 
elastic diaphragm I, which is connected to the spindle of the 
valve J; this valve is pressed upwards by tha spring K 
and its power is regulated by the screw cap L, which enters the 
lower part of the valve chamber H, and by screwing the cap ine 
wards the pressure of the spring may be regulated with the greatest 
nicety. An opening M is made through the cap L, so that the arog 
of the diaphragm I is exposed to the atmospheric pressure, The 
upper part of the valve chamber H forms a separate chamber, into 
which the steam and water passage N opens laterally, and into the 
horizontal part of this portion of the chamber is screwed the 
valve seat O, which opens into the chamber containing the 
diaphragm I, and leading to the outlet P that is separated 
from the inlet chamber by the vertical partition at its inner 
extremity. The valve spindle is prolonged above the valve at Q 
and this is prevented from rising beyond the given distance 
by the screw nut R. With this arrangement the pressure of 
the steam entering by the inlet passage N, and acting on the 
diaphragm I, shuts the valve J, and the water escapes through 
the outlet passage P. The atmospheric pressure acting on the 
diaphragm I, together with the upward pressure of the spring K, 
raises the valve J, and so counteracts any backward pressure of the 
exhaust, and the chamber is again open for the admission of the 
steam and water; in this way the cylinder of the engine is kept 
entirely clear of water without effecting or causing a variation in 
the pressure of the steam. The general arrangement of these air 
and water discharges may be variously modified to suit particular 
applications without departing from the peculiar features of their 
construction. 

Another mode of removing air and water from steam pipes, 
engines, Xc., while maintaining the pressure, is shown in Fig. 3, 
which is a longitudinal section of the apparatus. It consists of a 
steam-tight case or vessel 8, formed in two parts, which are bolted 
together at the flanges, and have a stuffing arranged between the 
faces. At one end of the lower part of the chamber is fitted a per- 
forated face valve T'; this valve forms a hinged cover, closing the 
port U, which opens to the atmosphere. ‘I'o this face valve is screwed 
a tube V, the joint being made steam-tight. To the end of the tube V 
is attached a hollow ball or float W, and a free communication with 
the interior of the float and the atmosphere is thus obtained by means 
of the aperture through the valve T, while the back part of the valve 
being subjected to the steam pressure is kept tight. A flat or other 
suitably-shaped expansion tube X, by preference hermetically sealed 
at both ends, and of a curved or other figure, is secured at one end to 
the vessel S by a bolt and nut; the other extremity bears on the 
under side of the float tube V. In lieu of this arrangement the ex- 
pansion tube may be connected by means of a lever, or made to bear 
on or be connected to any part ofthe float or tube, or it may beattached 
to an independent valve. This tube V expands with the heat andcon- 
tracts upon the temperature being reduced, consequently when the 
vessel is cold the expansion tube is so arranged that the vessel is kept 
open. On the introduction of steam into the vessel § through the inlet 
passage Y the air is discharged, and on the tube becoming heated 
it straightens and allows the valve T to close, and as the water of 
condensation accumulates it raises the float W, which opens the 
valve 'T’, and the water is discharged through the port U; the float W 
then falls and closes the valve again. It has been found tht the 
pressure of the steam causes a portion of the water of condensation 
to be forced through the pores of the float; by means of this 
arrangement as the water collects in the jnterior a free passage is 
afforded for its escape down the inclined Yube V, and out through 
the open port in the cover of the valve, thereby preventing the 
ball from filling with water or from collapsing. A screw Z is 
entered through the vessel S, and fitted with a jam nut; this screw 
bears against the expansion tube X, by which means the pressure of 
the tube against the tubular arm V of the float W may be adjusted 
with great accuracy. This system of arrangement is also applicable 
to ball, clack, conical, or other valves. The expansion tube may in 
some cases be with advantage partially or wholly filled with gaseous 
or liquid bodies, and may be made applicable to the purpose of 
regulating dampers or valvular apparatus for maintaining a uniform 
temperature in hot-houses, buildings, vessels, and other generally 
similar purposes. The expansion tube may also be modified and 
arranged with a single valve for effectively discharging fluids. 

In Fig. 4 is shown an elevation, partly in section, of a self-acting 
apparatus for regulating the dampers of furnaces. The pipe a leads 
from the steam or water space of the boiler; the steam presses on 
the surface of the water or other suitable fluid contained therein up 
to about the level of the line 1, 2. The pipe @ communicates 
with the chamber 6, which has fitted between its upper and 
lower parts the flexible diaphragm c on which the disc d bears. 
The spindle of the disc extends out through the upper part 
of the chamber 4, and has bearing upon it the lever e, which is 
furnished with an adjustable weight e', to the standard f of which 
is fixed the curved spring g pressing on the lever. The lever ¢€ 
is connected by a rod h to the vertical rack i, which gives motion 
to the pinion 7, on the axle of the pulley &. An antifriction roller / 
presses against the back of the rack i, and prevents it from working 
loosely. A weighted chain m is passed over the pulley /, and is 
connected to the damper n. An increase of steam pressure causes the 
fluid to raise the diaphram e, which through the disc d lifts the lever e, 
and lowers the damper n, thus checking the flow of gaseous 
matters to the chimney, and vice versa, thereby preventing the waste 
of fuel. By the interposition of the fluid the diaphragm is effectually 
preserved from being destroyed, as is the case when the steam is 
allowed to come in contact with it. The arrangement of the spring g 
also provides for the gradual opening and shutting of the damper, 
and avoids any sudden jerk or reaction of the parts. 

Tue Great TunneL THROUGH Moyt Cents.—(From our Corre- 
spondent.) — The works in connection with this great under- 
taking are being steadily prosecuted. The total distance to be 
overcome between Modaue in France and Bardonéche in Italy is 
12,600 metres (seven miles 1680 yards). ‘The tunnel opens on the 
Bardonéche side 50 metres above the river, and on the Modane side 
104 metres above the level of the road. The incline is 5 in 1,000 
on one side, and 23 in 1,000 on the other. These are the best 
conditions which can be obtained in the Alps between Italy avd 
France as regards the work of tunnelling, the levels, Kc. Modane is 
8! miles from St. Michel, the last station of the Victor Emmanuel 
Railway on the side of France; and Bardonéche is 16 miles from 
Saze, the firststation of the line on the side of Italy. The tunnelling 
already executed comprises 1,200 metres (4,000ft.) on the Bardonéche 
side, and 890 metres (2,900ft.) ou the Modane side. At this last end, 
in consequence of the greater elevation of the mouth of the tunnel 
above the water level (104 metres, or 346ft), it has been necessary to 
give more power to the hydraulic establishment, which compresses 
the air, which acts as a motor and ventilating agent. It has also 
been necessary to construct means for the transport of materials on 
the “Russian mountain principle,” and to carry water and peg 
pressed air overan extent of 1,730 metres (5,766ft.) and toa height o 
104 metres (346ft.) These necessary arrangements have caused the 
works on the Modane side to make less progress than at the 
Bardonéche end. 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible ym the opinions of our 
C. nts. 


CAST IRON BOILERS. 


Smr,—I observed your remarks in Tue Enctneer, September 19th, 
1862, on cast metal boilers, or rather tubes, which you recommend 
to be cast in nests and fixed within a wrought iron cylindrical case. 
I beg to inform you that I have a method of using tubes in quite a 





different manner from any you have described, though something 


FIG. 3. 
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approaching the bomb shell boiler, which I believe is an infringe- 
ment on my patent, dated July 9th, 1859*, entitled “ Heating and 
Cooling of Water.” Some time ago I asked your advice about the 
internal pressure of cast iron pipes, which you were kind enough 
to answer; and, although it is so long since I obtained letters patent, 
and circumstances have occurred whick have delayed my steam 
generator from being brought into use, time has not altered my 
opinions of its great advantages over other boilers. I am now 








making one of 12-horse power, also a water heater for buildings on 

the same principle. Both are in a forward state, the latter will be 

complete in a few days. I herewith inclose tracing and descriptions, 

showing the arrangement, and which you are at liberty to insert in 

Tue Enarxeer, if you think it worth notice. Joun SMITH. 
37, Melbourne-place, Bradford, Yorkshire. 


Description OF Drawinc.—Fig. 1 is a plan, showing the action of 
the fire through the tubes, as the arrows point. Fig. 2 is a side 
elevation, showing how the blocks of tubes are set side by side, each 
of them fixed to the longitudinal pipe by india-rubber joints. This 
pipe A conveys the steam to the pipe 6, which takes it to any con 
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venient chamber for use. ‘The supply water pipe is not shown, but 
refers to Vig. 5, which shows a section or end casting fixed to the 
steam and water pipes. This boiler can be made of any size by 
adding tubes. The following are some cf the advantages over all 
other steam generators :—Cheaper in first cost, easily repaired, no 
danger of explosion, easy to clean, no brickwork required, convey- 


| ance easy, complete smoke burner, self fire feeder, no ashes to clean 


from grate. Enlarged if required. 





VARIATION IN RANGE OF THE WHITWORTH CANNON. 


Sir,—The Times has so persistently published every favourable 
experiment with Whitworth cannon, and ccncealed every unfavour- 
able one, that the table of actnal ranges of ten consecutive shots 
which you give in TH Enarneer of last week contrasts too strongly 
with the tables of picked shots usually given to the public to receive 
ready credence—not that any one doubts your good faith, or the 
authenticity of the French report. The sceptics whom I have met 
throw doubt on the fairness of the trial, alleging that the powder 
used was unequal in strength, and even in quantity, in the different 
charges. ‘T'o these it should be sufficient to reply that the French 
Committee of Artillery is not, like ours, under the control of any 
inventor. Colonel Treuille de Beaulieu’s proposals are investigated 
and often rejected, just as any other inventor's would be. It is 
notorious that the French Committee even criticised and altered the 
system proposed by the Emperor. When the English Ordnance 
Committee of 1859 rejected the Armstrong gun General Peel dis- 
solved it: Napoleon III. accepted the decision of his committee. 

I would, however, appeal rather to the reason than the faith of 
your readers, so, with your kind permission, will inform them that 
this very fault of the Whitworth system—variation in range—was 
predicted by myself and Mr. James Longridge years ago. The 
cause of it is extremely obvious (when pointed out). It is this: 
When the gun is cold, and the shot new and cold, one-half of each 
face of the hexagonal bolt bears on, and slides along, the interior of 
the gun as the shot comes out; when, however, the gun is hot, or 
the shot old and small from the removal of rusted surfaces, only the 
edges of the hexagonal bolt can touch the bore of the gun. In the 
two cases the friction must be different, and consequently the range. 
Tenclose No. XV., vol. iv., of the “Journal of the Royal United 
Service Institution,” in which you will find the discussion on the 
subject. T. A. BLAKELY. 

October 28th, 1862. 

P.S.—It may interest you to know that the Austrians rejected the 
Whitworth system, after trial, for the very same fault. 


ARMOUR PLATED VESSELS. 

Sm,— Will you allow me to observe, in reference to a letter which 
appeared in one of your recent impressions, that a drawing and 
description of a plan of construction of a ship's side, with the armour 
plates edgewise, was submitted by me to the Chief Engineer of the 
Admiralty on the 14th of April last. Joun Leonarp, C.E. 

St. John’s-wood, October 23rd, 1862. 





Sm,—The plan and drawing of Mr. Stacy, in page 232 of Tue 
Exaixeer of 17th inst., is not original, such being one of my patents 
for armour ships, a model of which is now in the Exhibition. 

London Works, Renfrew, October 23rd, 1862. Ws. Sons, 





STEAM FIRE ENGINES. 


Sm,—Much praise is due to those scientific noblemen and gentle- 
men who have formed themselves into a committee, and are collect- 
ing subscriptions for the purpose of offering a handsome reward to 
the manufacturer of the best steam fire engiue. But people are con- 
tinually asking how it happens that, in a country like England—and, 
especially, in a metropolis like London—any necessity should exist 
for the offer of such a reward. This question suggests two others, 
Firstly, has the want of steam fire engines been a real and pressing 
one? Secondly, has the natural operation of the law of demand 
and supply failed to satisfy it? It would, I apprehend, be very 
difficult to establish the affirmative of the first question ; and, with 
respect to the second, it is pretty well known that the law of demand 
and supply has not had free scope. As the whole question is one 





Ps Mr. Harrison’s patent (taken in Mr. Jonnson’s name) for the bomb 
ell boiler is dated August 30th, 1859,—Ep. E. 








of much public importance, and deserving of careful consideration 
especially at the present time, the following remarks may be thought 
worthy of a place in your pages. 

It is now more than thirty years since Mr. John Braithwaite, 
C.E., constructed the first English steam fire engine. His second, 
built in 1832, obtained much celebrity from its successful working 
at several important metropolitan fires. At the burning of the 
Argyll Rooms, the English Opera House, and Barclay’s Brewery, 
Braithwaite’s steam fire engine greatly distinguished itself. After 
working many hours in aiding to extinguish the latter fire it was 
employed ten hours a day for twenty-five successive days in pump- 
ing up beer. Having thus practically demonstrated the capabilities 
of his steam fire engine Mr. Braithwaite submitted to the Committee 
of Managers of the London Fire Engine Establishment plans and 
estimates for the construction of steam-worked land and floating 
fire engines. His proposals were met, however, with the most fri- 
volous objections and the most determined hostility, The steam 
fire engine was said to be “ too powerful for common use, too heavy 
for rapid travelling, and requiring larger supplies of water than 
could be obtained in London streets.” The managers of the Fire 
Brigade declined to entertain Mr. Braithwaite’s proposals, and their 
servants perpetrated every possible annoyance towards Mr. Braith- 
waite when they met him with his engine at fires, which he fora long 
time attended gratuitously ; so that, ultimately, Mr. Braithwaite with- 
drew in disgust from the new field in which he had hoped both 
usefully and profitably to employ his talents! Up to this point, 
then, it must be inferred that no want for steam fire engines had 
been felt. The fact was the hour was not come, nor—the man ! 

After the lapse of some years a near relative of the late Chief of 
the Fire Brigade became established as an engine maker ia London, 
and the employment of steam fire engines then began to be enter- 
tained. The application of steam power to one of the existing 
floating fire engines was the subject of his “ prentis han,” which 
was afterwards followed by the construction of an entirely new one. 
Both of them were costly machines, but cannot be regarded as 
creditable specimens of the engineering talent of the day. In July, 
1860, a land steam fire engine was, for the first time, used by the 
Fire Brigade at a small fire in one of the back streets of Doctors’ 
Commons. In point of “ efficiency, simplicity, durability of parts, 
weight, and cost” it was in no respects superior to Mr. Braithwaite’s 
steam fire engine of 1832, while, in some respects, it was inferior 
to it. 

In a report to the committee the late Superintendent of Brigade 
admitted that this engine “ required delicate handling,” and so un- 
satisfactory, upon the whole, was its performance that, at the end of 
ten months, it was withdrawn and replaced by one on a different 
construction, bearing a closer resemblance to that of Mr. Braith- 
waite. A second upon this principle has been supplied to the Bri- 
gade; but a third (a smaller one), which made its debut in Hyde 
Park in July last, is of another construction,which may be described 
as a steam-worked Newsham. ‘The working of this engine at the 
late trial in Hyde Park was much admired; but, when brought into 
action at a large fire in the Westminster-road, it broke down 
through the giving way of the crank. 

In consequence of the patronage of the Fire Brigade being con- 
fined exclusively to one firm it was useless for any other manufac- 
turer to enter a field so limited in extent, and so hopelessly 
pre-occupied. l nder this close monopoly all the advantages that 
would have arisen from competition were lost, and under this 
system of nursing the manufacture of steam fire engines has been 
but a costly experiment, the results of which are by no means satis- 
factory. Proof of this is given by the fact that the Secretary and 
Superintendent of the Fire Brigade are both members of the com- 
mittee before alluded to, and are actively engaged in collecting con- 
tributions to the reward fund. Only let competition have fair play, 
and improvement will be a neess: consequence. The only 
English steam fire engine in the International Exhibition until 
Monday last (although a first attempt), is decidedly in ad- 
vance of any previously made; while a second by the same 
makers — progressing towards completion —promises greatly to 








surpass it. So much for the progress of invention. It has been 

remarked that, since the great fire in Tooley-street, the popular 

notion has run very much upon steam fire engines. Let us then 

briefly consider how far the circumstances of metropolitan fires calls 

for the employment of such agents. It will be evident that there is 
a stage in the progress of every fire during which the steam fire 
engine is not required ; indeed, its —— would be most mis- 
chievous. There is also a point at which steam fire engines become 
useless, from the unextinguishable character of the conflagration. 
It was stated by Mr. Bateman, at the meeting of the British Asso- 
ciation for the Advancement of Science, last year, that, “ if once the 
flames had obtained a hold of the building, it was utterly impossible 
to extinguish it, and all the water poured on became at once converted 
into steam, and thus increased the draught, and only served to add 
fury to the flames. All the firemen could then do was to prevent 
the fire from spreading to surrounding buildings.”* Every person who 
has had much experience in these matters knows full well that 
large fires are unextinguishable: they burn themselves out, but are 
never put out. It is only when the stock of combustibles is pretty 
nearly exhausted that the water begins to tell. During the past 
twenty-eight years the total number of fires in the metropolis was 
22,192. The totally destroyed were 760, or 3-42 per cent. ; seriously 
damaged, 6,906, or 31:12 per cent.; slightly damaged, 14,526, or 
65°46 per cent. From this analysis it is tolerably evident that, at 
nearly 70 per cent. of London fires, steam fire engines were not 
wanted, and that at 3} per cent. they would have been useless. At 
31 per cent. the hand-worked fire engines have proved fully equal 
to the requirements of the occasion, and it would be a difficult task 
to show that steam fire engines could have done any better. It may 
safely be asserted that scarcely anything has yet been done in London 
by any steam fire engine but what might have been done by the 
ordinary hand-worked engines. At the “great fire” in Tooley- 
street, all the premises upon which the steam fire engines were 
brought to bear were entirely destroyed; while the thirty or forty 
buildings in which the progress of the fire was arrested, owed their 
preservation solely to the well-directed powers of the hand-worked 
fire engines! It has been before remarked as a singular fact— 
although there may be no connection between the two things—“ that 
the general character of London fires became more serious after the 
introduction of the steam fire engine.” It is worthy of remark that, 
when the first fire took place at Kesterton’s carriage manufactory in 
Long-acre, all the lower part of the premis.s was saved by the Fire 
Brigade with the hand-worked engines ; b«, when the second fire 
took place, eleven years afterwards (under precisely similar cir- 
cumstances, both fires beginning in the top floor), and the steam fire 
engine was brought into action, Messrs. Kesterton’s premises were 
burned clean out, St. Martin’s Hall very nearly destroyed, and 
several adjoining buildings more or less damaged. In the newspaper 
reports of fires the steam fire engine has been most inordinately 
bepuffed, and the most incorrect and exaggerated accounts respecting 
it continually put forth. Most of these reports, however, are in reality 
bitter satires upon the machine. Thus, for instance, on the occasion 
of a recent fire in Lambeth we are told that “ Hodges’ engine fully 
manned, as also the steam and manual power engines of the Brigade, 
rapidly arrived, and were set to work; but in spite of the exertions 
of the firemen, and the beautiful supply of water which was thrown 
in torrents upon the flames, they continued to spread until every 
part of the building was burned out.” In another account of a fire 
it is said that “the steam fire engine from the first did wonders, 
but, in spite of the exertions of the firemen, the premises were 
entirely destroyed!” In the letter of the Steam Fire Engine 
Reward Committee it is stated that “ recent experiments and expe- 
rience have demonstrated the great advautage which the steam re 
engine possesses over that worked by manual power, in the cheap- 
ness and facility of working, and in the much greater height and 
force with which a large and solid column of water can be thrown.” 
That this is the case, however, can by no means be admitted. 
“ Experience” has repeatedly shown that “a large and solid column 
of water” can be thrown with as much force and to “as great a 
height” by manual power as by steam, This can be done by 
engines of large calibre (that of the London and North-Western 
Railway, for instance), or by uniting the streams of two or more 
ordinary sized engines by means of an accumulator. Three of the 
Brigade engines thus combined would give a single jet quite equal 
or superior to that of the steamer. The advantage of “ cheap- 
ness” claimed for the steam fire engine cannot for one moment be 
admitted. If a large quantity of water had to be pumped up for 
several hours per day, every day in the year, by a stationary engine, 
there is no doubt that steam is the cheapest power that could be em- 
ployed. A steam fire engine, on the contrary, is a travelling 
machine, called into action at very irregular intervals, and then 
only for short periods of time. It is quite true that the expense of 
wood, coals, and oil is not large, but these are insignificant items of 
the cost. ‘he machine itself is costly to purchase, the wear and 
tear of the machinery, and of hose especially, is very considerable, 
Of course what all this really amounts to is a matter of private ex- 
perience, and one that (in its integrity) will never be made public. In 
addition to these expenses there is a liability to accident in the 
steam fire engine from which the hand-worked engine is free, for 
which reason the Superintendent of the Brigade told the late com- 
mittee of the House of Commons that steam fire engines 
“would never entirely supersede hand-worked engines;”’ that 
they might, probably, “be used in the proportion of one 
steamer to three hand-worked engines;” but he did not think 
that any large towns ought to be unprovided with “manual engines.” 
It was found that the effects of travelling on common roads was so 
destructive to the machinery of steam carriages, that after the 
expenditure of large sums of money by various sanguine inventors, 
the idea was abandoned as impracticable. Steam fire engines, 
although not self-propelling, when travelling at their usual speed 
through London streets, are exposed to the like injurious influences. 
At best, therefore, they should only. be regarded as powerful 
auxiliaries to be brought up in severe cases, and not to be reck- 
lessly run out upon every trifling or false alarm of fire. It is the 
opinion of many practical men that the only legitimate application 
of steam to work fire engines is on the water, where weight being, 
no object, they can be constructed of large dimensions and of 
adequate strength, with a certainty of obtaining unlimited supplies 
of water. “ Men are but children of a larger growth,” and although 
their toys differ, their mode of dealing with them does not. The 
steam fire engine has been the pet toy of the Brigade, and so long as 
the cost is borne by the insurance offices, out of the profits of their 
business, however lavish their expenditure, the public have no 
right to make any objection. 

But as it is generally expected that upon the opening of Parlia- 
ment the fire extinguishing service of the metropolis will be placed 
in the hands of the police, a large portion of the expenditure being 
thrown upon the public, the question of cost becomes a highly 
important one. In over-rating the value and importance of steam 
fire engines, public attention is inevitably diverted from more hope- 
ful remedial measures, that is, the best method fer promptly and 
effectually dealing with fires in their early and manageable stages. 
The arrangements of a well-organised fire police, to be perfect, 
should provide for suppressive agencies (however simple) being 
available within ten or fifteen minutes after the discovery of a fire, 
to be closely followed by more powerful aids in case of need. Such 
an organisation, in conjunction with a strict enforcement of the 
protective clauses of the Building Act, would, in a very short time, 
work a most desirable change in the character of London fires, and 
do much to reduce their number, by making the practice of incen- 
diarism by insolvent and fraudulent trad an ful and 
unprofitable speculation, the early discovery and extinguishing of 
such fires being fatal to these nefarious schemes. 

With reference to the proposed reward for the best steam fire 
engine, great difficulty will arise in the adjudication. Unless some 
unit be previously agreed upon, a fair standard of comparison will 








* The writer has witnessed numerous illustrations of the powerlessness 
of water to extinguish large fires, but is not pre; to endorse taw 
opinion of Mr. Bateman as to the effect that takes place. 
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be wanting; and no test should be considered satisfactory but a 
trial of some duration under the precise circumstances to which 
steam fire engines are necessarily exposed. But by whom could 
such a trial be made? Certainly not by men who have all along 
shown themselves to be partisans of a particular manufacturer; and 
it is quite certain that such a trial as that recently made in Hyde Park 
would not fairly show the capabilities of the engines, nor give 
satisfaction to any competing parties. 

Looking at all the foregoing circumstances, and considering the 

culiar difficulties of the case, I must confess that, while giving the 

uke of Sutherland and his scientific associates full credit for their 
“ good intentions,” I greatly fear they are only further contributions 
to that pavement which nobody hopes to see. 

Islington, October 17th, 1862. Ww. Bapvetry, C.P. 





THE PENETRATIVE POWER OF PROJECTILES. 
Siz,— Your correspondent, “ W. C. Unwin,” considers the formula 
~ only practically correct in certain cases, in fact only when 


the penetration takes the form of punching, which, with good 
wrought iron plates and cylindrical flat, or slightly concave-headed 
projectiles, | think it would always do. Certainly, if the plates 
were of cast iron, or brittle steel, the diameter of the projectile 
would not have so direct an influence on the penetrative power, and 
the fracture would be of a very irregular description. Now, as we 
do not construct our ships of war of cast iron or such material, the 
penetration of such is not the question under discussion. We 
require our ships to be built of the toughest material, and if we 
cannot, with due regard to their efficiency as sea-going vessels, 
make them perfectly shot-proof, at any rate let their material be of 
such a nature as to be impenetrable to projectiles of large diameter 
that have not a greater amount of vis vira than projectiles of 
smaller diameter. Your correspondent, in conclusion, observes 
that W V? (by which, I suppose, he means the vis viva of a 
— varies simply as the charge of powder. That, 

owever, is only partially correct, for, if we have two 
cylindrical projectiles of the same weight, both fired from 
smooth-bore guns with equal charges of powder—one, say, 
of one diameter, and the other of six diameters in length—according 
to the above theory both projectiles would bave the same initial 
velocity, which conclusion appears to me manifestly incorrect; for, 
in the former case, the powder would act upon a largerarea at the rear 
end of the projectile, and upon a smaller area of the gun in propor- 
tion to the weight of the projectile, than it would in the case of the 
projectile of smaller diameter. Ilowever, with guns of the same calibre 
and description of bore, we may correctly conclude that the vis viva 
of different projectiles would vary as the charges of powder. 

Oanada Works, Birkenhead, J, 

29th October, 1862. 
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Foreign anv Corona, Jorrixes.—Captain Ramsay, the lately- 
appointed agent to the Kast India Cotton Agency of London, has 
applied to Government for a lease of a certain quantity of ground to 
be used for a cotton depot on the line of railway in Berar, and his 
request has been granted.—It is in contemplation to build a grand 
arsenal for Central India on the site of the village of Kirkee, to 
which the ordnance stores of every description from the Poona, 
Ahmednuggur, and Belgaum arsenals will be removed.—A regular 
mail communication has been established between Kurrachee, 
Muscat, Bundar Abbas, Bushire, and bagdad every six weeks. 

Tue Arvantic TeLecraru.—Another attempt to revive the project 
of an Atlantic submarine telegraph is about to be made. A short 
time since the Government of the United States consented to 
guarantee a certain dividend on the capital required for laying a line 
from any part of the United Kingdom to the American continent, 
providing the British Government would enter into a similar engag 
ment. Mr. Cyrus Field laid the plan before our Government, but 
could not induce them to take any action in the matter. He has 
again arrived in England with other proposals, which he is about to 
submit to the Government. With respect to the prospects of suecess 
in the construction and laying of the line, the promoters are still 
very sanguine, and Messrs. Glass, Elliot, and Co., in a letter to Mr. 
Field, say :—" We are perfectly confident that a good and durable 
submarine cable can be laid direct from Ireland to Newfoundland, 
and are willing to undertake the contract upon the following 
conditions : — First, that we shall be paid each week our actual 
disbursements for labour and material. Second, that, when the 
cable is laid and in working order, we shall receive for our 
time, services, and prolit twenty per cent. on the actual cost 
of the line, in shares of the company, deliverable to us in 
twelve equal monthly instalments at the end of each successive 
mouth whereat the cable shall be found in working order. We are 
so confident that this enterprise can be successfully carried out, that 
we will make a cash subseription for a sum of £25,000 sterling, in 
the ordinary capital of the company, and pay the calls on the same 
when made by the company.” Accompanying the letter is a list of 
all the submarine telegraph cables manufactured and laid by the firm, 
the whole mileage of which, with the exception of a short one 
between Liverpool and Holyhead, which has been taken up, is at 
this time in perfect and successful working order. The cable that 
was laid for the French Government, connecting France with 
Algeria, is submerged in water of nearly equal depths to any that 
would have to be encountered between lreland and Newfoundland. 
—Observer. 

Tue “ Messagentes Impertaces.”—Invo-Cuina Line or STEAMERS, 
—Aifter the banquet at Marseilles, at which the new Indo-China 
line of steamers, established with the help of liberal state aid by the 
Messageries Imperiales, was inaugurated, M. Achille Fould and 
many of the most distinguished guests, Mr. Johu Laird, M.P., of 
Birkenhead, among the number, visited the docks, and, under the 
guidance of M. Desplaces, the engineer of the docks, went over the 
principal quays and warehouses, tilled as usual with the richest 

roducts of the Kast. Six very fine screw steamers have been built 
or the new service, three of them being of 500-horse power, two of 
400, and one of 250. This is exclusive of the service between Marseilles 
and Alexandria, which will be performed by steamers of the com- 

ny’s Mediterranean tleet. These vessels will leave Marseilles on 
the 19th of each month, calling at Messina on the 22nd, and 
reaching Alexandria on the 26th. The steamer leavingy Suez on the 
27th will be due at Aden on the 3rd, Point de Galle on the 13th, Sin- 
gapore on the 20th, Saigon on the 23rd, and Hong Kong on the 28th. 
From this point another steamer carries the mails and pas- 
sengers to Shanghai, arriving at that port on the 2nd, and leaving 
again on the 2st, to meet the next steamer at Hong Kong. 
On the homeward voyage, the steamer will leave the last mentioned 
port on the 26th, arriving at Saigon on the 30th, Singapore on the 
4th, Point de Galle on the Lith, Aden on the 21st, and Suez on the 
27th. The Mediterranean will leave Alexandria on the 29th, call at 
Messina on the 3rd, and reach Marseilles on the Sth. These dates 
are, of course, approximative only, except those relating to Mar- 
seilles, Hong Kong, and Shanghai, the dates of departure from other 
yorts depending*on those of arrival. The steamers of the Indian 
ive leave Point de Galle on the 13th, calling at Pondicherry on the 
15th, and Madras on the following day, and arriving at Calcutta on 
the 20th. On the return voyage, Calcutta will be left on the 3rd, 
and Madras and Pondicherry on the 7th, Point de Galle being reached 
on the 10th. Branch lines to Reunion, Battavia, and Manilla, 
diverging from the main route at Aden, Singapore, and Saigon 
respectively, are included in the company’s programme; but we 
believe that these services are not arranged. The subsidy from 
the Imperial Government is £350,000 per annum, which, for a 
monthly service, is an enormous sum, the amount paid by the British 
Government to the Peninsular and Oriental Company for a fort- 
nightly service being £200,000 ; but the political interests of France 
in China and Annans, of which latter country Saigon is the chief 
port, have probably been highly estimated in the decision to pay so 
large a sum for this service. 
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CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
October 23rd, 1862. 
Mr. F. Camry, C.E., in the Chair. 
“ON SETTING OUT RAILWAY WORKS,” 
By G. J. Crossre Dawson. 


Tue author commenced by reviewing the progress made in the 
construction of railways in England from the earliest date. In the 
year 1843, and earlier, there were 2,036 miles of railway opened in 
the United Kingdom, and the lengths of line opened in the following 
successive years were:—In 1844, 204 miles; in 1845, 296 miles; in 
1846, 606 miles; in 1847, 803 miles; in 1848, 1,182 miles; in 1849, 
869 miles; and in 1850, 625 miles; which, added to the 2,036 miles 
which existed prior to 1844, makes a total of 6,621 miles opened in 
1851, and ten years later on, at the end of 1861, there were nearly 
double the number, there being then 10,433 miles of railway in the 
British islands, upon which 163,435,678 passengers were conveyed 
in that year, besides about 47,900 holders of season and periodical 
tickets, who must have made many journeys; and in the same year 
passenger and goods trains together travelled somewhere about 
102,243,700 miles, which is further than going 4,000 times round the 
world. 3,896,960 trains ran in the course of the year 1860, being 
upwards of 10,000 per day; and comparing last year with the year 
before, the number of passengers increased by 13,600,000, and 
the miles travelled by trains by nearly 9,000,000, thus proving 
the enormous advantage the numerous lines are to the country. 
After looking at any map of the kingdem showing the existing and 
authorised lines, there does not seem space for more, and yet there 
were no less than 170 plans for proposed railway schemes deposited 
in the Private Bill Office for last session. If we compare the progress 
of the railway system in England with that of other countries we 
find that, with the exception of America, we have very many more 
miles of railway in England than inany other country. It has been 
calculated that the railroads already constructed extend over a sur- 
face of 69,072 English miles in length, and have cost £1,151,163,446 
sterling. 

The author next addressed some preliminary remarks as to the 
selection of the best line to be obtained, which of course involves a 
thorough knowledge of the country through which it passes; also 
calling attention to the different requisites, both as regards the rail- 
way, the towns passed through, the land owners, roads crossed, &c., 
and dwelling particularly on the important questions of curves and 
gradients, and entering at full length into the undesirableness of 
very sharp curves, on account of the centrifugal force all moving 
bodies have; showing the necessity of a superelevation of the exte- 
rior rail, and a conical inclination of the tyre of the wheels of the 
carriages. The least objectionable situation for them is at the ex- 
tremities of the line, or stations on the level where all trains stop, 
where they frequently occur of about ten chains radius, or even less. 
But on gradients or in tunnels they are most certainly to be 
avoided, as being very dangerous. The undesirableness of them 
also increases with the speed of the train. 

The author next reviewed the curves on several of the most im- 
portant railways in the kingdom, after which he turned to the sub- 
ject of gradients, remarking that they ought to be such as_to 
render the works as light and inexpensive as possible, due 
regard being paid as to how much earthwork, tunnelling, 
viaduct, and bridgework may be saved consistently with the 
required velocity, the expenses of engine power, and the general 
wear and tear of the rolling stock and brakes. When the gradients 
are steep a less quantity of land is required, for the cuttings will be 
of less depth and the embankments of less height, and consequently 
the length of any tunnels or viaducts will be diminished ; but it 
must be considered how farthis weighs with the increased expense 
in locomotive power, repairs, kc. A few years back steep gradients 
were thought to be quite impracticable by almost all the engineers, 
the ruling gradient on the London and North-Western being 1 in 
330, or 16ft. a mile. On the Great Western Railway they are, with 
a few exceptions (Box tunnel and Wooton Basset inclines, &c.), 1 in 
1,520, or 4ft. per mile. It was the late Mr. Joseph Locke who first 
attempted sharper gradients, making his lines suit the surface of the 
country, instead of the reverse, as was the custom before. He was 
much opposed at first by the leading engineers of the day, but, how- 
ever, owing in a great measure to the wonderful improvements in 
the manufacture of locomotives, many of which, no doubt, were due 
to Mr. Locke, gradients of 1 in 80 and much steeper have been suc- 
cessfully adopted. 

The author then enumerated several of the steepest gradients on 
the various lines, and mentioned some interesting experiments on 





| them, particularly those of Dr. Lardner some years ago. If pos- 





sible the stations should be on the summit of twe gradients, as they 
would tend to stop the train coming in and to accelerate its starting ; 
a piece of level should also always be inserted between two gradients 
inclining different ways, and care should be taken that there is no 
useless loss of power. The author then, after briefly treating on 
the Parliamentary survey, &c., went on to say that after the bill for 
the making of the railway had been obtained, it was necessary to 
have a most accurate detail survey, and also remarked that the 
engineer, previous to the final setting out of the centre line, should 
exercise all his judgment in making any improvements to econo- 
mise the construction of the works by deviating the line within 
the limits of deviation. Of course particular attention must be 
paid to every road crossed by the railway, as also the most suitable 
site for the stations and approach roads, Xc., not forgetting the im- 
portant question of drainage. 

The author then entered fully into the setting out of the centre 
line, and gave several methods of ranging curves, in which great 
care and skill is required; the one he spoke most highly of, on 
account of its great accuracy in practice, is the following, for which 
a good theodolite is required. 
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The line having been staked out accurately as far asit was perfectly 
straight, say to A, continue measuring in the same straight line to b, 
and take the angle A, B, C, and also take the half angle A, B, D, 
and let the radius of the curve to be set out be ten chains, then 
a line ten chains long.measured a right angles from A or C, 
the tangent points, would give the centre of the circle D. With 
these data we can find every thing we wish. It will often be con- 
venient to have the length B, E, to check the curve with, and also 
for the purpose of setting off another tangent to the curve at E, at 
right angles to the line B, D, which length, of course, cau be found 
by trigonometry. Having the angle A, B, D, and the length A, D, 
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and the right angle B, A, D, we can find the length B, D, from which 
if we subtract the length A, D, will give us thelength B, E. Also 
the angles A, D, B, and B, D, C, can be found, and the lengths A, B 
and B, C, &c., calculated. slits 

As the whole circumference of the circle is to a one chain segment 
of the same, so is 360 deg. to the angle of the centre subtended b 
66ft. at thecireumference. And as in this example we have taken 
the radius as ten chains, we get 66ft. X the diameter 20 chains x 
3°1416 (the ratio of the circumference to the diameter), which is to 
66ft. as 360 deg. is to the required angle to be set off. 

66 X 20 X 31416: 66 :: 360, 
which, worked out, equals 5 deg. 43 min. 46 sec., which is the angle 
at the centre. But the angle at the circumference equals half the 
angle at the centre (Euclid, B. II1., prop 20) ; therefore the first angle 
to be set off will be 2 deg. 51 min. 53 sec. The angles must of 
course, all be worked out before practically proceeding to work. 

The tangent line A, B, being poled out, the theodolite must be 
placed at the tangent A, the telescope and instrument being set on 
a flag pole at B. The instrument being properly set, one handle of 
the chain should be held on the peg A, anda person with a pole 
should take the other handle and walk in the direction of B kee 
ing a little to the right the way of the curve; when the chain is 
stretched he should hold his pole up perpendicularly through the 
handle of the chain, keeping the handle on the ground, and move a 
little to the right or left as the person looking through the theodolite 
directs him, the instrument having in the meantime been set to 2 deg. 
51 min. 53 sec., which is the angle as we have just now seen for 
the first chain’s length. When the chain leader's pole is intersected 
by the cross hairs in the telescope of the theodolite, an arrow should 
be stuck into the spot, being a point in the curve, as the first 
chain’s length; then one of the handles of the chain being held on 
this arrow, and the other being stretched out another chain’s 
length, the leader again moves the pole about till it is intersected y 
the cross hairs in the instrument, which this time is set to 5 deg. 
43 min. 46 sec., being the angle for the second chain’s length, when 
another arrow is put down in this spot and the handle of the chain 
held here again, the same process being continued until the curve is 
set out; the angle for the third chain’s length being 8 deg. 
35 min. 39 sec., which is the first and second angle added together, 
the fourth angle being double the second, or the third and first 
added together, and so on to any amount of angles. 

To insure accuracy the theodolite should be placed at the tangent 
C, and each angle laid off that way, so as to overlap and check the 
others, and if it is a large curve the instrument should also be 
placed at the tangent E, and the angles set off both ways towards 
A and C. 

Another rule for finding the tangential angle is to divide the con- 
stant 1,718-9 by the radius in chains, which will give the angle in 
ininutes. 

The author then gave an example in which the curve is set out by 
means of a chain, an offset staff, and a few ranging poles only, a mode 
very generally adopted; after which he gave another method, sup- 
posing obstructions to occur to prevent the use of the chain. He 
then entered fully into the staking and nicking out the centre line, 
and taking the levels for the contract section, also the taking of cross 
sections, &c., after which he offered a few remarks as to the nature 
of the strata in embankments and cuttings, and in conclusion de- 
scribed the setting out of the widths, &c. The paper was illustrated 
by several large diagrams. 











NOTES FROM AUSTRALIA. 

in last week’s Encinerr detaile1 particulars were given at con- 
siderable length in reference to industrial progress in New South 
Wales. We may now group together a few further jottings from 
the antipodes. A prospectus has been issued of a new coal company, 
called the Alnwick Coal Mining Company. The capital is to be 
£25,000, in 5,009 shares of £5 each, which is to be paid in the fol- 
lowing manner :—4£1 per share on allotment, and the remainder to 
be called up in instalments of £1 per share as the works progress. 
The proposed coal mine is situated at Alnwick, in the county of 
Northumberland, New South Wales. lronbark timber is becoming 
an article of export from the port of Bellambi. ‘The district pos- 
sesses plenty of this species of wood, and a contract has been taken 
for delivering trees of all sizes at the rate of 6s. each. They are 
intended for ultimate shipment to England. A prospectns has been 
issued of a company to be formed under the name of the British 
and Australian Steam Navigation Company, which is proposed in 
Melbourne to establish for the purpose of running large screw 
steamers by the Cape route. The vessels it is proposed to build will 
be about 7,500 tons. It is assumed that vessels of this size will 
have capacity enough to carry all the coal and cargo required. The 
consumption of coal is put down at 4,100 tons, and the available 
space for cargo at 1,500 tons. The capital of the company is to be 
two millions sterling, of which only £300,000 is reserved for issue 
in the colonies. 

The telegraph continues to make gradual progress in New South 
Wales. The line from Campbelltown to Wollongong, which places 
the latter town in communication with Sydney, was opened for 
messages on August 11. On the extension to Kiama the posts are 
all up, and the stretching of the wire was completed in August. A 
line is also being carried from Wollongong to Bellambi, a length of 
six miles, the posts for the Wollongong line being used for the 
greater portion of the distance. This line has been constructed by 
the Government upon a guarantee from persons interested in the 
port of Bellambi, of a return of 5 per cent. per annum upon its cost 
for its use. ‘The extension from Mudgee to Wellington, a length of 
46 miles, is finished, and will shortly be brought into use. On the 
extension from Orauge to Wagga Wagga, which will pass through 
the Lachlan and Burrangong gold-fields, the posts are fixed for a 
length of 44 miles, but no wire has yet been stretched. On the line 
from Grafton to Tenterfield the posts are up and the wire attached, 
for a length of 50 miles; and the line is pegged out as far as 
Tabulam. No further telegraphic extensions of importance are at 
present proposed to be carried out; but sums are placed on the 
estimates for 1863 for three branch lines, the construction of which 
is to be conditional on the completion of arrangements with appli- 
cants ; the arrangements being that the inhabitants of the places to 
which the lines are proposed to be carried, guarantee to the Govern- 
ment a return of 5 per cent. on the cost and the working expenses. 
The extensions to be constructed upon this condition are—From 
Deniliquin to Hay, a length of 80 miles; from Wellington to Dubbo; 
33 miles; and from Braidwood to Queanbeyan, 35 miles. The sum 
of £3,500 has been placed on the estimates for an additional wire 
from Sydney to Newcastle. 

With respect to miscellaneous public works in New South Wales, 
we may add that contracts recently taken for the continuation east- 
ward and westward of the pub‘ic wharf at Newcastle are completed, 
and the wharf now extends for a length of 1,70vft. A sum of 
£15,000 is placed on the estimates this year for its further extension, 
and, on the vote being passed, tenders will be called for the continua- 
tion of the wharf westward. Vessels are now regularly discharging 
ballast on the new wharf at Stockton; and it is intended shortly to 
lay down a railway, along which to carry the stone as fast as it is 
deposited, to form a breakwater, parallel to that to Nobby’s; the 
approach to the breakwater is being formed. Ballast is also being 
deposited in front of Bullock Island for the formation of a dyke, 
with a view to convert the island into a sluicing reservoir. At 
Kiama the harbour works are being actively proceeded with. The 
excavation performed amounted in August to about 30,000 yards; 





50,000 yards remain to be excavated. “The eastern breakwater is 
above 200ft. in length, and is more than half its intended 
length. A steam engine is being erected for the purpose of 
drawing the stone from the excavation to the breakwater. The 
works will take about twelve months to complete. The sum 
of £7,000 baying been voted for works for the improvement of the 
Shoalhaven river, a coptract has been taken for the construction of 
au iron steam dredge to be employed in excavating the sand-bars in 
the cross channel between the Shoalhaven and Crookhaven rivers 
The dredge has been launched. 
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THE THAMES EMBANKMENT. 


Tue usual meeting of the Metropolitan Board of Works was held 
on Friday last at the office in Spring-gardens, Mr. J. Thwaites in 
the chair. 

The financial report was presented, which showed a total cash 
balance in the hands of the treasurer of £130,562 2s. 2d. 

THE EMBANKMENT OF THE SOUTH SIDE OF THE THAMES. 

A report was brought up from the Main Drainage Committee, 
stating that the board having on the 8th of August referred to them 
the report of the Royal Commission on an embankment for the 
south side of the river, they had considered the same and drawn up 
their report, and they suggested that a special day should be set 
apart by the board to consider it. 

The motion was put and agreed to. 

THE CHIEF ENGINEER'S REPORT ON THE EMBANKMENT OF THE THAMES, 

The chief engineer presented the following report on the scheme 
of the Thames embankment, referred to in the Act of last Session, 
between Westminster and Blackfriar Bridges :— 

“ Gentlemen,—The Thames Embankment Act, and the plans re- 
ferred to therein, define in general terms the main features of the 
work entrusted to this board for execution. But it remains for this 
board to determine with what materials the embankment should be 
constructed, what should be the depth of its foundations and its 
solidity and strength: also, what should be the general appearance 
or design, whether it should be constructed with or without a coffer- 
dam, and the mode of forming the low level sewer, with its branch 
connections, and all other matters of de-ail. The Act provides that 
the powers of the board for the compulsory purchase of property shall 
not be exercised after the expiration of five years from the passing 
of the Act ; but it does not limit the period for the execution of the 
work.” Having referred to the limits of deviation, the report went 
on to say “ that the face of the embankment is to commence at the 
northern abutment of Westminster Bridge, in a line with the exist- 
ing embankment in front of the Houses of Parliament, and it will 
extend ina slightly curved line to the northern brick pier of Hunger- 
ford Bridge. At Richmond-terrace it will be 22vft. in front of the 
present high-water line, at Scotland-yard 460ft., and at Hungerford 
Bridge 300ft. From Hungerford Bridge it will continue to the first 
pier of Waterloo Bridge, and opposite Buckingham-street it will 
extend 450ft. into the river, opposite Salisbury-street 30(ft., 
and opposite Somerset Wou-e 13vft. The solid embankment 
is to terminate on the eastern side of Temple Gardens, 
where it will extend about 200ft. into the river. A roadway 
100ft. wide is to be formed upon that portion of the embankment 
nearest the river. From the junction of this roadway with West- 
minster Bridge it will fall at an inclination of 1 in 8 to the level of 
the embankment, which is to be 4ft. above Trinity high-water mark. 
The roadway will pass under Hungerford and Waterloo Bridges, 
andat the east end of Temple Gardens it will be reduced to 70ft. in 
width, and be carried upon columns, rising at an inclination of 1 in 
60, to the level of Chatham-place, Blackfriars Bridge. The river 
Thames at London Bridge has a clear waterway of about 70vft. At 
Southwark Bridge the waterway is about 7v0ft. It then rapidly 
expands in width, and will, when the embankment is formed, be 
90uft. wide above Blackfriars Bridge; 1,020{ft. at Hungerford Bridge. 

“The approaches or connecting roads between the embankment 
roadway and the existing streets are to be formed in the following 
manner :—A roadway not less than 40ft. in width, and with an ineli- 
nation of 1 in 30, is to be carried in the form of a crescent to the foot 
of Arundel, Norfolk, and Surrey-streets, in the Strand. A new 
street is to be formed from Wellington-street, opposite Somerset 
House, falling at an inclination of 1 in 40 under Hungerford Bridge, 
near to Northumberland Wharf, and connected with Whitehall- 
place by a prolongation thereof. A street connecting Whitehall, 
opposite the Horse Guards, with the embankment roadway, is to be 
formed through Whitehall-yard and Whitehall Stairs nearly on a 
level. 

“The approaches to the embankment roadway will require your 
careful consideration, inasmuch as the usefulness of that roadway 
will depend mainly on the facilities which are provided for con- 
necting it with the existing lines of thoroughfare. The streets 
which run at right angles from the Strand down to the embank- 
ment, Norfolk-street excepted, are so narrow and steepas to be very 
inconvenient as public thoroughfares. 

“A convenient communication between Charing-cross and the 
roadway on the embankment should form a prominent feature in the 
design, and would probably tend to relieve the Strand and Fleet-street 
more than any other, but provision has not been made for such a line of 
communication. The most direct and most convenient route that 
could be suggested would unquestionably be in a direct line through 
the gardens, close to the back of Northumberland House, but if that 
should be regarded as too bold and costly an approach I submit that 
a very advantageous one may be obtained by purchasing the block 
of houses between Northumberland and Craven-streets, and passing 
in a curved line from the east corner of Northumberland House, 
between Northumberland and Craven-streets on to the embankment 
roadway. This route from Charing-cross to the east would be 400ft. 
nearer than by Whitehall-place, and 100ft. nearer than along the 
Strand and down Norfolk-street, and its inclination would not be 
less than 1 in 46, which is much better than could be obtained by the 
other routes. It would also most effectually relieve the present 
thoroughfares where they are most crowded. I submit, also, that the 
high level roadway, instead of starting from opposite Somerset 
House in the narrow part of Wellington-street, should commence in 
the Strand at its junction with Wellington-street, aud may be other- 
wise advantageously modified, as shown upon plans which have 
been prepared for the consideration of the board.” Having referred 
to the powers of the conservators of the Thames, the report thus con- 
cludes:—“ The borings along the embankment are now nearly 
completed, and the result up to the present time indicates that it 
will be necessary to carry the foundations of the embankment down 
to the blue clay, which will be about 25ft. below the present bed of 
the river. This will, I believe, be found to be most economically 
effected by sinking iron caissons filled with concrete forthe founda- 
tions, and by raising upon them from below the level of low-water 
mark a solid granite-faced embankment, without the aid of a coffer- 





“ The low level sewer will be constructed behind and under the 
protection of the embankment wall, which will greatly facilitate the 
formation of those works. 

“ The embankment may, probably, be advantageously divided into 
two contracts, but the numerous points which have been touched 
upon in this preliminary report will require the deliberation of the 
board before I receive instructions to mature designs and prepare 
the contracts for the execution of the work. These works cannot, 
however, be carried out until possession has been obtained of the 
property and interests along the foreshore of the river, which will be 
interfered with, and I recommend that arrangements be forthwith 
made to promote this object, and that the proper officers be 
Instructed to prepare and serve the notices and push forward this 
necessarily tedious part of the business without delay.—I have 
the honour to be, &c., “J. W. Bazaucerre, Engineer. 

* To the Metropolitan Board of Works.” 

, The report was received, and ordered to be taken into considera- 
tion on a future day. 
THE SOUTHERN EMBANKMENT. 

her following is the engineer's report on the ‘southern embank- 

nt :— 


“ Extract from Minutes of Main Drainage Committee, October 14. 

“ The committee considered further the course to be pursued by 
the board in reference to the report of the Royal Commission on an 
embankment for the south side of the river, referred by the board on 
the 8th of August last (No. 13). 

“Resolved,—That the further consideration of the subject be 
adjourned ; that inthe meantime the report in question be referred 
to the engineer, and that he do report thereon to the committee this 








day week, and also as to dealing with the foreshore of the south side 
of the river, between Westminster and London Bridges. 

“ Gentlemen,— Pursuant to the foregoing instructions, I beg to 
report that the Thames Embankment Commission have divided 
this district into three sections; the first extending from Deptford 
to Westminster Bridge, the second from Westminster Bridge to 
Vauxhall Bridge, and the third from Vauxhall Bridge to Battersea 
Park. 

“With reference to the first section, the commission have 
regarded the existing thoroughfares, coupled with the new street 
now being formed by you, as sufficient for the accommodation of 
the traffic ; and they believe that the flooding of those districts may 
be obviated by a more eflicient system of drainage, and consider that 
no public necessity exists for an embankment for this section. 
They, however, admit that such an embankment would improve the 
navigation of the river, increase the wharfage accommodation, and 
insure uniformity of design, and recommend that every facility 
should be afforded to the wharf owners and occupiers to enable them 
to do this work, should they desire it. 

“ With respect to their second and third sections, they recommend 
the formation of an embanked roadway from Westminster Bridge 
to Battersea Park, about 4ft. Gin. above Trinity high-water mark, 
and 70ft. wide and two miles in length; to be on an ornamenta 
viaduct opposite the Houses of Parliament to Bishop’s-walk, then 
on a solid embankment, with the exception of a further length of 
arching from the London Gasworks to Nine-elms. 

“They further recommend the dredging of this portion of the 
bottom of the river to a level of five feet below low water and 
estimate these works, with the requisite approaches, at £1,100,000. 

‘‘] submit for your consideration that a more convenient subdivi- 
sion of this district will be to regard the distance from Deptford to 
London Bridge as the first section, from London Bridge to West- 
minster Bridge as the second section, and from Westminster bridge 
to Battersea Park as the third section. 

“ The first section, then, according to this subdivision has not been 
referred to me by you, and indeed does not require your immediate 
consideration, inasmuch as no works are at present contemplated for 
this section on the north side which would affect the south. 

“ With respect to the second section, viz., from London to West- 
minster Bridges, I am unable to concur in the views arrived at by 
the Royal Commission, excepting so far as regards there being no 
necessity for the formation of a roadway along the foreshore of the 
river. Indeed the commissioners, in admitting that an embank- 
ment would improve the navigation of the river and ipsure uni- 
formity of design, have themselves made out a case of public 
necessity for such an embankment, which, however, they do not 
admit. But there are other and siill more cogent reasons why such 
an embankment should be, and must eventually be constructed. 

“ It has been stated in evidence before the commissioners that the 
existing embankments are defective, and that the low-lying districts 
behind them are consequently flooded at high tides, and my own 
personal obsei vation confirms these statements. The foundations 
of many of these embankments are very shallow and defective, 
some of them not being more than 3it. in depth; so that when the 
embankment on the north side is completed, and the mudbanks and 
shoals in the river dredged away, and the strength of the tideway 
brought over nearer to the south side, the safety of these wharves 
will be endangered; and they will assuredly, if they are not 
attended to, be undermined and come down. 

“ For these reasons, Iam of opinion that this section of the south 
side of the river must be embanked to a uniform line; and it cannot 
be left to the option of the different owners and occupiers of the 
property to deal with this embankment in detached sections as they 
think best. I recommerd that powers should be given to this board 
to construct such an embankment, the cost of which I have estimated 
at about £250,000; and that the property reclaimed should be given 
to the adjoining owners, and the foetal shall have power to charge 
such property with a portion of the cost of the formation of the 
embankment, proportionate to the value aud extent of the property 
so reclaimed and added to their premises. 

“In this way the property reclaimed would pay the owners for the 
cost of reclaiming it, and the board would receive back the greater 
portion of the outlay ; so that the public would thus derive a great 
public improvement at a very small cost. 

“ As to the particular mode of raising the money, and adjusting 
its repayment by the owners of the property improved, the members 
of the board, should they adopt this view, are more competent to 
judge than myself. 

“The commissioneys have recommended works for the improve- 
ment of section No. 3, the main features of which this board would 
doubtless desire to see carried out, and the details connected with 
which will probably be carefully reconsidered before committees of 
the Houses of Parligment during the coming session.—I have the 
honour, Xe., “J. W. Bazavcerre, Engineer.” 

. The report was received, and gydered to be considered on a future 
day. 

The rest of the business haying been disposed of, the board 
adjourned. 





MANCHESTER ASSOCIATION FOR THE PREVEN- 
TION OF STEAM BOILER EXPLOSIONS, 

Ar the last ordinary monthly meeting of the executive committee of 
this association, held at the offices, 41,;Corporation-street, Manchester, 
on Tuesday, October 28th, 1862, William Fairbairn, Esq., C.E., F R.S., 
in the chair, Mr. L. E. Fletcher, chief engineer, presented his monthly 
report, of which the following is an abstract :— 

_ During the past mouth there have been examined 353 engines and 
539 boilers. Of the latter 9 have been examined specially, 9 
internally, 48 thoroughly, and 473 externally, in which the following 
defects have been found :—Fracture, 7 (1 dangerous); corrosion, 30 
(3 dangerous) ; safety valves out of order, 15; water gauges ditto, 
73 pressure gauges ditto, 20; feed apparatus ditto, 7; blow-off cocks 
ditto, 20; furnaces out of shape, 3; blistered plates, 5. Total, 121 
(4 dangerous). Boilers without glass water gauges, 8; without 
pressure gauges, 7; without blow-off cocks, 18; without back 
ressure valves, 50. 

Three explosions have occurred during the past month to boilers 
not under the inspection of this association. These bvilers were in the 
iron districts, and of the externally fired hay stack class; they were 
reported as having been of original defective construction, being in- 
sulliciently stayed. One of these explosions was attended with fatal 
consequences, the engineman being killed 





INCRUSTATION AND SCUM PIPES. 

The number of boilers under inspection which suffer from incrus- 
tation is very large ; indeed, to escape this inconvenience is quite 
exceptional, It forms a considerable impediment to satisfactory 
inspection, since it renders it difficult to ascertain the actual condi- 
tion of the plates; it sometimes gives a delusive appearance, and 
leads to undue suspicion of corrosion, but more frequently it conceals 
defects, since corrosion is often found to be going on under, and to 
be caused by, the deposit. : 

In addition to the waste of fuel occasioned by incrustation, the 
wear and tear of boilers is considerably increased, apart from the 
effects of over-heating. Thus internally double-flued boilers suffer 
from the undue longitudinal expansion given to the furnace crowns, 
which increases the tendency to groove at the front end plate, an 
action always more or less developed in these boilers, while incrus- 
tation renders the use of tubular boilers altogether impracticable in 
localities not supplied with good water, and thus prevents the more 
general use of this economical class of boiler, 

Although the danger of allowing incrustation to form on plates 
exposed to the action of the fire is too fully appreciated to need re- 
mark, the fact is not so fully recognised that even where no actual 
cake of deposit is formed, over-heating frequently occurs. It is 
thought that this may, in many cases, be due to the presence of 
thickening matter held in suspension in the water, and it would be 
interesting to ascertain by experiment whether the impediment thus 
presented to the free escape of the steam does not—where the cir- 








culation is imperfect, or no such agitation of the boiler takes place as 
in locomotives when runuing—lift the water off the plates, and thus 
cause over-heating. Of the fact of over-heating occurring where no 
incrustation is formed, and wi an ample supply of water in the 
boiler at the time, there is no doubt, instances are constantly coming 
under notice, and it may be added that they are chiefly found to take 
place in boilers externally fired. 

Apart from the injury done to the boilers from incrustation, a 
| considerable amount of earthy matter passes over with the steam 
| into the engines, and thus renders necessary the use of an increased 
| amount of tallow for the piston and slides. This, though too fre- 
| quently lost sight of, is illustrated by the fact that where boilers are 

fed from brooks, subject, on heavy rains, to sudden torrents which 
| stir up the mud, the engine attendants are in the habit, at such 
| times, of taking the precaution of giving the engine cylinders an 
| extra amount of lubrication, finding the pistons, &c., to clog when 
| this is neglected. 

Under. ordinary circumstances the most practical plan for the 
prevention of incrustation is the adoption of an efficient mode of 
“ blowing out,” and not the use of “ boiler compositions.” To blow 

| out, however, from one point only, at the bottom of the boiler, which 
is the general custom, has but a very limited and local effect. This 
is frequently remedied by the adoption of a perforated pipe, which 
is connected to the ordinary blow-out tap, and carried along the 
bottom of the boiler from one end to the other. These are techni- 
cally termed “ Topham pipes,” fromthe name of the patentee, and 
are generally spoken highly of by those of our members who have 
adopted them. They are, however, more successful where the 
sediment being heavy and sludgy falls to the bottom, rather than 
where it is of a lighter character, which frequently forms the hardest 
and most tenacious scale. 

From the rapid ebullition that takes place within boilers when 
uuder steam, it is found that a greater part, if not the whole, of the 
sediment set free by evaporation rises to the top of the water, form- 
ing a coat of scum, before finally depositing itself upon the furnace 
tubes or shell; and thus the readiest way of preventing incrustation 
is to blow out this layer of scum from the surface of the water by 
means of a scum pipe, before it has an opportunityof settling. 
There is nothing new or experimental in this; the system has been 
for years adopted with marine boilers, and there is no reason why 
its use should not become equally general with stationary ones. 
Many of our members have already tried it with considerable success, 
and find, on opening their boilers after a month or six weeks’ work, 
that where they used formerly to be coated with a heavy muddy 
deposit they are now perfectly clean. 

The following is an explanation of the description of pipe 
adopted: Itis about three or four inches in diameter, having a wing 
east to it on each side, so as to form a trough throughout the entire 
length of the pipe. This pipe is carried withiu the boiler, from one 
end to the other, being made in any convenient lengths for intro- 
duction at the manhole; it is perforated with small holes on the top 
all the way along, the aggregate area of the whole number of these 
holes being equal to that of the pipe itself. The top of the trough is 
fixed afew inches below the level of the water,so that the scum on the 
surface may flow over it, when, being guarded from the disturbance 
of the ebullition, it deposits in the still water above the trough the 
sedimentary particles held by it in mechanical combination. A ta 
is fixed to the front end plate of the boiler, in communication wit! 
this pipe, by means of which it can be blown out as frequently as 
is desired, which should not be less than once every two hours, 
when ebullition is going on. This tap, which need not be more than 
two inches in diameter, should be entirely of brass, fitted with a 
gland, and have a neat waste pipe attached, which may be of 
wrought iron, while also the waste pipes from the glass water 
gauges may be connected to it, being led immediately under the 
dead plate, which arravgement is found to be very compact and 
convenient, The best position for the scum pipe is at the side 
and not at the centre of the boiler, both on account of facility in 
fixing and convenience in getting inside. A single pipe is suffi- 
cient. 

The above description is not by any means given as if that were 
the only form of scum pipe that could be advantageously applied. 
It was designed for the use of the members as being adapted to 
stationary boilers, simple in construction, affording a large collecting 
area, and being free from any patent right. Upwards of a year's 
trial has proved it to be successful, aud its more general adoption is 
consequently recommended. These pipes have already been made 
by the manufacturing engineers of Rochdale, Bolton, Bury, and 
other places, but are needed more generally, and a drawing at the 
office is open to inspection for the Benefit of our members. 

There are other plans in operation which, however, are subject to 
patent right. One of these consists of a series of vertical pipes, fixed 
in the centre of the boiler, each pipe having a trumpet mouth, to 
which a vertical telescopic movement is given, to allow for the 
changes of water level, the movement being effected by a copper 
ball float, so that the trumpet mouth ri-es and falls on the changes 
of water level, like a buoy on the rise and fall of the tide; the 
object being to keep the mouth of the pipe immediately below 
the surface of the water, in close proximity to the scum, Af 
second plan consists of a trumpet mouth laid horizontally. Both or 
these arrangemeuts are reported to give satisfaction, and, wheneved 
opportunity offers, the results of their working will be noted, and 
particulars of the plan found to be most successful communicated to 
the members. 

Some descriptions of incrustation, however, cannot be entirely re- 
moved by any blowing-out apgarptne alone, however perfect ; in 
such cases, a little carbonate of soda may be added, which many of 
our members have applied with considerable success. Of the use of 
this, their experience is decidedly in favour, while the testimony 
with regard tocomplicated “ boiler compositions” geverally is that they 
found them expensive, in many cases useless, in others injurious, 
and have, in the majority of instances, discontinued them altogether. 
For fuller chemical particulars refer to Dr. Angus Smith’s report 
to the Executive Committee upon the incrustation in boilers. The 
use of soda, without ascum pipe, is found in some cases to induce 
priming, the soda combining with the grease within the boiler, and 
producing foaming of the water. 

The general adoption of scum pipes is, therefore, confidently 
recommended to the members, not only for the prevention of in- 
crustation, but also, in order to lengthen the lives of their boilers, 
| as well as to assist the engines in many cases, by preventing 
| priming. 

The most radical cure for the prevention of incrustation, 
| though one involving considerably more outlay, at the first, than 
| the above, will be found in the adoption of dry or “surface 
| condensation,” by means of which the boiler is fed with distilled 
| water, the same being used again and again, with the exception of the 
slight amount lost through leakage. ‘To those who are paying 
large amounts annually for a supply of town's water, and where the 
steam is consumed for engine purposes, the adoption of surface 
condensers is well worthy of serious consideration, not only on ac- 
count of the saving in the water rates, but also in that of fuel, 
since non-condensing engines may, by this means, be converted 
into condensing, which is not at present generally the case where 
town’s water is used, 











Tue Resistance.—The officers of the iron-cased ship Resistance 
speak in the highest possible terms of the ship's performance in 
the Channel since leaving Spithead. She is stated to be remarkably 
stiff unde: her canvas, easy in her motion, and as handy as a cutter. 
On one occasion she worked out of Portland Roads under sail, with 
her screw up, in a manner that surprised all who saw her. In mid- 
channel, between Portland and Cherbourg, ships were met carrying 
close-reefed topsails, with a tumbling sea-running, but the Resistance 
rode through it easily. In fact, so slight has been her motion during 


her limited cruising, that we understand not even the inkstand, nor 
any of the little knick-knackeries usually found on the captain's 
after-cabin table, have been secured or removed from the table since 





leaving Spithead 
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Tas invention, by Robert Wilson, of Patricroft, near Manchester, 
is particularly applicable to presses for baling cotton and other 
similar substances, and it consists, first, in applying three or more 
cylinders and rams to the same hydraulic press, whereby the pres- 
sure can be regulated according to the resistance to be overcome. In 
applying this part of the invention to a press with three cylinders, 
they are placed in a line with each other, and the rams, which are 
all connected to the same follower, are or may be worked by asingle 
pump. When the press is ready for starting, the pump acts only on 
the centre ram, and continues in operation until the resistance to be 
overcome equals the force of the pump; the regulating valves are 
then turned so as to admit water to the two outside rams, and to 
shut it off from the centre ram; those two rams then continue to act 
on the press until the resistance again is equal to the power, and the 
final compression is given by the united action of the three rams. 
By this means a great saving in time is effected, and the power is 
more advantageously applied than in presses of the present con- 
struction, the parts of the press are also lighter, and consequently 
less expensive both in construction and for transport. More than 
three cylinders and rams may also be worked in the same 

manner. 

The second part of the invention consists in the application of the 
above described improvements in hydraulic presses to the machinery 
or apparatus for raising or forcing fluids, for which former letters 

satent were granted to Mr. Wilson, on the Ilth May, 1857, 

Vo. 1317. ‘ 

The present invention consists in applying three or more cylin- 
ders and rams to the machinery or apparatus for raising or forcing 
fluids described in the specification of the said patent. According 
to the present invention the fluid is first admitted to all the cylinders 
by the rising of the rams, and the number of cylinders which are 
brought into action is gradually reduced in proportion as the resist- 
ance to be overcome increases. 

Fig. 1 is an edge view; Fig. 2 a front view; Fig. 3 a plan in 
section; and Fig. 4a plan of the top of a press suitable for com- 
pressing or packing cotton constructed according to the improve- 
ments. a, d, c, are three cylinders, and a', d',c!, are the three rams 
working in the same. ‘These rams are all connected to the fol- 
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lower d, which works up and down in the case e, containing the 
cotton or other substance to be compressed. 

When the press is ready for starting, the water from the force 
pump or pumps is admitted to the centre cylinder 4, thereby raising 
the centre ram, and with it the two outer rams, the cylinders of 
which being open to a water supply cistern, are supplied with water 
by the pressure of the atmosphere or otherwise, as the rams ascend. 
When the resistance of the cotton, or other similar substance, eqaals 
the pressure on the centre ram, the regulating valve or valves is or 
are turned to admit water to the two outside cylinders a and ¢, 
and to shut it off from the centre cyliader }, or to admit water to 
the two outside cylinders without shutting it off from the centre one, 
and this latter mcde of operation is preferred, as it simplifies the 
arrangement of the distribution box and connections. The final 
compression is given by the united action of the three rams. 

As it is of the greatest importance in hydraulic presses generally, 
and particularly in those constructed according to these improve- 
ments, that rust should be avoided, it is proposed as a preventative 
to rust to force oil into the cylinder, which will float on the water. 





De 





Navy axp Orpnance Gossir.—The Controller of the Navy 
returned to the Admiralty in the early part of last week froma 
somewhat lengthened absence abroad. While away Rear-Admiral 
Robinson visited Toulon, to examine the system employed in that 
port in the construction of iron-coated ships of war, and also visited 
the principal dockyards in Europe for the same purpose.—In a forth- 
coming trial of Messrs. Jeffrey and Britten’s “expanding projec- 
tiles,” to be fired from the same wrought iron muzzle-loading gun, 
we are told that Sir W. Armstrong is to be a competitor, and that 
Mr. L. Thomas has declined to have anything further to do with 
compound shot.—The Iron-plate Committee have concluded their 
experiments with the Horsfail gun. This powerful piece will be 
removed to Liverpool, the Mersey Company purposing to obliterate 
the damage sustained by the bore while lying so long on Ports- 
mouth beach. With this and other improvements it is confidently 
anticipated that the gun, when properly “sighted,” will shoot as 
accurately as a rifle up to 2,000 yards. 





STANDFIELD’S LAND AND MARINE ENGINE 
GOVERNORS AND SPEED INDICATOR. 


* Fia. 1 is a sectional elevation of a marine governor, the invention 
of John Standfield, of Stratford, Essex. A is a cylinder containing 
water; E, the reservoir; B, blades which are made to rotate by the 
pulley F, the spindle C and blades D being stationary, so lone as 
F does not alter its intended speed. When this speed is exceeded 
the blades D and spindle C are forced round, and, through the cord K 
and spring balance G, act upon the drum I, spindle S, and throttle 
valve R. The drum I contains a powerful spring; H is a wheel 
and pawl for bringing the tension of the spring up to the speed 
required, which can be seen on the spring balance G, which always 
indicates the speed in revolutions per minute, and can be adjusted 
by the wheel and pawl H to any speed required while in motion. 
This governor occupies little space, and the inventor states that it is 
not in the least affected by the motion of the vessel. 


FIG.I. 








Fig. 2 is a speed indicator; A is a locomotive wheel; B, is a friction 
wheel fixed on a rod jointed at D, so as to allow for the action of the 
spring of the wheel A; C is the cylindrical casing and fans as before 
described, the index hand being fixed on the spindle and held in 
position by a spring attached to the index hand and casing, the 
casing having a face with figures marked thereon for showing the 
speeds. Motion iscommunicated by the cords F and E ; the lever H 
and spring I keeps B against A. The indicator may be stopped by 
raising the lever H to G; this indicator is not affected by the motion 
of the locomotive, and can be attached to any engine or machine. 

Fig. 3 is a governor without the indicator, with a rotating 
cylinder having the blades B attached to it; its action is precisely 
the same as Fig. 1, only adjustment is made by a sliding weight I on 
the lever J. The throttle valve can be attached to the lever H or 
the lever J, a stationary cylinder as in Fig. 1, and weight and lever 
as in Fig. 3, and the spring-balance G can be attached to indicate 
the speed if required as in Fig. 1. 





SMITH’S LETTER BALANCES. 


We have one of these little weighing machines before us. Its 
whole length is 4in., and it weighs underloz. The disk is about 
the size of a penny 
piece, and on the re- 
verse side the diffe- 
rent rates of both 
inland and foreign 
) postage are stamped, 
a most useful ac- 
companiment to a 
postage balance. The 
one we have re- 
ceived goes the 
length of the 6d. 
postage, but it is 
easy to see that they 
may be made to 
extend to any rate. 
The principle pa- 
tented by Mr. Smith 
is the shifting fulcrum, in place of the shifting weight of the 
steelyard. 
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© BristoL AND THE Cotton Famine.—The workers at the Great 
Western Cotton Factory, Bristol, who number about 1,600, have for 
some weeks been working short time, and by the partial stoppage 
have lost £12,000 in wages. It has been announced that, in the 
course of a fortnight, the works will be closed entirely. Messrs. 
Ames, Bush, and Co., the proprietors, have hitherto relieved the 
unemployed, none of whom have sought parish help, as the firm 
have liberally given two days’ wages per week to the unemployed. 
The mayor, Mr. John Hare, has convened a meeting of the citizens, 
to consider what steps shall be taken for relieving the unemployed 
workers in cotton factories generally, and in Bristol in particular. 

Tue Late Mr. Waker, E.C.—The Glasgow Jlerald analyses the 
career of the late Mr. Walker from a Scotch point of view. The 
Herald says :—“ In no part of the country has he so successfully 
left the mark of his singularly sagacious judgment and scientific 
eminence in these respects than in the instance of his able and 
judicious plans for the improvement of the Clyde and the enlargement 
of the harbours of Glasgow. The reports from time to time made 
by Mr. Walker tothe trustees (since the death of Mr. Rennie and 
Mr. Telford, who had previously advised the trustees) would form 
a standard code of engineering knowledge and experience, deserving 
the careful study of every rising engineer; and, in point of fact, we 
understand Mr. Walker’s reports and plans have been eagerly 
sought after and obtained, not only by the trustees or commis- 
sioners of other rivers and ports of the kingdom, but also by 
numerous continental engineers, who have had an opportunity of 
becoming acquainted with the success which has attended the works 
in the Clyde. But Glasgow is not alone indebted to Mr. Walker with 
reference to the important works just referred to. The designs for 
the Victoria Bridge over the Clyde, one of the finest structures in the 
kingdom, were by Mr. Walker ; and we understand that the trustees 
were not less indebted to him for the careful superintendence of this 
important erection than fora large amount of saving to the trust 
funds in the ultimate settlement of its cost. We might notice many 
other minor works of great local importance projected or revised by 
Mr. Walker, not only in connection with Glasgow, but in other por- 
tions of the kingdom, such as his important plans for the improve- 
ment of the Caledonian Canal, his successful designs for the 
construction of the admirable harbour at Granton, by his Grace the 
Duke of Buccleuch, the great works on the Tyne, &c. ; but we confine 
ourselves at present chiefly to the works executed or designed by 
Mr. Walker in connection with Glasgow and the Clyde; and here we 
think the local authorities have much cause to congratulate them- 
selves on the selection which, on Mr. Telford’s death, they made of 
Mr. Walker as their adviser.” 
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TO CORRESPONDENTS. 


*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

A. B. C.—Thanks. ’ ‘ 

W. K. (Percy Main).—We shall be glad to have the particulars if not too 
long. 

An INQuIRER.— There really is no such examination as you mention. It 
would be well if there were. 

F. J.—J/ you will be advised, dismiss from your mind the delusion that you 
have discovered, or ever will discover, what is understood as perpetual 
motion. 


—_—— 


WROUGHT IRON SCREW PROPELLERS. 
(To the Editor of The Engineer.) 

Sir,— You observe in your last number that you have an idea that wrought 
iron has been used for screws of ships. I beg to inform you that it has been 
in use in this company’s vessels since 1849, and a wrought iron screw was 
supplied to the steamship Chanticleer, diameter 12ft., pitch 16ft., when she was 
built, in 1853 (since which time she has had severe work in the ice in the 
Baltic at different times). This screw is still on the ship, and has not even 
required adjusting, this ship being now on the London and Stettin station. 
Messrs. Caird and Co., previous to 1849, fitted all the iron screw steamers with 
wrought iron propellers. F. W. WyMer, 

Tyne and Continental Steam Navigation Co., Supt. Engineer. 

Newcastle-upon-Tyne, 29th Oct., 1862. 








MALLEABLE CAST IRON GUNS, 
(To the Editor of The EBagineer.) 

Six,—In answer to your correspondent, signed “* John C, R. Okes,” I beg to 
state that I, about five years ago, had a 4-pounder, three-groove rifle cannon, 
cast ready bored, and rifled in the act of casting, of malleable iron, by Messrs. 
Glover, of Drury-lane; and that about two years ago I had another 4-pounder, 
cast by Messrs. Troughton and Bevan, of Gravesend, in malleable iron; the 
latter gun is cast with the spiral oval bore. I fire from it spherical balls, having 
atough sabdt of the form of the bore attached to its rear end; this sabdt, ro- 
tating in its passage through the bore, imparts the spin to the ball or shot, which 
latter, as it cannot act “like a cam,” as the late General Jacob calls it, being 
of a size to rotate freely, cannot injure the bore of the rifle gun. 

International Hotel, Bray, Oct, 28th, 1862. 

WAVES. 
(To the Editor of The Engineer.) 

Sir,—In answer to the inquiries of “ Subscriber,” I have to make the follow- 
ing statements :— 

1. w, the heaviness of the liquid, means the number of units of weight con- 
tained in an unit of volume. The units of weight and volume employed should 
be the same as those used in the rest of the formula. For example—in British 
measures, if velocities and dimensions are given in feet, and the resistance is 
to be computed in Ibs. avoirdupois, w is to be expressed in lbs. avoirdupois to 
the cubic foot; so that for fresh water w = 62°4 nearly, and for sea-water, 
«= 64. In French measures, if velocities and dimensions are given in metres, 
and the resistance is to be computed in kilogrammes, z is to be expressed in kilo- 
grammes to the cubic metre; so that for fresh water w = 1000, and for sea- 
water w = 1026. 


J. NoRTON. 


2. g, gravity, means, as “ Subscriber” supposes, 32}ft. per second nearly, or 
an equivalent quantity in any other unit of measure. 

3. L, “its length, being that of a wave.” In this phrase, the word “its” re- 
fers to the solid body, which is the last thing mentioned in the preceding clause 


of the paper. 

4. < is the breadth of a solid which is supposed to be exactly fitted into the 
hollow between two wave crests. 

5. The sine of the angle 8, in a trochoidal surface, is equal to the ratio of 
the tracing-arm to the radius of the rolling circle. 

The preceding explanations relate to the mathematical investigation of which 
the paper referred to by “ Subscriber” is an abstract, and which will in due time 
be published in detail. 

The fact that by substituting for z the mean girth of the immersed part of a 
ship, for L, her length, and for 8, the mean of the greatest obliquities of a 

f er lines, a formula is obtained which gives a close approximation to 
esistance, rests upon experimental evidence alone, 
Glasgow, Oct. 27th, 1862. W. J. Macquorn RANKINE. 









MEETING NEXT WEEK. 
SocreTY OF ENGINEERS. — Monday evening, November 3rd, at seven 
o'clock (Lower Hall, Exeter Hall, Strand), a paper “ On the Drainage of the 
Fens,” will be read by B. Latham. 
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NAVAL GUNS AND IRON-CASED SHIPS. 

By some means or other a notion has got abroad to the 
effect that the practicability of employing very large guns 
for naval purposes is dependent upon the success of cupola 
ships. We have been unable to discover the origin of this 
curious opinion, but it has probably arisen from the perti- 
nacious advocacy of the thick and thin supporters of the 
cupola principle, who have directed public attention to all 
the real (and not a few imaginary) advantages of the 
system, to the disregard of other considerations of at least 
equal importance. But whatever the origin of the notion 
may have been, its present popularity is sufficiently ac- 
counted for by the confidence with which it has been put 
forward in the leading columns of the Zimes on more than 
one recent occasion. Not many days ago a leading article 
upon the Royal Sovereign cupola ship appeared in that 
journal, in which the writer contended for this view in the 
most undoubting fashion, assuming it to be not only true, but 
“admitted on ail hands” that the old 68-pounder service 
gun “really represents the heaviest piece of cannon which 
can be successfully worked on board ship, so long as ships 
are built and armed on the old-fashioned system.” If a 
man-of-war is to carry her guns as they have always been 
carried, in broadside ports, then, we are authoritatively 
assured, the limit above given cannot be safely exceeded. 

We shall notice the intrinsic fallacy of this view pre- 
sently ; but we will first point out the untenability of the 
argument by which it is supported. That argument runs 
thus :—In a shield ship the guns are concentrated in turrets 
or revolving towers, so that they are worked upon pivots 
under protection of the tower or shield. A ship may 
nave a single turret, or three, or four, and each turret may 
carry either a single gun or two. “At the outside, there- 
fore, the armament of the vessel would not exceed eight or 





ten guns, so that each piece may be of very great weight 
without pressing severely on the carrying powers of the 
ship.” ‘The substance of all this appears to be that as a 
shield ship cannot accommodate more than a few guns, 
those few may as well be big ones. But what has this to 
do with the cupola principle? Surely we can put a few big 
guns into a ship instead of many small ones, whether we 
them inside turrets, or at broadside ports! An ordinary 
sind of ship can have either a long battery for numerous 
guns, or a short battery for a few guns, and the only diffe- 
rence between her and a cupola or turret ship, in this respect, 
is that in the latter you have no choice, for you cannot arm 
her with numerous guns if you wish to do so. ‘To put this 
forward as a ground of superiority in the cupola ship, seems 
to us to be merely playing with the question, and blindfold- 
ing the public while the game is carried on. 

Ve now wish our readers to consider with us what truth 
there is in the doctrine that a 68-pounder is the biggest 
gun that can be “ safely” carried by a ship at a broadside 
port. All that is required of a broadside gun is that it shall 
be easily loaded, easily moved from right to left and vice 
versa, easily run out, and securely held in its position under 
all circumstances. Now what possible reason can there be 
for asserting that these things cannot be done with a big 
gun, unless you put it undera shield weighing nearly a 
hundred tons, and turn the two about together? In the 
first place, as to the loading: the difficulty of that opera- 
tion lies mainly in the fact that very heavy projectiles can- 
not be conveniently handled by men. But the use of a 
shield does not remove, or even mitigate, that difficulty in 
the slightest degree, of course. The only way to overcome 
it is by employing machinery for the purpose, and that can 

much more conveniently applied to a gun situated at a 
broadside port, with 12ft. or 15ft. of space between it and 
the gun adjacent to it, than where it is jammed up in a 
contracted shield, with perhaps another gun as big as itself 
close alongside. Next, as regards the training of the gun : 
we admit that, under ordinary circumstances, this can be 
better done when the gun is balanced upon a central pivot, 
as it is in a cupola, than when it has to be turned about a 
centre situated at the end of the supporting carriage ; in 
fact, this is one of the advantages that we have always 
attributed to the cupola plan in advocating (as we have 
done for years) its adoption in its proper place. But there 
is really no insuperable difficulty in providing for the easy 
training even of the largest guns at broadside ports. All 
that has to be done, in order to accomplish this, is to 
put an end to the absurdly rude system of rousing 
the naval gun about with handspikes, and to apply 
mechanism for the purpose. Why this was not done 
long ago—at the latest when the 95 ewt. 68-pounder 
was made a broadside gun—we are at an utter loss 
to understand. Done, however, it may be, and 
speedily must be; and when done, the training of a broad- 
side gun in a fixed battery will be as simple a matter as 
the training of the cupola proved to be on board the 
Trusty some months ago. Again, the running out of the 
gun is certainly as easy of accomplishment on an open deck 
as inside a shield ; and the same remark of course applies 
to the lashing of a gun when out of use, and to the hold- 
ing of it firmly when in use. In all these respects we 
can discover nothing whatever to prevent a broadside gun 
from being made as heavy as we please. Nor can we 
conceive of atiy reason ie the recoil of a large gun 
should not be received as efficiently under the one set of 
circumstances as under the other. 

We are bound to believe, then, that the notion which 
we have here been discussing is intrinsically a false one, 
and has no better basis than the ridiculous one already 
mentioned, viz., that a shield ship is obliged to carry big 
guns (if she is to answer any useful purpose), whereas it 
is optional in an ordinary ship what guns you put into 
her. But this is not all that requires to be said on the 
subject. The opposite questions have to be raised—is it 
practicable to increase the size of guns very considerably if 
they are to be carried within revolving armour-plated 
shields? And will it not be far “safer” to work very 
heavy guns at broadside ports? We are not disposed 
to dogmatise upon this subject, but we must acknowledge 
that it seems to us ——, probable that the former of 
these questions will ultimately be answered in the negative, 
and the latter in the affirmative. On the face of the mat- 
ter it seems reasonable to suppose that if we are bound, 
as engineers, to carry immense weights of metal to sea 
with us, we shall anxiously ask to be allowed to secure 
as many of them in fixed positions as possible. If we 
suppose, for a moment, that the future naval gun is to 
weigh, say 12 tons, and that a shield to carry two of 
such guns is to weigh 100 tons (which it certainly must 
at the very oy then in a 10-gun ship we shall have 
to carry no less than 620 tons weight of guns and shields. 
On the cupola system we shall be compelled to have the 
whole of this 1mmense weight movable in five masses 
whenever we have to fight an action, and to lock it up 
by some means or other so as to resist motion when the 
ship is rolling in the roughest of seas. Now who would 
not greatly prefer to incorporate 500 tons out of the 620 
in the hull of the ship, and to deal with the remaining 
120 tons in ten separate masses of only 12 tons each ? 
There seems to us but one answer to the question. 

Further : If, instead of disposing of this 500 tons of 
armour in the form of five shields, we employ it in defend- 
ing a broadside battery, we shall be able to protect a very 
much larger number of guns with it. In estimating the 
weight of a shield large enough to protect two 12-ton guns 
just now, we assumed that the shield was formed of 5tin. 
armour on 18in. of timber (or of 73in. of iron, which is of 
equivalent weight), and was 7ft. high. If we now assume 
that our broadside battery is to be of the same height and 
thickness, then, in a ship of 50ft. beam, 500 tons weight 
will be sufficient to fortify more than 200ft. in length of 
her broadside on each side, and to cross her with trans- 
verse bulkheads, completing the battery, at each extremity. 
But in a length of 200ft. at least eleven guns of 12-ton 
weight could be fought, so that, including both sides of the 
ship, we shall now be enabled to fight no less than twenty- 
two guns, in place of the ten only which can be worked in 





cupolas! Even if we admit, then, that, when the best has 
been done in the way of training broadside guns mechani- 
cally, the revolving guns will still have some slight advan- 
tage, it must still be evident that circumstances seem 

reatly to favour the fixed armour system of defence. It 
is true that the ten cupola guns —_ be made to fight on 
either side at pleasure; but it will be hard, we think, to 
persuade engineers that it will be better to keep 500 tons 
of armour movable in a ship for the sake of protecting ten 
such guns, than to build it permanently into the structure 
of the ship, and thus enable it to protect, say, twenty guns ! 

More than this. It remains to be seen whether it is 
practicable to send cupola ships, armed with very large 
guns in correspondingly large cupolas, on ordinary sea 
service. It may be well enough to put three or four, or half 
a dozen ponderous revolving masses in mere coast defence 
vessels, moving about under steam only, and within easy 
reach of port at all times. But to send vessels to sea with 
such colossal weights pivoted inside of them, and subject 
them to all the shocks and strains which they will there 
encounter, especially when under sail, is quite another 
thing, and we do not in the least wonder at the reluctance 
which the Board of Admiralty display when the general 
adoption of cupola ships, to the exclusion of all other 
classes of vessels, is urged upon them. 

But whatever interest may belong to the experiment 
which the Admiralty are trying in the Royal Sovereign and 
Prince Albert a ships, there are other vessels under 
construction for the royal service which are much more 
likely to throw light upon the main question, because they 
are expressly designed for foreign service. We refer to 
the vessels now building from the designs and under the 
superintendence of Mr, E. J. Reed, the Secretary of the 
Institution of Naval Architects. The Enterprise, the first 
of these vessels, can hardly be said to do more than illustrate 
some of the features of the system, owing to the very 
limited amount of armour which she is to carry. But the 
Research, a four-gun corvette of 1,250 tons, and the 
Favourite, an eight-gun corvette of 2,200 tons, are examples 
of a perfectly novel class of sea-going vessels ; for, notwith- 
standing their comparative smallness, they are to be coated 
all over (as completely as any even of our largest ships), 
with 44in. armour, and are to carry at least 110-pounder 
Armstrong guns. ‘These ships, in fact, constitute a suffi- 
cient answer to the notion that cupola ships are unrivalled 
for concentration of weight, because the entire armament 
of Mr. Reed’s ships is carried in a single battery at the 
centre, from which a fire within a few degrees of a fore and 
aft line is commanded at each end of the battery, and on 
both sides of the ship. If our view of the practicability of 
working the heaviest guns even more conveniently at broad- 
side ports than under cupolas be correct, then the problem 
of iron-cased ship construction is already solved; for if 
Mr. Reed has succeeded in reducing the tonnage of com- 
pletely protected ships plated with 44in. armour, down 
trom 4,000 tons to 1,250 tons, there can be no difficulty in 
enormously increasing both the sizes of the guns carried 
and the thickness of the armour, providing we are willing 
to return to the dimensions which we started with in mak- 
ing our first essay at iron-cased shipbuilding. 

t may serve to dispel many erroneous opinions con- 
cerning the class of vessels last discussed if we state that 
the principle of construction is equally applicable both to 
vessels of wood and to iron ships. Writers upon this ques- 
tion have fallen into endless errors by supposing that Mr. 
Reed’s ships were all to have wooden Gees and iron 
topsides. The error is, perhaps, natural, because the first 
vessel built upon the principle, owing to the limited ar- 
mour proposed for her, had that feature introduced into her. 
We are in a position to state, however, that the first 
design sobeatioed to the Admiralty by Mr. Reed was for 
an iron vessel, and that the resort to wood has been 
caused by considerations of a more or less temporary 
nature, for which, of course, the Admiralty are respon- 
sible. All the features of the system by which the designer 
has been able to produce sea-going iron-cased ships of 
various classes, down even to less than 1,000 tons, are 
equally available whether the hull be built of wood or of 
iron. 

Before concluding this article it may be well to point 
out that the facts and considerations which we have ad- 
duced are in direct opposition to the doctrine that 44in, 
armour is the thickest that can be carried by men-of-war 
of reasonable proportions. We are sorry to observe that 
Mr. Fairbairn has not only lent his sanction to this 
opinion, but has repeated it very frequently and very pub- 
licly of late. In his report to the British Association last 
year he distinctly asserted that “vessels of the present 
tonnage are not calculated to carry plates of greater thick- 
ness than 44 or 5 inches,” and on this account he con- 
sidered it “ more than probable that the country must be 
content with such protection as plates of these dimensions 
can afford.” He repeated the same opinions this year at 
the Cambridge meeting of the same Association. What we 
have already stated, however, is a sufficient answer to such 
assertions, which, however true they may have seemed a 
year ago, can no longer be put forward with any proper 
regard to facts. At Pembroke Dockyard, the Kesearch, 
of only 1,250 tons, as we have before said, is being built to 
carry a complete coating of 44 inches of armour; and we 
have no doubt whatever that a vessel can be designed on a 
similar principle to carry 6in. or even 9in. armour, and a 
goodly number of the heaviest guns, without resorting to 
the dimensions of such colossal ships as the Northumber- 
land, Minotaur, and Agincourt. That there is any practical 
difficulty in the way of building ships with such armour— 
excepting that of the manufacture of the plates, which 
every day is becoming facilitated—we do not believe, nor 
will engineers generally doubt, that, in these days of iron 
structures, the object can readily be accomplished. 

BUILT-UP GUNS. 

It is a principle in gunnery, we!l known and generally 
adopted since the days of Dr. Hutton, at least, that the 
range of a given projectile would, were it not for the 
resistance of the atmosphere, be in proportion to the weight 
of powder usefully burnt in firing it. For upwards of one 
hundred years it has also been well known that rifled 
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barrels, by giving rotation to the shot, secure additional 
accuracy of fire. Elongated shot have actually been used 
for very many years, and the fine, multi-grooved rifling 
adopted in the Armstrong guns was applied long ago by 
Wahrendorf, a Swede, one of his guns having been ex- 
hibited in the Great Exhibition of 1851, while another is 
still to be seen in the nave of the present Exhibition. 
Artillerists, therefore, have long known that, in order to 
obtain accurate fire at great range, it was only necessary to 
make rifled cannon capable of burning heavy charges of 
powder, and of throwing shot weighing from six to ten 
times as much as the powder. The conditions, at least, 
were plain enough and well enough understood. In ordi- 
nary guns, however, there is considerable windage, whereas 
in rifle bores there must be little or none. ‘Lhe explo- 
sive force of gunpowder burnt in a confined space has 
been found to be upwards of 15 tons per square inch, but 
with a round shot and considerable windage, the shot 
acts as a valve in the bore of a gun, and probably nothing 
like the ultimate force of explosion is actually attained. 
With rifled bores, necessarily smaller in their cross sec- 
tional area for throwing long shot as compared with round 
shot of the same weight, and with little or no windage, the 
pressure per square inch must be very much greater, 
and possibly approaches the ultimate explosive force 
of the powder. ‘Thus for a 68 lb. spherical shot, Sin. 
in diameter, and an elongated shot of the same weight, and 
54in. in diameter, the pressure per square inch required 
to produce a given velocity would be but one-half as great 
in the former as in the latter case, even when all consider- 
ation of windage is disregarded. Including the increased 
friction of the long shot in forcing its way through 
a greater or less uumber of grooves, the pressure 
necessarily becomes much greater. All this may pos- 
sibly be a superfluous explanation of the well known 
severity of the service imposed upon rifled guns, and 
of the necessity for great strength in their structure. It 
is as well, however, to keep in mind all the facts which we 
have given, in order to understand rightly at what stage 
the subject was taken up, de novo, six or seven years ago, 
not only by Sir William Armstrong and Mr. Whitworth, 
but by Captain Blakely, Mr. Longridge, Mr. Britten, Mr. 
Lynall Thomas, and others. They had to make a strong 
gun, and any very strong gun would, being rifled and fired 
with heavy charges, throw its shot to a proportionately 
great range and with greater accuracy than a smooth-bore, 
‘There were no discoveries to be made in gunnery, nor have 
any been made incidentally, notwithstanding that Sir 
William Armstrong has been gravely credited with the 
recent invention of heavy charges of powder! It was at first 
natural to attempt to increase the strength of the ordinary 
cast-iron guns, by increasing their thickness and weight. 
But it was long ago shown by Professor Barlow that, beyond 


a certain limit, soon reached, an increase of thickness added } 


little or nothing to the strength of the gun. ‘The reason 
will be understood if we imagine the gun to be divided 
into a number of concentric thicknesses or tubes and deal 
with each separately. ‘The first strain comes upon the 
inner tube. ‘This stretches to a certain extent and 
transmits} a portion of the strain to the next tube. But, 
just as the strain which, applied to a bar one foot long, 
might elongate it an inch, would, if applicd to one two feet 
long, extend it two inches, so will the second imaginary 
tube or thickness of our gun yield more, before taking ‘its 
share of strain, than the inner tube. If we go on, in this 
way, from one layer to another, we find that, with a solid 
gun of small bore and very great external diameter, the 
outer part of the metal serves hardly a better purpose than 
so much india rubber. It is true that, when the gun bursts, 
it has not all gone at once, but failed by cracking radially 
and gradually outwards from the bore. It is only after these 
cracks have destroyed the gun for any useful purpose that 
the outer metal would be brought into play at all. Thus 
itis that the American Dahlgren guns, which are of great 
diameter at the breech, and shaped like a soda-water 
bottle, bear only very light charges. 

The Patent Office records contain two or three schemes 
dating as far back as twenty years, for shrinking wrought 
iron and steel hoops upon guns to strengthen them, but 
the first person who, starting with Professor Barlow's 
demonstration of the comparative weakness of very thick 
cylinders, published the general principle upon which 
they may be strengthened, appears to have been Captain 
Blakely. He neither invented nor claimed to have in- 
vented hooped guns or guns formed from coils, inasmuch 
as some of the oldest guns in existence were thus made, 
but he patented in 1855 the construction of guns in con- 
centric cylinders, shrunk successively upon each other, and 
in such manner that the inner tubes should be under com- 
pression aud those towards the outside in a state of initial 
tension. Coiling wire, or, as is done at Woolwich, 
bars of iron, together upon this principle is, Captain 
Blakely claims, his own invention, and for anything 
that has yet appeared it would seem to belong to him. 
Many of our readers will have read his letter in cur last 
number, and while admiring its frank, manly tone, have 
wondered at many of the statements which it contained. 
How little is it known that, in the summer of 1855, the 
then Mr., now Sir William Armstrong, was making a gun 
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for Mr. Longridge under a license from Captain Blakely ; | 


how little is it known that until within a very 
few months, every Whitworth cannon was put together 
with so little tension in the outer hoops that they burst in 
the inner tube without opening on the outside! With the 
exception of the last Whitworth-bored gun, made at Wool- 
wich, and with coils put in upon Captain Blakely’s prin- 
ciple, most, if not all of the Whitworth guns of any conside- 
rable size have burst, one of very moderate bore even having 
torn open only the otherday. Yet, while the French, the 
Spaniards, the Austrians, and the Americans have condemned 
the Armstrong and Whitworth guns, they have adopted 
Captain Blakely’s mode of strengthening ordinary east iron 
guns. And while all that is really essential to the strength 
of our present service guns has come from an application of 
principles first laid down by Captain Blakely, the authori- 


ties, not recognising him in any way, are lavishing vast | Tt ov 
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sums of money upon experimental breech pieces, fancy 


rifling, impracticable projectiles, and unsettled refinements, 


which, there is good reason to believe, actually render our 
guns inferior in nearly every working requisite to those 
already adopted by nations with whom we may at any time 
find ourselves at war. The Blakely principle is capable 
of an application, in steel, which, we must. believe, would 
insure very greatly increased strength, and this strength 
once attained, the whole detail of rifling, loading, &c., 
may be worked out with much greater simplicity than is 
to be found in the present service guns. At any rate, not 
only have many of our gun constructors already success- 
fully done this, but so have those of foreign nations. If 
we should sometime have a change of Ministry we may 
have a new Ordnance Committee, and possibly something 
like reform in the construction of our service guns. 


STEAM BOILER EXPLOSIONS. 

Were there such a newspaper as the Scientific English- 
man its title would convey, to English minds, a strong 
notion of conceit and quackery. ‘The title of Scientific 
American carries with it a like idea, although none can fail 
at the same time to remember that quackery and conceit 
appear to be rather admired than otherwise in America. 
‘there are, however, native Americans and naturalised 
Americans—citizens by birth and citizens by adoption. 
There is a patent agents’ weekly journal, published in 
New York, called the Scientific American, and from its 
Hibernian aptitude at blundering we conclude it must be 
the Naturalised Scientific American, né the Scientific 
Irishman. For upwards of two years this embodiment of 
science has been fumbling at the explanation of boiler 
explosions first given in THe ENGINEER, afterwards pub- 
lished over Mr. Zerah Colburn’s own name, and already 
adopted by many authorities on steam and steam machi- 
nery. The Scientific American has blundered and blundered 
over the whole question, returning often to blunder afresh, 
and to frame sweeping deductions, doing strange violence to 
facts, to reason, to logic, and, now and then, to honesty. 
Once or twice we have ventured to help it into the right 
path, but that is not exactly what our “scientific ” contem- 
porary is seeking for. A fresh explosion, that of an 
American locomotive, is again made the subject of pictorial 
illustration and characteristic editorial comment. A cor- 
respondent had suggested that “Some of the engineers 
“will have it that it was on account of changing her 
“ name, which was done a short time previous, and it is a 
“ singular fact that the names of tive locomotives have been 
“ changed on this road, and every one of them had some 
“ serious accident happen almost immediately after. Three 
* were blown up, and two ran off of the track, killing some 
“ person every time, excepting on the late occasion.” But 
the Scientific says that the appearance of the exploded 
engine, as represented by a photograph, “ conveys the idea 
that no mysterious agent was the cause of the accident, but 
simply an over-pressure of steam.” The Seéentific then 
quotes from page 17 to page 20 of Mr. Colburn’s book on 
explosions, to show that decomposed steam had nothing to 
do with the disaster. On this point it is observed that 
“ we have now testimony of the highest scientific value 
“against this hypothesis. ‘lhis testimony has been pub- 
“ lished in —————, from which we make the following 
“ extracts, and commend them for their scientific import- 
“ ance to every person who has anything to do with steam 
“ boilers.” 

This would have been complimentary to Mr. Colburn, 
whose book the Screntific had once betore reviewed, were it 
not that, where we have inserted a dash in the above 
quotation, we read “a recent number of the London 
Chemical News!” This is of little or no consequence 
however, but we really think something might have been 
made of the “change of name” theory. By the way the 
same idea applies to the Great Eastern, alias the Leviathan, 
and to one or two exploded English locomotives which had 
been re-numbered. We commend the matter to appropriate 
authority—and what can we suggest better than the 
Scientific American ? 

But let us look into the matter of over-pressure. What 
is over-pressure? Any pressure greater than the boiler 
can bear. Just so, and if the boiler,had hada long crack 
in one of its plates it might have been unable to bear 51. 
on the square inch. ‘This happens, however, to be a difte- 
rent view of over-pressure from that generally entertained. 
Locomotive boilers are generally so made that they can be 
expected to stand from 400 Ib. to 800 1b. on the square inch 
before bursting, and we have no reason to suppose that the 
calculated strength of the exploded American locomotive 
under notice was under say 400 lb. per square inch, sup- 
posing, of course, the iron and workmanship to have been 
sound. And yet not a particle of evidence is brought for- 
ward to show that this most improbable pressure, or even 
one-half of it, was actually attained. Besides, when boilers 
or other metal vessels are purposely burst by hydrostatic 
pressure they do not fly violently to pieces, nor even, when 
a brittle steam cylinder or steam pipe gives way to the 
pressure of steam, is there anything which can be compared 
to a boiler explosion. ‘This “ over-pressure” notion (al- 
though, strictly, any pressure, however slight, may be an 
over-pressure), does not help the case at all, Mr. Fairbairn 
has written much about over-pressure, but it simply proves 
that when the pressure is greater thana boiler can bear 
it tears open, but even then there is not a particle of expla- 
nation as to the violence with which the tearing sometimes 
takes place. Over-pressure, however, is generally ac- 
cepted as a pressure in excess of the strength of a per- 
fectly sound boiler as calculated a priori, trom general 
dita. In this sense we may safely say that no case of 
explosion by over-pressure has ever been proved, or even 
rendered probable by facts, since the first use of steam 
boilers. Besides, many boilers, not as strong as their 
owners had supposed them to be, have been torn open 
while at work, and yet without any violent explosion at 
all. As these failures are seldom attended with loss of life 
or property, little or nothing is heard of them. Indeed 
Mr. Fairbairn has never, in all his writings, mentioned 
them, and yet they are really far more frequent than boiler 
explosions as such disasters are commonly understood. 
These harmless ruptures, too, are always true cases of over 
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nary working pressure is found to have been in excess of 
the strength of a defective boiler, and, therefore, it became 
an over-pressure. If all the strength of the boiler were 
gone a pressure of 1 Ib. or loz. on the square inch would 
thus be an “ over-pressure.” And, at the same time, as long 
as the defect in the boiler had not been discovered, its cal- 
culated or assumed strength might be 5001b. per square 
inch, whereas if such strength actually existed only some 
pressure greater than 500 1b. would be an over-pressure. 

Our contemporary next states that two new theories 
have been put forward, within the last few years, as to 
the cause of boiler explosions, and mentions a theory by 
Mr. Clark, the other being Mr. Colburn’s. Mr. Clark, 
however, has put forth no theory whatever on the subject, 
and with a single exception had not, as far as we can dis- 
cover, written upon it until long after the appearance of 
Mr. Colburn’s book. The exception in question was a 
single suggestion, bearing upon Mr. Colburn’s views as 
published some time before in this journal. This sugges- 
tion Mr. Colburn adopted in his book, giving due credit for 
it. This suggestion, by itself, was in no just sense a 
“theory ;” indeed, taken per se, and without reference to the 
explanations already given in THE ENGINEER, Mr. 
Clark’s observation was wholly unintelligible. Mr. Col- 
burn’s theory, however, and Mr. Clark’s suggestion along 
with it, are promptly condemned by the Scientific 
American, 

The serious business of blundering then begins, in con- 
nection with the results of an experiment by Mr. Stevens, 
of Hoboken, and recorded in THE ENGINEER Of August 29th, 
page 127. The Scientific says: — “The experiment of 
“ Mr. Stevens is of no consequence for or against these 
“theories. ‘The statement above, that water will fly with 
“ the velocity of a cannon shot, is so unscientific that no 
“person acquainted with mechanical philosophy, upon 
“ reflection, would have made it. The velocity of water 
“ flowing into a vacuum under a pressure of 100 1b. on 
“ the inch is but 116°72ft. per second, whereas the initial 
“ velocity of a spherical cannon shot is over 1,700ft. per 
“second. The heated water that evaporates into steam in 
“a boiler relieved of pressure by the escape of steam 
“ through a rupture is necessarily of low pressure and not 
“ very destructive. ‘This is according toa well known law.” 

The above calculation of the velocity of water flowing 
into a vacuum under a given pressure may, under certain 
circumstances, be nearly correct, and it then has just as 
much to do with the case under consideration as would the 
velocity of a Federal regiment at Bull Run. If by 100]b. 
pressure, the Scientific chooses to express a correspondin 
head of 230-8ft. of water, the theoretical velocity with which 
it would flow out from under this head would be 121-98ft., 
and not 116°72ft. per second. (For 7 230°8 x 8:03= 121-98). 
The velocity, however, with which water may be put in 
motion in the case of a boiler explosion is not due to the 
pressure of any superincumbent “head” or column of 
water, or other inelastic body acting statically, but to the 
velocity with which steam (however low its own pressure 
may be) may be disengaging, or endeavouring to disengage, 
itself from the water, thus carrying the water before it. 
Now the velocity with which even low pressure steam flows 
into a vacuum, ranges, according to the pressure, up to 
1,500ft. per second, and the effluent velocity of steam of 
130 1b. per square inch, rushing into the atmosphere, is up- 
wards of 2,000ft. per second. ‘This steam is certainly 
capable of carrying along withit a small quantity of inert 
water at nearly its own velocity, and a larger quantity of 
water at a proportionately slower velocity, and in a man- 
ner analogous to that in which drops of rain are carried 
along ina strong wind. A flat-bottomed boiler may con- 
tain two tons of water, and the horizontal area of its 
bottom may be 30 square feet. On this area steam of even 
10 lb. pressure per square inch would exert a force of 
upwards of 19 tons, and if this pressure of 10 lb. per 
square inch were that of steam suddenly disen- 
gaging itself from the water, (the steam in the superior 
steam space having first been suddenly removed), we should 
have a force of 19 tons naturally acting at a velocity of 
1,000ft. or so per second, and an opposing resistance 
of only 2 tons. But this is supposing the steam to 
act only from the bottom of the boiler, thus throw- 
ing up the whole of the water at once. The same 
upward pressure, however, would be exerted throughout the 
whole body of water, and thus if we imagine a superficial 
stratum of the water, weighing we will say 100 lb., we 
shall have an upward pressure of 19 tons beneath it, 
tending to hurl it at a velocity of say 1,000ft. per second 
against the upper part of the boiler. Whether the shock, 
when the water struck, would be fatal to the boiler may be 
inferred, in some degree, from the results of Mr. Stevens’ 
experiment of firing a 24 lb. cannon ball into the head of a 
boiler two-thirds filled with cold water. The ball struck 
10in. below the water line, and eleven 3in. rivets were 
instantly sheared off at a point at least a foot above the 
water line. What else but the flying particles of water 
could have done this? If the water be made to fly with a 
velocity of even S00ft. per second, this (equal to that ac- 
quired after a fall in vacuo of nearly 4,000f¢.) is perhaps as 
great as that of a pistol bullet, which we know is flattened 
when fired into water. The shock between a flying solid 
and quiescent water must of course be the same as that 
between water moving at the same velocity against a solid 
at rest. Does the Scientific American yet begin to 
understand ? ; 

Our contemporary winds up as follows :— At the period 
“ of the explosion on the Great Eastern the correspondents 
“of the New York Zimes and THE ENGINEER were on 
“ board, but for want of a proper consideration of the case 
“ they mystified it amazingly. The most profound of living 
“ engineers has cleared up the subject in a very few lines. 
“In Fairbairn’s ‘ Information for Engineers,’ pages 300 
“and 306, he says: ‘In the disastrous accident which 
“attended the first trial trip of the Great Eastern the 
“funnel of the boiler, which was surrounded by a water 
“jacket, gave way by a collapse at what was probably low 
“‘pressure. This might easily have been prevented had the 
“ maker been aware of the extreme weakness of such flues 
“when of large diameter and great length. The funnel, 
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“ 6ft. in diameter, is in this case (which he illustrates with 
“a diagram) exposed to the pressure of steam, together 
“ with that of a column of water nearly 40ft. in depth, and 
“these two forces were quite sufficient to collapse the 
“ funnel and cause the frightful explosion which occurred.’ 

“ Mr. Fairbairn believes that explosions are due simply 
“ to an over-pressure of steam in boilers, in proportion to 
“their strength, and no man living has made so many 
“ accurate experiments with steam boilers. In the report 
“ of May 7, 1862, of Mr. L. E. Fletcher, Chief Engineer of 
“ the Manchester Association for the Prevention of Boiler 
“ Explosions, he presents similar views respecting the cause 
“ of explosions. He says, in alluding to several cases, ‘ It 
“ will be seen that all the above explosions occurred from 
“the most simple causes, and that no mystery can be 
“attached to any one of them. By suitable construction of 
“ the boilers in the first place,and due attention to their state 
“of repair in the second, these explosions could in every 
“case be prevented. * * * I find by far the most fre- 





“ quent cause of explosion is the insufficiency of the boiler | 


“ for its working pressure, either on account of its original 
“construction or want of repair.’ These remarks of 
“ Mr. Fletcher should ‘be written in letters of gold.’ They 
“ are of the greatest importance to every person who makes 
“ or uses a steam boiler.” 

Our correspondent on board the Great Eastern no doubt 
mystified the Scientific American, and its mystification 
appears to have taken a chronic form. Mr, Fairbairn, un- 
fortunately, did not “clear up the subject” in the slightest 
degree. He simply wrote what was apparent enough, and 
what we had also written some time before him, that the 
funnel was weak and collapsed under a low steam pressure, 
just as it would have done, we may say, under the same 
pressure exerted by a force pump. ‘The cause of the violence 
attending this yielding is another matter entirely, and one 
which neither Mr. Fairbairn, nor the Scientific American, 
has ever attempted to explain. Mr. Fairbairn believes 
in what he chooses to call over-pressure, and Mr. 
Fletcher and ourselves believe in explosion at or 
near the ordinary workiug pressure. Mr. Fletcher’s 
remarks, which it is proposed to make the subject of auri- 
ferous typography, certainly have our cordial assent, inas- 
much as they are almost the same as our own, made some 
time before Mr. Fletcher first wrote upon the subject. We 
will conclude by saying that a boiler originally sound and 
kept in complete repair will never explode under any tem- 
porary pressure less than twice that at which it would be 
considered prudent to work the boiler when new. Explo- 
sion, or, which more frequently happens, harmless rup- 
ture, sometimes above but more commonly below the water 
line, is an almost certain proof that the boiler was not of 
proper strength at the time, inasmuch as the attainment 
of the full caleulated bursting pressure of a sound boiler is 
not only most unlikely, when under steam, but so far as 
any proof can be had, such a thing has never once occurred 
in engineering practice. 








A New Progecrep Merrorouran Ratwway.—Among the appli- 
cations intended to be made for sanction to railway projects during 
the next session, is one for railway communication between the 
towns of Woolwich, Greenwich, and Deptford, to join the junction 
station of the Brighton and Chatham and Dover Railways (New 
Crystal Palace line), at Rye-lane, Peckham. 

Ramway Extension iy IrELAND.—A_ prospectus has been issued 
of the Londonderry and Lough Swilly Railway Company, with a 
capital of £60,000, in shares of £10. ‘The proposed line is to start 
from the Quays, city of Londonderry, and thence, branching off near 
Burnfoot, to terminate at steamboat piers to be constructed at Far- 
land Point and Buncrana, on the south-eastern and eastern shores 
respectively of Lough Swilly. 

ENGINEERING WorkMEN IN THE Unitep Strares—We learn that 
machinists, boiler makers, smiths, &c., were never in greater demand 
in America than now, and that very high rates of wages prevail. 
Mr. Horatio Allen, of the Novelty Iron Works, New York, and who 
built most of the engines for the former Collins Company, is now 
in this country, and we believe that it is his intention to engage a 
number of workmen here for his own large works, ordinarily em- 
ploying upwards of 1,000 men. 

_ Navau Exorvzers.—The following appointments have been made 
since our last:—James Donne, engineer, to the Indus, for the Part- 
ridge; James S. Pidgeon, supernumerary, in the Bacchante, con- 
firmed as second-class assistant-engineer; James Stocks, in the 
Malacca, confirmed as second-class assistant-engineer ; James 
Orchard, first-class assistant-enugineer, to the Asia for the Tyrian ; 
A. D. Garwood, first-class assistant-engineer, to the Asia, for the 
Charger; J. R. Stewart, of the Odin, W. H. Kent, of the Magi- 
cienne, and Ii. Hall, of the Asia, for the Stork, confirmed as second- 
class assistant-engineers. 

Tue Granp Trunk Rawway Locomortves.—In Mr. Watkin’s late 
report upon the condition of this line it is stated that the rate of 
expenditure in the locomotive and car department had been exces- 
sively high, especially in the item of fuel for locomotives, which 
could and must be largely reduced. Mr. Richard Eaton, formerly 
of the London and South-Western Railway, and who had for 
nearly five years been locomotive superintendent of the Great 
Western Railway of Canada, had been chosen to superintend the 
locomotive and car department op the Grand Trunk; and he took 
charge at Montreal on the 24th of September. The half-year was 
now far advanced, but still Mr. Watkin had no doubt that under 
Mr. Eaton’s management a considerable economy would be exhibited 
in the ensuing expenditure accounts. 

Steam Fine Exoines.—Mr. W. Roberts, of Millwall, having 
received the sanction of the Lords of the Admiralty for an official 
trial of the newly-invented steam traction fire engine, attended 
on Wednesday in Woolwich Dockyard, and exhibited the pro- 
perties and capabilities of the apparatus in the presence of the whole 
of the local authorities. The trials commenced soon after ten 
o'clock, and concluded at four. The fire having been lighted at 
ten o'clock under the boiler (Benson's patent), steam was raised in 
twenty-four minutes to 140 1b. The engine was then put in 
motion at the western extremity of the dockyard, and run down 
to the open space fronting the building shed from which the 
Caledonia was launched on Friday last. The hose and a I}in. 
nozzle having been applied, a solid body of water was thrown 
over the roof to the height of about 12Uft. After working the 
engine with various sized deliveries, and throwing a Jarger and 
smaller jet of water, a double hose was affixed, and the effect was 
highly satisfactory, and on being worked in competition with the 
force from the hydraulic main in the dockyard the effect of the 
engine was pronounced one-fourth superior te the dockyard hose. 
The machine then steamed down to the new shed erected for bend- 
ing and preparing tle armour plates for the Caledonia, and, having 

fen connected with the hydraulic press, worked asa driving engine 
and propelled the travelling crane in lifting and removing the iron 
slabs. The engine, having a single guiding wheel in front, is 
pebled to tury without difficulty and inconvenience. At the con- 

usion of the trial the engine steamed off to its destination, proceed- 
ng over London Bridge, after ten at night. 








ON SQUARING THE CIRCLE. 


WE have received the following circular letter, addressed 
“to the Editor of the Builder,” and which, we think, will 
interest many of our readers :— 


My attention was called a day or two ago to an article on “ Squar- 
ing the Circle,” in Tue Enoineer of the 26th ult., which appears 
to have been taken from the Builder.” The article is from the pen 
of Lieutenant-General T. Perronet Thompson, with the exception of 
the introductory paragraph, which I presume to be from your pen. 

I am not the person from the north who wants £100 for the reve- 
lation of his discovery; nor am I one of those who has ever troubled 
you with a letter on this subject bef&re; but Iam not ashamed to 
admit that Iam one of those who, in your opinion, has been wasting 
his time on the problem of “ Squaring the Circle.” 

I am bound to presume that the article in question has your entire 
approval, and that you agree with General Thompson in all the 
statements to which he has committed himself in that article. You 
are therefore agreed with him when he says, “The sum of the 
squares of any two numbers is incommensurable with both the 
numbers, except in the rare cases where it chances to be what has 
been called a square number. So that the diagonal or cross corners 
of every pane of glass a man sees is incommensurable with either 
of the sides, unless where the sides happen to be in the proportion 
of 3 to 4.” 


Now, sir, every man must accommodate his language to the com- 


| pany he keeps; and I therefore observe that “there are more ways 
| of killing a dog than drowning him”—-quite as expressive a mode of 


| 
| 


conveying an idea, and a little less offensive to ears polite, than if I 
were to adopt the very inelegant language of General Thompson, 
and say commensurables are “as plentiful as fleas in harvest.” 

If 1am capable of comprehending an idea when expressed in in- 
telligible language, General Thompson means to say—and you, as a 
matter of course, agree with him—that there is only one way of 
killing his dog: that is to say, you both maintain that when a man 
sees a pane of glass, he looks upon a geometrical figure of which the 
diagonal or cross corners can only be commensurable with either of 
the sides, when the sides happen to be in the proportion of 5 to 4. 

It is, of course, assumed, and for the purpose of the argument may 


| be admitted, that the pane of glassa man sees isa perfect rectangle. 


Let the sides of the pane of glass be, not only in the proportion of 
3 to 4, but actually 3 and 4; then, the diagonal or cross corners will 


Now, it is obvious that both you and General Thompson are 
ignorant of the fact that if you make half the sum of 3 and 4 = 3}, 
the shorter side of a pane of glass, and the product of 3 and 4 = 12, 


the longer side, you kill your dog; for in this case the diagonal or 


| cross corners of the pane of glass is commensurable with both its 


| sides. 





And you are also both ignorant of the fact that if you make 
the sum of 3 and 4 = 7, the shorter side of a pane of glass, and 
twice the product of 3 and 4 = 24, the longer side, you again kill 
your dog; for the diagonal or cross corners of the pane of glass is 
commensurable with both its sides. 

Again : If the sides of a pane of glass be 3 and 4, the diagonal or 
cross corners will be 5. Now, you are both ignorant of the fact 
that if you make half the sum of the diagonal and longer side of this 
pane of glass = } (5 + 4) = 44, and the product of the diagonal and 
longer side = (5 X 4) = 20, the sides of another pane of glass; or, 
if you make the sum of 5 and 4 = 9, the shorter side, and twice the 
product of 5 and 4 = 40, the longer side of another pane of glass ; in 
either case, you again kill your dog; for the diagonal or cross 
corners of both panes of glass will be commensurable with the 
sides. 

Again: You are both ignorant of the fact that the sum of the 
squares of any two consecutive numbers may represent the value 
of the diagonal or cross corners of a pane of glass ; and if so, the sum 
cf the two numbers, and twice the product of the two numbers, may 
be the value of the sides; and in this way you may again kill your 
dog; for the diagonal or cross corners of the pane of glass will be 
commensurable with both its sides. 

Again: You are both ignorant of the fact that you may take 
two consecutive numbers of 2, 3, 4, 5, or any number of figures, and 
in this way make the arithmetical values of the diagonal and sides 
of your pane of glass consist of a train of figures so long that 
the “ world would, not contain them,” and by the ap) lication of 
decimal points you might, after all, make your pane of glass very 
much smaller than the eye of man ever looked upon, and yet at 
every step in the process you m ght kill your dog, for the reason 
given ip the last paragraph. 

Again: You are both ignorant of the fact that there are yet other 
ways by which you may kill your dog. Fer, from any two unequal 
nonconsecutive numbers, or f.om any one given number, you may 
obtain proportions for your pane of glass, so that the diagonal or 
cross corners shall be commensurable with both its sides, without 
their being in the ratio of 3 to 4. 

By the combination of these different methods of obtaining com- 
mensurable right-angled triangles, you may produce “ millions upon 
millions” of proportions for your pane of glass, by which the 
diagonal or cross corners shall be commensurable with the sides, 
without having the sides in the proportion of 3 to 4; and “ there 
is no peculiar mystery about the method of doing it.” And there- 
fore, instead of such commensurables being a rarity, as General 
Thompson and you have hitherto supposed, they may be made just 
“as plentiful as fleas in harvest.” 

It will not be disputed that the sides of one pane of glass may be 
represented by 2 and1 and the sides of another by 3and 1, The 
sum of two adjacent sides in the former will be 3, and the sum of 
two adjacent sides iu the latter will be 4; and these two numbers 





| represent the proportions between the two sides of that rare animal, 


the general's dog. Now, the diagonal or cross corners of the 
smaller pane of glass is represented by the square root of 5, of which 
number all the properties are assumed by General ‘Thompson to be 
known and understood by every first-class school boy; but, I ven- 
ture to say, there are properties of this peculiar number unknown to 
both of you; and it may be applied to purposes that were never 
dreamt of in the mathematicai philosophy of either of you. 

I dare wager a bunch of grapes to a crab apple that you have 
both been profoundly ignorant, hitherto, of some mathematical and 
geometrical facts, to which I will now direct your attention. 

Let the length of aspoke in the general's wheel be represented 
by /5. 

If the sides of a pane of glass be 2 and 1, the diagonal or cross 
corners will be 4/9, and exactly equal to the length of a spoke in 
the general’s wheel. 

Now, 4 spokes of the general's wheel, at right angles, obviously 
form the diagonals of a square, and this square is an inscribed square 
to the tyre of the general’s wheel; and the diagonals of the inscribed 
square are equal to the sides of a circumscribed square to the tyre of 
the general's wheel. 

Now, the superficial area of the inscribed square to the tyre of the 
general's wheel, is equal to the sam of the squares on the four sides; 
or, the sur of the squares on the diagonal and two adjacent sides of 
the pane of glass of which the sides are 2 and 1. 

li the sides of a pane of glass be 3 and 1, then the sum of 
the squares on the four sides, or the sum of the squares on 
the diagonal and two adjacent sides of the pane of glass, is equal to 
the superficial area of a circumscribed square to the tyre of the gene- 
ral’s wheel. And the diagonal or cross corners of a paue of glass of 
which the sides are 3 and 1, is exactly equal to the side of an in- 
scribed square to the tyre of the general's wheel. 

Well, then, here is a mass of mathematical and geometrical facts, 
of which, hitherto, both General Thompson and you have been 
profoundly ignorant upon your own showing ; they are all involved 
in, and bear directly upon, the solution of the problem of “ Squaring 
the Circle ;” and yet, you assume to have exhausted all the kuow- 
ledge that can be acquired with reference to this subject. In other 
words you assume that you have ascertained, as nearly as it is ascer- 
tainable, the proportiuns between the tyre of a wheel and its given 
spoke; or, to speak mathematically, the proportions between the cir- 








cumference of a circle and its radius. And then you authoritatively 
assert that is impossible to find the exact length of tyre to a wheel of 
given spoke, and unhesitatingly write down every man a fool who 
dares to differ from you. In all this what are you doing? Why, 
simply making a painful exhibition of some of “those mistakes into 
which ignorance ca a talent for running.” 

We have had pretty strong evidence, iu the course of the last half 
century, that the impossibility of one day may be the possibility of 
the next; and this will be found true of the question in dispute; and 
I may give youa proof of this in another letter, and make you a 
definite and reasonable proposal. 

In conclusion, I may observe that, as you have assisted in dis- 
pensing the bane, I think I have a fair claim upon you to assist me 
in administering the antidote, and I hope, therefore, you will not 
decline to give this letter insertion in your eens am, 
Sir, yours very respectfully, AMES SMITH. 

ACCIDENTS TO SERVANTS. 

In the United Kingdom, where manufactures have become the 
main business of life, and have reached an extent and importance 
unknown and undreamed of in former ages, the various questions 
between master and servant have acquired a legal prominence which 
in less busy communities they will probably vever be able to attain. 
Among these the liability of the master or employer in cases of 
corporeal injury to the employed must always stand pre-eminent, 
sinceon its proper solution may depend the health and even the lives 
of thousands of human beings. ‘The vast development of machinery 
has given birth, within the last few years, to a hundred new and 
unexpected dangers, and the workman walks unarmed in the midst 
of perils like a man with naked feet dancing in a labyrinth of sword 
blades. Although the masters are the class who profit most by the 
progress of manufactures, it must be remembered that the employed 
and the whole nation benefit by it also. Thus we should not be 
dealing practically with the question if we were to throw upon the 
employers the whole burden of the dilemma. Let us try to examine 
very briefly the present law on the subject, and consider whether 
there is anything wanting, and what measures have been or may be 
suggested by way of amendment. 

lt is natural and proper that if a workman is injured by pure 
accident, the master should incur no liability. Accordingly, in such 
cases, the law has never interfered, and the workman's only pro- 
tection is to demand higher wages in proportion to the risk. But it 
frequently happens that injuries do not arise from pure accident, 
but from negligence of the master, negligence of a fellow servant, or 
negligence of the employed himself. In the first of these cases the 
law supplies a remedy, but in the other two it refuses to interfere, 
Moreover, the remedy in case of negligence of the master is fettered 
by two very unfortunate conditions : for, first, the negligence must 
be personal on the part of the master; and, secondly, the injured 
person must have shown no negligence himself. It results from 
the former rule that the injured man has only a very limited pro- 
tection against defective machinery and dangerous mode of work- 
ing, and from the latter that if he acquiesce too readily in any 
irregularity his own laches will deprive him of his remedy against 
those of his master. 

Thus, in considering the law as it now stands, we have three 
complaints to make ; the first, that if a workman is injured by the 
negligence of a fellow servant he has no remedy against the master; 
and further that he is to a great extent deprived, under certain cir- 
cumstances, of his remedy in case of negligence on the part of his 
employer. ‘The first point was established not without some con- 
test, by the cases of “ Hutchinson v. the York, Newcastle, and 
Berwick Railway Company,” 5 Exch. 343; and “ Barton Hill 
Coal Company v. Reid,” 6 W. RK. 664—decided apparently upon the 
general principle that a workman enters into the contract with his 
eyes open and is aware of the risk he will have torun, It may 
be urged in opposition to this view, that he is aware of the neces- 
sary and ordinary risk, but that the risk arising from a fellow-ser- 
vant’s negligence is unnecessary and special. A master is respon- 
sible to any chance passer-by for injuries caused by his servant's 
carelessness, and there is nothing, we submit, in an ordinary con- 
tract for service, which should deprive an injured workman of the 
protection which that responsibility affords to other people. 

The hardship as regards the second point consists in this, that in 
case of injury ee defective machinery the workman, for the tech- 
nical reason of want of privity, cannot get damages as against the 
maker (Winterbottom v. Wright, 10 M. & W. 109); and as the 
master has not usually caused the defect by personal negligence, 
there is, as a general rule, no possibility of obtaining damages at all. 
It may be doubted whether this conclusion of law is based on sound 
principles. In reason and justice the responsibility must be some- 
where, aud there seems to be no valid argument why it should not 
reside in the man who ordered the machinery, and who ought to 
have selected a competent person to make it. 

We must briefly allude to the third poiut. We shall say nothing 
of the simplest instances of mixed negligence, where the master and 
the injured servant are equally guilty, although even in these cases 
something might perhaps be done to apportion the blame; but the 
mere absence of protest on the part of the servant certainly ought 
not to shield the master who provides imperfect machinery or other- 
wise places the workman in unnecessary danger. Since the deci- 
sion in Holmes v. Clark, 10 W. R, 403, it appears to be a question 
for a jury, whether absence of protest amounts to negligence ; and 
this arrangement, although likely to be satisfactory in most instances, 
may be a source of cruel hardship if there should be tyranuy on one 
side or timidity ox the other. 

Considering the immense importance of sound animal power in a 
country which lives entirely by labour, it is evident, apart from any 
considerations of morality, that public policy demands every care for 
the preservation of the lives and health of working men. If our 
lust for wealth or our love of industry compel us to invite compara- 
tively ignorant men to employments of a necessarily perilous nature, 
we should be preparedto give them all the benefit of our knowledge, 
and we should shrink from no responsibility which the nature of our 
position imposes upon us. It can scarcely be said that we act this 
honest and manly part so long as we refuse to recognise con- 
structive negligence and permit the servant to suffer for the master’s 
having defective machinery. It is evident that the workmen can 
have no control over the machinery or the mode of working; 
they must obey their hierarchy of rulers, which rises rank above 
rank till it culminates in the master himself; and as they have no 
voice in importing new engines or new methods, it is not fair that 
they should bear all the risk that such importation involves. With 
regard to injuries by a fellow-servant the law is again somewhat 
harsh, for it deprives the employed of a right to which any stranger 
would be generally entitled. We may add that acquiescence ought 
to be very clearly proved if it is to be accounted equivalent to negli- 
gence, for it is certain that it may well be the result of improper 
influence, and that most workmen would sooner put up with much 
danger and inconvenience rather than risk their places by making 
any objection or remonstrance. 

if the bill introduced by Mr. Ayrton on this subject bad passed, 
the various hardships to which we have alluded would, as far as 
we can see, have been provided against. We donot indeed assert 
that no further legislation would have been required, for there 
never was au Act of Parliament so perfect as entirely to defy eva- 
sion; but the several cases which we have noticed would have 
been dealt with, and to the best of our judgment we think they 
would have been dealt with effectually. tt is highly desirable at 
any rate that Parliament should lay down some rules on the sub- 
ject, and as the bill of Mr. Ayrton seems calculated to meet the 
principal difficulties of the case, we shall have great satisfaction in 
seeing it re-introduced at the earliest possible opportunity.— 
Solicit ors’ Journal. 








Tue Buack Paixce.—It is stated that the Black Prince attained a 
rate, under sail alone, of 74 knots an hour, on her recent passage to 
—— Even this moderate speed wa not, we understand, expected 

rom her. 


| 
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Grants of Provisional Protection for Six Months. 

2035. THOMAS — LSTON GHISLIN, Hatton-garden, London, “‘ Improvements in 
the t jon of British and foreign alg, and the application 
of the same ry wien branches of the arts and manufactures.”— Petition 
recorded 15th July, 1862. 

2080. AUGUSTE FOURNIER, Maddox-street, London, “Improvements in the 
manufacture of easy chairs, seats for railway and other carriages, and other 
kinds of seats and mattresses.” — Petition recorded 22nd July, 1862. 

2167. WILLIAM NORMAN, M in tables and drawers 
or other sliding receptacles. me Petition Pons 30th July, 1862. 

2186. WILLIAM EDWARD NEWTON, Chancery-lane, London, * Improvements in 
projectiles for ordnance and small arms, and in the wads or sabots to be used 
therewith.” — A communication from Horace Hollister Day, New York, 
Michael Ritner, Vincennes, Indiana, and Josiah Newell Bird, Trenton, New 
Jersey, U.8.—Petition recorded lst August, 1862, 

2220. JEAN Sinou, Castelsarrazin, Tarn et Garonne, France, “ A new medicinal 
preparation for internal and external application.”—Petition recorded 8th 
A 1 








uguat, 1862. 

2311. SAMUEL ALEXANDER BRLL, Epping Villas, Stratford, TuomMAS HiGGtNs, 
Carriaco-terrace, Bow, Middlesex, “* Improved apparatus for dipping lucifer 
matches,”—Petition recorded 16th August, 1862. 

2467. WILLIAM ANTIL RICHARDS, Chester-cottage, Cornwall-place, Holloway, 
London, “ An improved fastening for purses, pocket books, bags, cigar cases, 
books, wearing apparel, jewellery and other articles.”—Petition recorded 6th 
Sepiember, 1862. 

2542, WILLIAM CLARK, Chancery-lane, London, “ Improvements in the treat- 
ment of peat and peat tar for the production or manufacture of various pro- 
ducts, and in apparatus for the same.”—A communication from Leopold 
Eugene Lavigne, Boulevart St. Martin, Paris.—Petition recorded 16th Sep- 
tember, 1862. 

2571, JOHAN BERNHARD GIERTZ, Great St. Helens, London, “ Improvements in 
gas burners or jets.” 

2574. Joun Imnay, Bridge-road, Lambeth, Surrey, “ Improvements in 
apparatus for telegraphing and signalling by means of electricity.” —A com- 
munication from Mattheus Hipp, Neufchatel, Switzerland.— Petitions recorded 
19th September, 1862. 

2591. JAMES MAPLE, Newman’s-place, Kentish-town, and DANIEL MAPPLE, 
Queen’s-road, Homerton New-town, London, “ Iinprovements in telegraphic 
apparatus.” "Petition recorded 23rd September, 1862. 

2634. MicHAEL Henry, Fleet-strect, London, “Certain new and improved 
applications of petroleum and its products, certain agents produced by com- 
bining the same with other substances, and certain modes of treating 
caoutchouc, gutta-percha, and their compounds, and substances similar 
thereto.” — A communication from the Société Chartier et Compagnie, 
Boulevart St. Martin, Paris.— Petition recorded 27th September, 1862. 

2654, ALEXANDER PRINCE, Trafalgar-square, Charing-cross, London, “ Improve- 
ments in the manufacture of varnish, printing ink, paint, and printing 
colours.” — A a ange from David Steinert, Hamburg. — Petition 
recorded 30th September, 

2660. Epwanp Lorp, Rawienstall, Lancashire, “ An improvement in power 
looms for weaving.” — Petition recorded Ist October, 1862. 

2663, WILLIAM Henry WARD, Packington-street, London, “ Improvements in 
night, day, and fog signals, and the means for effecting the same.”— Petition 
recorded 2nd October, 1862. 

2672. WILLIAM CLAKK, Chancery-lane, London, “ Improved atmospheric toy 
pistols and guns.”—A communication from Laurent Marie René Péan, 
Boulevart St. Martin, Paris. —Petition recorded 3rd October, 1862. 

2684. JosePH MARTIN CaBiRoL, Rue du Faubourg Montmartre, Paris, “ A new 
or improved submarine lamp.” 

2685. WILLIAM CLARK, Chancery-lane, London, “ Improveme! nts in the means 
of preserving goods from fire, and in apparatus for the s A communi- 
cation from Paulin Gay, Boulevart St, Martin, Paris, — etitions recorded Ath 
October, 1862. 

2693. Thomas Kercil, New York, U.S., “ Improvements in floating batteries.” 
—A communication from James Ilyde, New York, U.S.—Petition recorded 
6th October, 1862. 

2711. Joskru Kaye HAMpPsmire, Whittington, Derbyshire, “ Improvements in 
apparatus or machinery for washing coal, coal slack, and other mineral sub- 
stances, and separating foreign particles therefrom.” 

2712. JOUN BEALE, Hope-street, Maidstone, Kent, and MARY ANN BEALE, 
Upper Brunswick-terrace, Barnsbury, London, * Improvements in the 
preparation or manufacture of manure.”—Petitions recorded 7th October, 1862. 

2714. CHARLES FREDERICK TERRY, Sheffield, Yorkshire, * Linprovements in 
machinery for propelling vessels.” 

2715. DANIEL NICKOLS, Manchester, * Improvements in mac’ hine ry or apparatus 
for measuring and registering lace and other similar articles.” 

2716. WILLIAM CHESTERTON BuRDEN, Leicestershire, “ Improvements in 
mechanism for giving the pitch or tone required in tuning musical instru- 
ments, and also the key note of vocal musi 

2717. THOMAS RaTcuFFE, Colne, Lancashire, * Certain improvements in looms 
for weaving.” 

2718. PIERRE CLAVEL, Paris, “ Improvements in the treatment of violet 
colours derived from coal tar oils,” 

2719. JOUN ReEVES HARRIS, Goldington-crescent, St. Pancras-road, London, 
** Improvements in propelling vessels."— Petitions recorded 8th October, 1862. 

2721. Hugo DuLLENs, Little Britain, London, “ An improved runner and 
fastening for umbrellas, parasols, sun shades, and other like articles.” 

2722. JOSEPH MAUKICE, Langham-place, Regent-street, Middlesex, * Improve- 
ments in steering ships or vessels, and in the apparatus to be employed for 
that purpose.” 

2723. WiLLiAM Busi, Tower-hill, 
small arms.” 

2724. CHRISTOPHER NAYLOR WiLson, Batley € 
“ Improvements in rag machines.” 

2726. JOUN Henry JouNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the manufacture of paints or pigments.”—A communication from Charles 
Frangois Leopold Oudry, Paris. 

2727. Ronext HAMMOND, Trafalgar-square, 
ments in armour for ships of war.” 

2728. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved machi- 
nery for breaking and cleaning flax, hemp, and ‘other like fibrous substances 

Ac ee ation from Gelston Sanford and James Edward Mallory, New 
York, U. 

2729. om BENCE PALSER, Crown Hotel, Holborn, London, “ Improved 
apparatus for manufacturing paper pulp and recovering the alkali used in 
such manufacture.” 

2730. GuSTAVE Simons, Place du Théatre, Liege, Belgium 
the manufacture of plates, rods, axles, tyres, and 
required to be partly of iron and partly of steel.”- 
October, 1862. 

2731. Louis Hoscu, Laurence Pountney-hill, Cannon-street, London, “ An im- 
provement in the mode of constructing travelling trunks and portmanteaus.” 

2732. WILLIAM SCHOFIELD and SILAS SCHOFIELD, Ashton-under-Lyne, Lanca- 
shire, “* Improve ments in apparatus for cutting button holes and other 
similar purpos 

2733. ROBERT ELLIS GREEN and JOHN Cockcrort, Accrington, Lancashire, 

“An improved amalgamation of materials forming a substance suitable for 
printers’ blankets, conductors used in paper making, packings for joints, and 
similar purposes.” 

2734. GEOKGE BaGuLEY, Hanley 





























London, “ Improvements in cannon ard 


‘arr, near Dewsbury, Yorkshire, 





Charing-cross, London, “ Improve- 





“ Improvements in 
er articles that are 
Petitions recorded Yth 








Staffordshire, and HENRY GREENER, Sunder- 
land, Durham, “* An improved construction of insulator for telegraph wires.” 

2735. JAMES LOWE, Claremont-place, Old Kent-road, Surrey, and Josian 
Harris, Ess Hill-house, Newton Abbot, Devonshire, * An improved construc- 
tion of propeller.” 

2736. HiproLyTK AUGUSTE MARINONI, Rue de Vaugirard, Paris,“ s mprovements 
in apparatus for fixing type in the chases.” 
2737. WILLIAM CHARLEL Ep@r, Clerkenwell, 

velocipedes,” 

2738. DOUGLAS SYMONDS SUTHERLAND, Crosby-square, London “ Improve- 
ments in constructing beams, girders, bridges, and viaducts.” 

2739. WILLIAM WEALLENS, Newcastle- “upon- Tyne, “Improvements in surface 
condensers for marine and other engines. 

2740. THOMAS ANDEKSON, Glasgow, Lanarkshire, N.B., “ Improvements in the 
construction of ships or vessels."— Petitions recorded 10th Oct ber, Is62. 

2741. JAMES JONN SHEDLOCK, Cambridge-street, Pimlico, London, * lmprove- 
ments in gas-meters.”” 

2742, EDMUND JONN FRANKLIN, Birmingham, “A combined spring tape 
measure, needle case, and pin cushion.” 

2743. AUGUSTINE VENNEDY, Swan-yard, Shoreditch, London, “ An improved 
composition for covering and forming the tips of umbre! las and parasols, also 
applicable to covering the ribs and stretchers of same.’ 

2744. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements in 
breech-loading fire-arms.”"—A communication from Louis Julien Gastinne, 
Pa 


is. 
bao w ILLIAM CATCHPOOL, 








London, “ Improvements in 














Goswell-rmad, London, “ Improvements in fire- 


scapes, 

2746. JAMES DURANT, Stangate-street, Westminster, London, “ Improvements 
in the form and construction of chimney tops or appliances for surmounting 
chimneys. 

2747. Tuomas Boven, Edinburgh, Mid-Lothian, N.B., “ Improvements in 
machinery or apparatus for charging or filling cartridges.” 

2748. ALFRED VinckNT NEWTON, Chancery-lane, London, * Improvements in 
evaporating apparatus applicable for the manufacture of sugar.” — A 
— from Théodore Champierre de Villeneuve, Rue St. Sébastien, 

Paris 

2749. ALFRED VINCENT Newton, Chancery-lane, London, “ Improvements in 
sewing machines.”—A communication from Walter Davis Richards, Boston, 
Massachusetts, U.S.—Petitions recorded 1ith October, 1862. 





2750. SAMURL CHATWOOD, Liver Safe Works, Bolton, Lancashire, “ Improve- 





ments in and connected with fire and thief proof depositories, and locks or 

fasteners connected therewith, parts of which improvements are also applica- 

ble to other purposes of security.” 

27% “y GEORGE HARVEY and ALEXANDER HARVEY, jun., Glasgow, Lanarkshire, 

N.B., “ Improvements in boring machinery.” 

275 53. GEORGE HASELTINE, Fleet-street, London, “Improvements in ‘jacks’ 
and screw nuts for attaching thills and poles of wagons and other vehicles to 
the axle trees of the same.”—A communication from Lyman Derby, New 
York, 

2754, CHARLES McC ARTHY, 
safety valves,” 

2755. WILLIAM LOEDER, New Broad-street, London, “ An improved projectile 
to be used with ordnance or fire-arms of any calibre.”—A communication 
from Gabriel Dumler, Namur, Belgium. 

2756. CHARLES THOMAS, Bristol, 
silicate of soda, or silicate of potash, and in the manufacture of artificial 
stone.” 

2758. JOSEPH GUMBLEY, Llantrissent, G lamorganshire, “An improved break 
for vehicles travelling on common roads.” 

2759. ARTHUR IRWIN MAHON, Leinster-square, Rathmines, Dublin, “ Improve- 
ments in propellers and paddle floats, also applicable to the raising and 
forcing of water or other fluids.”—Petitions recorded 13th October, 1862. 

2761. SPENCER SMITH, High Holborn, London, * Improvements in kettles, 
Saucepans, and boilers for domestic and other purposes.” 

2762. FREDERIC GROOM GRICE, West Bromwich, Staffordshire, “ An improve- 
ment or improvements in the manufacture of nuts for screwed bolts, and in 
machinery to be employed in the said manufacture.” 

2763. EDMUND SucKOW and EDWARD HABEL, Manchester, “ Certain improve- 
ments in machinery or apparatus for preparing, spinning, and doubling cotton 
and other fibrous materials.” 

2764. HENRY Bripson and JoHN ALcock, Bolton-le-Moors, Lancashire, 
sad Improvements in machinery for folding, measuring, and hooking woven 
fabr 

2765. EDWARD BARLOW, JAMES CLOVGH, and FRANCIS HAMILTON, Bolton-le- 
Moors, Lancashire, ** Certain improvements in machinery for driving cotton 
gins, and for preparing and combing cotton and other fibrous substances.” 

2767. CHARLES HARRATT, Hornsey-lane, Highgate, London, * Improvements in 
ships’ masts.” 

2768. DAVID Ret and CuRIsTIAN JOHN Rep, Grey-street, Newcastle-upon- 
Tyne, “ Improvements in the manufacture of cases for watches and other 
pocket time keepers.” 

2769. MATTHEW CARTWRIGHT, Hoxton, London, “ Improvements in plates for 
artificial teeth.” 

2770. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements in 
apparatus for carburetting gas.”—A communication from Louis Bricourt, 
Julien Bricout, and Emile Berlet, Reims, France. 

2771. RicHARD ARCHIBALD BROOMAN, Flect-street, London, “ Improvements in 
dressing millstones, and in materials employed therein.”—A communication 
from Cyprien Marie Tessié du Motay and Charles Raphael Maréchal, Metz, 
France. 

2772. EDWARD HENRY CRADOCK MONCKTON, Thurloe-place, South Kensington, 
London, ** Improvements in coils of induction, and in obtaining and applying 
power by means of electro magnetism.” 

2773. OWEN JOUNSON SHOWEKLL and JOIN SHOWELL, Manchester, “ Improve- 
ments in the construction of glass roofs and roof lights.” 

2775. JOHN HENRY JOUNSON, Lincoln’s-inn-fields, London, “ Improvements in 
sewing machines.”—-A communication from David Wood Green Humphrey, 
Chelsea, Suffolk, ‘Massachusetts, U -Petitions recorded 14th Octuber, 1362. 








New York, U.S., “ Improvements in automatic 




















Patents on which the Stamp Duty of £50 has been Paid 

2410. GEORGE TOMLINSON BOUSFIELD, Loughborough-road, Brixton, Surrey.— 
A communication,—Dated 2Ist October, 1859. 

2416. WILLIAM Fox, Amiens, Somme, France, and JAMES WILLIS, 
Britain, London,— Dated 22nd October, 

2417. RicHARD ARCHIBALD BROOMAN, Fleet-street, London.— A communication, 
—Dated 22nd October, 1859. 

2594. THOMAS DIx PERKIN, King David Fort, St. George’s-in-the-East, London. 
—A communication.—Dated 15th November, 1859. 

2460. Henry PHILLIPS, Penhoe, and JAMES BANNEHR, Exeter, Devonshire,— 
Dated 27th October, 1859. 

2413. JouN AVERY, Essex-street, London.— 
October, 1859. 

2450. Joun ARMOUR, Perceton Fire Clay Works, Kilmarnock, N.13.—Dated 26th 
October, 1859. 

2474. CHARLES STANNET, New-street, Covent-garden, London.—Dated 29th 
October, 1859. 

2477. JAMES ALFRED TURNER, Manchester.— Dated 31st October, 1859. 

2458. PAUL Rapsty HopGe, Chalcot-crescent, near Primrose-hill, London.— 
Dated 27th October, 1859. 

2461. RICHARD ARCHIBALD BROOMAN, Fleet-street, London,—A communication, 
~—Dated 27th October, 1859. 


Little 
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A communication.—Dated 22nd 





Patents on which the Stamp Duty of £100 has been paid. 





2359. ALEXANDER PARKES, Burry, Port Llanelly, Carmarthen, South Wales.— 
Dated ul October, 1 

2466. WILLIAM GARDNER, Droylesden, Lancashire.—Dated 3rd November, 
1855. 


2377. JACQUES RIVES, Boulevart St. Martin.—Dated 24th October, 1855. 

2392, THOMAS BEATT SHARP and RICHARD FURNIVAL, Manchester.—Dated 26th 
October, 1855. 

2404. Josern HANDS, Duke-street, 
October, 1855. 

. SIMON O'REGAN, Liverpool.—Dated 27th October, 1855 


Grosvenor-square, London.—Dated 27th 








Notices to Proceed. 


1768. THOMAS WILLIAMS, Red Lion-street, Clerkenwell, and Henry Cox, 
Lower-street, Islington, London, * Improvements in churns, partly applicable 
to washing machines."— Petition recorded 14th June, 1862. 

1785. SAMUEL HAZARD HuntLY, Upper Baker-street, Regent’s Park, London, 
“Improvements in the construction of furnaces for effecting the more 
pertect combustion of the fuel.” 

1789. ALEXANDER WOODLANDS MAKiINSON, Westminster, London, ** Improve- 
ments in locomotive and stationary e 

MANSFIELD TURNER, Wigston, Le estershire, and EDWARD THOMAS 

, Wood-street, London, “ Improvements in small arms and ordnance, 

be used for measuring 








ne 








LOSEBY 
and in sights for the same, part of which may 
distances.” — Petitions recorded Lith June, 1862. 

1808. RICHARD STANSFIELD and JOHN DODGEON, Todmorden, Lancashire, 
“ Improvements in looms for weaving.”— Petition recorded 19th June, 1862. 

1816. JEAN BAapTiste THEOPHILE DETUNCQ, Quesnoy le Montant, Somme, 
France, “* Improved apparatus or machinery for treating tlax or hemp.” 

1822. JOSEPH WALTER TAYLOR, Newsome, near Huddersfield, Yorkshire, 
“Improvements in valves, and in means for regulating and indicating the 
flow and pressure of fluic 

1825. ARTHUR WARNER, Threadneedle-street, London, “ Improvements in the 
manufacture of pigments or paints from certain refuse materials.” 

1826. GEORGE GRAY and DAVID CUNNINGHAM, Whiteburn, Linlithgowshire, 
N.B., * Improvements in applying a new material to be used as a substitute 












““Improvements in the manufacture of 





projectiles for ordnance and small arms, and in the wads or sabots to be used 
therewith.”—A communication from Horace Hollister Day, New York, 
Michael Ritner, Vincennes, Indiana, and Josiah Newell Bird, Trenton, New 
Jersey, U.S.—Petilions recorded \st August, 1862 

2311. SAMUEL ALKXANDER Bei, Epping- villas, Stratford, and THomas 
HIGGins, Carriac ‘0-terrace, Bow, London, ‘* Improved apparatus for dipping 
lucifer matches.” —Petition recorded 16th August, 1862. 

2468. CHARLES WYE WILLIAMS, Liverpool, Lancashire, “ Improvements in 
steam boilers.”— Petition rcorded 8th Septembe 7, 1862. 

2569. JEAN Bouvet, La Rochelle, France, “ An improved mode of closing or 
sealing tin preserve boxes.”—Petition recorded 19th September, 1862. 

2628. JAMES MILNER, RoBpERT DAWSON MILNER, and FREDERICK HvRp, 
Wakefield, Yorkshire, “ Improvements in apparatus applicable to machines 
for preparing wool, flax, and other fibrous substances, parts of which are also 
applicable to machines for other uses.”—Petition recorded 26th September, 
1862 


2659. BRYAN DONKIN, Bermondsey, Surrey, “ Improvements in bearings for 
shafts, axles, pivots, and sliding surfaces, for the purpose of diminishing 
friction.”—A communication from Louis Dominique Girard, Paris.— Petition 
recorded 1st October, 1862. 

2663. WILLIAM HENRY Warp, Packington-street, London, “ Improvements in 
night, day, and fog signals, and the means for effecting the same.” 

2667. GEORGE JORDAN FIRMAN, Millwall, Poplar, London, “ Improvements in 
the treatment of certain salts of potash and lime.”—Petitions recorded 2nd 
Octol er, 1862. 

2677. THOMAS GREENWOOD, Leeds, Yorkshire, “ Improved machinery for 
cutting staves.”—Petition recorded 3rd October, 1862. 

2693. THOMAS KEECH, New York, U.S., “ Improvements in floating batteries,” 
—A communication from James Hyde, New York, U.S.—Petition recorded 
6th October, 1862. 

2708. ALEXANDER FORBES, Canal-terrace, Aberdeen, “ Improvements in con- 
necting together p arts of vessels formed of tin plate, and in the means or 
apparatus employed therein.” 

2709. JOHN DAVIS WELCH and ALFRED PHIPPEN WELCH, Gutter-lane, London, 
“*Tmprovements in machinery for blocking and pressing hats and bonnets.”— 
Petitions recorded 7th October, 1862. 

2717. Tuomas RatcuiFF, Colne, Lancashire, “ Certain improvements in looms 
for weaving.”—Petition recorded 8th October, 

2736. HIPPOLYTE AUGUSTE MARINONI, Rue de Vaugirard, Paris, “ Improve- 
ments in apparatus for fixing type in the chases.”—Petition recorded 10th 
October, \862. 

2754. CHARLES McCartuy, New York, U.S., “ Improvements in automatic 
safety valves.”— Petition recorded 13th October, 1862. 

2767. CHARLES HARRATT, Hornsey-lane, Highgate, London, “ Improvements in 
ships’ masts.”—Petition recorded 14th October, 1862. 














And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the sald Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
25th October, 1862. 


711, 10d. ; Is. ; 713, 4d.; 714, 4d.; 715, 10d; 716, 8d.: 717, 10d.; 
718, 10d. ; 719, x 64. ; 720, 4d. 3 7a, &d er 4d. ; 723, 8d. ; 724, Sd. 
725, 4d. ; 726, 8d. 3 , 4d. ; 730, 8d. ; 731, lod; 
732, 1s. 4d.; 733, “a. 3 736, 10d. ; : 737, Is, 10d. ; 
733, Is, 6d. ; 739, Sd. ~ “Ai, 4d. ; ; 742, 4d.; 743, ls. Sd. 3 744, 10d. 5 
745, 8d. ; 746, Sd. ; 7 4d. ; 748, Gd. ; 749, 1s. Yd. ; 750, 4d; 752, 2s, 2d. ; 

; 













753, 4d.; 754, 4d. 755, 6d. ; 756, 4d. ; 757, 4d.; 755, 2s. aa; 759, Gd. 
760, 4d. ; 761, 4d ; 762, 4d. ; 763, 10d. ; ; 764, 4d. ; 765 », Is. 4d. 5 766, 10d. 
67, 4d. ; 763, 4d. ;' 769," 10d.” 





*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-oflice Order, made payable at the 
post-office, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 
Office. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for 
Tuk ENGINEER, at the office of her or Saaeeny 's Commissioners of Patents. 


Crass 1. —PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 


988. J. WaRTREMEZ and A. KLotu, Aix-la-Chapelle, “ Apparatus for indi- 
cating a deficiency of water in steam generators.” —Dated 7th April, 1862. 
This invention relates to a novel arrangement of apparatus for insuring 
attention to the undue depression of the water level in steam boilers, the 
principle of action of the apparatus being to provide a way through the melt- 
ing of an easily fusible plug for the escape of steam when the water in the 
boiler has fallen below a certain level, but until the water has reached that 
level to provide against the possible fusion of the plug. The invention cannot 
be described without reference to the drawings. 

1008. S. FARRON, Ashton-under-Lyne, * Regulating the supply of steam from 
the boiler to the cylinder or pipes of steam engines.” —Dated 9th April, 
1862. 

This invention consists in the employment of a small cylinder closed at the 
bottom, and having in its interior a piston exposed at the top to the pressure of 
the atmosphere, and also to the action of alever and weight. The steam, 
or fluid is admitted to the small eylinder through two internal aperture 
passes into the interior of the piston through two corresponding apertures, and 
from thence through a larger aperture to the exit pipe of the small cylinder 
leading to the steam engine cylinder pipes or other requirement. At the front 
of the larger aperture of the piston there is a thoroughfare leading to the under- 
side of the piston, so that the steam, gas, or fluid may raise it according to their 
pressure, and the resistance of the lever and weight, so that, when the apertures 
of the small cylinder are fully open to the apertures of the piston, the supply of 
steam, gas, or fluid is at its maxfmum, but as the piston rises from its under- 
pressure, the apertures of supply are being closed exactly in proportion 
to the weight upon it, and thereby regulate the supply in a self-acting manner, 
1016. J. KNOWELDEN, Southwark, London, “ Steain, water, and other fluid 

engines.” —Dated 9th April, 1862. 

In carrying out this invention the patentee constructs the frame and fixes 
the cylinders of engines worked by steam, water, or other fluids as follows 
For condensing engines he forms the frame hollow, so as to form the condenser, 
and, if convenient, round. He fixes to this frame one or more cylinders, but 
in all cases he prefers an uneven number, He makes a division, so as to form 









































| it into two separate chambers, into one of which the water to supply the boiler 


for the | blackening’ or other materials employed in casting or moulding | 


Petitions recorded 20th June, 1862. 

EORGE SIMPSON, Glasgow, Lanarkshire, N.1B., “ Improvements in 
machinery for working, boring, and mining or excavating tools and mine and 
other pumps.” 

1836. ANTOINK FREDERIC MAIGRON, Rue Grande Marengo, Marscilles, Boaches 





du Rhone, France, * Improvements in machinery or apparatus for the manu- | 
facture of tow or oakum, and for winding off, carding, and spinning all kinds | 


of fibrous fabrics. 
837. Joun HoorER REDSTONE, New Oxford-street, London, “ Improvements 
in the construction of boilers of steam engines.”—Partly a communication 
from Albert Ellis Redstone, Indianapolis, Marion, U.S.—Petitions recorded 
2Qlat June, 802. 

1852. THKOPHILE DESGRANDSCHAMPS, Rue de Charenton, Paris, “ A new me- 





chanism of distribution with motion from the rod, applicable to any kind of 


steam engines.” — Petition recorded 24th June, 1862. 

85 MARC ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
“Improvements in steam boiler furt —A communication from Fredéric 
Emile de Erlanger and Alexandre Friedmann, Rue de la Chaussée d’Antin, 
Paris. 

1871. WILLIAM CLARK, Chancery-lane, London, “ An improved frame for hold- 
ing photographic pictures.”—A communication from Gustave Jeanne-Julien, 
Boulevart St. Martin, Paris.— Petitions recorded 25th June, 1862 

1889. ALFXANDER HENNAH MARTIN, Buttershaw, near Bradford, Yorkshire, 
“Improvements in means or apparatus employed in weaving.”—Petition 















1898. JoHN GARNIER, Devonport, Devonshire, “* Improvements in ordnance 
and in projectiles.” 

1901. Joun TATHAM, Rochdale, Lancashire, “ Improvements in machinery or 
apparatus for preparing, spinning, doubling, and winding cotton, wool, and 
other fibrous materials.”— Petitions recorded 28th June, S62. 

1917. RICHARD AKCHIRALD BROOMAN, Fleet-street, London, * Improvements in 
the construction of blast furnaces.” — A communication from Eugene 
Ale xandre Frederic Goguel, Audincourt, France.— Petition recorded 1st July, 
1862. 

2058. ANDREW Betts Brows, Castle Farm, Stockport, Cheshire, “* Improve- 
ments in steam engines and boilers.”— Petition recorded 19th July, 1862. 

2167. WILLIAM NORMAN, Manchester, * Improvements in tables and drawers 
or other sliding receptacles.”— Petition recorded 30th July, 1862. 

2184. JouN EpwWin Maksu, Birmingham, * An improvement or improvements 
in metal rivets used in joining or securing together parts of boots, shoes, and 
other articles of leather and also in machinery for making such rivets.” 

2186, WILLIAM Epwakp NrwroN, Chancery-lane, London, “ Improvements in 





is admitted, which, meeting the first discharge of the steam from the exhaust 
pipe, causes partial condensation thereof, while at the same time the water 
becomes heated ; that portion of the steam remaining uncondensed passes into 
the second chamber, when, again meeting with a further supply of cold water, 
the condensation is completed. For agricultural and other portable engines he 
constructs the casing of the boiler of sufficient length to form the frame, in 
which he fixes any number of cylinders, but of these, by preference, three. In 
locomotive and traction engines he fixes the cylinders to a round framework, 
which may be connected to, or which may form, the wheels. He makes the 
crank shaft of the engine hollow, to form the steam and exhaust piy and he 
fixes the crank shaft to the springs or frame of the boiler or carriage; or the 
cylinders may remain stationary. Secondly, he constructs cylinders and pistons 
as follows:—If for open cylinders or trunk engines the piston is bored to form 
the joint of the connecting rod, and is fitted with a cap or gland, and bored 
spherical, so as to allow the piston free action. He also constructs the ¢ ylinder 
covers and bottoms with a chamber, between which and the cylinder he fixes 











a diaphragm of any suitable material, and a frame or grating to prevent the 





same being forced in the cylinder; he establishes a connection between the 
chamber and the supply pipe to equalise the pressure in the cylinder, thus 
leaving the diaphragm at liberty to move by priming or other causes, In some 
engines, where surface condensers are used, he forms the condensers of a series 
of flat chambers, through the centre of which passes a pipe with small holes 
made in each chamber ; the chambers are held together by bolts passing through 
collars, leaving sufficient space to allow the condensed water to return, the 
steam first passing through the casing of the engine, the lowest part of which 
is made to form a chamber to receive the first steam and injection water, so 
that it may be returned to the boiler hot. The water from the air pump is 
passed through a rotary refrigerator, which at the same time gives motion to 
the water acting in the condenser. 

1041. E. H. Carsutt, Bradsord, “ Pistons.”— Dated 11th April, 1862. 

This invention relates to a peculiar construction of piston, suitable for all 
purposes where ordinary pistons are now used, and consists in making such 
pistons of corrugated cast steel, whereby considerable lightness, combined with 
strength, is obtained.— Not proceeded with. 


Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ic. 

982. W. Simons, Renfrew, N.B., “ Constructing ships ov vessels. *— Dated 7th 


April, 1862 
The patentee claims, First, securing the wooden planking to the iron frames 
or beams of ships or vessels by means of screw bolts, or other bolts of iron of 
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1, partially coated with copper, yellow metal, or a combination thereof, sub- 
pre os pray tn nly Secondly, introducing diagonal metal bars or plates 
between the wooden planking and the iron frames of ships or vessels, alone or along 
with reverse diagonal bars or plates on the insides of the frames substantially as 
described. Thirdly, fastening toeach other the outside planks of iron framed 
ships or vessels with oblique or diagonal scam bolts, substantially as described. 
991. J. Brown, Aldgate, London, ‘‘ Protecting the sides and bottoms of ships, 

&c."—Dated 8th April, 1862. 

This invention consists in protecting the bottoms and sides of ships, and other 
entirely or partially submerged surfaces, with planks or sheets of fron, which 
have been previously coated or covered with an enamel or glaze either on one 
or both sides, such glazed or enamelled plates being caused to adhere to the 
sides and other portions of the vessel desired to be protected by means of a suit- 
able cement, such as glue, or other adhesive material or mixtures. The plates 
may also be attached by means of nails, screws, rivets, or other suitable means, 
but the patentee prefers the employment of adhesive materials, as before men- 
tioned, and more especially of that known as marine glue. The enamel or glaze 
with which iron or metal plates or sheathing to be employed for the above 
purposes are coated or covered is such as will resist the action of salt or fresh 
water, and will not easily be detached tron the iron or other metal. 


1020. E. Funnewx, East-street, Brighton, “ Sely-acting indicating signal for 
railways.”—Dated 10th April, 1862. 

This invention consists in an improved and entirely self-acting indicator day 
and night signal for curves, cuttings, and tunnels on railways, the principal 
object of which is to preserve time and space between all passing trains, by 
which collisions would fail to occur. This improved signal consists of a dial 
plate erected on the top of a pillar; the dial is divided into three parts—red, 
green, and white—and is divided to mark the time of ten minutes, and is also 
furnished with an indicator which revolves backward on the passage of a train, 
after which the hand returns and records the number of minutes since the train’s 
passage, by which the driver of a succeeding train can regulate his speed 
accordingly. On the upper portion of the dial is fixed a lens, by which trans- 
parent colours are given for night signalling by the aid of gas or lamp. After 
the passage of a train, red light shows for five minutes, which then disappears 
and shows green light for five minutes, after which bright light remains until 
the passage of another train makes contact, by which the movements are again 
repeated. 

1023. W. Nunn, St. Paul-strect, St. Georges-in-the-East, London, “ Lanterns for 
ships and signals.”—Dated 10th April, 1862. 

This invention consists in fixing the lenses in detached metal or other frames, 
which can be attached to the lantern by screws or made to slide into their 
required position in grooves formed in the frame of the lantern,and be fixed 
there by screws, springs, or bolts, or any other suitable means. These grooves 
may either be on the outside or inside of the frame of the lantern, and may be 
made to receive one or more lenses according to the purpose for which the 
lantern is required. By these means aliens when broken or injured may be 
removed and replaced by a new one in a few minutes by an unskilled workman, 
1025. A. Buack, Banbridge, Down, Ireland, “ Swing bridges adapted for 

crossing lines of railways.”"—Dited 10th April, 1862. 

This invention consists in so constructing a bridge that it shall be capable of 
being readily and easily moved or swung from its original transverse position 
into alongitudinal position with the lines of rails or permanent ways, and thus 
allow railway trains to passclear of the said bridge. This improved bridge is 
soconstructed as to close or fold up into a very small compass.—Not proceeded 
with, e 
1027. Captain C, P. Coes, Southsea, ‘* Masts for ships.”—Dated 10th April, 

1862. 











This invention consists in constructing masts of a central and two side tubes 
of iron or steel. The tubes pass through and are keyed to the decks, the 
central tube being carried in a direct line, while the two side tubes extend 
from the central tube at their bases, and are carried up at an incline till they 
unite with the central tube at or near the upper part. The central tube is con- 
tinued upwards to form the topmast, or a separate tube is fitted thereto. The 
mast becomes as it were self-supporting, and shrouds and other supporting 
rigging are dispensed with. 

1035. O. Revnoips, Debach, near Woodbridge, Suffolk, “ Building ships and 
other vessels.” —Dated 10th April, 1862. 

For the purposes of this invention, in constructing the lower parts of a ship 
or vessel, wedge-formed timber is used, the thinner edge of the wedge 
being inwards, and the thicker edge outwards; between each stroke of 


these wedge-formed timbers there are plates of iron or steel as wide 
as the wedges or filling pieces of timber. The wedges and 


the 
plates of iron both run in a direction fore and aft of the ship or vesse 
and, by reason of the filling pieces of timber being wedge-shaped, the requ 
curved form for the bottom of a ship or vessel is obtained, Through these 
wedge-formed timbers, and through the plates of iron or steel between them, 
screw bolts are passed, and the whole strongly screwed together. The walls 
of a ship or vessel are similarly constructed, the timber being made with 
parallel sides or wedge-shaped, as the form of the ship or vessel may require. 
The plates of iron or steel between the horizontal lay of timber used in 
forming the sides of a ship or vessel from some distance below the water line 
upwards are formed with thick massive outer edges, which overlap the filling 
pieces of wood, and farm the outer surface or skin of a ship or vessel, in order 
that the outer surface of a ship or vessel may be capable of resisting shot and 
other projectiles, and also in order to make the body of the ship or vessel of 
great strength. The layers of wood, and the plates of iron or steel used in 
forming the sides of the ship, are perforated to receive upright screw bolts to 
screw or compress the whole of the layers together at proper intervals.—Not 
proceeded with, 

















Cuiass 3.—FABRICS,. 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


993, H. Levinstern, Pinner's-court, Old Broad-street, London, “ Lustering 

silk.”"—Dated 8th April, 1862. . 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 


1003. J. Lawson, Leeds, “* Balling cotton and thread.”"—A communication.— 
Dated 8th April, 1862. 
This invention cannot be described without reference to the drawings. 


1006.8. Ropeerr, Blackburn, Lancashire,“ Power loons for weaving.”—Dated 
9th April, 1862. 

This invention is designed for the purpose of dispensing with the weights 
hitherto employed to weight the yarn beam at the back of the loom, and con- 
sists in the novel application of a screw and nut, or screws and nuts, to the 
friction rope coiled round the yarn beam. One end of the rope is furnished with 
a screw, and the rope is coiled round the beam, as usual, and thence passes 
under a pulley guiding it to the rocking or slay shaft, to which it is attached 
by means of a nut in such a manner as to be adjustable, so that, as the slay 
vibrates, the tension of the yarn is varied; when shedding it becomes slightly 
slackened, and tightened when “ beating up.”—Not proceeded with. . 
1007. J. E. H. ANDREW, Audenshaw, Lancashire, “ Looms.”—Dated 9th April, 

1862. 

This invention consists, First, in applying to the improved horizontal picking 
motion a metal picking sword, instead of the ordinary picking stick, to which is 
forged or otherwise connected a socket containing a picker of leather, or other 
suitable substance, and the said picking sword may be cranked to work in the 
drop box of a loom. Secondly, in improvements connected with leading or 
pattern chains for regulating the movements of the drop box, and giving a 
sliding movement to or reversing the motion of the pattern cylinder or barrel or 
parts thereof, or for other requirements in fancy weaving. 

10!0. James and Joun BuLtoven, Barenden, near Acerington, “ Loones.”— 
Dated 9th April, 1862. 

In carrying out this invention, instead of the usual mode of causing the crank 
which gives the lay its to and fro motion, to be driven at one uniform speed, the 
patentees give it less speed during one part of its revolution than the other part, 
for the purpose of allowing the shuttle time to pa ong the race, and thereby 
enable the loom to be worked at an increased speed. They attain this object 
by means of eccentric toothed wheels and chain, by intermittent surfaces, and 
also by eccentric surfaces in combination with weights or springs. Another 
part of the invention consists in an improved arrangement for stopping the loom 
when the weft thread breaks or is absent, and also for causing the shuttle to 
om at the setting on side, and arresting the lay at or about the best 

position. 











1011. W. Taytor, Oldham, Lancashire, “ Apparatus for preparing and spin- 
_ning cotton, &e.”—Dated 9th April, 1862. : 

This invention relates, First, to a simple and effective arrangement of appa- 
ratus in the drawing frame, for preventing the passage of drawing from the 
rollers to the coiler motion, or undue waste of materials through rollers lapping, 
by the instant stoppage of such machine if the sliver becomes broken, or when 
4 sharl or lump is formed that cannot pass through the cone trumpet or guide. 
The Second part of the invention consists in an arrangement of apparatus for 
the stoppage of the drawing frame on any given or desired weight or length of 
drawing being deposited in the cans, so as to prevent waste and damage to the 
drawings through the cans becoming overcharged. The Third part of the 
invention consists in an arrangement of apparatus for preventing single slub- 
bings or rovings from passing on to the bobbin, and where an end breaks 
through roller lapping, or from other cause, the machine ‘or frame is instantly 
stopped. The Fourth part of the invention consists in an arrangement « \ 
ratus to be applied to warping and winding frames, and bobbin or cop r 
that, if any one end or thread breaks, the 
stopped, 

1022. W. Anmitace, Manchester, “ Looms.” 

This invention relates to the taking 














eels, so 


frame or machine is instantly 


-~Dated 10‘h April, 1862. 

L up motion, and consists in improved 

— of making it positive. From one of the sword arms, or other working part of 

bey toom motion is given by a connecting rod tu a double lever, having a series 
catches above and below the centre of oscillation, which catches give 





continuous motion to a ratchet wheel communicating by means of bevel or 
spur gearing or worms or worm wheels with the taking up beam. In one of 
the arms of the double lever there is a circular slot, in which a stud at that 
end of the connecting rod descends for the purpose of gradually shortening the 
traverse of the catches as the cloth increases in diameter. This descent of the 
connecting rod is obtained by jointing it near the stud to one end of a second 
double lever having at the opposite end a slot, in which is one of the 
ends of a rod or lever resting on the cloth. The extreme ends of the 
rod or bar slide in angular slots or grooves fixed to the framework 
of the loom, so that, as it rises with the cloth, it moves towards the interior 
and shortens the length of the second double lever on that side, so as to 
give a gradual increasing movement on the lever on the other side, and cause 
the connecting rod to descend in the slotted arm of the first double lever with a 
gradually increasing movement, so as to shorten the traverse of the catches 
and retard the revolution of the ratchet wheel exactly in proportion to the 
winding on of the cloth, and thereby produce an efficient positive taking up 
motion.—Not proceeded with. 

1031. J. PLatr and W. Ricuarpson, Oldham, and W. HoLtiann, Salford, 

“ Carding engines.” —Dated 10th April, 1862. 

This invention cannot be described without reference to the drawings. 

1047. T. Know es, J. Hoventon, W. Know.es, and W. Hovcnton, Gomersal 
York, “* Looms.” —Dated 11th April, 1862. 

In carrying out this invention, to avoid reversing the loom, the inventors 
apply a catch box and apparatus or mechanism so arranged as to temporarily 
disconnect the lathe or going part of the loom from the different apparatus 
which gives motion to the shuttle boxes, and the jacquard engine, and also so 
connect the shuttle boxes and jacquard eng/ne, or the apparatus by which 
they are actuated, that they can be turned back simultaneously by hand while 
the going part of the loom remains stationary, by which means they can readily 
put all the parts right, or in proper relative position again.—Not proceeded with, 
1048. E. Burrerwortu, Calder Cottage, near Rochdale, “ Machinery for 

applying adhesive substances to preserve the form of cops of yarn.” — Dated 
11th April, 1862. 

This invention is applicable to that class of machinery known as mules or 
twiners, and consists, First, in traversing the box that carries the adhesive sub- 
stance in front of the spindle by a band or other means, which is driven from 
some convenient part of the machine. Secondly, in stopping the box when it 
has got as far as required by means of self-acting apparatus. Thirdly, in con- 
structing the box so that, when required, the adhesive substance will not run 
out of it, Fourthly, in making the paste box so that more or less of the adhesive 
substance can be let out as required, 

1053. J. Warresmitu, Glasgow, “ Improvements in power looms, and in pirn 
winding apparatus.”—Dated 11th April, 1862. 
This invention cannot be described without reference to the drawings. 





Crass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Impl 
vilites “Muills, ge. 


1000. B. Suanpe, Hanwell Park, Middlesex, ‘* Harrows and rakes.""—Dated 8th 
April, 1862. 

In constructing a harrow suitable for harrowing grass lands, for distributing 
manure thereon, and also for harrowing other land, a bar with wheels at the 
ends is used in front of the implements, and to this bar shafts or suitable means 
for attaching a horse are applied. Behind the bar three frames of teeth are 
applied, they being connected to the bar by suitable links. These frames of 
teeth are each made in two halves hinged to each other, and to a plate or frame 
having as many holes as there are teeth in the frames, so that by lifting either 
of the two sections of which a harrow is formed, the teeth are formed up through 
the holes of the plate or frame which retains its position, by which means the 
several teeth will be caused to deposit any accumulation they may have gathered. 
Behind these harrows there are three or other number of parallel bars at a 
distance apart, connected to each other at the chains by chains, and behind each 
bar is a chain, the ends of which are fastened to the ends of the bars, the chains 
being somewhat longer than the bars, so that, while the bars retain their 
straight positions, the chains assume curved lines as they are drawn over the 
land. In order that the teeth of horse rakes may from time to time be caused 
to deposit the accumulation of materials raked up by them, a cam or projection 
18 applied on one of the wheels, which on its rotation acts on a lever which carries 
the teeth to be lifted and held off the land until they have deposited their ac- 
cumulation on to the land. In some cases a horse rake is made with four sets 
of teeth, the arms of which are connected with the bar or axle of the wheels 
such arms radiating from such bar or axle; and the tecth of each set may be 
so arranged as to be turned back on hinges or axes, so as fora time to be out 
of action while other sets of the teeth are inaction; or all the sets of teeth 
may be in action at onetime. In using a horse rake thus constructed 
the sets of teeth which, for the time, are not turned out of action, 
come into work in succession, and they are released and allowed te 
go out of action by projection on the wheels or otherwise, so that 
when one set of teeth have for a time accumulated hay or other matters on the 
land, that set of teeth will be released, and will go out of action, while the next 
set of teeth will come into position below the bar or axis, and will be retained 
until by the rotation of the wheel this set becomes free to go out of action in a 
similar manner to the first mentioned set. 

1018. W.:Mays, Shadwell, London, “ Machinery for grinding corn, grain, &c.* 
—Dated 9th April, 1862. 

This invention relates, principally, to 2 novel arrangement of parts for con- 
necting the driving gear with the runner or top stone of a mill, and consists in 
the employment of a spring griping arrangement. The cross piece, instead of 
fitting loosely between the checks, is made to bear against two movable blocks, 
which project through the cheeks, and are forced up against the cross pieces by 
means of strong springs. In order to conduct air down the eye of the stone, 
inclined flanges or guides are adapted to the eye block, so that as the ranner 
rotates the air may be guided downwards in an oblique direction to the grinding 
surfaces below.—Not proceeded with. 

1052. J. Howarp, E. T. Bousrierp, and T. Purtiirs, Bedford, “ Apparatus 
applicable to steam cultivation.”—Dated With April, 1862. 

The patentees claim, First, regulating the giving off of the slack rope or 
windlasses by friction gearing, in the manner described. Secondly, insuring 
the automatic traverse of the anchor by the action of the taut or slack rope, in 
the manner described. Lastly, mounting the pulley or roller of rope porter on 
a rocking bar or its equivalent, fur the purposes described and set forth, 


ts, Flour 

















Ciass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
986. N. Nicnotson, Newark, “ Ranges and stoves.”"—Dated Tth April, 
562. 

This invention consists in forming the fronts, panels, plates, and doors of 
kitchen ranges, and the panels of stoves, of enamelled iron. The invention 
also consists in means of fixing such enamelled iron by forming frames in cast 
iron plates, and fitting the enamelled iron therein without screw or rivet fasten- 
ings; also in casting hollow projections in the cast iron plates for the purpose 
of screwing therein taps or other necessary appliances. The enamelled iron 
plates have apertures formed therein, previous to being finished, to fit over such 
projections. The invention also consists in an improved form of hinge for the 
doors in kitchen ranges. The inventor casts a hollow boss with, and extending 
nearly the whole length of, the door, whereby great strength is obtained, and 
the use of detached hinges, rivetted in the usual manner, is dispensed wi 
This boss fits between two lugs on the plate to which the door is togre hit 
and a pin is passed through the lugs and boss,—Not proceeded with, 
989. J. CARRINGTON, Kensington, * Improvements in the form of bricks, and 

in the arrangement thereof for paving stables and stable yards.” —Dated 
7th April, 1862. ; 

In carrying out this invention the inventor proposes to make bricks with 
rounded tops and edges, which, when brought together and cemented in their 
places, will produce a grooved surface, and will give the horse a good foothold, 
and the edges being rounded, the anima! will not be liable to injure its haunches 
when lying down, As both the top and bottom edges of the bricks are rounded, 
either side may be placed uppermost. The bricks should also be arranged diagon- 
ally, so that the grooves, by running all in the same direction, may be casily kept 
clean by means of a broom.—Not proceeded with. ‘ ; 
990. W. STEPHEN, Glasgow, “‘ Moulding or shaping 

Dated 8th April, 1862. 2 
; In apparatus constructed with a modification of these improvements, the clay 
in a moderately plastic condition is put into a pug mill, resembling in con- 
struction those in ordinary use. The bottom of the pug mill is made flat or 
horizontal, and there is placed in close contact with its under surface a kind of 
sliding block, moulded in horizontal guides, and made to slide backwards and 
forwards across the pug mill bottom by means of a connecting rod and crank, 
This crank may be conveniently formed or fitted on the central vertical shaft 
of the pug mill, this shaft passing through the bottom of the mill and through 
a slot or elongated opening in the sliding block, while the connecting rod is 
jointed upon a pin projecting down from one end of the sliding block. The 
sliding block is formed with, say, four matrices or moulds, and there are four 
corresponding filling apertures in the pug mill bottom, a pair on each side of 
the transverse horizontal central line. The pairs of matrices are situated so far 
apart in the sliding block that, when one pair is coincident with the filling 
openings, and receiving clay, the other piece is out clear of the mill delivering 
the bricks. As each matrix moves outwards from its filling opening, a com- 
pressing piston rises from below, and reaches its highest point just as the 
matrix finally quits the filling opening, and the material in the matrix is thereby 
compressed against the underside of the pug mill bottom, The pair of com- 
pressing pistons at one end are mounted in a slide moving in its own guides 
beneath the sliding block, and actuated by catches on the sliding block in such a 
Way as tomove through only a part of the stroke of the latter. The pistons 
are elevated and depressed by means of Jevers on a shaft or on studs beneath, 
the movement being caused simply by the horizontal motion of the slide turning 
the levers over through a limited angle. The other pair of compressing pistons 









clay for bricks, &¢."— 











are actuated by similar details at the other side of the machine. After the 
compression the sliding block conti to move ds, and the pistons 
descend until they clear the bottom of the block, whereupon the motion of the 
piston slide ceases, and the sliding block passes onwards until it completely 
clears them. The bricks are then discharged downwards from out of the 
matrices by pistons, which are made to descend from above by means of levers 
actuated by the movement of the block like the levers of the comp 
pistons, these arrangements being, of course, repea.d at both sides of the ma- 
chine. For the purpose of preventing the clay from adhering to the bottom of 
the pug mill, to the sliding block, matrices, and other parts, provision is made 
for maintaining these parts at an elevated temperature, and this has at the 
same time the advantage of hastening the drying of the bricks.-~Not proceeded 
with. 
1038. A. Taimen, Adam-street, Adelphi, London, “* The protection and solidifi- 
cation of magnesian limestone and other stones.”—Dated 10th April, 1862. 
This invention consists in dissolving certain lacs in naphtha or spirits, 
reducing the same to a fluid state, and filling the pores and coating the surface 
of the stone therewith.—Not proceeded with, 





Ciass 6.—FIRE-ARMS., 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or sor Defence, Gun Carriages, ge. 


983. A. Hanns, Birmingham, “ Gun barrels.”—Dated 7th April, 1862. 

This invention consists in making gun barrels by welding together, by means 
of rolling, drawing, or forging, a series of bars, having by preference nearly a 
wedge shape, that is, such ashape that, when a series of the said bars are 
placed together side by side, they have nearly the figure of a hollow cylinder or 
tube. 

992. W. BEARDMoRE, Glasgow, “* Steam rams.”—Dated 8th April, 1862. 

Under one modification or arrangement this steam ram consists of an fron 
plated vessel, which is actuated by steam power in the ordinary way, This 
vessel has fitted in it one or more steam rams, which may be arranged at the 
bow or stern, or along the sides, in manner similar to the heavy guns of a 
floating battery. Each of these rams are arranged in the form of a 
horizontal rod, which forms a long sharp pointed ram for perforating the sides 
of an enemy’s ship or floating battery. These rods are intended to be made 
very heavy, and to be driven outwards by one or more engines, a sufficient 
amount of velocity or impetus being given to them either by means of large fly 
wheels, by gearing, or any other convenient manner.—Not proceeded with, 
1033. G. Burner, Albert-road, Regent's Park, London, “ Protecting forts, ships, 

and other structures and places against projectiles, d-c.”—Dated 10th April, 
1862. 

For the purposes of this invention, instead of the blow of the projected or 
striking body being resisted by or received on a fixed surface of masonry, 
brickwork, or other material, the patentee employs a bl ly, hereinatt 
called a shield, that is to say, a body capable of receding, retiring, or recoiling, 
or of moving backward or inward when struck with sufficient force, and which 
may also, if desirable, be so arranged that, after having been so moved, it shall 
be returned or restored to its previous position by balance weights or other con- 
trivances ; and he applies this shield to the ship, fort, or other structure or place 
(to be protected) in such wise that it shall present an outward face, front, or 
surface of iron or other metal or material to resist or receive the blow of the 
projectile or striking body, The shield may ifdesirable be constructed hollow, 
and be filled or loaded with iron or other material, Any required number of 
shields may be employed. The shield may be of any desirable thickness, and 
eenstructed of wood, metal, hide, cement, stone, or other hard or resisting 
material; er it may be made of clastic material, or both hard and elastic 
materials combined; it may be flat, convex, tabular or otherwise shaped on its 
outer and inner surface. The frm of face or front that he believes best 
adapted to receive the blow of the striking bedy, without sustaining much or 
any damage therefrom, is convex, but he does not restrict himself thereto, 
Hydraulic, steam, or electric or other motive agency may be used to return the 
shield to position after being struck, 

1015. J. H. Jounson, Lincoln’s-inn-flelds, London, “ Fire-arms."—A commu. 
nication.—Dated llth April, 1862. 

This invention relates more particularly to that class of fire-arms wherein 
the distance between the sights is considerably longer than the length of the 
barrel, and consists, First, in certain improvements on the existing arms of this 
description ; and, Secondly, in a novel construction and arrangement of the 
arms of the class referred to. According to the First part of this invention it is 
proposed to facilitate the removal of the tumbler without necessitating the 
removal, at the same time, of the woodwork of the stock. For this purpose 
two projecting studs are formed on the tumbler or trigger frame, which fit into 
corre ling openings in the central plate or tail of the barrel, which — 
longitudinally along the centre of the stock; the tumbler frame or holder 
having been inserted into its proper place from the under side of the stock, the 
two studs are pushed heme in their corresponding openings or recesses, and the 
whole is held in position by the guide of the percussion rod. To remove the 
tumbler, therefore, it is simply necessary to unmount the mechanism of the 
percussion rod, and toslide the frame in the reverse direction of the studs,when 
it is free to be removed from the stock, It is also proposed to apply a bent 
spring below the bottom of the elevation sight, both ends of the spring bearing 
upon the surface of the central plate or tail of the barrel, while its middle or 
highest portion bears against the lower edge of the elevation sight, and holds it 
in its proper elevated position. This arrangement of spring is equally applicable 
to elevation sights for all descriptions of fire-arms. According to the Second 
part of this invention it is proposed to dispense entirely with the central 
plates or tail which has heretofore been continued along the centre 
the stock in arms of this class, and substitute therefor two straps form- 
ing continuations of the breech, but lying one on the upper and the other 
on the under sides of the stock, the two straps and stock being secured 
firmly together by screws passing vertically through the upper strap 
stock and under strap. It is further proposed to dispense with the helical 
spring for actuating the percussion rod, and to accomplish the same object by 
means of a cock actuated and placed in the ordinary manner, but slightly modi- 
fied in form, so that, when released by the trigger, its forward side may strike 
the end of the percussion rod and drive it against the cap. When the piece is 
cocked the percussion rod is free to be slid back without any counteracting 
resistance or spring, and a fresh cap applied to the nipple. The percussion rod 
in this arrangement is situate on one side of the stock, in lieu of beneath the 
same, the opposite side of the stock being fitted with a ramrod, 








Ciass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, ps, Manufactured Articles of Dress, ec. 


886. J. Cuinron, Percy-street, Old Kent-road, London, “ Flutes.”-—Dated 31st 
March, 1862. 

This invention consists in making the first or lower C sharp hole nearly as 
large as the diameter of the cylinder ; the other holes up to the twelfth or C 
natural hole are gradually reduced in size, 

950. H. T. HASsaLL, Birmingham, and M, Burke, Liverpool, ** Japrovements 
in reclining or invalids’ chairs, and in swinging or ships’ chairs.”-- 
Dated 3rd April, 186!. 

This invention cannot be described without reference to the drawings. 

969. J. Nock and W. K. Price, Birmingham, ** Gas cooking ranges.”-——Dated 
4th April, 1862. 

This invention consists in lining the inside of such ranges with glazed tiles 
or slabs placed a slight distance within the outside casing, the effect of which 
is that a much higher temperature can be obtained with a smaller consump- 
tion of gas, the tiles reflecting the heat inwards, while the space between the 
tiles and the outer casing keeps the latter cool.—Not proceeded with, 





Ciass 8.—CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, ing, 
Glass, Pottery, Cements, Paint, Paper, Manures, &. 


830. L. De LA Peyrouse, Panton-square, London, “‘ Preservation of animal 
substances.”-— Dated 26th March, 1862. 

This invention relates to the treatment of animal substances which occur in 
commerce, and which, owing to the facility with which they undergo partial 
or complete decomposition, become much depreciated in value, either by being 
housed, stored, or kept, or during their transportation, The animal substances 
most frequently met with in commerce, and to which these improvements more 
particularly relate, are hides, skins, wool, cither as fleeces, or attached to the 
skin, and either in grease or uncleansed or cleansed, furs, horse-hair, and other 
hair, feathers, suet-grease fat, tallow, oils, or other animal fatty, greasy, and oily 
products or substances, bones, horns, hoofs, and such like. In or der to effect the 
preservation of the before mentioned substances, either when in the natural con- 
dition or when dried or salted, the patentee subjects the same to the following pro- 
cess, which may be modified as circumstances may require. He employs solutions 
of the compounds of chlorine with i such as the chlorate of magnesia, or 
the hypo-chlorite of magnesia, or the products lting from a decompositi 
of a solution of the said compound in water, or the chloride of magnesium ; 
these compounds are employed either alone or as admixtures of the same, 
or in conjunction or combination with other chlorides either of the metals, 
or of the alkaline earths, or of the alkalies or with other soluble salts 
of the metals, of the alkaline earths, or of the alkalies, but by pre- 
ference he employs the soluble chlorides above mentioned. The amount of 
chloride of magnesium, of the chlorate of magnesia, and of the hypo-chlorite of 
magnesia contained in the several solutions employed, either when they are 
used alone, or are used in b jon or in j jon with the other salts 

is herein i i for the purposes hereinbefore described, may 














and Pp 
vary in proportion with the nature of the substance to be treated. 











THE ENGINEER. 





Ocr. 31, 1862. 











4. W. J. Taytor, King’s-road, Chelsea, “Colouring Portland cement for 
plain and ornamental plasterers’ work on the walls of buildings.” — Dated 
26th March, 19862. 

This invention consists in the addition of colouring matter to the materials of 
the said Portland cement previous to its being ased for plastering purposes.— 
Not proceeded with. 

852. ComTesse DE VERNEDE DE CoRNEILLAN, Paris, “ Improvements in treat- 
ing open cocoons of silk worms, and in converting the waste resulting there- 
Srom into paper.”—Dated 27th March, 1862. 

This invention consists in a particular treatment of cocoons naturally open 
or with an orifice made by the chrysalis, and in the cottonising and transform- 
ing into paper the waste resulting therefrom. The First part of the invention 
relates to the decortication and the drawing out of raw silk from the cocoons 
naturally open, ofthe Bombix, and of all other species, with an orifice opened by 
the chrysalis passing into the moth or butterfly state. To decorticate t e 
cocoons of the * Cynthia de Vailanthe,” the inventress uses a small instrament 
with numerous spatulas; the cocoons are then plunged into a boiling soapy 
solution, where they remain from fifteen to twenty minutes, and then into 
boiling water to which a volatile alkali has been added; the water is now 
stirred, the vessel con i iquid and other matter is closed, and after 
the expiration of a few minutes, disaggregation is perfect, and the drawing off 
may be effected. The cocoons are removed from the vessel and are placed in 
a shallow sieve with large meshes, immersed in a vessel full of boiling water. 
The sieve is raised completely out of the water, and the cocoons are allowed 
to drain ; the cocoons are then wound off from while damp and quite out of the 
water. To draw easily several threads at one time, the sieve may be divided 
into compartments to prevent the mixing of the threads. The winding off 
takes place with equal facility trom cocoons from which the chrysalis has 
escaped, the weight of the water which fills them being equivalent to that of 
the chrysalis. The disaggregation of the Ricin cocoons (Bombix arrindia du 
Ricin) is effected in a few minutes; they need only be decorticated after the 
boiling, One boiling water, or one boiling water slightly soapy, is sufficient. 
The duration of the bath, and the doses placed therein, vary with the hardness 
of the tissue of every species of open cocoon, The Second part of the invention 
applies to open cocoons, and especially to the cocoons d Vailanthe, and consists 
in submitting them to leys charged with sulphuric acid and with caustic soda, 
according to a certain process, 

878. W. Grass, Princes-street, Stainford-street, “ Iinprovements in the treat- 
vent of sulphuret of antimony, and in obtaining products therefroin.”— 
Dated 29th March, 1862. 

In carrying out this invention the inventor takes any of the well known 
black sulphurets of antimony, called antimony ores, or the refined ore called 
crude antimony, and places it, with or without additional sulphur, in a cruci- 
ble, or other convenient covered or close vessel, in a furnace, and heats it or 
them to redness in a melted or fluid state, and forees upon or into it or them 
atmospheric air or oxygen gas, provision being madein the crucible or other 
vessel for the Ingress of alr or oxygen, and for the egress of the vaporeus pro- 
ducts of combustion, viz, oxide of antimony and sulphurous acid, which are 
conducted into tubes, flues, or chambers, where the oxide of antimony is 
condensed as a fine white powder, and the sulphurous acid may be employed as 
such, or it is oxidated or converted into sulphuric acid by oxygen and steam, 
as is usually practised in vitriol works.—Not proceeded with, 


880. W. Patrerson, Glaayow, “ Manufacture of todine.”—Dated 29th Mareh, 
862. 

























The patentee claims the system or mode of manufacturing fodine in which 
the residual still liquor is utilised and applied to the keep lays for the purpose 
of neutralising and decomposing, or partly so, the salts contained therein, and 
thereby economise the quantity of sulphuric acid which would otherwise be 
required. Also the application of the precipitate of the compound solution for 
the purpose of saturating the free acid contained in the residual still liquor of the 
jodine manufacture, as described. 

882. J. Baker, Old Kent-road, London, “ Alimentary preparations.”—Dated 

9th March, 1862. 

This invention consists, First, of a concentrated preparation of beef tea. The 
inventor reduces the beef by stewing in a sufficient quantity of water, in the 
ordinary way of making beef tea, but adding to each 112) pounds of beef about 
two pounis of tlie best Jamaica sarsaparilla, The whole being reduced sufticiently 
tu extract the nutriment from the beef, he then strains the beef tea from the 
fibre, and reduces it again by boiling or stewing until the quantity remaining is 
only about one-sixth part or one-seventh part of the original weight of the meat. 
It is then to be putin jars or close cases, in which it sets and becomes a firm 
hard Jelly or substance, It should be covered so as to exclude the air if in- 
tended to be kept for a length of time, The Second part refers to the preparation 
of vegetable extract, which he prepares from carrageen moss, He boils or stews 
the moss in water to a thin jelly, and then strains off the fibre, He now reduces 
it to such consistence that it will set hard when cold, during whic reduction he 
adds about seven or eight onces of sugar, and one ounce of brandy to every 
pound of the extract. He adds the s some litte & me betore the boiln tis 
complete, and the brandy just previously, He also adds hay saffron or crocus 
to give it an agreeable colour, and then pots and covers it to exclude the air, or 
encloses it in air tight cases,—Not proceeded with, 

887. M. A. F. MENNoNs, Paris, “‘ Manufacture from vegetable produet of 
glucose vr fermentable sugar."—A communication.—Dated 31st March, 
1862. 

This invention consists, First, in the application of the carol beans or fruit 
of the carol tree (** Ceratonia Siliqua L.”) to the production of a species of 
glucose or fermentable sugar adapted to a variety of manufacturing purposes. 
Secondly, in a certain process by the aid of which this substance is extracted 
from the raw material thus applied,—Not proceeded with. 

908, W. CLARK, Chancery-lane, London, “ Kneadiny machines.” 
nunication.— Dated lst April, 1862. 

This invention consists in the employment of peat of organic nature like 
ordinary manure, which is rendered assimilable by an azoted fermentation, 
similar to that of an ordinary dung heap, which is effected by adding azoted 
or earthy saline matters, such as blood, manure, urine, fecal matters, guano, 
animal detritus, ammorfacal salts firnishing azote, natural and fossil phosphates, 
such as bones calcined or otherwise, ashes, vegetables furnishing earthy phos- 
phates, sea weed ashes, salt of soda or potash, either natural or artifictal, for 
furnishing the necessaty alkalles to the plants. 

927. W. MaLaM, Shkinner-street, London, ** Manufacture of gas."—Dated 2nd 
April, 186° 

According to this invention the inventor charges the retort without opening 
it, supplying it with coal or material in small quantities at atime gradually, and it 
desired continuously, and ata rate that may be regulated as required, so that the 
heat is maintained and concentrated in the retort, and is not uselessly absorbed, but 
expends {ts full working force on small quantities at a time, and the whole of the 
charges has its gas extracted fromit. He generally feeds the retort at or about the 
centre or from end to end, In the apparatus that he preters to employ (though 
others may be used) a hopper is fitted to the retort with which it communicates 
by a passage leading thereto, and a feed or compartment wheel is placed 
between the hopper and retort. This wheel consists of a number of compart- 
ments or cells set around an axis; the seetion of the mouth of each cell is larger 
than the section of the feed opening or bottom of the hopper, so that, as the 
wheel revolves, each cell fills with coal, which it carries down with it and dis- 
charges in the retort.-—Not procee (ed with, 
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936, W. CLARK, Chancery-lane, London, “ Carbonic acid.”—A communicatio 
Dated 2nd April, 1862. 

This improved process for the manufacture of carbonic acid is as follows : 
The inventor takes two parts of filings and one of copper turnings, and roasts 
them to a deep red heat on the sole of a cast iron retort (open at the two 
extremities) under the action of the current of air which is established ; the 
copper rapidly absorbs the oxygen, and is transtormed into oxide of copper. 
When the whole of the copper ts converted into a black powder, it is taken out 
of the retort, and allowed to cool 1 about six per cent. in weight of finely 
pulverised charceal addded to it. The mixing may be effected either with a 
shovel or by slight trituration; or, lastly, by adding the charcoal diluted in 
water in the form of a clear solution, and then allowing the wlole to dry in a 
furnace. The mixture of charcoal and oxide of copper is then placed in’ .he 
retort, and the carbonic acid begins to disengage at aslightly raised temperature 
which continues until the whole of the charcoal of the mixture las been con- 
suined by the oxide of copper, and the gas is then collected ia a gasometer 
About 250 1b, of th» mixture will f. raish 50 1b, of carbonic acid, equal to 10 cub 
yards, When the operation is over, the retort is opened at both ends, and the 
copper which has furnished the oxygen to the charcoal receives a fresh supply 
from the atmospheric air, and thus becomes revivifled with the greatest facility, 
It may then be removed trom the retort, cooled, and mixed with charcoal, and 
then made to undergo a similar treatment to the foregoing for producing the 
same results, The copper should be washed from time to time in plenty of water 
in order to remove the carbonates and salts resulting from the combustion of 
the charcoal.— Net proceeded wat 
970. J. D. Humrnrers, Barnsbury, near London, “ Fur 

enplowed in the manufacture of compressed Puel and other mutters 
Dated Sth April, 1862. 

In carrying out one portion of this invention the furnace employed is con- 
structed on the reverberatory principle, so that the heat beats down into the 
chamber (containing the substance to be heated) in its passage from the fire to 
the chimney, The substance to be heated is supplied into this chamber by a 
feed wheel working air tight in the crown of the furnace. In the chamber of 
the furnace ts fitted an agitator to keep the firel constantly stirred while subjected 
to heat. At the bottom of the chamber is a worm which moves the heated fuel 
out as required by the moulding machine. Inside the crown of the furnace is 
fixed a light metal box containing lead or other substance that melts at about 
the degree of heat that it is required to raise the furnace to; an ordinary governor 
is fixed above the furnace, the spindle of which is connected with a disc or plate 
that revolves fn this melted substance. The rise and fall lever of the governor 
is connected to a large throttle valve damper placed under the fire door; the 
governor ts driven by a friction coupling, so as to allow it to stand still with the 
damper open when the substance th the box is hard, and to cause them to 
revolve and close the damper as soon as the substance melts. Or a blowing 
fan may be regulated by a governor on the same principle, and thus may the 

with. 
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heat of the furuaces be regulated.—Not proceeded 


Ciass 9.—ELECTRICITY.—None. 





Ciass 10.—MISCELLANEOUS. 


Including all Patents not jound under the preceding heads. 
761.3. T. Bock, New North-road, London, “‘ Improvements in instrumen} 
and work cases known aa ‘ ladies’ companions.’ ”’— Dated 18th March, 1862. 

In constructing and fitting up these cases the inventor takes a wedge-shaped 
case,similar to those now used as scissor cases, and fits therein compartments 
for containing behind each other pairs of scissors of different sizes. He then 
inserts a wedge-shaped slide behind the scissor compartment for carrying a knife, 
eyelet plercer, nail trimmer, or other articles according to taste. This slide may 
carry articles both at front and at back, or at front only, and a looking-glass 
may be attached to the back; or the looking-glass may be made to forma 
separate slide by itself. At the back, again, of the before named articles he 
inserts a wedge-shaped folded thread and needle carrier, and on the inside of 
the flap which folds over to close the case he attaches a thimble carrier, pin 
cushion, and needle cases.—Nout proceeded with. 

763. R. HADFIELD, and J. Suipman, Aftercliffe, Sheffield, “* Hardening and ten- 
pering wire and crinoline steel.”—Duted 19th March, 1862. 

This furnace is constructed with fire clay tiles or slabs, or metallic slabs 
having holes or longitudinal channels through which the wire or steel is drawn. 
The bs, made of such sizes and with as many holes or channels as may be 
required, form the covering of the firing places; the heat passes from beneath 
them through apertures in each angle of the furnace along the top surface to 
the central outlet flue, through which its passage is regulated by a damper in 
the usual manner. In close proximity to the outletend of the furnace is placed 
an open cold water trough, partially immersed in a vessel containing a harden- 
ing composition of tallow, resin, and whale or other suitable oil, mixed in the 
proportion of about one pound of tallow and one pound of resin 
to one gallon of oil, The vessel containing the hardening composition is 
immersed wholly in another vessel into which water from each end of the open 
trough is continually flowing, the waste water passing off through outlets in the 
angles. The steel is drawn beneath the cold water trough through the 
hardening fluid, and thence through clips between leather or other material to 
remove partially the oil, &c., adhering toit, Being thus hardened it is tempered 
by being drawn beneath a roller through molten lead heated to the proper 
temperature in an open vessel. The rolls which regulate the motion of the 
steel, and draw it through the furns and troughs, are adapted for drawing as 
many strings or strips of steel or wire as may be required of different widths, 
thickne: s, or gauges ; the lower roll is in one length, but for each string there 
is an independent upper roll, which can be adjusted by springs and screws to the 
size of the steel passing beneath it. Before being wound on the swift or reel 
which receives the steel oncompletion of the process of hardening and tempering, 
a considerable length is exposed to the action of the atmosphere, in order 
that the necessary cooling and consequent contraction of each string may take 







































place. 

764, S. Desnoroven, St. Martin’s-le-Grand, London, *‘Sewing or other 
needles,”— Dated 19th March, 1862. 

The needles manufactured according to this invention are formed by preference 
with an additional eye or eyes near the head of the needle, through which the 
sewing thread is passed after passing through the ordinary eye of the needle, 
by which arrangement the thread will be prevented from drawing out so readily 
as is the case with needles of the ordinary construction.—Not proceeded with, 
765. R. Witson, Patricroft, Manchester, ** Hyrdaulic presses, §c.”’—Dated 

19th March, 1862. 

This invention consists in applying three or more cylinders and rams toe the 
sume hydraulic press, whereby the pressure can be regulated according to the 
resistance to be overcome, 

766. S. Moone, Liverpool, ‘‘ Machinery for compressing and cutting tobacco. 
—Dated 19th March, 1862. 

These improvements are applicable to those machines in which the tobacco 
is continuously supplied, compressed, and cut, and they consist in giving the 
requisite intermittent advancing motion to the cutting or “ play boards” by a 
screw, the cutting boards being formed in detachable parts, each of which is 
carried forward towards the cutting knife by means of a driver furnished with 
one or more parts of nuts gearing into the screw. The cutting boards bear 
upon, and are firmly supported by, a fixed or adjustable iron bed furnished 
with Y grooves by which the drivers are guided. 

767. R. A. BRooman, Fleet-street, London, “ Improvements ir printing and 
painting upon glass and ceramic wares, and upon metallic and mineral 
substances." —A communication.—Dated 19th March, 1862. 

This invention consists in methods of printing or painting upon glass, ceramic 
ware, stone, metal, and other surfaces, directly or indirectly, by means of what 
the inventor terms reserves, as well as in the preparation and use of colouring 
matters and inks suitable for this particular class of printing, and for other 
purposes. First, Impression upon glass or ceramic ware. This part of the 
invention comprises four processes . Impression by transfer of resery 
soluble in liquids or destructible by fire, and figuring in relief upon the glass 
the lines and outlines of the design transferred. A design being given, pre- 
viously engraved upon wood, stone, or metal, it is printed upon paper in fatty 
ink, according to the means now followed for such purpose. This design is 
transferred to glass, and constitutes the reverse ; then by a pencil or brush the 
inventor applies the metallic silicates or oxides, which, after firing, are to show the 
impression. In order that these oxides, silicates, or metallic colours may 
adhere to the glass, and at the same time be insoluble in solvents of resinous 
and fatty bodies, which compose the fatty inks, the oxides, colours, or silicates 
are mixed up with a solution of gum, dextrine, or other similar organic sub- 
stance impressible and capable of adhering to glass, and are desiccated ; the fatty 
reserve is next dissolved, either in sulphuret of carbon or in hydrocarbons, or 
other similar solvents which will not have the effect of dissolving gum, 
dextrine, or other analogous organic substances. The vitriflable oxides and 
metallic colours held upon the glass by bodies insoluble in liquids in which the 
fatty reserves become dissolved, remain fixed upon the glass, and are subjected 
in mufties to the fire ; they vitrify and form the lines and outlines of the design 
to be reproduced, 2. This second process, which is the counterpart of the first, 
differs only that the printing of the reserve is effected in thin inks, the vitri- 
fiable oxides or metallic colours are fixed and applied in the hollows and inter- 
stices of the reserve with fatty or resinous bodies Insoluble in water, whence it 
follows that, the reserve being soluble in water, he attains, by simply reversing 
the substances employed, a similar end to that arrived at by the process first 
described. 3. The third process consists in taking a design previously engraved 
on stone, wood,or metal, in printing it upon a paperin a fatty ink containing 
combined with it oxides, carbonates, alumino-silicates, or alkalino-terrous 
sulphates, earthy or metallic, and little or not at all vitritiable at the tempers 
ture at which glass fuses. The design printed upon paper in the said ink is 
transferred to glass, and forms the reserve; in the hollows and interstices of 
this reserve he applies, cither in a damp or in a dry state, vitrifiable metallic 
oxides or colours, Which are intended to reproduce the design printed. Firing 
then takes place, the articles are allowed to cool, after which the non-vitriflable 
bodies which have acted as the reserve are removed with a brash, by hand, or 
by acids. 4. The fourth process is the counterpart of the third, in that the 
reserve is printed in thin ink instead of In a fatty ink. The invention also 
comprises processes for the preparation of the inks and colours employed. 






































768. R. A. Brooman, Fleet-street, London, “* Improvements inveproducing 
producing copies of quipure lace, embroitery, and other like article: 
commun ication,—Duted 19th Murch, 1862. 

This invention consists in means (which cannot be described here in detail) 
of producing, without the aid of engraver or draughtsman, stereo plates of all 
designs and patterns which possess or are capable of offering 2 relief such as 
guipure, @mbroidery, lace, and the like, The process followed consists in 
principle in making the object to be reproduced serve itself for its own repro- 
duction, 

770. R. A. Brooman, Fleet-street, London, “* Apparatus for drawing in and 
poying out chaiu cables."—A conmunication.—Dat d 19th March, 2. 

In carrying out this invention, catches free to rise and fall in guides, ander 
the action of levers, are placed round the internal circumference of the frame of 
the apparatus, the number of catches being regulated according to the size of 
the apparatus, or the size of the chain to be worked. These levers are mounted 
on the same axis as longer levers which extend outside the apparatus an 
terminate inrings. When heaving in, handspikes are inserted in the rings, and 
as the apparatus is thereby caused to revolve, the catches become raised as they 
| approach the chain and act upon it. 
| 771. J.Cummine, Bui burgh,” Distributing and seating up type.” —Dated 19th 

Mureh, Us. 

This invention relates, First, to a novel or improved method of distributing 
type that has been used for printing, and for arranging the letters or type in 
order in columns suitable for being placed in the composing macliine, which forms 
the Second part of this invention, The distribution or arranging of the type in 
columns is accomplished in the following manner :— Marks or nicks are cast, cut, 
or planed by preference on the back of the types, but these nicks may be made 
on any other convenient part of the type. By making these nicks long or short, 
and arranging them at different parts of the type, a eat number of combina- 
tions may be produced as will be required tor different letters. A sharp edged 
rule is made to pass the whole length of a line of types, and this e is inserted 
into these nicks, Another similar rule is applied in the same manne the same 
part of the type, or in another nick, and by causing these rules to approach or 
| recede from one another, the type will be separated into its different characters 
A nick is lect at each end of the type for the purpose ofdrawing the letters from 
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this composing machine, which forms the Second partofthe invention, the types 
are set up and formed into words or sentences by selecting or taking single 
letters. This selecting is effected by means of keys arranged on a kind of scale- 
board, and by depressing these keys the letters are forced out of the grooves (in 
which the columns of letters are placed) into a line or channel running along 
the machine. The letters during this operation are held in their proper posi- 
tion by means of a bar covered with leather or other suitable material on one 
side for the purpose of forming a friction pad to hold the type in their position 
i till another instrument or part of the machine comes into operation to collect all 


one another by force after they have been partially separated. By means of 





such of the types as may be thrown up out of their grooves by the keys above 

mentioned.—Not proceeded with. 

772. G. M. Topp, Hackney-road, London, “ Seving machines."—Dated 19th 
March, 1862. 

This invention relates to those machines known as shuttle sewing machines, 
and consists, First, in the formation ofa new stitch in the following manner :—The 
needle carrying a thread passes down through the material to be sewn, and formga 
loop through which the shuttle (also carrying a thread) passes horizontally ; the 
shuttle then passes over its own thread, which may be cither in proceeding from 
or in returning to its original position. The two threads when drawn up in 
proper tension by the respective motions of the shuttle and the needle will form 
the tie knot stitch.—Not proceeded with. 

775, A. itn, Cheddar, Somerset, “ Fastening for stays.”—Dated 20th March, 
1862. 





This fastening applies to those stays which are fastened in front, and consists 
of two parts, one a stud formed with an enlarged head, that is, a head of greater 
diameter than the shaft which carries it, is fitted to one of the busks or ends of 
the stay. The other part of the fastening is fixed to tlie other busk or other 
end of the stay, and consists of a button free to revolve upon a pin, and made 
with a metal shell on the under side thereof, formed with a circular slot, and 
with an enlarged aperture at the entrance into the slot. The fastening is effected 
by passing the enlarged aperture on the under shell of the button over the stud, 
and by then turning the button to bring the slot over the head thereof, which, 
being too large to pass through the slot, is retained in it. To unfasten, turn 
the button in the reverse direction until the enlarged aperture comes over the 
stud, when it will escape, and the two parts will become separated. 

777. E. Smi1n, Shefield, “ Improvements in means or apparatus for cutting 
stone, wood, and other material, which inprovements are also applicable to 
modelling in plastic materials.”"—Dated 20th March, 1862. 

The object of these improvements is, mainly, to give facility for obtaining 
copies of works of art, though they are also applicable to other productions. 
For this purpose the tracing point for tracing over the surface or surfaces to be 
copied is supported at one end of a bar or frame, the other end of which carries 
a rotating or other suitable cutter for cutting into the material to be operated 
upon to produce the desired copy. The tracer and the cutter are held horizon- 
tally, or somewhat in that direction, by their bar or frame, which is capable of 
adjustment in a rod or frame, which, whilst suspended upon suitable hinged 
joints from above inclines somewhat from a vertical line, with a tendency to 
exert pressure, which pressure may be aided by a weight or by the hand of the 
operator regulating the amount of force exerted. The material to be operated 
upon by cutting is either placed upon a bed capable of rotating upon a vertical 
axis during the cutting action, so as to cut around it, or on a bed capable of 
moving in various directions. By varying the position of the cutting or scraping 
instrument in relation to the tracing instrument, and the axis or axes of motion 
of the carrier, an enlargement or reduction of the article copied may be obtained. 
778. E. Frevp, Buckingham-street, Adelphi, London, “ Regulating the flow of 

gaseous and other fuids.”—Dat d 20th March, 1862. 

This invention consists in causing the fluid whose velocity is to be regulated 
to pass into a chamber, from which its exit must take place through or around 
a movable piston, diaphragm, plate, or leaf connected or formed with or at- 
tached to another piston, diaphragm, plate, or leaf, in such manner as that any 
variation in the velocity of the passing fluid, by acting upon one or other 
of the pistons, diaphragms, plates, or leaves, shall cause the other to propor- 
tionately open or close the opening by which the fluid passes through the 
regulator. 

W. Bappetey, Angel-tervace, Islington,“ Preparing tobacco for smoking, 

—A communication.— Dated th March, 1862. 

Instead of cutting the tobacco into shreds as heretofore done, the tobacco 
leaf is, according to this invention, formed into rolls of various sizes. The 
tobacco leaves being moistened are formed into rolls by hand, which rolls are 
passed between graduated grooved rollers, which compress them, giving the 
required form and sol.dity. The roll thus formed is passed through a tube in 
which it receives a glutinous coating, after which itis bound round witha 
thread or band, and then dried. When sufficiently dry, the solid roll of tobacco 
thus formed is cut up into lengths for smoking in pipes.—Not proceeded 
with. 

782. D. E. Srepe, Mason-strret, Lambeth, Surrey,“ Refrigerating or producing 
cold.”— Dated 21st March, 1862. 

The patentee claims actuating the valves of air pumps by cams or other 

equivalent means, such cams being brought into action so as to open the valves 
at varying periods, corresponding with the requirements of the pressure in the 
pump for the time being of the air or other elastic fluid operated upon. Secondly, 
the arrangement of condenser wherein the current of condensing water Is caused 
to flow in a direction contrary to that of the vapour required to be condensed, 
and is kept throughout its course in intimate contact with the pipes, tubes, 
or chambers containing the vapour, substantially as described. Thirdly, the 
construction of refrigerators with vertical tubes, as described. Fourthly, the 
general arrangement and combination of parts constituting a regulator, as de- 
scribed. ‘thiy, the arrangement described for moving the ice moulds suc- 
cessively upward towards the refrigerating power. 

785. J. NEwat, Bury, “‘ Supplying gas to railway carriages, stations, steam, 
boats, and other vessels, omnibuses, de.” —Dated 21st March, 1862. 

In carrying out this invention the patentee uses a vessel or cylinder of any 
convenient shape and dimensions to compress gas by means of water or other 
suitable liquids previous to its being conveyed to its destination for use. To 
the said vessel or cylinder he attaches a water gauge,a gas feed pipe for sup- 
plying the same, another pipe for supplying the compartments or places, a water 
gauge, a water exit pipe, and a supply pipe for conveying the water into the 
said vessel to compress the gas. He first fills the cylinder with water from 
high pressure water pipes to drive out the atmosphere, or any impure air. He 
then opens the water exit valve or tap to let the water out, and then admits gas 
into the vessel or cylinder to supply the partial vacuum created by the exit of 
the water. When the water is nearly all run out, and the vessel or cylinder is 
full of gas, he closes both the water exit valve or tap, and also the gas valva 
or tap. To compress the gas he then admits water at any nec ry pressure, 
which may be supplied from different sources, as an elevated tank or reservoir, 
street water mains, force pumps, or other suitable means. When he has com- 
pressed the gas into the vessel or cylinder, he passes it into a suitable holder 
fixed in any convenient part of a carriage compartment, cabin, or place 
required, and he then applies suitable valves or apparatus to reduce the gas 
from high pressure to any ordinary burning pressure that may be required 
either for heating or lighting purposes. For warming or heating railway 
carriages or other places he places a small cylinder or other shaped vessel in 
any convenient part of the carriage compartment, cabin, or other required 
place, and fixes a jet or burner inside thereof to be lit when necessary ; the 
heat from the said small vessel with the burning gas inside will warm the 
room or compartment where so placed. 

792. W. CLARK, Chancery-lane, London, “ Improvements in sewing machines, 
achich injn ovements areulso partly applicable to other machinery for giving a 
rotating motion alwars in the same direction.”"—A communication.—Dated 
2ist March, 1862. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

795. T. FONTENAY, Grenoble, France, “Smoke consuming furnaces.”—Dated 

2nd March, 1862. : 

This invention relates to the construction of furnaces for locomotive or other 
steam engine boilers, evaporating pans, or other similar vessels, and they have 
for their object to obtain the complete combustion of the fuel, so as to do away 
with the visible products of smoke, and form what is called a smoke-consuming 
furnace. In the improved furnace the smoke evolved by the fresh fuel with 
which the furnace is fed, while receiving a proper supply of air, is caused to meet 
or mix (by preference as much as possible at a right angle) with the bright 
flame arising from that part of the fuel already in a highly incandescent state, 
and not emitting any visible smoke, by which means the undecomposed par- 
ticles of carbon contained in the smoke arising from the fresh fuel will, while 
being mixed with the necessary quantity of atmospheric air, be brought to the 
degree of heat required for combining with the oxygen of this air, and thus be 
transformed into the gaseous state as carbonic acid or oxide of carbon. 

800. F. W. Coins, Deptford, Kent, and P. Wapen, Hackney, London, “ Con- 
suming smoke.”—Dated 22nd March, 1862. 

This invention consists in passing steam through suitable pipes into the 
interior of the furnace, so that the steam may be superheated and decomposed 
into its original inflammable gases, which are discharged near the bridge of the 
furnace, and by uniting with the smoke cause its perfect combustion.—Not pro- 
ceeded with. 

801. J. H. Teer, Cannon-street, London, “ Manusacture of fle rible valres.” 
Dated 22nd March, 1862. 

For the purposes of this invention it is preferred that the valves should be made 
of vulcanised india-rubber, but other materials may be used therewith, or in 
place thereof, as has heretofore been the case when manufacturing flexible valves. 
In constructing a circular or other form of valve, where the same is held by a 
spindle passing through it, a ring of metal or other strong material is introduced 
into the interior or substance of the valve around and concentric with 
the hole through which the spindle passes. The object of such rings is to 
give additional strength to the central parts of the valve, and that the play or 
movement of the valves may be for the most part external of such strengthen - 
ing rings. In some cases near the outer circumference of the valve, and at a 
distance from the ring above mentioned, another ring of metal, or of other suit- 
ably strong mate rial, is introduced into the substance of the valve, W hich ring 
may, when desired, be itself flexible by being formed of links or parts connected 
together of metal or other hard material. 

84. T. F. Hatt, Bristol, Valves.” —Dated 22nd March, 1862. _ 

This invention consists in a flat plug corrugated or formed with annular 
grooves, and of a flat surface or seat surrounding the aperture to be opened or 
closed. The plug is forced down upon the seat to close the aperture, and is 
raised therefrom to open it by screw or lever. Instead of the face of the p 
being grooved, the inventor sometimes forms it with an even surface, and grooves 
or corrugates the seat.— Not proceeded with. 

805. W. Hotipar, Bradford, Yorkshire, ‘* Manufacture of press plates. "—Dated 
22nd March, 1862. a 

This invention relates to a method of manufacturing hollow press plates .0' 
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t iron by welding. Upon a plate of wrought iron of about the size of the 
intended plate, the patentee places a quadrangular frame of about the same 
size of wrought metal, and within this frame he applies transverse bars of 
thickness similar to that of the quadrangular frame. Each of these bars is at 
one end fitted into a recess formed in the side of the quadrangular frame, while 
their opposite ends extend to within a short distance of the opposite side of the 
frame. The points of connection of these bars with the side of the frame alter- 
nate so as to leave a continuous but circuitous course from one angle to the 
opposite. Upon this frame and the intersecting bars he then applies another 
plate, and subjects the whole to a welding heat, and then to mechanical pressure 
sufficient to produce a welding of the surfaces in contact, yet so as to leave the 
channel referred to clear. He then finishes the surfaces of such plates as may 
be required, and applies suitable nozzles to the opposite extremities of the 
channel therein for the conduct thereto and from of heating or cooling media. 
806. G. Hartsnorne, D. G. Warp, Dudley, and W. Wooptey, Tipton, 

“ Punching or perforating metal plates or sheets.” —Dated 22nd March, 
1862. 

This invention refers to the manufacture of perforated iron or metal plates 
or sheets used for granaries, and other like purposes, and also in thinner 
material and other metal for various uses, such as perforated blinds or lattice, and 
in working the invention the patentees proceed as follows :— They make two metal 








plates, termed he and she plates; the he plate is furnished with a number of 






pegs or projections extending up from its surface. The she plate is made with 
a corresponding number of holes or sinkin The plate or sheet of metal to be 
pierced is then placed between these plates, and all are enclosed between two 
plain plates, one on the top and one underneath. The whole of these plates are 
then passed between rolls, and by the pressure of the rolls the pegs or project- 
ing parts pierce the plates, and thus plates with a vast number of perforations 
are rapidly and economically produced. 

807. M. HEeNRy, Fleet-street, London, “* Ki!ns, ovens, and Jurnaces.”—A com- 

munication —Dated 22nd March, 1862. 

This invention relates to kilns, ovens, and furnaces suitable for calcining 
lime, plaster, and bones, revivifying animal charcoal, burning bricks, baking or 
firing pottery, porcelain, and retorts, and performing other operations in which 
materials or articles are subjected to fire or heat. In one arrangement the 
kiln or oven, or rather the chamber or portion thereof containing the mater 
to be subjected to fire or heat, is constructed with a sole or floor through which 
numerous openings (herein called inlet holes) are formed ; furnaces or fire-places 
are placed directly under this sole (or nearly so), and from them the flames 
and hot gases or products of combustion rise through the openings in the sole 
into the kiln, oven, or chamber, and act on the materials or articles therein. 
Other openings, herein called outlet holes, may sometimes be formed through 
the sole for the escape of the gaseous products from the kiln, oven, or apparatus 
to the chimney or elsewhere, and in this case the rows of inlet holes should cross 
the row or rows of outlet holes, which may be arranged across, or near, the 
middle of the sole, the object being that the products of combustion, when 
acting on the matters, may be in the form of films or sheets of heat or flame, 
rather than in that of tongues or bows of fire. It is preferred that the whole 
surface of the sole should be provided with openings or holes, and that the 
inlet holes sliould be of small sectional area, as heat is more equally diffused wheu 
entering through narrow openings than through broad flues, Blocks of brick 
orother ordinary contrivances may be used for reducing the sectional area of the 
passage through the holes to any required extent, by which means the inlet 
holes farthest from the fire may be opened widest, and the of pa ze 
through the outlet holes may be regulated according to their vicinity to the 
main exit flue. Doors or panels mounted on wheels or rollers which travel on 
rails may be used for opening and closing the kiln or oven to admit and remove 
the charges. 

808. J. H. Brrertey, Halifax, “Clasp or fastener for reversible belts, bands, 
or straps.” —Dated 24th March, 1862. 

In carrying out this invention the patentee employs one plate of metal, or 
any other material, of any design or configuration suitable for a belt clasp, to 
the centre of which he attaches a bar of suitable width. He further attaches 
two hooks, or a double hook, or any other kind of fastening, in such a position 
as enables him by means of a catch formed out of metal, and attached to one 
end of the belt, band, or strap and the clasp before described to the other end, 
to connect the ends of the belt, band, or strap either on the right or on the left 
of the clasp, so that, by connecting the belt, band, or strap on the right of the 
clasp, one side of the belt, band, or strap is seen, and by connecting it on the 
left, the reverse side of the belt, band, or strap is seen, and thus produces a 
reversible belt, band, or strap with what is termed a single clasp. 

810. T. Wire, Birmingham, “ Ornamenting nut crackers and lobster 
crackers.” —Dated 24th March, 1862. 

This invention consists, First, in constructing the joints of nut crackers and 
lobster crackers in manner hereinafter described. Instead of connecting the 
two parts of the joint with the middle pieces by means of pins or axes rivetted 
at their ends, the patentee employs pins or axes of iron or German silver, or 
other metal or alloy, which are passed through the parts to be joined, and are 
left unrivetted. The said pins or axes are kept in their places by small orna- 
mental caps fixed over them, the said caps being secured by soldering or other- 
wise in depressions made in the sides of the cracker to receive them. The pins 
or axes may be rivetted according to the ordinary way of manufacture, in 
which case the ornamental caps serve to conceal the rivetting and also orna- 
ment the joint. He makes the handles of a cylindrical or prismatic figure, and 
fixes thereon tubes of metal, ivory, bone, pearl, wood, glass, or papier maché 
or other material. He fixes the said tubes in their places, by preference, by 
means of ornamental screws or screwed terminations, but other means of fixing 
them may be employed. 

811. S. E. Turner, Birkenhead, “ Apparatus for burning a mirture of 
inflammable gas and air.” —Dated 24th March, 1862, 

This invention consists in introducing one or more metal tubes into the 
cylinder in which the jet is placed wherein the mixture of the gas and air takes 
place, which tube or tubes is or are open at bottom, and pass up through a 
gauze or perforated diaphragm and into the chamber in which the combustion 
takes place, where it is or they are finely perforated, and it is or are, by pre- 
ference, closed at the top; or a tube or tubes of wire gauze may be employed 
instead of the perforated portion of such tube or tubes.—Not proceeded with. 
$12. C. M. Routtrer, Paris, ‘ Flat ca’ les or chains.”— Dated 24th March, 1862. 

In carrying out this invention the inventor takes links of hard wood, and 
strings them upon metal spindles. The links are formed with grooves on the 
face, in which wire is wound to strengthen the wood, and with metal plates on 
the sides, which plates may be alternately zinc and copper, and which, when 
the cable is complete, should be in contact with each other, The metal 
spindles may be covered with caoutchouc or gutta-percha to impart suppleness 
and elasticity to the joints ; and to prevent the effects of wet and damp, the 
links also should be coated with caoutchouc or gutta-perc Two spindles 
pass through every link, one near one end and the other near the opposite end 
of the link.— Not proceeded with. 








Is 







































813. B. Frxet, East-street, Wolworth, “ Manufacturing and bottling soda 
water.” — Dated 24th March, 1862. : 

This invention relates, First, to combining in one machine the apparatus for 
making the soda water, and a steam engine for driving the same, the same 
shaft and fly wheel answering the purpose of both, as also, to a great extent, 
the same framing. This is readily effected by disposing a steam cylinder on 
the bed plate of the machine, or other supporting part, and mounting a crank 
on the end of the machine shaft to which the piston rod may be directly 
connected ; or it may be otherwise arranged. A suitable feed is also applied 
to supply the boiler. The Second part of the invention relates to the bottling 
apparatus. This the patentee disposes at that part of the machine from which 
the soda water is drawn in ordinary and as botued by hand, by which and 
other arrangements the soda water is even better than that bottled by hand, 
and infinitely superior to that bottled by rack bottling machines, the soda water 
in that case being conducted from the soda water machine to the bottling 
machine by a pipe, during which passage the gas separates from the water. 
The channel in which he places the cork, guiding and forcing it into the bottle, 
he forms cylindrical, and fits therein a plunger by which the cork is driven 
into the bottle ; this plunger has a cup leather or other packing near the nose 
which fits the cylindrical passage receiving the cork, and prevents the escape 
of gas upwards, while the bottle neck being pressed upwards against a soft 
substance at the lower part, as usual, prevents any escape thereat. The soda 
water enters the cylindrical channel below the position of the cork, and when 
the bottle is filled the cork is forced down by the plunger into the bottle, thus 
easily and effectually bottling the soda water. The bottle is raised and held 
up by a treadle as usual. The plunger is brought down by a screw of rapid 
pitch (an eighth thread screw), so that about half a turn is sufficient, which 
forms a feature of this invention. 

















815. E. MorEwoon, Stratford,and A. Wuytock, Little St. Andrew-street, St 

Martin's -lane, London,“ Coating metals.” - Dated 24th Ma ch, 1>62 

One object of this invention is to use rosin, or a mixture of rosin and tallow 

as a flux on the surface of melted lead or tin, or alloys of those metals, whe n 
coating iron or other metal, by using two or more coating baths, worked in 
connection by the aid of machinery, which causes the sheets to pass from one 
bath to the other while in the process of coating. The patentees also use rosin 
or a mixture of rosin and tallow, on the surface of alloys of lead and antimony 
or bismuth, with or without tin, and of tin o , 











c " alloys of tin, when usin roller 
or rollers, or a guide or guides, or bar to assist in the process of coating sheets 
of tron, or of coated iron or copper, with those metals or alloys. And in this 


coating they cause the end of the sheet which goes into the inetal first to come 
out first from the melted metal. They also, sometimes, give to vuleanised or 
zinced iron an after coating of tin, or of lead, or of such alloys of tin consisting 
principally of jead and tin as melt at a lower te mperature than the first coat- 
ing metal. And they then use a bath containing the second coating metal 
divided by a bar or otherwise, so as to cause the sheet p ‘of 
metal to enter on one side and pass under such division, and so as to make their 
exit on the other side. They also coat such zinced sheets, wire, or pieces of 
metal with tin or alloys of tin by causing them to pass into or beneath or out 
ot the melted coating metals by means of or with the aid of a roller or rollers 
or a guide or guides. They also use the waste or spent flux or rosin, either by 
themselves or mixed with sal-ammoniac, on the surface of lead, or of the lead 
and tin, with which they give a second coating of metal melting at a lower 
temperature than the first coating to sheets or wire or pieces of metal which 





8 or wire or pieces of 





have been coated with molten zinc or alloys of zinc. They also use a rollet or 
rollers in combination with guides or suitable machinery to conduct the sheets 
in their travel from the rollers in the first or zine coating bath to the rollers in 
the second bath, which contains lead or metal melting at a lower temperature 
than the first coating bath. Sometimes they employ a roller working in 
connection with a band or endless chain of wrought iron, or other suitable 
material, as an instrument for coating, or to aid in the process of coating, in 
the place of a pair of rollers. 

822. A. Fryex, Manchester, “ Improvements in the manufacture of sugar, and 
in separating liquids from sugar and other substances.”—Dated 25th 
March, 1862. 

This invention consists, First, in a method of crystallising the sugar held in 
syrups. The patentee stores the syrups when boiled in what he terms a 
crystallising vessel of large capacity and great depth. This vessel is kept 
nearly full, and the saccharine matter drawn off from the lower end, and fs, for 
convenience of after treatment, led thence by a pipe into a small discharging 
tank, tixed nearly as high as the top of the erystallising vessel. By this method 
the boiled syrup cools slowly, and the lower portions being removed a sfresh 
boiled syrup is added at the top, each portion of material in its downv ard 
course is subjected to gradually increasing and eventually to considerable 
pressure, which, together with slow cooling and length of time, produces a 
more than ordinary copious crystallisation. If needful, the vessel is surrounded 
with a casing to maintain the temperature. The separation of the sugar from the 
syrup (supposing saccharine matter that has passed through the crystallising 
vessel to the discharging tank to be under operation) is effected by folding 
portions of the saccharine matter in cloths or other porous material, forming 
parcels, and these parcels, are placed upon one another until they form a pile or 
column from about twenty to titty feet high, or upwards. Each parcel is thus 
subjected to a gradually increasing pressure, commencing at first with no 
superincumbent pressure, and eventually receiving the pressure due to the 
whole column, The syrup is thereby forced through the pores of the cloth 
while the sugar is retained. The pile is kept constantly full, and fresh parcels 
are added at the top, and the pressed ones are removed from the bottom, 
Each parcel is separated from those above and below it by an open or reticu- 
lated plate to allow the syrup to escape freely. The whole column is retained 
in a vertical position by a strong framework. Beneath the pile a hydraulic 
lifting apparatus is fixed, by means of which, in combination with bars and 
beams for supporting the weight of the pile, the whole weight is lowered and 
the lower parcels released. The pile is surrounded by a warm atmosphere 
surcharged with moisture by mixing steam or vapour with the air. 

823. A.M. Sinner, Wood-street, London, ** Fastening for purses, pocket-books, 
begs, &e.”"—A communication. — Dated 25th Murch, 1862. 

This invention is carried out as follows :—To a plate or piece, hereinafter called 
a fixed or guide plate, attached to a convenient part of the article to be fastened 
is connected another plate or piece, hereinafter called a catch plate, ¢ apable of 
moving or working to and fro, moving in one direction to open the fastening, 
and in the opposite direction to close it. Two spiral springs are fitted at one 
of their ends to the fixed or guide plate, and at their opposite ends to the catch 
plate, being most conveniently connected to those plates by bent parts of the 
latter introduced into the ends of the springs. The catch plate has a bevelled, 
bent, or otherwise formed part intended to act as a catch or staple to retain or 
engage a hook or equivalent contrivance, which is attached to another part of 
the article, and constitutes the second member or portion of the fastening, the 
combined catch plate, fixed or guide plate, and springs composing the first 
member or portion thereof. The catch plate and fixed plate have openings in 
them for the hook or equivalent to pass. Those ends of the springs that are on 
the fixed plate are those nearest to the point or side towards which the catch 
plate is drawn when moved in order to open the fastening, and the ends on the 
catch plate are those farthest from such point or side, consequently the act of 
drawing the catch plate to open the fastening compresses the springs ; and the 
act of releasing the catch plate, or causing or allowing it to return to position to 
close the fastening, causes the springs to return orextend to their previous form. 
When the cateh plate and hook or equivalent agent are engaged the fastening is 
closed. To open it the catch plate is drawn or pulled, compressing the springs, 
and the hook or equivalent is released.—Not proceeded with, 

825. E. Morewoop, Stratford, and A. Wuvyrock, Little St. Andrew-street, 
St. Martin’s-lane, London, “ Shaping of iron or other material.”— Dated 
25th March, 1862. 

The patentees claim, First, the production of flutes or corrugations on sheets 
of iron or other material by passing them width ways between, under, or 
against two or more pairs of fluted rollers, as described. Secondly, the use of a 
roller and bed for the same purpose, as described. Thirdly, the causing sheets 
of iron or other metal connected together into a long or continuous shect to 
pass width ways under or against a fluted, undulated, or corrugated roller, when 
working in connection with a bed, or to pass width ways between or against 
one or more pair of fluted, undulated, or corragated rollers, in order to be suit- 
ably impressed or corrugated, as described, without tearing it. 









































829. J. T. Lorr, Berwick-street, Pimlico, London, “ Machinery for covering 
strips of metal and wire.”—Dated 25th March, 1862. 

In covering crinoline steel, according to this invention, the patentee prepares 
narrow ribbons or strips of woven or felted fiibric, and encloses the steel or 
other metal strips in the fabric by lapping the fabric around the metal, rsing 
for that purpose a special arrangement of machinery. 

835. H, Nunn, Chelsea, London, * Mangles.”"—D ited 26th March, 1862. 

The First part of this invention has for its object improvements in the mechanism 
employed for giving motion to the ordinary box mangle, or those consisting of a 
heavy weight moving to and fro upon rollers, supported in a suitable frame, and 
the invention consists in improved arrangements of the me 1ism employed for 
converting and transferring the continuous rotatory motion of the main driving 
axisinto an alternating rectilinear to and fro movement of the travelling 
sht, this arrangement of mechanism being more simple and less Hable to 
injury or derangement than that usually employed and known as Baker's 

le motion, Another part of the invention consists in arranging apparatus 
ng the end of the box or travelling weight when it arrives at either end 
of its journey. Another part of the improvements in mangles consists in forming 
the box or moving weight in compartments, so that such compartments may 
receive closed vessel containing water or other fluids or matters capable of 
being readiJy discharged therefrom when required. 
831.3. H. Jounson, Lincola’s-inn-fields, London, ‘ Cleaning tubes and jlues of 

steam boilers, &e.”"—A communication.—Dated 26th March, 1862. 

This invention consists in the application and use in the manufacture of 
brushes intended for the cleaning of the tubes and flues of steam boilers and 
similar conduits or passages, of the rush known in South America as Piazava or 

sastin, either as an entire substitute for bristles or tufts of wire, or in combination 

with those substances. The tufts of rushes are fixed in any convenient manner 
into a stack of wood, or into branches or stems of wire, and are then trimmed 
to a cylindrical or other desirable form. 

































838. J. Taytorn and C,H. Mincutne, Manchester, “A suspender or improved 
gallery jor supporting the shades of gas or other lights.” —Dated 20th March, 
1N62. 

Instead of the three armed gallery as hitherto used, the inventors make a 
fixing bending a little upwards, which fixing is screwed or otherwise fixed on a 
gas fitting, so that the flame of gas issuing from the said fixing will ascend 
as nearly as possible vertically, and thus avoid the danger of breaking the 
shade, To this said fixing they attach, in any convenient manner, an clastic 
spring or clip to support the globe or shade, which will hold or support it with- 
out the aid of the ordinary thumb screws and hooks as heretofore adopted. It is 
evident that this method of supporting the globe or shade will dispense with 
the shadow caused by the ordinary gallery, and be mach more economical.—Not 
proceeded with, 

S44. W. Greenway, Birmingham, “ Bolts.”—Dated 27th March, 1862. 

This invention cannot be described without reference to the drawings. 

845. J. D. Scnne 








n, Paris, ‘ Printing letters, numbers, musical or other 
characters or signs on maps. plans, sheets of music paper, or o.her similar 
impressions,” —Dated 27th March, 802. 

By means of transfer or other suitable ink, and typographic, lithographic, or 
other printing, the inventor produces on suitable lines on very thin sheets of 
metal or other suitable leaves, or thin sheets, series of alphabets, or other 
characters or signs, made use of in printing, after which these printed leaves 
may be etched and gummed in the manner asusualin lithographic printing, and 
be Kept in store till required for use, Any one or more of the inked letters or 
characters may be cut off from the leaves and serve as movable leaf metal type 
for composing with words or other suitable compositions, for which purpose the 
said leaf metal types are glued or otherwise made to adhere firmly with their 
back to a lithographic stone or sheet of metal or other suitable surface, so as to 
allow of impressions being taken from the said thin type at once on paper, or 
taking a transfer thereof on lithographic stone, sheet metal, or other suitable 
printing surface. Or by pressing, casting, galvanoplastic, or other suitable 
means, a sort of mould may be obtained either from the plate with which the 
letters or othercharacters were printed on to the thin metal leaf, or from the 
movable leaf metal types, from which mould an impression may be made on 
leaf metal to be used in the manner above explained.—Not proceeded with. 











848, R. Epwarps, Regent-street, Mile-nd, “ Apparatus sor pulverising, 
stamping, and washing mineral, animal, und vegetcble substances.”— 
Dated 2th Mareh, 162. 
This invention relates, primarily, to the application of a circular inclined sur- 
ace for raising the hammers, stampers, or beetles ; and Secondly, to the 
arrangement of the parts of machines used for these purposes as her 
deseribed. For grinding quartz, emery, and other ores, the patentee employ 
an annular trough to receive the material to be operated on, and the stampers, 
which are arranged in a circle, and are mounted on levers radiating towards 
the centre; these are crank downwards, and dip ina basin within which the 
levers and hammers are mounted on centre point bearings, which basin is filled 
with oil to lubricate the parts. A vertical shaft is disposed in the centre carrying 
the cirenlar tncline, placed immediately above the short ends of the levers, which 
are furnished with contact points or friction rollers. This shaft is rotated by 
wheel gearing, and as it carries round the incline, it acts on the whole of the 
levers, so as to raise them gradually and continuously, and allowing them todrop 
on at a time on the matters to be operated on; or there may be two, three, or 
more inclines in the circle, and two three, or more stampers allowed to drop at 
same time, 














Socrety or Enotneers.—The members of this society paid a visit 
to the works of the Northern Outfall Sewer on Thursday, Oct. 23rd. 

Sream Fire Enoines In Sweven.—An ingenious and now widely 
known Swede, Captain John Ericsson, made the first portable steam 
engine for the extinction of fire. This engine was brought out many 
years ago by Messrs. Braithwaite and Ericsson, and is still remem- 
bered by afew Londoners. Messrs. Shand and Mason, who have now 
established a considerable business in the making of steam fire 
engines, have just placed one in the Exhibition, although this engine 
is already sold to go to Gottenburg, in Sweden. The boiler, as im- 
proved, is exceedingly simple, and 50 lb. of steam are raised in 
tweive minutes. An engine of the same class, weighing but 33 ewt., 
is now in the service of the London Fire Brigade, and has already 
been worked at twenty fires, sometimes we believe with Messrs. 
Shand and Mason's heavy steam fire engines, of which a number 
have been in use for the last year or two. 

Sreamsare Triat.—On Thursday last the new paddle steamer 
Apollo, built and engined by Messrs. Laird and Co., of Greenock, 
for the Bristol and Cork trade, proceeded down the Clyde on an 
official trial trip, the directors, engineer, and other officials of the 
company being on board. The average speed per hour attained, as 
tested by running the lights, was 14 knots ; and, as this speed was 
got in unusually rough weather, all on board were highly gratified 
with the result. The following are some of the principal dimensions 
of the new vessel :—Length, 220ft.; beam, 26ft.; depth, moulder, 




























14}ft.; draught of water, 10ft.; 735 tons O.M. She is made to load, 
if necessary, on the ground, without injury, and to shift without 


ballast. The hurricane deck amidships is 60ft. in length, under 
which good cover is obtained for carrying horses, The full poop, of 
65ft. in length, is 74ft from deck to deck in height, and the 
saloon is handsomely fitted for the accommodation of sixty passen- 
gers. The ‘tween decks are y roomy and airy, and are fitted for 
carrying cattle, walking stages being eaviied at each hatch to 
enable stock to pass up and down conveniently. The engines are 
on the oscillating principle, cylinders 6Vin. diameter, stroke 66in. 
in length. ‘The three tubular Calter carrying a pressure of 20 Ib. 
per square inch, are made with dry bottoms. The Apollo left 
Greenock for Bristol afew days siace, and on ber voyage encountered 
very stormy weather, which well tested her sea-going qualities, 

Mr. Guapstoxne on THe NarionaAn Minera Weaurit. — The 
Chancellor of the Exchequer seems to have a universal genius. Ob 
the turning of the first sod of th: Wrexham, Mold, and Connah's 
Quay Railway last week, the right hon. gentleman entered on 
mineral topics with a skill and minuteness which must challenge 
admiration. He said:—There are great districts of the country 
which may be considered, not as exhausted, but as having lived past 
and through a great portion of their resources, and as becoming now 
not rapidly nor alarmingly, but in some degree dependent on foréigh 
supplies; for example, the great mineral region of Staffordshire. 
Other districts, on the contrary, are onlyasit were beginning to develope 
their powers. Itis not many years since the great western coalfield of 
Scotland and the great southern coalfield of Wales assumed their pre- 
sentgiganticdimensions. One of the most astonishing ofall the mineral 
discoveries of our time is not on our side of the country, but on the 
other. I recently had an opportunity of observing the ironstone mines 
of the Cleveland district of Yorkshire, and | can hardly venture 
to describe the impressions that they have made on my mind with 
reference to the addition they promise to make to the trade and em- 
ployment of the country. Whatever rivalry there may be between 
different districts in this country, whether a thing lie east or west, 
the separate interests of each is far less significant than the common 
interest. Discoveries of vast masses of ironstone, occasionally even 
12ft., or 14ft. thick, sometimes not mixed with soil and dirt, but in a 
solid mass, as your main coal lies in this district, and cropping 
out on the sides of the hill so that you haye nothing to do but 
cut into them, with but little cost for drainage, with read 
access to limestone, in close neighbourhood to the sea, with 
admirable railway communication all over the country, form an im- 
mense addition to the wealth of the country. Speaking generally, 
that iron district is v forward with regard to its mineral history. 
I happened to look yesterday to the total production of coal in Great 
Britain, It is now estimated at about eighty-four millions of tons, of 
which Denbighshire and Flintshire only contribute one million and 
three-quarters. 1 do not think that is your share. have a very 
confident opinion that ten years hence your proportion of the 
total product of coal in Great Britain will be very considerably 
larger. his is a district singularly rich. ~ I won’t—for it is one of 
the most difficult questions for mining engineers—make comparisons 
between the mining of one district and another. More or less the 
district of Flintshire may be said to labour under the disadvantage of 
broken mineral, which may be set off against other advantages. But 
it has these two great advantages, In the first place, the coal, speak- 
ing generally, lies at depths comparatively moderate, at depths which 
in the north-east of England they would consider almost nothing ; 
and, in the second place, there is an immense quantity of it. i 
made some inquiry the other day, not minute or detailed ; but I could 
not understand that there was to be found anywhere in the coalfields 
of Northumberland or Durham as great an aggregate depth of coal 
as there is in Flintshire. 1 do not speak now of a single seam. I 
put together the whole number of feet belonging to the various work- 
able seams, beginning with what they call in Flintshire the rough 
coal and Hollin coal, which you have here under different names, 
but which substantially are familiar to you all, and going down to the 
cannel recently discovered, and which promises to make a greater 
vddition to the mineral wealth and power of this district than any 
discovery heretofore made. 1 believe you may reckon that there 
are 50ft. of coal under a particular spot of ground. That is a 
very remarkable richness of the mineral, and such as I don’t believe 
is to be found in many other districts of the country. Here, again, 
We are opening a prospect to this country of the greatest importance. 
The case Lam going to describe is taken from the neighbourhood 
with which | am more familiar, the lower part of the valley of the 
Dee; but | am told it applies to this district also. There are many 
vld mineral workings from which coal had been taken; but those 
who went before us, when they got down to the main coal, were 80 
well satistied with the richness and profitableness of that seam that 
they never thought of going any further. We may say that with 
us, to the bottom of the main coal is a thickness of 20ft. of workable 
seams, Which our predecessors have left to us as exhausted ground 
with the mineral all gotten, But recent borings have shown us that 
in that section of the country, below the main coal, we enter on a 
new series of perfectly gettable seams of a good and merchantable 
quality, and ending with one or more seams of cannel coal, by far 
the most profitable of all. In the particular case that | have in my 
mind, whereas there was an aggregate thickness of 20ft. of coal to 
the buttom of the main, which they thought was all, the new boria 
have discovered a further aggregate thickness of 30it., all gettablé 
and ending with the cannel, which is better and more profitabls 
than any of it. Therefore, what I trust is, that this district really has 
to aconsiderable extent the qualities and character of a virgin district, 
most richly supplied with these immense treasures; and although it 
may be the case that we do not enjoy the same distinction as South 
Wales, Staffordshire, and the West of Scotland enjoy with regard to 
the interstratification of coal and ironstoue—not at any rate to any 
considerable extent—yet we must recollect, on the other hand, that 
our coal in this district is much better fitted for other purposes, and 
will find a ready market for those purposes. ‘The perfection of 
mineral arrangement appears to be the combination of a very rich 
aud strong coal, like the coking coal of Durham, with large quantities 
of ironstone and mineral, which it may be employed to smelt on the 
spot. We have not got that, but we have a splendid steam coal, with 
an immense demand for it—a demand greater than we can at present 
supply. ‘This extraordinary treasure of the cannel coal, which 1s, as 
you know, far better for the manufacture of gas than any other coal 
whatever—(and with regard to which I am highly pleased to see in 
some reviews of the mineral specimens at the Exhibition in London, 
that the cannel coal from Leeswood, near Mold, is considered the 
very finest ever brought before the public) —this treasure is really 
the material on which the Wrexham, Mold, and Connah's Quay Rail- 
way has to work, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


BinwincuaAm YESTERDAY, AND WOLVBRHAMPTON ON WEDNESDAY: 
Quietude—P1G Inon : Large Make: High Prices—Inonstoxe: Rise 
of Rates—Coau Trave: Good Demand for Domestic Use—Binmune- 
HAM AND WoLvEeRHAMPTON Harpware Trapes: Branches Specified : 
Jmprovements in Metal Bedsteads—Boarn or Trave Returns ror 
Serrempen: Metals Specified. 


On Change in Birmingham yesterday (Thursday) and in Wolver- 
hampton on Wednesday, there was very little business done, and 
the reports were to the effect that only few and small orders were 
being received. The work now in hand is the result of orders 
which were delivered here three weeks and a month ago. So 
valuable, however, were those orders that most of the works in 
South Staffordshire have been busily occupied during the week in 
their leading departments, and certain firms who have a high trade 
standing for the quality of their boiler plates, are still much pressed 
to deliver the iron which they have promised to roll. The general 
merchant sample ares not yet in anything like brisk request. 

The pig iron makers who are open to accept orders are not so con- 
fident in their tone as they were, but the larger number are now 
open to accept orders. One South Staffordshire firm, who have 
recently blown in two additional furnaces, are full of orders for the 
“make” of the six furnaces, for, they assure us, six months to come. 
Their present prices—and transactions have been recently booked at 
those rates—are ten shillings a ton in advance of the rates realised a 
year ago; and most of the orders now in hand at the same place are 
atan advance of seven and sixpence upon the prices of last year. 

Ironstone, the produce of this district, is experiencing a ready sale, 
and the rates are a shilling a ton advance upon the rates current just 
previous to the Preliminary Meeting, and some mine proprietors are 
asking an advance of two shillings a ton. 

In coal for domestic purposes there is a good demand, and 
persons who were selling at prices slightly under the market 
are now booking orders not under the full rates. These are 
in the district west of Dudley. Best thick coal, 11s. ; common, 8%. ; 
lumps, 7s.; and brooch all one way, 8s. 6d. per ton. On the east 


side the customary difference in favour of that district is being main- | 


tained. Some of the men employed in the thick have given notice 
of a rise of 6d. a day; but they will not succeed until the price of 
finished iron is advanced by the Association of Ironmasters. 

In Birmingham most of the staple trades are affording employment 
for nearly all their hands full time; and there is a very much fewer 
number of paupers receiving relief in the Birmingham union now 
than there was last year at a corresponding period. 
number was fewer than that of last year by 1,700. An improve- 
ment is also visible in the minor trades. A brisk demand is expe- 
rienced for brass and copper wire, with an increasing call for iron 
wire. It is thought that the latter end of the year will witness 
renewed activity in the fancy trades, a few of which have not now 
sufficient orders to keep them on full time. Prominent mention is 
being made of certain improvements in iron bedsteads, of which Mr. 


W. Upfill, of Messrs. Upfill, Morton, and Co.’s, of Birmingham, is the | 


inventor. The dovetail joints and sockets on the end and side rails 
and pillars of bedsteads, which have hitherto been made of cast iron, 
are now made of wrought iron. Next, by an application of perfo- 
rated metal to the corner posts, the ornamentation has been 
increased, and the bedstead has thereby acquired a more solid and 
substantial appearance. 

In Wolverhampton matters remain pretty much in the condition 
in which they have been for a few weeks past. In the leading trade 
—the tin-plate and japan—the operatives are steadily at work upon 
orders which are intended to meet a from-hand-to-mouth demand. 
lirst-class locks are in good request, but the commoner descriptions 
are but little inquired for. Consequently, the operatives at Willen- 
hall have not so many orders before them as theyhad three weeks and 
amonth ago. At Wednesbury and Darlaston, however, where so 
much work is always being done for the military trade, gun-lock 
filers are busy. The same may be said of the trades which depend 
upon the demand for railway hardware for the permanent way. In 
the East Worcestershire district some of the anvil and chain makers 
are doing a tolerably good trade, the latter chiefly in marine cables ; 
and there is a little more being done in chains for pit work. But a 
considerable lapse of time usually ensues after any revival in the 
iron trade before this department of our manufactures participates 
in the benefit of the altered state of things. Wrought nails are in 
only small request, and some of the merchants have larger stocks 
than they like to have on their premises at this period of the year. 
There is, therefore, no reason to conclude that the recent effort on 
the part of certain of the operatives to obtain by force the terms for 
which they were clamouring a fortnight ago, will be successful. 
Relative to cut-nails there is not quite so much excitement now 
as there was at the period just mentioned, and the upward ten- 
dency of prices is, therefore, slightly checked. 

The exports of British manufactures and produce throughout the 
month of September, though they did not reach the value of the 
exports of the two preceding months, were above those of the cor- 
responding period of last year, the declared value being £11,396,327 
against £11,220,206 last year, and £18,646,454 in 1860. Midland 
manufactures have had their full share of this increase upon the 
foreign and colonial trade of the corresponding month of last year, 
the exports of all the goods of which Birmingham and the iron and 
the pottery districts are the seats of production showing a con- 








Last week the | 





to which it was exposed by the protective tariffs of France, Prussia, 
and the United States. The French demand for other descriptions 
of iron diminished last month, however, while of pig and puddled 
iron they took considerably more than in the corresponding period 
of 1861. The increase in bar iron was general, except as regards the 
exports to France, Italy, and India, but was greatest in respect of 
Holland, Turkey, and the United States. The decline in the exports 
of railway and cast iron took place in the shipments to France, 
Russia, Sweden, India, Australia, Brazil, and Chili. The increase 
in wrought iron extended to most countries, the exceptions being 
France, Holland, the Hanse Towns, Prussia, and Spain, and that in 
iron hoops, &c., to all countries except France, the Hanse Towns, 
Russia, and Australia. The increased exportation of steel was due 
to the American demand, the exports to all other countries showing 
a decline. Copper trade improved generally, except in respect of 
the exports of unwrought metal to India, and of wrought and part 
wrought, including yellow metal sheathing, to Italy, the Hanse 
Towns, and the United States. The American demand for lead has 
abated, and Russia and China were last month the principal cus- 
tomers for this metal, though France and Australia were the only 
markets which showed a diminution as compared with the corre- 
sponding period of last year. Unwrought tin and tin plates exported 
in increased quantities except France, more than half the plates 
exported going, however, to the United States. ‘The metal imports 
were as follow :— 
MONTH OF SEPTEMBER. 
1860. 1861. 1862. 


Copper .o se oe ce c+ oe oo (cwts.) 17,240 30,830 30,080 
DOFION ce ve ce oc cs co co (00M) 8,495 7,350 8,769 
GE ce te 9m (0s 08 te ce 8 463 447 406 
Ee ce ce (06. 0s os 4s te 6s 1,618 1,325 1,606 
ee ee 1,389 1,390 2,595 
wee ce 60 08 oe on ce oe ee OD 6 OLS 6,148 8,927 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Nortuern Tortcs: Stockton and Darlington Railway: Trade with 
Austria: Engines for Ryhope Colliery: Hartlepool Ironworks: 
Samuelson’s Self-acting Reaping Machine — Tue Corron Supriy 
Question—Srate oF Trave: Manchester: Sheffield—Liverroor: 
Mersey Docks and Harbour Board—Scortisu Tories: Forth Jron- 
works: Iron Shipbuilding. 





| CommeNcING with the north, we find that the branch of the Stock- 


ton and Darlington Railway from Frosterley to Stanhope has just 
been opened for passenger traffic. Mr. 8, A. Beaumont, M.P., pro- 
poses to meet the members of the Newcastle and Gateshead Chamber 
of Commerce on Monday for the purpose of reading a paper on the 
prospects of commerce between England and Austria, as they have 
come under his observation during a recent visit to that part of 
Europe. Ryhope, one of the largest collieries in Northumberland, is 
at present worked by one shaft. ‘The owners, however, have deter- 
mined to proceed at once with the formation of a second one, and fer 
this purpose they have ordered Messrs. Murray, of Chester-le-Street, 
to erect an engine of 200-horse power, to assist in the sinking of the 
shaft, and to draw up the coals when it is completed. The single 
cylinder of this engine has just been cast. It is 68in. in diameter, 
8ft. Gin. in length, and 8 tons in weight; was cast with complete 
success, and the sight was a very interesting one. Some idea of the 
extent of the casting may be formed when it is stated that it called 
into requisition two large smelting furnaces, ten tons of molten metal, 
and upwards of fifty men, besides three large cranes. When this 
engine is completed Ryhope Colliery will be worked by three 
200-horse power engines, capable of drawing the enormous quautity 
of 3,000 tons of coal perdiem. Messrs. Murray arealso engaged in build- 
ing, for the same mine two double cylinder horizontal engines, of 200- 
horse power each, for the underground workings. A survey has been 
made of Hartlepool Ironworks, with a view to ascertain the 
capabilities of the establishment for performing important contracts ; 
and the names of Messrs. J. Richardson and Sons have been placed 
upon ‘the Governirent list of engineers for the construction of 
marine engines for her Majesty’s navy. A trial has just taken place 
in Northumberland—to be more precise, on Mr. Heeman’s Farm, 
Benton-place—of Samuelson’s self-acting reaping machine. Owing 
to the late heavy gale some beans on which operations were con- 
ducted were ina most unfavourable condition, being very much 
broken down, and some of the stalks lying literally flat upon the 
ground. Of course in such a crop it was impossible for a machine to 
perform its work in the same clean and satisfactory manner as under 
ordinary circumstances, but the numerous practical farmers present, 
nevertheless, express the greatest confidence in the machine, which 
is capable of cutting 15 acres per day in going all round, and is quite 
within the power of a good pair of farm-horses, which will work it 
half aday. Those who have seen this machine working on usual 
occasions have intimated their satisfaction with the mode in which 
the corn is cut and delivered, the sheaves being laid at regular 
intervals, with no “ straggling” discernible. 

Our anticipations with regard to the probable stock of cotton 
which the Times would reveal at Liverpool proved strictly correct, 
Saturday's return admitting a total of upwards of 300,000 bales on 
hand. ‘This week’s imports have been on a more modest scale; 
nevertheless there is every probability that we shall commence 1863 
with between 300,000 and 400,000 bales on hand at Liverpool. Of 
course this result is in great measure to be attributed to the fearfully 


| diminished consumption ; nevertheless, the advices to hand this week 


siderable increase, with the exception of railway iron, cast iron | 


generally, and plate, watches, jewellery, &. The arms trade 
especially was active, the numbers exported being three times as 
many asin the corresponding period of last year, while the value 
increased four-fold, being £101,993 against £25,167. In hard 
wares and cutlery the increase was less conspicuous, the exports to 
India, Brazil, and the United States showing a decline; but still 
the value rose from £275,445 to £298,265, the principal increase 
being in the exports to Russia, Australia, and the river Plate. 
Machinery shows, on the whole, an increase, but it was confined 
to steam engines which show a value of £136,811 against £74,732 
in the corresponding period of last year, other descriptions of 
machinery declining as regards the value of the exports from 
£275,690 to £216,735. | The shipments of steam engines to Russia 
and Australia declined, but there was an increase in every other 
direction, Spain and India iu particular being large purchasers. 
The decline in other descriptions of machinery was general, but 
Was most conspicuous in the exports to the Hanse Towns, Russia, 
and India. ‘The metal trades did, on the whole, an active busi- 
ness as compared with the corresponding period of last year, as the 
following table will show :— 

MONTH OF SEPTEMRER. 








1860. 18¢2. 

Iron, pig and puddled .. .. 6. 2.) .. £89,764 £127,926 
Bar, angle, bolt, and rodiron .. .. 141,563 225,202 
moe, Decne MCR ae ee ee 252,168 243,966 
Se eee ee 13,348 26,056 
SPO 6: Se 6 se. 06 ce 00 63.155 54,044 
Iron hoops, sheets, and boiler plates. . 66,956 105,270 
Wrought ivem .. co se ce oc co os 900,199 183,154 247,202 
Stecl, unwrought .. .. «2 «. ee ee 102,803 53,560 2.844 
Copper ‘a se ee ec se ce co 90,000 35,440 55,421 

» Wrought, including yellow metal .. 188,039 135,983 213,415 
DD ne Sa 45 Oe 6s on 4 he cm 16,731 19,263 
 — ee ae ee ee ee 39,715 47,184 58,079 
Tin, unwrought ee os 08 «« co SHs0n 46,241 48,566 
apie Plates... oo os oe os 0 oe oo 156,996 56,688 105,523 
a ae a a ere 7,017 9,576 


There was an increased exportation of pig and puddled iron to all 
—_ of the world, which, being as it is a feature of the trade which 
as been progressive for the last three years, is very gratifying, 
when it is considered that it is not many years since this industry 
seemed on the point of extinction, so unequal was the competition 








from India speak cheerfully, both as regards the prospects of the 
supply of raw material, and also the revival of inquiry for manufac- 
tured goods, although in the latter respect there is still abundant 
room for further improvement. Un the whole, gloomy as affairs 
undoubtedly look at present, we incline to think that the worst is past, 
and with new sources of supply and consumption gradually opening 
out before us we shall tide over our difliculties, and may safely leave 
the American madmen to do their worst. 

It appears, from Captain Palin’s statistics with reference to the 
state of employment in Manchester, that fully one-third the ordi- 
narily employed operative population of that city are now wholly 
out of work. Captain Palin returns the position of the machinists 
and foundries of Manchester as follows :—Machinists—On full time 
with all hands, 7; on full time with a portion of thelr hands, 22; 
on short time, 16; stopped altogether, 2. Foundries—On full time 
with all hands, 4; on full time with a portion of their hands, 16; 
on short time, 3; stopped altogether, 1. At Sheftield the slight 
amendment recently noticed in local commercial affairs has been 
maintained, but there is not much confidence felt that there can be 
any considerable improvement at present. The large iron and steel 
houses, however, are busy, and most of the principal firms are 
extending their works. The boiler-makers of the town are fully 
er and the edge tool trade is tolerably busy, both on home 
and foreign account. The engineers’ and machinists’ tool trades are 
not busy. There is fortunately no falling off in the general demand 
from the Continent for Sheffield goods. 

The staking out of the Wakefield, Doncaster, and Grimsby Rail- 
way is being vigorously proceeded with, so that there is not likely 
to be any delay in the oe of the works. 

In connection with Liverpool affairs we may note that at the last 
weekly meeting of the Mersey Docks and Harbour Board it was 
agreed to allow twelve omnibuses to use the dock line of rails at a 
charge of 6d. per journey, it being a distinct regulation that the 
omnibuses should run at intervals of seven and a half minutes, and 
another that no omnibus should approach another on the line within 
a distance of 300 yards. It was also determined that no time should 
be lost in completing the east entrance to the Canada Dock. It was 
agreed to send the requisite notices that the Ormshead lighthouse 
would be lighted on the Ist of December. The engineer's report was 
read as to the costof sega hydraulic machinery in the Wellington 
half-tide dock, &c., for opening and shutting the gates; and it was 
referred back to the engineer in order that he might submit an esti- 





mate of the cost of applying hydraulic power to the two outer storm 
gates. A long discussion arose on a resolution transmitted to the 
board from the local Chamber of Commerce, to the effect that while 
urging the necessity of providing warehouse accommodation on the 
dock quays for the largely increasing corn trade of the port, the 
chamber regretted the course followed by the board in requiring a 
guarantee from private individuals before consenting to give facili- 
ties, and in proposing to let to a private company without compe- 
tition warehouses to be built on the dock quays. Mr. Hubback said 
the board must have some guarantee for a revenue upon an outlay of 
something like £300,000. They had before them the fact that various 
branches of commerce in Liverpool had asked for accommodation. 
He referred more particularly to the coal trade, for whom £60,000 or 
£70,000 was expended on this side, for which outlay there was not 
one halfpenny returned. He referred also to the tips at Birkenhead, 
and the accommodation provided at the Stanley Dock warehouses 
for the railway interest, the returns for which had been compara- 
tively nil. It was agreed, however, by thirteen to four, to receive a 
deputation from the Chamber of Commerce on the subject in order 
= - opinions of that body might be more fully explained to the 
‘oard. 

A few items of interest reach us from Scotland. Since the death 
of Mr. Hosie—who was killed in the late terrible collision on the 
Edinburgh and Glasgow Railway—the Forth Ironworks have been 
put under the charge of Mr. W. Moore, of the firm of Messrs. J. 
Mackenzie and Moore, of Glasgow. The private telegraph system 
is being introduced into Glasgow as it is in London. On Friday 
afternoon an iron sailing ship was launched from Messrs. Barclay, 
Curle, and Co.'s building yard, Clydeholm, Whiteinch. The vessel 
is the property of Messrs. George C. Cowie and Co., of Liverpool, 
and is intended for the Liverpool and Kast India trade. Her dimen- 
sions are—length, 190ft.; breadth, 33 9-12ths ft.; depth, 21 6-12ths ft. ; 
and she admeasures about 1,000 tons. Messrs. W. Denny and 
Brothers, of Dumbarton, have contracted to build for Messrs. A. 
Lopez and Co., of Alicante, for the Spanish Royal Mail service, a 
duplicate of the large and powerful vessel arranged for about two 
months ago. These two ships will be each 2,000 tons, with 500-horse 
power engines, and are to be fitted up in the best possible style. A 
few days ago Mr. Archibald Denny also contracted to build a screw 
steamer for the Spanish coasting trade, so that the prospect for the 
winter is enconraging. 

There was launched last week from the iron shipbuilding yard of 
Gourlay, Brothers, and Co., Dundee, an iron screw steamer of 800 tons 
o.m., and 155-horse power, to class at Lloyd’s twelve years under 
special survey, for the Dundee, Perth, and London Shipping Company. 
This vessel is intended for their passenger and goods trade between 
Dundee and London; and the company have ordered a similar 
vessel from Gourlay, Brothers, and Co., to be put on the same pas- 
sage. ‘The above builders have laid down also a duplicate vessel on 
stock ; and besides are building a screw steamer for New Zealand, 
and a paddle yacht for a Calcutta firm, to run on the Hooghly. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade, Brokerage is not 
charged for buying except on Foreign Tin. 
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Iron is very firm. 

RAILs in good demand. 

SPrELTER.—A good business. 

Tin. —Good business doing. 

Lrav.—Large sales have been effected. 

Oct. 30th, 1862. Moats AND Co., 65, Old Broad-street, E. 
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SCOTCH PIG IRON REPORT. 
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GLasGow, 29th October, 1862. 
A considerable pressure for warrants has lasted throughout the week, and 
although the advance noted in our last has not been maintained the market 
is steady, and any business reported has been done between 55s. 9d. ani 
56s. 6d. cash. 
To-day the feeling is quiet at 56s. sellers, 55s. 9d. buyers. 
The late boisterous weather has interrupted the shipping. 
Exports last week were 6,518 tons, against 9,656 tons in the correspond 
ing week of last year. Suaw, THOMSON, AND Moore, Metal Brokers. 
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INSTITUTION OF CIVIL ENGINEERS. 
PREMIUMS.—SESSION, 1861-62. 

Tne Council of the Institution of Civil Engineers have awarded 
the following premiums :— 

1. A Telford medal, the Manby premium, in books, and a 
Stephenson prize of twenty-five guineas, to Charles Augustus 
Hartley, M. Inst. C.E.,- for his “ Description of the Delta, and 
of the Works recently executed at the Sulina Mouth, of the Danube.” 

2. A Telford medal, and a Miller prize of fifteen guineas, to John 
Henry Muller (of the Hague), for his paper “On Reclaiming Land 
from Seas and Estuaries.” 

3. A Telford medal, and a Miller prize of fifteen guineas, to John 
Paton, M. Inst. C.E., for his paper “ On the Sea Dykes of Schleswig 
and Holstein, and on Reclaiming Land from the Sea.” 

4. A Telford medal, to James Abernethy, M Inst. C.E., for his 
“ Description and illustrations of the Works at the Ports of Swansea, 
Silloth, and Blyth.” 

5. A Telford medal, to John Bailey Denton, M. Inst. C.E., for his 

aper “On the Discharge from Under-drainage, and its Effect on the 
‘Arterial Channels and Outfalls of the Country.” 

6 A Watt medal, to Joseph D’Aguilar Samuda, M. Inst C.E., for 
his paper “On the Form and Materials for Iron-Plated Ships, and 
the Pohnts uiring Attention in their Construction.” 

7. A Council premium of books, to James Brunlees, M. Inst. C.E., 
for his paper on “ Railway Accidents—their Causes and Means of 
prevention.” ; 

8. A Council premium of books, to Captain Douglas Galton, 
R.E., F.R.8., Assoc. Inst. C.E., for his paper on “ Railway Acci- 
dents, showing the Bearing which existing Legislation has upon 
hem.” 

' 9. A Council premium of books, to Henry Charles Forde, M. Inst. 
C.E., for his paper on “The Malta and Alexandria Submarine 
Yable.” 

¥ 10. A Council premium of books, to Charles William Siemens, 
F.R.S., M. Inst. C.E., for his paper “On the Electrical Tests em- 
ployed during the Construction of the Malta and Alexandria Tele- 
graph, and on Insulating and Protecting Submarine Cables.” 

11. A Council premium of books, to James Atkinson Longridge, 
M. Inst. C.E., for his paper on “ The Hooghly and the Mutla.” 

12. A Council premium of books, to James Oldham, M. Inst. C.E., 
for his paper “ On Reclaiming Land from Seas and Estuaries.” 


Norice.—It has frequently occurred, that in papers which have 
been considered deserving of being read and published, and have 
even had premiums awarded to them, the authors may have ad- 
vanced somewhat doubtful theories, or may arrived at conclusions 
at variance with received opinions. The council would, therefore, 
emphatically repeat, that the Institution must not, as a body, be con- 
sidered responsible for the facts and opinions advanced in the papers, 
or in the consequent discussions; and it must be understood that 
such papers may have medals and premiums awarded to them on 
account of the science, talent, or industry dis» layed in the consider- 
ation of the subject, and for the good which may be expected to 
result from the discussion and the inquiry; but that such notice, 
or award, must not be considered as any expression of opinion, on 
the part of the Institution, of the correctness of any of the views 
entertained by the authors of the papers. 


SUBJECTS FOR PREMIUMS.—SESSION, 1862-63. 

The council invite communications on the following, as well as 
other subjects, for premiums. 

For a limited number of papers of distinguished merit, pecuniary 
awards will be made, not exceeding in each case twenty-five 
guineas, in addition to the honorary premiums. The subjects 
numbered 14, 18, 28, and 41 have been selected as those upon 
which, it is hoped, such communications may be received during the 
ensuing session. But papers on other subjects, if of adequate merit, 
will be taken into consideration, in the adjudication of the pecuniary 
awards. 

1. On the Decay of Materials in Tropical Climates, and the methods 
employed for arresting and preventing it. 

2. On the Manufacture of Bricks by Machinery, and their com- 
parison with hand-made bricks. 

3. On the Methods of Constructing Foundations, for large Struc- 
tures, in deep water, and on the various systems of Driving Piles. 

4. On the Construction of Suspension Bridges, with rigid plat- 
forms, and the plans of Anchoring the Stay-chains, 

5. On the various modes adopted for Moving Earth in Tunnels, 
Cuttings, or Embankments, with the cost. 

6. On the Mechanical Methods of Boring and of Sinking large 
Shafts, of introducing the tubbing and the impervious lining, and of 
traversing running sand and other difficult strata. 

7. On the Results of Contrivances for facilitating the Driving of 
Tunnels, or Drifts in Rock. 

8. On Locomotive Engines for Ascending Steep Inclines, espe- 
pecially when in combination with sharp curves, on Railways. 

. On the Construction of Railway Carriages and Wagons, with 
a view to the reduction of the gross weight of Passenger and Goods 
Trains; also of Railway Wheels, Axles, Bearings, Axle-boxes, and 
Brakes, and of Bearing, Traction, and Buffer Springs ; treating par- 
ticularly their ascertained duration and their relative friction. 

10. On the Working Expenses of Railways, and the influence of 
the original design and construction. 

11. On the Application of the Electric Telegraph to Railway 
Train Signalling. 

12. On the Results of aseries of observations on the Flow of 
Water from the Ground, in any large district; with accurately-re- 
corded rain-gauge registries, in the same locality, for a period of not 
less than twelve months. 

13. On the Construction of Catch-water Reservoirs in Mountain 
Districts, for the supply of Towns, or for Manufacturing purposes. 

14. Accounts of existing Waterworks; including the source of 
supply, a description of the different modes of collecting and filter- 
ing, the distribution throughout the streets of towns, and the general 
practical results. (‘TWENTY-FIVE GUINEAS.) 

18. On the Drainage and Sewerage of large Towns; exemplified 
by accounts of the systems at present pursued, with regard to the 
level and position of the outfall, the form, dimensions, and material 
of the sewers, the prevention of emanations from them, the arrange- 
ments for connecting the house drains with the public sewers, and 
the disposal of the sewage, whether in a liquid form, asirrigation, or 
In a solid form after deodorisation. 

16. Ov the Results of the Employment of Steam Power on Canals, 
and of other measures for the Improvement of Canals as a means of 
conveyance for heavy traffic. 

17. A History of the Successive Changes of any Fresh Water 
Channel ; accompanied by plans and longitudinal and cross sections, 
includiug a description of the drainage area, and the results of a 
series of consecutive gaugings, with tables of rainfall for a period of 
not less than twelve months, as well as notices of any works which 
may have been executed upon it, and of the cffects of the works— 
such as those relating to land drainage, irrigation, navigation, com- 
pensation reservoirs, permanent aud movable dams, &c. 

18. A History of any Tidal River or Estuary—accompanied by 
plans and longitudinal and cross sections—including notices of any 
works which may have been executed upon it, of the relative effect 
of tidal and fresh water, and of the effect of enclosures from the tidal 
area upon the general regime, of sluicing where applied to the im- 
provement of the entrance or the removal of a bar, and of groynes 
or parallel training walls. Also, of Dredging, with a description of 
the machinery employed, aud the cost of raising and depositing the 
material, (TWENTY-FIVE GUINEAS. 

19. On the Results of a Series of Tidal Observations, illustrative of 
the modifications which the tidal wave undergoes in its passage up 
and down a tidal river or estuary. 

20. On the Construction of Tidal or other Dams in a constant or 
variable depth of water. 

21. A History of any Harbour, including the reasons for selecting 





the site, the mode of construction adopted, and the subsidiary works 
for the convenience of shipping, and for commercial purposes, with 
the cost, &e. 

22. A History of any Refuge Harboar, including the reasons for 
selecting the site, the mode of construction adopted, its cost, and the 
time employed in its execution. : 

23. A History of any Dock, on the course of a tidal stream, in 
communication with Railways and with inland navigation, including 
the reasons for the selection of the site, the mode of construction 
adopted, the position of the entrance with reference to the direction 
of the streain, the cost, &. 

24. Descriptions of the various kinds of Machinery in use in the 
principal shipping ports for the Shipment of Coal; noticing parti- 
cularly those in which the greatest expedition is combined with 
the least amount of breakage of the coal; and also accounts of the 
means of unshipping and measuring, or weighing the coal on its 
arrival in port. 

25. On the Arrangement and Construction of Floating Landing 
Stages, for passenger and other traffic, with existing examples. 

26. On the different systems of Swing, Lifting, and other opening 
Bridges, with existing examples. 

27. On the Construction of Lighthouses, their machinery and 
lighting apparatus; with notices of the methods in use for distin- 
guishing the different lights. 

28. On the Results of the use of Tubular Boilers, and of steam at 
an increased pressure for marine engines, noticing particularly the 
difference in weight and in speed in proportion to the horse power 
and the tonnage. (TWENTY-FIVE GUINEAS.) 

29. On the relative Advantages of the principle of Expansion, as 
applied in the single long stroke cylinder engine, in the double cy- 
linder engine, and in the three-cylinder engine ; and on the adap- 
tation of the two latter to marine purposes. 

30. On the Causes of the alleged Failure in Economising Fuel in 
working steam expansively, and the probable conditions for insuring 
success. 

31. On the Results of the use of Superheated Steam, and of Sur- 
face Condensation. 

32. On the Measure of Resistance to Steam Vessels at high 
velocities. 

33. On Boiler Inspection, as practised in this country and on the 
Continent; with remarks as to the comparative merits of the two 
systems. 

34. On the Construction of, and the comparative duty performed 
by, modern Pumping Engines for raising water for the supply of 
towns or for the drainage of mines; noticing in the latter case the 
depth and length of the underground workings, the height of the 
surface above the sea, the geological formation, the contiguity of 
streams, Xc. 

35. On the Results of the use of Pumps of different kinds, for lift- 
ing large quantities of water to a limited height, for the purposes of 
drainage or of irrigation. 

86. On Turbines and other Water Motors of a similar character ; 
their construction and performance, and comparison with water 
wheels. 

37. On the use of Utilising the Products of the Distillation of 
Coal, so as to reduce the price of coke; with descriptions of the 
ovens, and of the best processes used in Great Britain and on the 
Continent in the manufacture of coke. 

38. On the present systems of Smelting Iron Ores; and on the 
conversion of cast iron into the malleable state, aud of the manufac- 
ture of iron generally, comprising the distribution and management 
of ironworks. 

39. On the Chemical Analysis, and the application to economic 
purposes of the gases generated in iron blast furnaces. 

40. On the Manufacture of Iron for Rails and Wheel Tyres, 
having special reference to the increased capability of resisting lami- 
nation and abrasion; and accounts of the machinery required 
for rolling heavy rails, shafts, and bars of iron of large sectional 
area. 

41. On the Manufacture of large Masses of Iron for the purposes 
of Warfare, as armour plates, &c. (TWENTY-FIVE GUINEAS.) 

42. On the Construction of Rifled and Breech-loading Artille 
and on the initial velocity, range, and penetration of rifled projec- 
tiles, and the influence of atmospheric resistance. 

43. On the use of Steel Bars and Plates in Engine work and Ma- 
chinery for builers and for shipbuilding. 

44. On Machinery adapted for the Better Separation of the 
various Substances found in Combination with Metallic Produc- 
tions. 

45. On the Substitution of Machinery for Manual Labour in 
Mining Operations; and on hydraulic machinery in mines. 

46. On the Precautions to be adopted for guarding against Acci- 
dents by Fire-damp and After-damp in Mines. 

47. On the Improvements which may be effected in the Build- 
ings, Machinery, and Apparatus for Producing Sugar from the cane 
in the plantations and sugar works of the British Colonies, and the 
comparison with beet root, with regard to quantity, quality, and 
economy of manufacture. 

48. The uses of Vulcanised, or Mineralised Caoutchouc : the means 
of increasing its durability, and the modes of causing its adhesion 
to metal. 

49. On the Application of Photography to Engineering. 

50. Memoirsand Accounts of the Works and Inventions of any of 
the following Eugineers :—Sir Hugh Myddelton, Arthur Woolf, 
Jonathan Hornblower, Richard Trevithick, William Murdoch (of 
Soho), Alexander Nimmo, and John Rennie. 

Original Papers, Reports, or Designs, of these, or other eminent 
individuals, are particularly valuable for the library of the Institu- 
tion. 

The competition for premiums is not confined tomembers, or asso- 
ciates of the Institution, but is equally open to all persons, whether 
natives or foreigners. 

The council will not consider themselves bound to award any 
premium, should the communication not be of adequate merit, but 








, thereof shall have a right to copy the same, and to publish it as he 





they will award more than one premium, should there be several 
communications on the same subject deserving this mark of distinc- 
tion. 

The communications must be forwarded, on or before the Ist of 
February, 186‘, to the house of the Institution, No. 25, Great 
George-street, Westminster, 5.W., where copies of this paper, and 
avy further information, may be obtained. 

Cuartes Mansy, Honorary Secretary 
James Forrest, Secretary. 
25, Great George-street, Westminster, 8.W., 
October, 1862. 


Extracts rom the Minutes of Council, February 23rd, 1835. 
“The principal subjects for which premiums will be given are :— | 
“Ist. Descriptions, accompanied by plans and explanatory draw- 

ings, of any work in civil engineerivg, as far as absolutely exe- 
cuted; and which shall contain authentic details of the progress of 
the work. (Smeaton’s account of the Eddystone Lighthouse may be | 
taken as an example.) 

* ¢ndly. Models or drawings, with descriptions of useful engines 
and machines; plans of harbours. bridges, roads, rivers, canals, 
mines, &c.; surveys and sections of districts of country. 

“ 3rdly. Practical essays on subjects c mnected with civil engineer- 
ing, such as geology, mineralogy, chemistry, physics, mechanic arts, 
statistics, agriculture, &c.; together with models, drawings, or de- 
scriptions of any new and useful apparatus, or instruments appli- 
cable to the purposes of engineering or surveying.” 








Excerpt Bye Laws, Section X/V., Clause 3. 

“Every paper, map, plan, drawing, or model presented to the | 
Institution shall be considered the property thereof, unless there 

shall have been some previous arrangement to the contrary, and | 

the council may publish the same, in avy way and at any time they | 

may think proper. But should the council refuse or delay the | 

publication of such paper beyond a reasonable time, the author | 


may think fit, having previously given notice, in writing, to the 
secretary, of his intention. No person shall publish, or give his 
consent for the publication of any communication presented and 
pea to the Institution, without the previous consent of the 
council, 





Instructions for Preparing Communications. 

The communication should be written in the impersonal pronoun, 
and be legibly transcribed on foolscap paper, about thirteen inches 
by eight inches, the lines being three-quarters of an inch apart, on 
the side only, leaving a margin of one inch and a half in width 
on the left side, in order that the sheets may be bound. 

The drawings should be on mounted piper, and with as many 
details as may be necessary to illustrate the subject. Enlarged 
diagrams, to such a scale that they may bo clewly visible, when 
suspended on the walls of the theatre of the Institution, at the time 
of reading the communication, should be sent for the illustratiou of 
any particular portious. 

Papers which have been read at the meetings of other scientific 
societies, or have been published in any form, cannot be read ata 
meeting of the Institution, nor be admitted to competition for the 
premiums. 





Prorosen Dock Extenston at Bristou —The town council of Bris- 
tol have decided on applying to Parliament in the ensuing session 
for powers to widen, deepen, and straighten the river Avon, and to 
construct a large dock near the entrance of the Floating Uarbour, 
audalmost immediately adjoining the present dock, for the aeeommo- 
dation of the largest class of steamers and sailing vessels. The plans 
have beep prepared by Mr. Howard, the loc’ docks’ engineer, and 
the estimated cost of the entire of the works contemplated is £557,495, 
Some idea may be formed of the magnitude of the proposed improves 
ments in the river Avon, when it is stated that in its present state 
vessels drawing 22ft. of water are excluded from entering the 
coasting dock (or Cumberland Basin) some 128 days in the year; 
but by depeening the river and lowering the sills at the dock to the 
extent suggested, such vessels would be excluded only eleven days 
in the year. In straightening and widening the river, too, the 
minimum curve designed for the bends is such as wouid allow of 
two paddle steamers of 350ft. in length, and with proportiouate 
draught, passing each other at the worst place on a neap tide of 
16ft. The new steam basin will be 400ft. by 80ft., with entrance 
into the Floating Harbour 8vft. wide, and hydravlic machinery for 
working the gates, &c. The plans and estimates are to be submitted 
to the consideration of Mr, Ure, C.E., who has been much employed 
in the improvement of the rivers Clyde and Tyne.— Colliery Guardian 

Tue Surppine Trape or Sunpextanpn.—During the mine months 
ending 80th September, 1862, 9,076 vessels, registering 1,547,298 
tons, cleared from the port of Sunderland, the tonnage rates of which 
amounted to £8,655 14s. 6d. In the corresponding period of 1861, 
the number of vessels was 9,048, registering 1,509,866 tous, and the 
tonnage rates received were £8,217— being an increase of 28 vessels, 
and of 37,432 register tons, or 24 per cent, and £438 Ids, 6d. on 
the tonnage rates of 1861. Of the above vessels, 4,509, registering 
884,800 tons, paying £12,183 Is. 3d. dock tonnage rates, cleaved 
frox: the South Dock, against 4,427 vessels, registering 822,894 tons, 
paying £11,555 15s. 5d. dock tonnage rates in corresponding period 
of 1861—being an increase of 82 vessels, and of 61,904 register tons, 
or 7°10 per cent, and £627 ds. 10d. dock tonnage rates on the corre- 
sponding period of 1861. 435 vessels, registering 113,176 tons 
(loaded im the river), passed through the dock, against 409 vessels, 
register 1g 106,607 tons, in corresponding period of 1861. The 
coasting trade shows an increase of 37,911 tons (of which due to dock 
83,790 tons), being 4 per cent. ; but the European trade shows a 
decrease of 4,249 tons (although the dock increased 27,00. tous), 
being 0°9 per cent.; and the beyond Europe trade shows an increase 
of 4,770 tons (of which due to dock 1,111 tons) being 2-7 per cent. 
The average tonnage of vessels frequeuting the port has increased 
3:7 per cent.; and of vessels landing in the South Dock 10-4 per 
cent. The increase of vessels above 500 tons, 70 in number, was 
50 per cent. During September 1,161 vessels, with a register 
tonnage of 195,812, and the total quantity of coals shipped during 
the month, amounted to 306,261 tons. 

Foreign anp Coronian Jorrings.—The Turkish Government has 
issued a proclamation iutended to have the effect of increasing the 
growth of cotton in Turkey —Letters from Calcutta give an en- 
couraging account of the progress of Indian cotton cultivation. 
Several native princes and capitalists, such as the Maharajah of 
Rewah, and Kooshial Chund, the banker, of Jubbulpore, have taken 
up this business, advancing money to the cotion growers, and pro- 
curing from England the requisite machinery—gins to clean the 
cotton and separate fibre from seeds, or screws to press and pack it, 
when stowed into the bags.—The Northern States of America 
have succeeded at last in creating a fleet. They have 256 ships 
in commission, 51 in the South Atlantic, 43 in the North Atlantic, 
57 in the West Gulf, and 21 in the Hast Gulf. Of these 25 are 
iron-plated, while the dockyards have orders to turn out 27 more.— 
Mr. Hassel, an architect, who has been engaged in similar wuder- 
takings in Russia, has issued proposals for the construction, by 
means of subscriptions of shareholders, of an ice palace in the St. 
Lawrence, opposite Montreal, in the approaching winter. The 
building is to be 40ft. high, 144ft long, and 56ft. deep, surrounded 
by a colounade, and topped with a dome; all except the doors and 
windows to be built of ive. A large skating ring is proposed to be 
annexed to the building. The rooms, which will include « large 
ball-room, ladies’ and gentlemen's rooms, and halls, are to be “all 
heated by stoves, and warranted not to melt!” It is stated that the 
palace could be built in three or four weeks, and at a cost of about 
3,500 dols.—The Liverpool Salt Chamber of Commerce is endeavour- 
ing to induce the Government not permanently to withdraw the 
bonded accommodation for salt in Calcutta, as such a measure is 
likely to interfere seriously with, if not altogether to stop, the salt 
trade between Liverpool and Australia, a very important branch of 
commerce. 





Tue Wersu Inon anv Coan Traves.—There is still a good stroke 
of business being done in this district, and the extensive ironworks 
of South Wales seem, upon the whole, to be largely participating in 
the advantages of the late commercial treaty with France. ‘Tho 
recent quarterly returns of the state of trade for the country proves 
that the exports of irou and machinery to France have increased at 
the rate of 300 per cent., consequent upon the treaty, and although 
we have no means of ascertaining correctly the increase of Welsh 
make to that country, those most conversant with the iron trade of 
this district give the increase at, at least, 150 per cent. 
with the exports previous to the treaty. France has wiquestionably 
been the largest purchaser of Welsh iron for several months past, 
and when we consider ;hat the trade with America is aluost anuili- 


compered 


lated, though still our large works are actively employed, the increase 
named does not appear exorbitant. But whether the increase be so 


large or not, there is a good trade still being done with the Continent, 
and rather extensive orders continue to arrive. Spain, Hussia, and 
Italy are also large consumers, and with a good preseut trade, and 
every prospect of its continuance, it is no wonder that prices have 
recently advanced. Rails are now at least £5 lis Gd to46 per ton at 
the works, and we shall be much surprised if they are to be obtained at 
these prices in some three or four weeks’ time. With respect to the 





coal trade, we are glad to be able to say that itis characterised with 
considerable activity, there being large demands both for export and 
home consumption. The mineral traflic on the various railways slow 
| large increases as compared with the corresponding week 1861, 


the increase on the ‘laff Vale (¢hipping at Newport and Card ff) 
being nearly £500, and the Vale of Neath and South Wales (shipping 
at Swansea, Neath, Lianelly, &c.) of about £300 each, 
be quoted at from 3d. to 6d. per ton higher. 


Prices u ay 
We understand that 


operations will soon commence at the Abercarne pits, near Newport, 
where, iu all probability, some 300 or 400 colliers will find em; loy. 
—Coiliery Guardian. 
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‘Tuts invention, by Messrs. Smith and Coventry, of Ordsal-lane, 
Salford, Manchester, consists, firstly, in combining an arrangement 
of three or more peculiar dies or cutters with the slide lathe, the 
ordinary screw cutting lathe, or the screwing machine, for the pur- 
pose of cutting screws. The arrangement of dies or cutters pre- 
ferred is shown in Figs. 1 to 5, Fig. 1 being a sectional elevation 
with the front plate removed; Fig. 2 a longitudinal section; Fig. 3, 
a back elevation; Fig. 4a front, and Fig. 5 an edge view of a 
front plate which is used when operating upon long screws. ‘The 
arrangement consists of three dies or cutters a placed in radial 
slots formed at equal distances apart in a circular disc 6 
having a hole through its centre. A projection ¢ from the 
dise forms a part upon which it stands. A ring d fits upon the disc 6 
so as to turn upon it, and to this ring, screw, or cam inclines 
are attached, which actuate the dies in such manner that, by 
turning the ring d, the dies a are simultaneously drawn to 
or from the centre. The ring d is formed in two parts, pamely, 
an annular or flat ring which fits upon the boss of the disc part 5, 
and an outside hoop which is oul upon the edge cf the flat ring. 
This boop also binds in their places the three cam inclines d', which 
are in separate pieces, and act upon the inside end of the dies to 
push them inwards. The dies are drawn back by separate cam or 
screw inclines d? secured to the annular part of the ring @, and each 
of these screw inclines enters a notch formed in the die which it 
actuates. The central or boss part in which the slots are formed 
for the dies may be made of case hardened wrought iron, and 
attached by screws to the other part of the disc 6. The 
disc 6 and ring d are kept in their places by a plate e, secured 
by set screws to the boss part of the disc 6. The ring d is 
turned by a handle d3, or other suitable arrangement. To keep 
the ring ¢ from moving when at work a weight e' is applied, 
which is attached to one end of a chain, the other end being 
secured to the ring d. The chain passes over a pulley /; carried by a 
bracket from the stand part c, this keeps the chain from coming in 
contact with the bed of the lathe or screwing apparatus. At the back 





of the disc part 5, a concentric slot 5' is formed, which gives hold for | 


the head of a bolt, by which an adjustablestop 5? can be secured in any 
position which, by coming in contact with a projection from the 
ring d, limits the movement of the ring in that direction, and thus 
prevents the dies from being forced beyond the required depth. An 
index is formed upon the edge of the dise 4, as shown in Fig. 3, for 
convenience of adjustment. Instead of the plate shown in Figs. 2 
and 3, one similar to that shown in Figs. 4 and 5 may be used, 
which is provided with three adjustable slides g acted upon by 
set screws, these slides forming a stay when operating upon a 
long serew to keep it central. The dies used are cut in the same 
manner as those for ordinary screwing stocks, and then the top 
of the threads are operated upon by “a tapering rimer,” so that 
each of those threads acted upon by the rimer will make an indepen- 
dent cut, one cutin advance of the other. In using the arrangement 
above described in the slide or screw cutting lathe, the stand part ¢ of 
the disc is secured to the slide carriage of the lathe, or it may be cast 
in one picce with it, and in using it in the screwing machine 
the stand part may be dispensed with, and projectiona from the disc 
may be formed so as to pass upon suitable guides ; or the stand part 
may be attached to a carriage made to slide upon the bed same as in 
the lathe. 
carriage is left free to be moved by the “ drag” of the dies, which 
will give the pitch of the thread, but when very accurately 
pitched threads are required the ordinary screw cutting lathe is em- 
ployed, in which ease, instead of the slide being free to the action 
of the dies, the dies are moved, or are only permitted to move by 
the regulating screw, which is geared to give the required motion 





For common screwing or chasing in the lathe, the slide | 





to the slide carriage according to the required pitch of the screw | 
intended to be cut. In using this arrangement of dies in combina- | 
tion with the slide lathe, screw cutting lathe, or screwing machine, | 
the dies are withdrawn after making a cut, so that the article does 
not require to be screwed back, and thus a reversing motion is 
rendered unnecessary. For screws of short lengths the slide carriage 
may be brought back by a weight. Fig. 6 is a front eleva- 
tion of an ordinary screw cutting lathe, showing the improved | 
screw cutting —— x applied for cutting very accurately 
pitched screws; Fig. 7 is a front elevation and Fig. 8 a cross 
sectional elevation of a lathe for chasing screws, and having the 
screw cutting apparatus x applied; and Fig. 9 is a front elevation 
of a machine for ordinary screwing purposes, having the screw 
cutting apparatus applied, which in each case is secured to the slide 
carriage y. 

The invention consists, secondly, in a new combination and 
arrangement of chuck applicable to lathes for turning and screw 
cutting, and to similar machines, which combination and arrange- 
ment are particularly useful and necessary for producing good 
work when cutting screws in a screw cutting lathe arranged 
according to the first part. of the invention, the object being to 
arrange the mechanism of the chuck so as to “grip” the article, 
and at the same time provide for any eccentricity in it, and to 
cause the mechanism to act as a “Clement's driver” in both 
directions without “ back lash.” In other words, to make the chuck | 
act so as to grip the article as if it were rigidly coupled with the 
lathe spindle so far as its rotation is concerned, but so as to allow | 
of lateral eccentricity in the article. The arrangement and combina- 
tion preferred for carrying out the object of this part of the invention 
is illustrated in Fig. 10, a longitudinal section; Fig. 11 a front 
view ; Fig. 12 a section of front plate detached, showing jaws; and 
Fig. 13 a front view of the middle plate detached. It con- | 
sists of a face plate 4 made to screw upon the lathe spindle 7 
same as any ordinary chuck, to this face plate a disc & is con- | 
nected by means of two pins k', these pins pass through 
slots formed in face plate A, and screw into the middle disc 
plate &, so that the dise will be carried round with the face piate, 
but the slots will permit the disc to move in one direction, namely, 
diametrically, a second dise / is applied against the first 4, and con- 
nected with it in the same manner and by the same means as the | 
first disc is connected with the face plate h, except that its diametri- 
cal play is at right angles to that of the first disc 4, the pins 4? being 
screwed into the first disc, passing through slots in the second 
disc, which is constructed to hold a pair of jaws /! which 
are moved to and from the centre by a right and left-handed | 
screw /?, which passes through the screwed bosses of the jaws, and 
on one side of the centre, and rotates in a bearing 7° formed in the 
disc, the screw having a shoulder on one side, and lock nuts on the 
other side of the bearing to prevent end movement in the screw. 
m is a screw for securing the chuck upon the spindle to prevent it 
from becoming unscrewed when the lathe is reversed; n is the 
centre of the lathe spindle. The chuck is made rigid like an ordi- 
nary chuck when required, by passing two bolts through holes in 
the disc plates and the face plate, thus securing them all together. | 
One dise / will only be required, and secured directly to the face 
plate, if the jaws and screw carried by this disc have diametrical 
play at right angles to the diametrical play in the dise obtained by 
the pins and slots. 





Workmen 1x Amertca.—So great is the demand for workmen in 
the United States, in consequence of the demands of the army and 
navy, that it has been proposed that Mr. Lincoln's Governmeut 
should assist the immigration of workmen from abroad. 
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Ovr Export Trave.—The Board of Trade returns continue to 
contrast favourably with those of 1861, but still show a great 
falling off if taken in comparison with 1860. For the last month 
our exports were in value £176,121 more than they were in Septem- 
ber last year, but were less by £2,251,127 than in the same month 
of 1860. -The total value of our exports for last month was 
£11,396,327; while the nine expired months of this year give a 
total of £93,672,434, which is only £122,898 less than last year. 

Wurtwortn ANp Armstrona Guns.—Some very interesting trials 
of 12-pounder field guns, rifled according to the different systems of 
Sir William Armstrong and Mr. Whitworth, were made at Fort 
Twiss, near Shorncliffe, last week, before General Bloomfield, in- 
spector-general of artillery, and a large staff of officers. The 
Whitworth guns were four in number, and formed part of a battery 
of 12-pounder brass muzzle loading guns, being the first guns rifled 
on this system which have been furnished for the service. The 
Armstrong guns were two of the ordinary 12-pounder field guns, 
such as were used in China, with certain improvements since adopted 
and of course breach loaders, made of iron, on the plan employed in 
the construction of all the Armstrong guns. This was the first 
occasion on which so direct a comparison has been made between 
these rival systems in regard to field guns, and the result was 
regarded as one of considerable importance by the officers of artillery 
and other scientific artillerists pres ent at the experiment. The trials 
began by firing at a floating target distant 500 yards. As the shot 


| fellin the sea no very close comparison could be madeas to the 


accuracy of the respective hits, but both at the 500 yards range and 
afterwards at the 1,200 yards, the shot from the Whitworth was the 
first to carry away the flag aimed at, and it was generally conceded 
that at both ranges this gun fired closer to the mark than the Arm- 
strong. Both guns were then: tried with shell, the Armstrong 
firing the compound percussion shells, the Whitworth firing the new 
kind of shrapnel perfected under the superintendence of Colonel 
Boxer, who has been permitted to give all the assistance his great 
knowledge and experience afforded in advising Mr.Whitworth as to 


| the construction of this new projectile, which is now promising to 


far surpass all shells hitherto invented, whether for the field or for 
piercing the sides of armour plated ships. It was observed thata 
considerable number of the Armstrong shells burst in the air before 
reaching the mark, and of course without effect ; but the Whitworth 
shell, being used with a time fuse, which is ignited in front like the 
old shell by means of the ordinary Boxer time fuse, was found to be 
more regular and effective in its action. Perhaps the most interest- 
ing part of the experiments was a comparison made between the two 
different kinds of ordnance as to rapidity of fire. It has always been 
held that the one great advantage of the breach loader was its supe- 
riority in handiness and quick firing. The result of this trial does 
not, however, confirm this opinion. The artillerymen were ordered 
to fire twenty rounds from each gun as rapidly as they could be 
served. The Whitwérth gun finished the twenty rounds first, com- 
pleting the task in thirteen minutes; the Armstrong followed two 
and a-half minutes later. ‘his superiority was attributed to the 
simplicity of the loading and serving the Whitworth gun, the drill 
being, in fact, precisely the same as in working one of the old smooth 
bore guns, whereas the Armstrong drill requires three or four extra 
movements. All the guns were further tried by firing from each one 
100 consecutive rounds. The Armstrongs were fired with lubricating 
wads, and were also washed out and had their breech pieces changed as 
often as they became heated so as to be unsafe; the Whitworths all 
completed their 100 rounds without being washed out at all, and 
without using any lubricating wads. It was remarked, too, that the 
loading was as easy at the last round as at the first. Sir William 
has protested against the tr'als in a letter addressed to the Times. , 
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Tus invention, by W. L. Winans, of 5t. Petersburg, consists in | 
mounting the gun or other piece of orduance, together with its | 
carriage, on a platform, which is capable of being raised aud lowered 
by steam or other power. The invention applies’ only to land forti- 
fications. This platform will be mounted on an under framework, 
ov which the platform (with the gun thereon if required) will be 
made to traverse on a pivot, so that the gun or other piece of | 
ordnance may be turned round in any direction. 

A convenient arrangement of apparatus for applying the power | 
of steam to raise the gun consists in placing a steam cylinder below 
the central part of the platform, against the under side of which the | 
piston rod of the steam cylinder is made to bear, so that when steam 
is admitted to the cylinder beneath the piston, the latter will be 
raised by the elastic force of the steam, and will, ccnsequently, lift 
the platform with the gun carriage thereon, to any altitude not ex- 
ceeding the stroke of the piston. In order to support the platform there 
are two, three, or more water cylinders placed beneath the under 
framing and supported upon solid masonry or brickwork. ‘The pistons 
which work in these water cylinders are secured to the under fram- | 
ing, on which the gun platform is placed, and the water cylinders are | 
provided with valves opening inwards, and communicating with 
water reservoirs or tanks, so that when the platform is raised and the 
pistons of the water cylinders are carried up with it, the water will 
flow into these cylinders below the pistons, and follow them up, so | 
that when the steam is cut off in the steam cylinders the | 
platform will be supported on water legs. In order to lower the | 
platform and gun, other valves connected with the water cylinders | 
are opened, and the water allowed to flow out; the gun and plat- | 
form will then descend by their own weight as the water escapes | 
from the cylinders, the descent of the gun being regulated by the | 
escape of the water from beneath the pistons in the water cylinders. | 
It should be understood that the gun is to be loaded when in its lowest | 
position behind the parapet of the fortifications or below abomb-proof | 
roof, or covering, where it will consequently be out of sight of the | 
enemy, and beyond the reach of his direct fire. The gun, when loaded, 

| 


must, in order to be fired, be raised above the level of the parapet or 
through the bomb-proof covering, as the case may be. ‘This 
operation is effected by the admission of steam below the piston 
of the steam cylinder, and when so raised the gun may be fired 
in any direction clear over the parapet, in which, therefore, no em- 
brasures need be made. The gun when accurately laid on the object 
to be struck, will be fired, and immediately lowered to its original 
position, in order to be reloaded out of sight of the enemy. For | 
the more effectual protection of the men and guns from the effect 
of vertical fire, bomb-proof roofs or coverings may be placed over 
the guns, and provided with hatchways and openings, through 
which the guns are to be lifted before firing them. Movable bomb- 
proof covers are to be fitted to these hatchways or openings for the | 
purpose of closing them, when the guns are lowered into the proper | 
position for being loaded. It will now be understood that as the guns | 
are mounted on traversing platforms,and may be raised abovethe level | 
of the parapet, they may be fired in any direction over the parapet 
like a gun “en barbette;” there will, therefore, be no difficulty in | 
arranging all the guns on both faces ofa bastion or ravelin in sucha | 
manner as to fire in a line parallel with the capital of the work. 
This has never yet been done, and as this isadesideratum with mili- 
tary engineers, it is one of the most important advantages resulting | 
from the use of the invention. The ability to-raise the guns up | 
from the level at which they are loaded, and of firing clear over the 
parapet, enables me to place two, three, or more rows of guns one 
behind the other in close order, so that an immensely destructive 
fire can be brought to bear upon any given spot. When two or 
more rows of guns are arranged one behind the other, the front 
row will be first raised, fired, and then lowered ; the second row 
will then be raised and fired, and while this is being done the first 
row will be loading, so that before the third row has been raised and 
fired the first will be ready to fire a second time. By this means 
such a crushing fire can be concentrated on any spot that no field- | 
works could be possibly held against it. 
. In order to protect from enfilade any work in which the 
imvention may be employed, the salient angle of the work 
may be provided with a “bonnet.” Or a powerful cavalier 
battery may be established at this point by cutting off the salient 
angle of the work, and forming a battery on the top of a loopholed 
casemate, which, if desired, may be protected by plates of iron | 
secured in grooves Without bolts or rivets or other contrivances, | 
Which are liable to weaken the plates. If a raised or cavalier 
battery be objected to at the salient of the work, a casemated 
redoubt with superior cammand may be constructed in the gorge 
of the ravelin, bastion, or other work, and as the guns mounted on 
this plan will have superior command over those of the principal 
work, all the guns of the work and redoubt may be deol hours 
line parallel with the capital, or made to concentrate their fire upon 
any given point, the shot from the guns in the redoubt or rear part 
of the work being made to pass clear over the heads of the gunners | 
in front. 
The steam boiler and furnace, and other machinery or apparatus 
Connected with the working or manceuvring of the guns, may be | 
placed in a bomb-proof casemate or building situate at the centre of 
~ Work, and which will serve as a redoubt, as before mentioned. | 
his redoubt will also serve as a protection to the guns of the 
Principal works from “ reverse” fire. If preferred, the steam boiler | 
and furnace may be placed in a casemate constructed in the rampart 
y treed convenient part of the work, where it will be secured from | 
€ enemy's fire. 
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It will be evident that instead of lifting the guns and their platforms 
by the direct action of steam acting on a piston in a vertical cylinder, 
as above mentioned, a steam engine may be employed either 
to pump water into the water cylinders, or a steam engine 
may be used to actuate suitable gearing and tackle, whereby 
the movable platform with the gun thereof may be lifted. 
By this means the central steam cylinder may be dispensed with 


| and a clutch apparatus or other equivalent contrivance may be used 


for throwing the engine in or out of gear with the lifting tackle. A 
pair of guns may also be mounted on a vibrating framework or 
carriage, one at each end of the framework. The steam power will 
be employed to raise the ends of the vibrating framework or carriage 
alternately, so as to lift the guns alternately clear of the parapet, over 
which they may be fired in succession. When one gun has been fired 
it must be lowered by allowing the watertorun outfrom the hydraulic 
cylinder beneath it; the other gun will in the meantime have been 
raised into the firing position in like manner, and will be discharged, 
and so on alternately, one gun being loaded while the other is fired, 
the two guns by their positions at the ends of the vibrating framing 
being made to counterbalance each other or nearly so. ‘The counter- 
balance of the parts may with facility be so arranged that the guns 
may be raised and lowered by the gunners or artillery men without 
the aid of steam power, it being necessary only to use the water 
cylinders to support the guns when raised. 

Fig. 1 is a sectional elevation of a gun and carriage suitably 
mounted behind the parapet of a fortification. The gun is 
mounted on a carriage a, and is supported on a traversing plat- 
form 6, which rests upon an under platform ec. ‘l’o the central part 
of the under side of this platform c is secured the hollow piston d' of 
the steam cylinder d. The hollow pistons e! of the water cylinders e, e, 
are also secured to the under sides of the platform c, so that all the 
pistons act together; f, f, are water tanks or reservoirs, which 
are connected by lateral channels f* with the lower ends of the 
water cylinders e, e. Suitable valves of any of the ordinary or 
well known constructions are adapted to these lateral channels /*, 
as shown in Fig. 1, for the purpose of admitting the water 
from the tanks or reservoirs /, /, to the water cylinders e, when the 


| pistons rise or fall, the water being also allowed to escape therefrom 


when it is desired to allow the gun and platform to descend ; 7, /!, are 
rods and levers for working the exit and entrance valves of the water 
cylinders e; d? is the steam pipe for supplying the cylinder d with 
steam from a boiler placed in a casemate below or in some other con- 
venient part of the work. This steam pipe is provided with a 

All to the cylinder d. 
This valve is worked by a hand lever placed in any convenient 


| situation. 


In order to protect the guns and gunners from vertical fire it is 
proposed to cover the guns with a wrought iron bomb-proof roof g, g, 
in which an opening or hatchway is made immediately above the 
gun, and is closed when the gun is down by means of a movable 
bomb-proof door or doors h, h, which are moved to and fro to open or 
close the hatchway by means of suitable bevelled, toothed, or other 
gearing as shown at i, i, in the figure. This gearing is actuated by 
a steam engine, which drives the fast and loose pulleys &, k, by means 
of a strap, as shown in the figure. ‘lhe centre pulley is a loose 
one, and of the two outer pulleys one is connected with the bevel 
wheel 4, and the other with the wheel l', so that by shifting the 
driving band on to one or other of the fast pulleys 7 or /), the 
toothed gearing i, i, may be driven in either direction, as may 
be desired, for opening or closing the doors h, h, of the hatch- 
way in the bomb-proof cover. The superior and exterior slopes 
of the parapet are protected by wrought iron armour plates m, m, 
the edges of which are rebated, so that they may mutually 
support each other; it will be seen that the two slopes 


run into each other, and that the armour-plating is curved, in | 


order the better to deflect any projectiles that may strike it. It will 
now be understood, on inspecting the illustration, thatfthe gun having 
been loaded, and the hatchway having been opened by drawing 
latform may be raised into 
the position shown by dots in the figure, by simply admitting 
steam into the cylinder d, below the piston d', and as the piston d! 
and the platform ¢ with the gun thereon rises it will carry up the 
pistons e', e', of the water cylinders, and water will flow from the 
water tanks f into the cylinders e below the pistons e', ce. When 
the steam is cut off from the cylinder d the whole weight of 
the gun with its carriage and platform will be sustained by 


| the pistons of the water cylinders, of which there may be 


three, four, or more, as may be desired, and the pistons of 
these cylinders will be sustained by the water below them. It will 
be evident, therefore, that while the water is left in the cylinders e the 


| gun will be supported in its elevated position, but when it is desired 


to lower the gun it will be n to open the exit valves at the 
bottom of the cylinders e by means of the rods /', and then the 
water will flow back into the reservoirs or tanks f. The rapidity of 
the descent of the gun will of course be regulated entirely by the 
speed with which the water leaves the cylinders e, e; the operations 
of mas and lowering the gun are therefore completely under 
control. 





Institution oF Civ Enoingers.—The weekly meetings of the 
Institution of Civil Engineers will be resumed on Tuesday next, the 
11th inst., when a paper will be read “ On the Railway System of 


Germany,” by Mr. Kobert Crawford, Assoc. Inst. C.E., of Hom- 
burg. 





LOCOMOTIVE BOILER EXPLOSION, 

THE followingis the report of Captain Tyler, R.E., to 
the Board of Trade, upon the explosion, on the 5th of May 
last, of the boiler of a locomotive running upon the London 
and North-Western Railway :— 

I have the honour to report, for the information of the Lords of 
the Committee of Privy Council for Trade, that in compliance 
with the instructions contained in your minute of the 6th May last, 
I have inquired into the circumstances which attended the acci- 
dent that occurred on the 5th of that month near the Harrow sta- 
tion of the London and North-Western Railway, in consequence of 
the bursting of the boiler of a locomotive engine. 

This engine, No. 878, left the Camden goods station at one a.m. on 
the morning in question with a train for Rugby. It started with 
three or four coal wagons only, but it stopped at Kilburn to take 
on eight more, and then at Harrow for twelve others. When the 
engine-driver reached the latter station, he first took the engine 
into a siding to fetch wagons out of it, and, after bringing them 
upon the main line, he returned with some of them, which were in- 
tended to remain at the station, into the siding. He then rejoined 
his train; the guard coupled the wagons together, and came out 
from under them to give him a signal to proceed on his journey; 
and he was just about, as far as he can remember, to move his re- 
versing lever into forward gear, previous to opening his regulator, 
when the explosion occurred, seventy yards north of the platform. 

The driver was himself standing on the left of the footplate, and 
he saw his fireman knocked down on his right before he was thrown 
over him. They were both struck by the tubes from the interior 
of the barrel of the boiler, which swung round on both sides of the 
fire-box, but principally on the right. The fireman, whose brains 
were dashed out, was killed on the spet. The driver had his left 
arm broken in two places, as well as two fingers of his right hand ; 
he received a severe cut on the left side of his head; and he was 
internally injured in a serious manner. 

The engine had six wheels, five feet in diameter, with a wheel- 
base of 12’ 2”, all coupled together. It was built by Mr. Fair- 
bairn in 1853, and was delivered to the company in March of that 
year. The cylinders are 18” in diameter, with a stroke of 24”. The 
barrel of the boiler was 14’ 2” long, and 4’ 4” in diameter. It had 
a heating surface of 143 square feet in the fire-box, and 1,711 
square feet on the inside, or 2,082 square feet on the outside, of 
237 tubes, each of which when new measured 14" in interior, and 
2)” in exterior diameter. 

On the 16th December, 1859, this engine came into collision with 
some wagons north of Wolverton, when being taken out in search of 
a broken-down coal train, and the night foreman who accompanied 
it was killed, as I had occasion to describe in my report of the 5th 
January, 1860. From March, 1853, up to that date the engine had 
run 115,842 miles; but it did not do much work afterwards, re- 
maining for many months in the shops, until October, 1860, when 
it was re-tubed. Its further mileage up to the time of its explosion 
was 66,272 miles. 

The boiler was provided with three safety valves, all in good 
order, and was worked up to a pressure of 120 1b. to the square 
inch above that of the atmosphere. It was well supplied with 
water, the gauge glass having been, according to the statement of 
the driver, about three parts full. One of the valves was rather 
light, and they began to“ show steam ” before the explosion ; but 
they were screwed down to 110)b., and the pressure was rather 
less, according to the driver, as shown by the gauge, than 120 Ib. 
The engine, to all appearance, was in good order in every respect. 
There was a lead plug, §” in diameter in the roof of the fire-box. 

I visited the scene of the explosion with the locomotive 
superintendent of the company on the afternoon of the day 


on which it occurred, on my way from the north; and 
I was, therefore, afforded a good opportunity of seeing 
the débris while the fractures in them were still fresh. The 


explosion had taken effect on the barrel, which had opened 
on the right side, just above the seam of rivets in the middle 
ring. ‘There had been extensive corrosion on that side. ‘The worst 
portion of it, shown at A B in the accompanying diagram, was 
rather more than 12in. long, and the minimum thickness was barelv 
jsth of an inch, the original thickness of the plate having been 3” 
‘he upper plates of the fire-box and smoke-box rings were torn 
off, for the most part round the rivets, and thrown to the left, as 
well as ail the fragments, except portions of the casing and the tubes, 
which went tothe right. The framing was fractured on both sides, 
in consequence of the force with which the lower plates were blown 
down upon it. 

The steam having thus found means of escape upwards and to the 
right, considerable force was exerted downwards, as might have been 
expected, and towards the left. The near rail was broken and bent 
outwards under the leading and trailing wheels, and the near driving 
wheel, which had no flange, slipped off to the left. A portion of the 
upper plate of the smoke-box ring was somewhat corroded, and had 
been torn through at the corroded part; but the remainder of the boiler 
appeared to be in comparatively good order; and there was no 
furrow in the upper plate above the seam of rivets on the left of the 
middle rivg to correspond with that on the right, to which I have 
above referred, as having been the weakest portion of the boiler. 

The corroded condition of the plate above the rivets on the right 
of the middle ring was evidently the cause of the explosion, and it 
is impossible to believe that that plate was sound when the boiler 
was examined and re-tubed one year and eight months previously, 
or that it was then in a condition to remain in the boiler for further 
use. In the course of last year it became my duty to report upon 
two other cases of the same description. On the 4th July, 1861, 
an engine from the same works and belonging to the same com- 
pany was blown to pieces four miles to the north of Rugby, while 
taking the irish mail train to Stafford; and on the 23rd October an 
engine of the North-Eastern Company blew up at Stella Gill 
as it was starting with a train from that station. ‘The total 
mileage of the engines in these three cases was 182,114, 336,368, 
and 149,518 miles respectively. Their ages were 9 years, 9 years 
and 9 mouths, and 7 years and 9 months. The pressures at which 
they were worked were 120 Ib., 120 Ib., and 100 1b. to the square inch 
above that of the atmosphere. They had been re-tubed, and oppor- 
tunities had, therefore, been afforded for thorough examination of 
the interior of the barrels, 1 year and 8 months, 3 years and 8 
months, 2 years and 5 months, before they respectively exploded. In 
all these cases the plates were gradually eaten through in particular 
places by corrosion, until they at last gave way at the ordinary 
working pressures of the engines. 

These and other instances which have been brought before their 
lordships prove sufficiently that additional care and attention are 
much required in the maintenance of the steam boilers of locomotive 
engines. The common practice that exists, of allowing them to run 


| for six or seven years without internal examination, and without 


applying to them any test which would discover weakness arising 
from hidden defects, is evidently a most dangerous one. ‘The loco- 
motive superintendents on some railways employ the safe, simple, 
certain, and economical test of hydraulic pressure to their engines 
periodically, by pressing them up to about 180 lb. to the square 
inch, and do so judiciously. If such a test had been applied to the 
boiler in question a few months before it exploded, its weakness 
would no doubt have been discovered. But more frequent examin- 
ation is also necessary, and improved means of construction are 
much to be desired. It is further plain that any plates in which 


| distinct indications of furrows are observed, ought to be removed at 


once, while the engine is in the shop to be re-tubed, instead of being 
left in their places for a further period of uncertain length. ‘This 
obvious and necessary precaution has apparently been neglected, not 
only in this one, but in all the three boilers to which I have above 
referred, though the present case is the worst of the three, because 
only one year and eight months — = between the examination 
at Wolverton and its subsequent explosion.—I have, &c, 
H. W. Tyrer, Capt. R.E, 
The Secretary, Railway Department, Board of Trade. 
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THE COMPASSES OF IRON SHIPS. 
(Continued from page 257.) 


Ir is not possible, we believe, to state in language clearer 
than the foregoing the cause of the error with which the com- 
pass becomes affected when the ship heels over, or toillustrate 
more forcibly the character and extent of those “ oscilla- 
tions” of the compass card which are the obvious and neces- 
sary result of changes of force exerted upona finely balanced 
body. It should be remembered, however, that this kind 
of compass error—like every other form of such error that 
is immediately dependent upon the amount and direction of 
the force of the earth, considered as a magnet—varies with 
the geographical position of the ship. For this reason it 
will be well for the reader to consider the more general 
effects of heeling as stated by the Liverpool Committee. 
These are the following :— 

i. The maximum deviations from heeling will occur in 
iron ships when they are upon or near northerly or 
southerly compass courses. They will decrease as the ship 
approaches easterly or westerly compass courses. There 
will practically be no deviation caused by heeling when 
the siip’s head is (by compass) east or west. 

2. Inships built in this country, with their heads towards 
any point between W.S.W. and E.S.E., by way of 
north, ihe north end of the compass needle deviates towards 
the high or weather side of the ship, and, other things 
being the same, to the greatest extent in ships built with 
the head at or near north, In these ships the devia- 


tion from hecling will increase as the ship attains greater 
noith muyuetic latitude, and will decrease as the ships go 





towards south magnetic latitude, “or even change its 
name”’—-ihe north end deviate, that is, to the lee side. 

3. In ships built with head between S.W. and 3.E., by 
way of south, the deviation from heeling will usually be 
smull in north magnetic latitude, and the north end of 
the needle will generally be attracted towards the low 
side of the ship ‘The deviation from heeling in these ships 
will increase as they approach south magnetic latitude. 

4. In ships built in positions intermediate to those 
named in paragraphs “2” and “3,” the deviations will 
usurlly be small in ordinary north latitudes, and are, n 
likely to be very large in ordinary south latitudes. 

5. ‘To test whether a ship’s compasses will be affeeted by 
hecling or not, she should be listed over while her head is 
at or near north or south, both to port and to starboard, as 
in some cases there may be a moderately large deviation 
from heeling as the ship inclines in one direction, and very 
little, or even none, when the ship is heeled the opposite 
way. The trial should be made with head north if the 
ship is built with head northerly, and with head south if 
built with head southerly. ‘This precaution will be most 
necessary when the compass is near the stern. The devia- 
tion from heeling on the intermediate points may be ap- 
proximately found by multiplying the maximum deviation 
from heeling into the sine of the angular distance of the 
point in question from east or west. 

6. An approximate idea of the extent to which a ship’s 
compasses will be affected by hecling may be obtained by 
dipping needle and vibration experiments, without actually 
heeling or swinging the ship, by persons who have 
previously acquired some experience in these experiments 
and in the magnetism of iron ships; but, until further data 
on this subject are accumulated, the most satisfactory 
course is to“ swing” every new iron ship with a list to 
port and to starboard, as well as upon an even beam.* 

It is important to state that the foregoing propositions, 
although not altogether based upon, have been to a great 
extent corroborated by, experiments performed by Mr. 
Rundell upon numerous iron ships, placed temporarily at 
the disposal of the committee for the purpose. The 
steamship City of Baltimore, for example, was experi- 
mented upon not only with the sanction, but at the 
expense of Mr. W. Inman, the managing owner; and 
the results are said to have proved most conclusively 
that the crrors from heeling were so large as to very 
seriously afleet the navigation of the ship when not allowed 
for, ‘The azimuth compass of this vessel, which is placed 
Itt. above the deck house, nearly 11ft. above the deck, 
and SO0ft. before the mizen mast, showed a deviation to the 
west of only 7 deg. 30 sec. to the west when the vessel was 
upright; but when she was heeled 10 deg. to starboard the 
deviation was 25 deg. 30 sec. to the west; and when she 
was heeled 10 deg. to port, the deviation was 15 deg. 
30 sees. to the east—showing a difference of 41 deg. due to 
heeling alone, the ship's head remaining in precisely the 
same position all the time! ‘This enormous change—an 
average of 2 deg. of deviation for cach degree of heel !— 
was found to be the maximum for the azimuth compass, 
as was expected. When the ship's head was east or 
west by compass, there was practicaily no change of de- 
viation from heeling; but when turned from either of 
these points the deviation began, and gradual!y increased 
as the ship's head approached north or south by compass. 

‘These experiments upon the City of Baltimore 
were followed by others upon the Aphrodita and the 
Simla, then building upon opposite banks of the Mersey ; 
and both these ships also showed very large deviations from 
heeling. while their general magnetic characters corresponded 
With the opposite directions in which they were built. It 
is nevertheless to be regretted that more numerous oppor- 
tunities for performing experiments tendiug to elucidate 
this important subject were not furnished the Liverpool 


* The above remarks are intended to apply to uncompensated 
standard compasses, placed in the ordinary positions, and have relation 
only to the extra deviation caused by heeling. Other results are 
also possible, as, for example, in ships without iron beams. It is 
also possible for the deviation from heeling to be in the same direc- 
tion, whether a ship inclines to port or to starboard; but in any 
such cise it is believed that the deviation from heeling in one direc- 
tiou, if notin both, must necessarily be very smal! in amount, so 
small that it could not practically affect the navigation of an iron 
ship. ‘Phe compasses in the committee’s experiments, which were 
compensated in the usual manner with maguets placed below the 
level of the card, have shown comparatively small errors from heel- 
ing—av effect which was auticipated by the Astronomer Royal in 
his paper published in the “A-losopnical Transactions for 1839. See 
Pde nt Keport from Liverpool Compass Committee to Board of 

rade. 








Committee. They would gladly, they tell us, have done 
much more towards the settlement of points that still 
remain doubtful, and towards the quantitative determina- 
tion of the amount of the heeling error; but their efforts 
have been limited by circumstances which those who are 
acquainted with the exigencies and competitions of com- 
merce will easily imagine. In no instance whatever were 
the committee enabled to fully carry out their intended pro- 
gramme. ‘“ Even where individual shipowners, regardless 
of personal inconvenience and expense, have placed their 
ships at the temporary disposal of the committee, the im- 
possibility, in the crowded docks at Liverpool, of controlling 
the movements of other vessels, has rendered all attempts 
at very exact or complete experiments abortive.” The 
committee therefore express a hope—in which we cordially 
concur—that the Board of ‘Trade will use its influence in 
getting completed those parts of the compass inquiry which 
they have been unable to carry through. ‘The committee 
especially desire that means may be found to leisurely and 
carefully swing some large iron ship, both upright and 
heeled to port and to starboard, and in both magnetic 
hemispheres. And surely the Board of Trade, with all the 
resources at its command, can readily have this accom- 
plished. 

We are ourselves disposed to believe, however, that the 
best way to get it done would be to ask the Admiralty to 
do it for them. At the present moment the Admiralty 
are having constructed two large iron transports, precisely 
alike in every respect, one at Messrs. Samuda’s, on the 
Thames, and the other at Lairds’, of Birkenhead. It strikes 
us, too, that both these ships (which we happen to have 
seen upon the stocks) are building with their heads pretty 
nearly due west; and we know that both the building 
firms have won the reputation of employing excellent iron ; 
and, even if that were otherwise, the tests insisted upon by 
the Admiralty Inspectors are so stringent that the best 
shipbuilding iron will certainly be put intothem. Here, 
then, we have two vessels, both belonging to the Crown 
(which now-a-days means to the public), and both as nearly 
alike, probably, even in their magnetic characteristics, as 
two vessels ever will be. ‘They are both destined, more- 
over, for a service (that of transporting troops) which is 
certain to render their occasional presence in both hemi- 
spheres —magnetical as well as geographical—necessary. 
Nothing can be easier, therefore, than for the Board of 
Admiralty to carry out, by means of these ships, a most in- 
valuable series of absolute and comparative experiments, 
which will be of the greatest value to the mercantile 
interests of the country. ‘They have only to give their own 
accomplished Hydrographer and Compass Superintendent 
—Admiral Washington and Mr. Evans—permi-sion to take 
occasional control of these ships in different, parts of the 
world, or rather to direct the officers in charge what expe- 
riments to make, and in a year or two all the present 
desires of the Liverpool Compass Committee, as well as of 
the shipowners and merchants who are so deeply interested 
in the question, will be more than realised. We, theretore, 
take the liberty of suggesting to those who are specially 
concerned in the matter that they will probably succeed 
much better in their objects by urging their requests, 
directly or indirectly, upon the Board of Admiralty, rather 
than by renewing those solicitations which they have 
already addressed more than once to the Board of ‘Trade. 

It will be readily understood that the primary importance 
of procuring means for properly estimating the heeling 
error has reference to ships shaping a course under sail, 
with a steady inclination to one side or the other ; because, 
in this case, when the amount of deviation due to different 
degrees of heeling, in different latitudes, is known, the 
error can be accounted for in the same way as a deviation 
from any other cause. When, however, the ship is under 
steam and rolling, or rolling under sail, if the change of 
force due to heeling be great, the card must necessarily 
oscillate considerably, as we have seen that it did in the 
Warrior’s after compass, and its utility must, of course, be 
proportionately impaired. With a view to these circum- 
stances, then, it becomes in the highest degree desirable 
that the tendency of the needle to deviate from its proper 
direction under the forces induced by the heel of the ship 
should not only be measured, but should, if possible, 
be counteracted, so that the compass card may be 
kept steady, and free from these perplexing  oscil- 
lations. And fortunately the investigations and experi- 
ments just carried out by Mr. Evans show that this 
may be done by means of inagnets, if not so completely as 
to banish the heeling error altogether, yet sufficiently to 
modify it so greatly as to render it always small in amount, 
and it may be done “ without any of the risks with which 
the use of correcting magnets 1s accompanied in other 
cases.” ‘The correcting magnet for this purpose must be 
placed vertically above or below the centre of the compass ; 
it does not therefore affect the deviation when the ship is 
on an even keel, and any increase or diminution of its 
amount is a matter of small moment. “I have had,” says 
Mr. Evans, “a magnet constructed for the binnacle com- 
pass of the Warrior, which it is proposed to place within 
the binnacle top, withthe north end uppermost,soas torepel 
the north end of the needle upwards. ‘This maguet is din. 
long, cylindrical in shape, and fitted to be capable of ad- 
justment in a vertical direction: this will enable the 
navigator, if he finds that in rolling the needle deviates to 
windward, by lowering the magnet to steady it; and if 
the needle deviates to leeward, which would generally 
arise from over correction, to steady it by raising the 


’ 
magnet. 


There is but little doubt, therefore, that the compasses of 


iron ships in her Majesty’s navy will be preserved from 
the deviations and oscillations to which they would be 
subject during heeling if uncorrected, and which must 
always expose a ship to errors of navigation, and, not un- 
frequently, to serious dangers. We tear, however, that 
the merchant marine of the country are not at ail likely, 
at present, to profit in the same way by the labours of our 
scientitic investigators. And this consideration forces us 
to notice the revelations—for they really deserve that 
designation—which Mr. Rundell, the Secretary of the 
Liverpool Committee, has recently made concerning the 





compass equipment of iron merchant ships.* The large 
and prolonged experience of that gentleman has fitted him 
to speak with very great authority upon this matter—with 
greater authority, probably, than any other person can 
legitimately claim. And the representations which he 
makes are, to say the least, truly deplorable. The follow- 
ing may be taken as a brief summary of them : — 

In the mercantile marine there is no recognised system 
for supplying ships with compasses. In wooden vessels it 
seems almost as mucha matter of accident as of design 
whether there shall be any compass besides that placed 
before the steering wheel. When an azimuth compass 
happens to be en board it appears to be kept as much for 
ornament as for use. In iron vessels matters are often 
almost as bad; but generally, in addition to the steering 
compass, they are supplied with a mast compass, or with 
one placed in some convenient position for a standard 
compass, or with both. ‘There is often a “tell-tale” or 
cabin compass also, and in iron steamers a compass is fre- 
quently placed in front of or near the bridge. In most 
instances the steering compass, and often one or two 
others, are compensated by means of permanent magnets 
and chain boxes. Some few captains, however, finding 
that the deviations of their compasses are con- 
tinually varying with changes of latitude, dispense 
with compensation altogether, and trust entirely to constant 
celestial observation for determining the amount and direc- 
tion of their errors. Again, in some ships no arrangements 
are made for lighting the mast or standard compass by 
night; in others no sufficient supply of spare cards, 
pivots, or caps is provided; and ‘the compass cards in the 
same ship are frequently as various in kind and size as they 
are in position; some have single needles, some double, 
and some dipping needles; others have flat, others curved 
needles, and in one kind of compass the card itself is made 
of a magnetised hoop of steel.” Mr. Rundell very justly 
states that this unsatisfactory state of things is due in a 
great measure to the differences of opinion upon compass 
action and correction which have prevailed among the 
highest authorities that have discussed it. Mr. Airy, who 
was one of the first to discuss it publicly in this country, 
approached the subject from its almost purely theoretical 
side, and perhaps—to use the language of Mr. Archibald 
Smith-—was not altogether uninfluenced by “ the tempta- 
tion to which the mathematician is exposed, of adapting 
his theory to the powers of his analysis rather than to the 
phenomena observed” (an example or two of which our 
readers had pointed out to them in our late article upon 
the Rolling of Ships); at any rate it is well known that 
Mr. Airy introduced a system of compass correction by 
means of magnets and soft iron which is now pretty 
generally pronounced “ not only erroneous in principle but 
dangerous in practice.” Dr. Scoresby, on the other hand, 
taking up the subject originally on purely experimental 
grounds, soon fell into misconceptions and misinterpreta- 
tions of Mr. Airy’s real views, and carried on a sort of 
public contest against them, during which, while he con- 
tributed many invaluable facts to the science of the ques- 
tion, he at the same time waged battle sometimes against 
notions which were altogether of his own imagining. To 
this public opposition, we might almost say hostility, 
between a man of science of such undoubted ability as Mr. 
Airy, anda man of such industry and enthusiasm as Dr. 
Scoresby, we unquestionably owe much of the present 
practical neglect of principles concerning which all doubt 
has now disappeared. It is most earnestly to be hoped, 
however, that the agreement which now exists between all 
the recognised authorities upon the subject, together with 
the high importance of the facts and principles which they 
have established, will speedily bring about a general re- 
formation as regards the compass equipment of our mercan- 
tile marine. 

* See paper contributed to the Institution of Naval Architects this 
year by Mr. Rundell, and read at the meeting before adverted to. 


(Zo be continued.) 


Tue “ MessaGertes Impertaues.” — (From our Correspondent.)— 
M. Girette, inspector general of the maritime services of the 
Messageries Imperiales and member of the council of administration, 
is expected to arrive at Marseilles on his return to Frauce on Wed- 
nesday, December 3. M. Girette has been engaged since September, 
1861, in organising the new French postal servicein Iudia and China, 

Scorcu Enterprise 1x Beucium.—(from our Corresv mdent.)— 
It appears from decrees issued last month that Mr. Edward Preston, 
coutractor for public works at Craigellochie in Scotland, and several 
gentlemen who have associated themselves with him, have been 
declared concessionnaires of a line of railway from Tamines to 
Landen. The concessionary rights thus acquired are to be vested in 
a company with a share capital of £40,0u0, and an obligation capital 
of about equal amount. 

Trarric Recewrs.— The traffic receipts of railways in the 
United Kingdom amounted for the week ending the 25th of 
Octcber, on 10,499 miles, to £560,020, and for the corresponding 
week of last year, on 10,186 miles, to £550,480, showing an increase 
of 313 miles, and of £9,540 in the receipts. The gross receipts on 
the following 14 railways amounted in the aggregate, on 7,221 
miles, to £446,386 ; and for the corresponding week of 1861, on 
7,006 miles, to £434,869, showing an increase of 215 miles, and of 
£11,517 in the receipts. The increase on the Caledonian amounted 
to £163; on the Great Eastern to £313 ; on the Great Northern to 
£1,387; on the Great Southern and Western to £403; on the 
Great Western to £3,706; on the Lendon and North-Wes- 
tern to £2,892; on the London, Brighton,” and South Coast 
to £2,013; on the London and South-Western to £1,881; on 
the North British to £32; on the North-Eastern to £1,388; 
aud on the South-Eastern to £1,596; total, £15,474. But 
from this must be deducted £2,575, the decrease on the Lancashire 
and Yorkshire ; £1,337 on the Manchester, Shettield, and Lincoln- 
shire; and £45 on the Midland; together, £3,957; leaving the in- 
crease, as above, £11,517. ‘he goods and mineral tratlic on those 
lines amounted to £231,181, and for the corresponding week of 
1861 to £237,398, showing a decrease of £6,217. ‘The receipts for 
passengers, parcels, &c., amounted to £215,205, against £197,471, 
showing an increase of £17,734. The traflic receipts ou 64 other 
lines amounted, on 3,279 miles, to £115,634, and for the correspond- 
ing week of last year, on 4,180 miles, to £119,611, showing a decrease 
of 99 miles, and of £1,977 in the receipts. ‘I'he increase in the pas- 
senger tratlic of the past week, as compared with the corresponding 
period of 1861, arises chiefly froia the International Exhibitiou an 
excursion traffic; and the decrease in the goods traffic from depres- 
sion in trade. The total receipts of the past week show a decreas 
of £20,898 as compared with those of the preceding week, endi 
the 18th of October. 
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MINERS AND METAL WORKERS.—AN OFFICIAL 
INQUIRY INTO THEIR HEALTH. 


Sivce 1858 there has been in progress, under the direction of the 
Board of Health, a systematic investigation of the circumstances 
under which particular districts in England suffer an excessive 
mortality from particular sorts of disease. Last year the investiga- 
tions prosecuted under this head were, first, an inquiry continuing 
that of 1860 into the circu;nstances under which there is in certain 
districts a great adult mortality from lung diseases; and, secondly, 
ar inquiry into the circumstances under which there is in some 
districts a great mortality of young children. Comprising the 
results of the investigation, Dr. Simon, the medical officer of the 
Board of Health, has prepared for presentation to Parliament a blue 
book, called the “ Fourth Report of the Medical Officer of the Privy 
Council.” From that document we obtain information of great 
interest. But after a general statement of the results at which the 
medical officer arrives, we must confine our observations to those 
industries in which our readers are peculiarly interested. 


Inquiry as to locally prevailing causes of lung disease was made | 


during 1861 at the following important centres of industry :— 
Birmingham, Aston, Nottingham with Radford and Basford, 
Wolverhampton, Merthyr Tydfil, Abergavenny, Coventry, and 
Blackburn. During 186) inquiry for the same purpose had been 
made in other places and neighbourhoods. The inspections of ‘61 
were, like those of ’60, made by Dr. Greenhow. The inquiry starts 
on a statistical basis. An investigation of the death registers had 
shown that in certain districts of England—districts which are 
specially the seats of particular kinds of industry—grown-up men or 
women die from diseases of the lung or from some of such diseases, 
three times, four times, even six times as abundantly as in other 
districts of England. And the object of the inquiry was to trace 
this effect to its causes. Especially since the great local excesses of 
lung disease go with certain industrial relations of the people, it was 
necessary to ascertain, with regard to each inspected p'ace, what 
definite causes of lung disease are involved in the particular local 
industry. 

Among the occupations which have thus had their sanitary cir- 
cumstances reviewed are—tin, copper, coal, iron, and lead mining, at 
Redruth, Penzance, Wolverhampton, Merthyr Tydfil, Abergavenny, 
Reeth, and Pateley Bridge; the smelting of metals and the 
making of metallic iustruments, large and small, at Merthyr 
Tydfil, Abergavenny, Wolverhampton, Bromsgrove, Alcester, 
Aston, Birmingham, and Sheffield ; at the latter two places 
the making of miscellaneous knick-knacks from pebbles, shells, 
ivory, horn, wood, gutta-percha, &c. 

The results of this very large inquiry explain how it is that the 
inspected occupations are so hurtful to those who follow them; how 
it is that, in much of our best national industry, the workman, by 
reason of his work, loses some considerable part of his life. In the 
first place, apart from whatever unwholesome influences belong to 
the special nature of this or that industrial process, it bas appeared 
to be the general fault of the inspected indoor employments that the 
woliganl are apt to pass their day—often a very long day—in 
rooms which are more or less unwholesome for want of ventilation. 


In a very large proportion of cases this unwholesome condition pre- | 


vails to such an extent that deaths by phthisis and by other tuber- 
cular and scrofulous diseases might be expected abundantly to result 
from it. The evil occurs under different industrial circumstances. 
One industry is followed in the houses of the workpeople; another 
with more or less aggregation in common work places. But through- 
out the whole scale, from the humblest cottage industry even up to 
the highest developments of our factory system, amid infinite 
differences of occupation, the same great removabie evil abounds. 
“ And in scene after scene of honesty, industry, and independence, 
the medical eye sees monotonously this one terrible shadow ot 
suffering and death.” In the second place, it has appeared that, in 
many of the inspected employments, there are special sources of 
danger to the lungs by way of direct irritation ; and that, against 
these various special dangers, little effectual precaution is taken. 
Thus, in some gigantic branches of our national industry, such 
as the textile manufactures, the manufacture of earthenware 
and china, the manufacture of steel and iron, and in many less 
extensive occupations, workpeople in large numbers, sometimes 
nearly all whe are employed in particular departments of the busi- 
ness—break down prematurely with lung disease under pressure of 
the mere dustiness of their occupation. The gradually accumu- 
lating consequences of the habitual irritation thus occasioned are— 
primarily confirmed bronchitis, and, secondarily in the graver cases, 
an irreparable destruction of lung-texture. Again, in the operation 
of mining there is special danger to the lungs from influences which, 
if not very successfully dealt with, render the subterranean atmo- 
sphere, both chemically and mechanically, unfit for respiration. And 
80 imperfect, hitherto, has been the adoption of safeguards against 
this danger, that, with one very notable exception, miners, as a 
class—and the class includes, ia England alone, more than 800,000 
workmen—break down prematurely with bronchitis and pneumonia, 
caused by the atmosphere in which they labour. 

In metallic manufacture the grinders and polishers of steel are the 
worst sufferers. Their work, abundantly illustrated in the inspected 
districts of Bromsgrove, Alcester, Sheffield, Aston, and Birmingham, 
consists in giving final shape and smoothness to the edges, points, 
and surfaces of innumerable steel instruments—knives, forks, razors, 
scissors, chisels, needles, saws, files, scythes, swords, bayonets, gun 
barrels, fish-hooks, gimblets, spindles, fire-irons, &c., and as this 
final shaping and glazing of hard metal is done by the nib of 
revolving grindstones and emery wheels, dust is of necessity pro- 
duced in every step of the process—dust which may be extremely 
fine, but is of ulmost adamantine hardness. The diffusion of this 
dust into the air of work-places is not nearly so great in wet grinding 
as in dry griniing; for in wet grinding the surface of the wheel as 
it revolves dips into water and carries thither a large proportion of 
the detritus which otherwise would be diffused into the air; but, 
even in this case, there continues a perceptible diffusion of the dust, 
and, unfortunately, the grinder suffers a special ioconvenience of 
the damp to which he is habitually exposed. Moreover, the dust in 
mere grinding and polishing is by no means the only dust of the 
work places in question. For, first, each grindstone when new must 
itself be rough ground into shape by the workmen: and after- 
wards, perhaps twice or thrice a day, its worn surfaces must be fresh 
roughened for use; and in these processes of “razing” and “ hack- 
ing” as they are called—processes which dry grinding and wet 
grinding have in common—great clouds of grit rising from the wheel 
first densely envelope the operator, and then diffuse through the 
work place. It has long been known that the spray of these pro- 
cesses makes a deadly atmosphere for men who breathe it; and 
against this great evil some not inconsiderable pains have been 
taken. ‘I'o a great extent it is now the case that the dry grinder’s 
Wheel moves in a partial wooden casing, from within which the 
dusty air is constantly being drawn by a revolving fan into an air 
shaft away from the workman. Yet notwithstanding this con- 
trivance the employment continues greatly hurtful ; first, because 
the ventilated wheel box is used only in dry-grinding ; secondly, 

use in dry grinding it is not universally used; thirdly, because 
even where it is used there still escapes into the work place a consi- 
derable residue of dust from the processes of grinding and glazing; 
and fourthly, because it has no sensible influence on those clouds of 
dust which the processes of razing and hacking engender. ‘I'he re- 
port made of the health of the grinders is that few of them work 
Continuously for many years without suffering more or Jess from 
the occupation. At first there is oppression at the chest, followed by 
shortness of breath, cough, and expectoration, symptoms which 
advance slowly and attract little notice till they get aggravated by 
catarrh ; after a while the bronchitis which they indicate gets com- 
plicated with solidification of the luug, and eveutually, it is said, the 
lung undergoes changes of an ulcerative kind. Among twenty-one 
erage aged thirty and upward, whom Dr. Greenhow examined at 
irmingham, fifteen, though still at work, were suffering more or 
less from shortness of breath, cough, and expectoration—some of them 
soseverely as to be almost incapacitated for labour. Not many grinders 


suffering from the characteristic disease could be induced to submit 

to stetheoscopic examination;, but of those whom Dr. Greenhow 
|examined at Sheffield he reports:—Several are suffering from 
chronic bronchitis, and others ina more advanced stage of the dis- 
ease afforded evidence of consolidation of the lungs. 

In our mining industry there is, as already intimated, only broad 
exception to the rule that miners, as a class, break down prematurely 
with lung disease. But, first, with regard to that which unhappil 
is the rule, What are the circumstances under which the miner's 
lung disease is contracted? ‘The miner, like the indoor operative, 
often spends his day in an ill-ventilated work place. But the non- 
ventilation from which he suffers is associated in its existence and 
its consequences with conditions special to the subterranean 7 4 
ment, avd far more complex than those which belong to the 
non-ventilation of common work places. The air in which he works 
is air which, for his safety’s sake, ought pre-eminently to be venti- 
| lated; for, in most cases, not only the exhalations of human labour, 
, but gases indigenous of the mined earth or gases from gunpowder 
| burnt in rock blasting, tend incessantly to gatber round him, at his 
Nor is it always 
| only on that account that ventilation is important to the miner; for, 
against the dust and smoke which abound in many mining operations 
| —against the heat which, in deep mines, grow with every consider- 

able descent--and against the terrible danger of firedamp, ventilation 
| is the oue possible corrective. ‘The air in ill-ventilated mines must be 
| very greatly more impure than the air of ill-ventil.ted above-ground 
places. So considerable must be its defect of oxygen, so consider- 
| able its excess of carbonic acid, that not only must it be insufficient 
| —often almost urgently insuflicient— for healthy respiration, but, in 
| many cases, must interpose an appreciable physical obstacle to the 

free circulation of blood through the lungs. And the same air, 

besides being chemically insufficient for respiration, also carries with 
| it into the miners’ lungs more or less irritant material— material 
| which, though the air wherever so well oxygenated, would itself 
tend to produce brouchitis—grit and soot, and the acid fumes of 
combustion. The miner, meanwhile, is not at sedentary employ- 
ment, like many indoor operatives, but is doing arduous, muscular 
work for many consecutive hours—work which claims full service 
from all his apparatus of respiration. When, on the one hand, it is 
considered how very burtful to the lungs must be the atmosphere 
of an ill-ventilated mine, and when, on tie other hand, it is consi- 
dered that, without much expenditure of skill and money, the 
ventilation of mines is not possible, nor even with much expendi- 
ture always easy, there could be no wonder though the miner 
almost invariably got lung disease. 

Oue class of miners—that of the Northumberland and Durham 
colliers—forms the striking to the general rule which applies tv 
miners. So far as existing mortuary stati-tics enable a judgment to 
be formed, these miners, as compared with other classes of the com- 
munity, do not suffer any important excess either of pulmonary or of 
other disease; and were it not for the chances of violent death which 
surround them, their employmeut might be deemed fully compatible 
with an average expectation of life. On the other hand, the rule 
to which those colliers are the exception, the rule to empluyment in 
mines causes pulmonary disease, and Jeads to premature disable- 
ment and death, is illustrated in the mortuary statistics of Redruth, 
Penzance, Abergavenny, Merthyr Tydfil, Wolverhampton, Alston, 
Reeth, and Pateley Bridge; though, again, even among these 
suffering populations, the pressure of pulmonary disease varies not 
inconsiderably in its amount. The healthiness of the northern coal 
miners, and the better degrees of suffering among some of our other 
miners, correspond to the different degrees of ventilation in the 
mines where those miners are engaged. 

In the northern coal mines good ventilation is the rule; in the 
copper mines and tin mines of Cornwall, in the lead mines ot 
Reeth, Alston, and Pateley Bridge,and in the iron minesand coal miues 
of Wolverhampton, A bergavenny,and Merther'T ydfil, good ventilation 
is the exception. Yet even with regard to the latter classes of 
mines, testimony is borne to the effects of, relatively, good ventila- 
tion; not only as evidence that in recent times ventilation has 
almost universally been improved, and therewith the miner's occupa- 
tion been made less fatal to him, but likewise as evidence on the 
comparative ventilation and comp rative unwholesomeness of mines. 
Thus, among the Welsh miuers, it is said that “in some mines the 
smoke (of gunpowder blasting) is rapidly carried away by the 
ventilating current, while in others it lingers for a long time. 
It was distinctly stated of one mine that the smoke is swept away 
from the face of the work where the men are most exposed to inhale 
it, in a few minutes after the explosion, while the atmosphere of 
other mines was said to be scarcely ever free from smoke, which 
only disappeared by what the miners expressively call ‘dying away.’ 
The miners employed in the former were reported by the manager, the 
surgeon, the overman, and by some of the men themselves, to be nearly 


| work, as an atmosphere quite unfit for respiration. 





the latter, that almost all the men become astlmatical as they ad- 
vance in Jife. These are, indeed, extreme cases—the one being the 
best, and the others probably among the worst ventilated mines in the 
district; but there are also other mines of every intermediate variety 
as regards the elliciency of their ventilation.” ‘lhus, again, in the 
Wolverhampton district (where there was much difference in the 
ventilation of mines), evidence was repeatedly given that the men 
suffer in proportion to the dust and powder smoke diffused through 
the atmosphere of the mine, that this depends on the greater or less 
inefliciency of the ventilation, that the well-ventilated mines are 
much less injurious to health than such as are ill-ventilated. And 





evidence which is the more important, because they, of all miners, 
| are probably the most suffering class. Differences, indeed, were 
| spoken of, dependent on geological circumstances of the mine, 
that mines in some strata would be dusticr than mines in other 
strata, and no doubt this is the case. But the great difference 
| was the difference of ventilation—a difference which, of course, 
|makes itself more felt in proportion to the dustiness and 
| other impurity of the mine. As it was better or worse, the 
| miners’ time for disablement varied. In one mine which was 
visited all the men, it was stated, became short-breathed before the 


materially till after filty. And in other instances it nade itself 
obvious in its effects. “Men (it is reported) who have previously 


shown themselves but slightly affected, being thereby less able to | 


| resist the deleterious influences attendant on mining than men in 


that is, an ill-ventilated place of health. On the other hand, timeiy 
removal to a better situation often proves an effectual means of 
checking the progress of the complaint. Several lead miners who, 
| feeling their health injured by their occupution, had either worked 
for a ume at coal mining, or at some employment on the surface of 
the earth, asserted that they had, by this means, very much mitigated 
their ailments, some of them having subsequently been able to 
resume their origiual occupation.” 

(To be continued.) 





Inon PLATED Steamens ror T'urkey.—The Sultan of Turkey has 
decided upon ordering four iron cased iron screw steamships of the 
Valiant class, to be built in this country, excepting that they will be 
15it. longer, and will mount two more guns. ‘The Thames Iron 
Shipbuilding Company have received an order for one ship, and the 
other three are to be constructed by sume equally experienced 
builders.—Army and Navy Uazette. 

Messrs. J. I. Cam anp Co. — (From our Correspondent.)\— 
Many readers of Tue Excineer may have come across the name of 
this prominent firm in the ca‘alogues and also i: the weste.n annexe 
of the late luteruational Extibitiun. he enterprise is in reality a 


Joint stock undertaking, in whicu capital is embarked to the extent 
of £250,000, The profits realised in 1861-2 are stated in a report 
just presented to have been 477,320; but one-halfthe amount remain- 
ing after paying interest at the rate of 5 per cent on the stures goes to 
the management. The balance remaining was applied to a dividend, 
the total distribution made to the shareholders being at the rate of 
15 per cent. forthe year. 





health, often break dow idly omouve ‘ wind-leas.’ | q ; } 
nealth, often break down rapidly on being removed to a ‘ wind-less,’ | letters being used to distinguish the several parts in each figure. 





exempt from miuers’ asthma; while it was ascertained from some of | 


SIEBE’S REFRIGERATING APPARATUS. 


Tus invention, by Danie! E. Siebe, of Mason-street, Lambeth, has 
for its object increased economy in the working of machines em- 
ployed for making ice, and for other purposes requiring an artificially 
reduced temperature ; parts thereof are also applicable to other uses. 

It consists, firstly, of an improved form of air pump, the valves of 
which are moved by mechanical means, and are so arranged that the 
period at which the outlet valves open varies to suit the density for 
the time being of the air, gas, or vapour operated upon. For this 
purpose the valves are opened by means of a cam or cams, the 
position of which is or are altered to suit the varying pressures, so 
as to open the valves at the proper time by means of a pressure or 
vacuum gauge, or of a combination of pressure and vacuum gauge or 
other equivalent or suitable means. This arrangement is applicable 
also to pumps which are or may be made use of for various other 

urposes, 

Secondly, of a form of condenser, wherein the current of condensing 
water is caused to flow in a contrary direction to that of the vapour 
required to be condensed, and is kept throughout its course in 
intimate contact with the pipes, tubes, or chambers containing the 
vapour, thus producing considerably increased condensing effect. 

Thirdly, in an improved multitubular refrigerator, in which the 
tubes, insteod of being placed horizontally as usual, are arranged 
vertically, and the cooling fluid contained in the vessel containing 
and surrounding the tubes is thus relieved from the liability to 
those variations of pressure which in the ordinary construction 
are frequently the cause of injury to the refrigerator. 

Fourthly, in a regulator whereby the return of the ether from 
the condenser to the refrigerator is governed, and which consists of 
an arrangement of float connected by a lever or other equivalent, 
or suitable means, with a tap or valve whereby on the rising of the 
ether to the level allowed, a communication iv opened with and any 
excess of ether passes to the refrigerator. When a tap is employed 
for this purpose its plug is made with a sharp cone (so as to avoid 
any liability to becoming set fast), and is kept up to its bear- 
ing by means of aspring. A stud or pin passing through the side 
of the regulator enables the float to be raised from the outside 
when required, a glass being provided which enables the level of 
the ether contained in the regulator at all times to be seen. 

Fifthly, in enabling the moulds or vessels containing the liquid to 
be cooled or frozen, to be moved successively towards the refrige- 
rating power as others of the moulds are removed. For this pur- 
pose the moulds are arranged either singly or in sets of two or 
more, so that on one or a set of moulds being removed from the end 
nearest to the refrigerating power, the remaining moulds may be 
moved towards it either by a screw or other suitable means, and 
fresh moulds inserted at the end farthest from the refrigerator. 

It may be well to explain that this class of refrigerating or cooling 
apparatus acts on the well known principle of the evaporation of 
volatile |.quids in vacuo, and their subsequent condensation under 
pressure with the assistance of water at an ordinary temperature. 

Fig. 1 is a general plan, partly in section, showing the improve- 
ments arranged in combination with each other for the purpose of 
making ice. 

a represents a horizontal section of one arrangement of the 
improved air pump, having a solid piston 6 driven from the shaft ¢ 
by means of a crank d; e, f, are the inlet valves, communicating 
with the refrigerator i, and g, 4, the outlet communicating with the 
condenser j. In the position shown the inlet valve e and the outlet 
valve h are each partly open, and the piston about to commence its 
stroke drawing vapour oan the refrigerator through the valve e, 
and forcing that previously contained in the pump cylinder through 
the valve / into the condenser 9. 

‘The mode of actuating the outlet valves is shown at Fig. 2, & re- 
presents a pressure and vacuum gauge, having a corrugated disc k', 
capable of being forced outward, or caused to assume a convex 
form by excess of internal pressure, or the reverse when a 
partial vacuum is formed within. This gauge is connected by 
means of a small tube 4? with one end of the cylinder a, the raising 
and depression of its disc by the varying pressure in the cyliuder 
acting upon a lever/, which in turn acts against a collar m fixed 
on the shaft or spindle ». This shaft is driven by bevel wheels, so 
as to revolve at the same rate as the crank d, and is eapable of 
sliding eudwise in its bearings. It is fitted with cams 0, o!, which 
are fixed upon it, and pirtake of its movements. In addition to the 
gauge & there are also two other gauges p and g, one of which, p, is 
connected by a pipe or tube with the condenser j, and operates — 
the shaft n by means of a lever 7, acting between two collars 
fixed upon the shaft, and the other, g, which is connected with the 
cylinder at the contrary end to &, acts upon the shaft n through a 
lever in the same manner. Thecamso and o! are formed with a por- 
tion of their length concentric with and parallel to the shaft n (and 
consequently will not move a lever pressing against them in that 
part), and trom this concentric and parallel part are formed with 
a gradually increasing and widening rise, which at the opposite end 
of the cam comprises one entire half of the revolution. The spindles 
of the segmental valves g and / pass through suitable stuffing boxes 
to the outside of the valve chambers, and are fitted with levers s and 


| s', which are connected by rods with the bell crank levers ¢, ¢ 


equally among the lead miners evidence to the same effect was given ; | 


fitted with rollers u, u', which press against the cams o and o', so 


| that, when the higher parts of the cams act against them the bell 
| crank levers are raised and open the valves. 


The action of this 
arrangement is as follows:—So long as the pressure in the con- 
denser 7 is in excess of the pressure in the cylinder at that side of the 
piston which for the time being is in process of compression, the dis 


| of the gauge p remains forced outward in a convex form, and by 


acting upon the lever 7 retains the shaft n in such a position as to 


| present the concentric portions only of either of the cams to the 


age of forty; while, in anuther mine, few it was said suffered | 


respective bell crank levers, but immediately upon the pressure in 
the cylinder becoming equal to that in the condenser, the disc of the 
gauge # or g, a8 the case may be, is caused to assume the convex 
form, and thereby, through its lever, to move the shaft n endwise in 
its bearings, thus bringing the higher part of one or other of the 
cams into a position to act upon its bell crank lever, and thereby to 
open the valve connected therewith. The inlet valves may be 
opened and closed as required by any ordinary or suitable arrange- 
ment of cams or levers. 

Fig. 4 is a vertical section of a condenser constructed according 
to the improvements. It is also shown in plan at y, Fig. 1, the same 


A represents a rectangular trough or cistern divided vertically 
into two compartments by the division B, and containing the 
series of tubes C, Cl, between each bend or lap of which is pleced 
a board or plate D projecting from and attached to the end of 
the cistern. The larger tubes C are connected with the air pump 
by the pipe E, and the lower end of the series of pipes is co.aected 
at F wih the cylindrical air vessel G contained in the smaller 
division of the cistern, and surmounted by a pressure and vacuum 
gauge H; to this air vessel are connected pipes 1, J, and K, the 
pipes | and K being connected with the regulator, as shown in 
Fig. 1, and the pipe J with a small pump employed for the purpose 
of drawing off any air that may collect in the vessel G. The vapour 
to be condensed enters by the pipe E, and after passing along the 
large pipes C, enters the smaller pipes or tubes C!, passing through 
their entire length, becoming condensed in the e and en- 
tering the vessel G at F. The water employed for coudensation 
enters at the upper part of the smaller chamber of the cistern, 
surrounds the vessel G, and passes into the larger chamber vy 
an opening situated at the bottom of the division B. It is then 
in its way tothe upper part of the largechamber, compelled by tne 
boards D (which are attached alternately to each end of the chamber, 
and pass bet ween each lup of the tubes C'), to traverse theentire length 
all the tubes in a direction contrary to that in which the vapour 
enters them, finally leaving the cistern by an overflow pipe situated 
at its upper end. 

Fig. 5 is a vertical section of the refrigerator, shown also in plan até, 
Fig. 1; it consists of a circular cistern L, containing a cylindrical 
vessel M, having anumber of tubes N passing vertically through it, 
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hese tubes are surmounted by and open to a cistern O, into which the 
salt water or other liquid to be cooled is led, having its entrance by 
the pipe P, and after passing downwards through the tubes N and 
through a series of perforations formed in a small chamber 
situated at the bottom of the vessel M, passing upward around the 
outside thereof, and flowing off from the top of the cistern L, 
whence it passes to the trough containing the ice moulds, as shown 
at Fig. 1. The ether or other volatile liquid, by the evaporation of 
which the refrigeration is produced, enters the vessel M by the pipe 
Q), to which is connected a vertical pipe fitted with a jtlass gauge 
for showing the height of the contained ether or other vo.atile liquid. 
The vapour formed in the vessel M is drawn off therefrom by the 
pipe Ki fitted with a vacuum gauge, and communicating with the air 
pump. 

Figs. 6 and 7 are respectively a vertical section of the improved 
regulator, showing the interior parts of the same in elevation, and 
a horizontal section showing the interior parts in plan; it is also 
shown at Fig. 1. It consists of a metallic case 8, into which the 
ether or other volatile liquid is led from the condenser by a pipe I. 
A curved pipe U leads from about the level of the opening of the 
pipe | to a cock or tap V, constructed with a sharp cone for the 
purpose of preventing sticking, as previously described. a ball 
float W is connected by a lever with the plug of the cock V, and is 
so adjusted as to permit the passage of liquid only through the 
cock, inasmuch as the ball will not rise to the requisite height for 
opening the cock, excepting by the presence in the regulator of a 
certain amount of liquid to float it. A spindle X passing through 
a stuffing box, and fitted with a bell crank passing uuder the float 
lever, as shown, enables the float to be raised and the cock when 
required to be thus opened from without. <A plate of glass Y 
situated at the end of the case enables the level of the liquid 
contained in the regulator to be seen, and the proper action of the 
float observed. 


The trough for containing the ice moulds is shown in plan at | 
The mould | 
boxes vin this case are each formed to contain four moulds en- | 
closed in a trough, which in working is placed at a small angle with | 


> 


Fig. 1, and a vertical section of part thereof at Fig. 3. 


he horizontal, so that the end nearest to the refrigerating power is 
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The saline or other non-congealable 
solution enters the trough by a longitudinal aperture or slit formed 
in the under side of the tube w, and gradually makes its way to the 
lower end of the trough, surrounding and abstracting heat from 


higher than the contrary end. 


each of the moulds in its course. On reaching the lower end it is 
drawn off and returned to the refrigerator by a pump 2 worked from 
the crank shaft ec, and constructed as hereinafter explained. The 
mould boxes vare moved upward, as required, towards the refrigerat- 
ing power, by meaus of a screw y working into a nut formed ina 
hollow spindle y', to which is attached a cross head for acting upon 
them. When the water contained in the moulds of the upper or 
No. 1 box is congealed, a metal cover v' is placed over it, so as to con- 
duct the non-congealable solution into box No. 2, a cover being placed 
over the first mould of that box, to prevent any of the non-congealable 
solution from splashing into it. The frame w!, which forms a water- 
tight joint by being pressed against box No. 1, being removed, 
the whole of the boxes are moved upward by the screw y as herein- 
before described until box No. 1 occupies the vacant space at 
the upper end of the trough. It is then lifted out, and 
the moulds z having been emptied of the ice are refilled with water 
replaced in the box, and returned to the lower end of the trough. 
The frame w! is then replaced, forming a water-tight joint as before. 
The pump 2, employed for withdrawing the non-congealable 
solution from the lower end of the trough, and returning it to the 
refrigerator, is shown in detail at Figs. 8, 9, and 10; Fig. 8 being 
a longitudinal section, Fig. 9 a plan, with the valve bonnet 
removed, and Fig. 10 an end elevation. The cylinder 2 is fitted 
with a solid piston 3, and communicates at each end with the valve 
box 4 divided horizontally into two chambers, each containing four 
compartments ; those of the upper chamber being each furnished 
with a valve opening upwards, as shown. ‘The inlet 5 to the pump 
communicates with those compartments of the chamber 4 situated 
beneath the valves 6 and 6', and the outlet 7, with the compartments 
of the upper chamber containing the valves 8 and 8!. The pas- 
sages which connect the respective ends of the cylinder with the 
valve box, communicate with the upper compartments containing 
the valves 6 and 6', and also with those situated beneath the valves 
8 and 8' as shown in Fig. 8,at9 and 10. The action is as fol- 





lows :—Supposing the piston to be travelling in the direction of the 
arrows, the water entering by the passage 5 beneath the valve 
6, raises it and flows into the cylinder, while at the same time the 
water contained in the cylinder on the contrary side of the piston 
is forced through the aperture 10, Fig. 10, beneath the valve 8!, and 
raising it flows out through the passage 7, a similar action taking 
place on the return stroke with valves 6! and 8 Mr. Siebe's ice- 
making machinery in the Exhibition attracted much attention. 





Tue Sypuon Dam or THE Mippie-tever Dratn.—Mr. Hawkshaw 
has addressed the following note to a contemporary :—‘ I have just 
seen your remarks on the syphon dam of the Middle-level drain. 
In these remarks I observe a repetition of a statement that has 
appeared in the Times and other journals as well as your own, Viz., 
that Mr. Appold has some merit in their application. I beg to say 
this is simply untrue. Mr. Appcld, beyond being a spectator of 
their progress, had nothing to do either with the projection or con- 
struction of the syphons. Itis true that Mr. Appold, like a great 
number of other persons, tendered advice which I could not act 
upon.” 


Nava. Enarveers.—The following appointments have been mad 
since our last :—James Driver, supernunerary in the Asia, promoted 
to chief engineer; Charles Boddington, confirmed as second-class 
assistant-engineer in the St. George; Thomas Francis Hall, super- 
numerary in the Fisgard, promoted to be chief engineer; William 
Gilbert, second-class assistant-engineer, to the Eclipse. The follow- 
ing supernumeraries in the Euryalus have been corfirmed as 
second-class assistant-engineers:—Joseph HK. Leal, James Rad- 
ford, Joseph Sharpe, Peter M‘Cormack, Benjamin F. Lewarn, 
W. C. Amos, Edward Fisher, Francis Andrew, and William H. Moore. 
W. E. Pilcher and Robert Glasspole, of the Neptune, Valentine 
Horne, of the Emerald, and Charles D. Thomas, of the Scout, pro- 
moted to first-class assistant-engineers; Henry White (a), of the 
Flying Fish, Thomas Murray, of the Indus, James Croll, of the Arro- 
gant, William B. Owen, of the Scylla, and Henry Jesse Iles, of the 
Renard, promoted to acting first-class assistant-engineers. 
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TO CORRESPONDENTS. 


*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

T. A. S.—Next week. 

S. G.— We believe the whole matter rests with Mr. Bazalgette. 

C. H. M.—Of course such qualities ave desirable in a propeller. We do not 
see why you need ask, 

ALPHA.—Roast your cast iron at a red heat in a box along with powdered iron 
ore or other oxide of iron. 

Many CO&REsPONDENTS.—ZJn reply to numerous letters we would say that we 
believe Mr. Allen has already left England. 

J. D. J.—G@as tar. sirst boiled to expel the ammonia, is the cheapest protection 
of iron against rust, It is, too, one of the best. 

Cc. G. W.—ZIn the second statement of the rule (“Practical”) the words ** de- 
duct from” were inadvertently used for “ add to.” 

T. A. M.—The plane of suspension in governor balls must be taken as at the 
point at which the arms would intersect Uf extended sufficiently upwards, 
and at the same divergence of the balls as that to which the caleulation is 
made to apply. 

H. P.—Boulton and Watt's rule for es'imating the nominal horse power of 
engines is used to a considerable extent in the south of England, and may 
perhaps be taken as authoritative. The speed of the piston vs assumed to be 
128/t. per minute, this is multiplied by the cube rvot of tie length of the 
sivove in feet, the product multiplied by 7 lb. pressure on each square inch of 
piston, and the jinal product divided by 33,000 for nominal horse power. For 
boilers each horse power should have a square foot of sire grate, a square 
ward of heating surface, anda cubic yard of total capacity. What a blessing 
it would be if the term ** nominal horse power ” were abolished for ever! 

Piston.—Mr. Baddeley's letter has already been complained of as personal. 
To some extent it may have been 80, But the London Five Eagine Bstabl. sh- 
ment, notwithstanding that it is the property of un association of insurance 
companies, is looked upon as having a public character, and hence the 
conduct of its managers may be criticised, and the quality of the engines 
which they buy may be discussed with some jreedom. We do not always feel 
ourselves Justisied in withholding Letters from the conclusions of which we 
may happen to dissent, as we certainly do dissent from Mr, Baddeley’s, but 
in opening our columns for such a discussion we cannot allow yeu to speak 
ofhim as you do. Your language so weakens your case that we cannot allow 
your letter to appear. 





ELECTRO MAGNETS. 
(To the Editor of The Eagineer.) 

Six,—If any one of your readers would take the trouble to answer the 
following questions, I should feel much obliged to him :— 

1, What length of insulated wire should be coiled round a given weight 
of iron, to confer the greatest magnetic power which such a mass of iron 
is capable of receiving ? 

2. Of what gauge should the wire be? 

8. What number of cells of Daniell’s or Grove’s batteries ought theo- 
retically to develope 1-horse power in a motive engine ? '. M. E, 

Hastings, November 5th. 





MEETING NEXT WEEK. 
IvsTITUTION oF CiviL ENGINEERS.—Tuesday, 11th November, at 8 p.m., 
opening meeting, ‘*The Railway System of Germany,” by Mr. R. Craw- 
ford, Assoc. Inst, C.E. 
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THE INTERNATIONAL EXHIBITION. 

THE Exhibition was practically closed on Saturday last, 
although the main building will still be open to the public 
for a few days longer, during which time every effort 
will be made to sell off and remove the contents. ‘The 
department of machinery in motion is completely closed 
to all but exhibitors and their assistants. We cannot 
but believe that there are many who will regret the break- 
ing up of so grand a collection of the choicest productions 
of art and industry. ‘To lose the Exhibition is like losing 
an old friend. The present, meanwhile, is a fitting time 
for reviewing the decennial progress which this great dis- 
play has illustrated. Recurring to the Exhibition of 1851, 
the steam plough, submarine telegraphs, the sewing ma- 
chine, and the Bessemer process of steel-making, would 
appear to be the most important of our acquisitions in the 
way of inventions and the practical applications of science 
to useful purposes within the last eleven years. The 
steam plough appears likely to supersede horse ploughing 
toa very great extent; submarine telegraphs will, there 
is still reason to hope, yet afford the same certainty of 
communication across the sea as is now supplied by wires 
overland; the sewing machine has already revolutionised 
4 most important branch of domestic industry, and, finally, 
the Bessemer process, although, from the short time since 
it was first worked, it has not yet been fully perfected, 
certainly promises to supersede the common modes of 
iron-making and steel-making to a very great extent, if 
not altogether, 

Krupp’s immense ingots of steel, and our own great 
armour plates, together with the Butterley rolled beams, 
attest the vast strides which have lately been made in the 
manufacture of iron and steel in large masses. 

In ordnance much ingenuity has been manifested and a 
degree of careful construction exhibited far surpassing any 
thing of the kind before known. The whole question of 
ordnance, however, is still so unsettled—the old-fashioned 
68-pounders being still the most powerful guns in the naval 
service, while also our costly weapons have been rejected 
by other nations—that we cannot so easily judge what our 
actual progress has been during the last ten years, further 
than that, by making stronger guns and burning more 
_ we have accomplished somewhat more destructive 

Ss. 

In the applications of steam power we have improved 
and greatly extended the use of the screw propeller; we 
have fitted surface condensers and superheating apparatus 
to some of our marine engines; we have begun to make 
road locomotives, traction engines, and steam fire-engines, 
ro have considerably improved and more largely adopted 
Steam hammers, steam cranes, steam rivetting-machines, 





and other machines embodying special applications of 
steam power. Steam power is, my generally, more 
economically obtained and applied than it was ten or 
eleven years ago, and it has been applied to many new 
and important purposes. On railways, coke has been 
made to answer the purpose of coal, and a considerable 
economy thereby effected. 

The increased application of water pressure machinery 
has been attended with much economy and convenience, 
and it has now been adapted to the steering of ships and for 
other purposes especially requiring great aud steady power. 
The centrifugal pump, which acquired much prominence 
during the last Exhibition, has been greatly improved, and 
we believe that the late trials of duty at the Exhibition 
will show results which will place this class of pumps 
among the most effective and economical examples of our 
water raising machinery. The Injector, we need not add, 
dates from since 1851. 

The general introduction of clay retorts into gasworks 
is a step worthy of notice. Few, if any, iron retorts 
were exhibited this year, while the display of clay retorts 
was large and suggestive. Mr. Christie was the first, as 
engineer to the Commercial Gasworks, to completely fit up, 
in 1850, a London establishment with clay retorts. They 
are now used almost exclusively in the nineteen London 
Gasworks, and are found to last three times as long as iron 
retorts and to give less trouble in furring. 

We may add that machinery has been applied to many im- 
portant branches of handicraft, such as gun making, lock 
making, boat building, iron moulding, &c., and with a 
marked improvement in the quality of the goods as well as 
increased cheapness in their production. Wood working 
machinery also has been considerably improved and its ap- 
plications extended. 

On the whole, the Exhibition has illustrated a vast aggre- 
gate progress since 1851, and it is gratifying to know 





way, and the marine engineers have shown the capabilities 
of a like construction up to monster diameters, and under 
many and grave difficulties of arrangement. The foreigners, 
by the way, sent some very fair examples of horizontal 
engines, although none of very large size. Quillacq’s long 
stroke winding engine was a very good job, and so was 
Farcot’s engine in the French department. M. Legou- 
teux’s engine, not far off, and bearing an external resem- 
blance to Farcot’s, was not up to the mark. 

One of the most noteworthy points in connection with 
the fixed engines was the occasional appearance of expan- 
sion gear regulated directly by the governor. Perhaps the 
best examples were those afforded by the Corliss engines, 
as servilely copied from the American original by the 
United Steam Navigation Company, of Madgeburg, and 
by Liebermann and Mestern, of Sprottau, in Silesia. The 
parts have a complicated aspect, but there is no doubt of 
the instantaneous promptness of action of the governor 
upon the steam valves, giving the piston anywhere from 
2in. to 2}ft. of steam, according to the work going on at 


| the moment. In America these engines are in great repute, 


that, with but few exceptions, British ingenuity, skill, and | 


industry have abundantly proved their superiority over the 
best efforts of other countries. 


STEAM ENGINES AT THE LATE EXHIBITION, 

AMONG mechanical engineers the term “steam engine” 
is more commonly restricted to stationary steam engines 
employed to drive machinery distinct and separate in struc- 
ture from themselves. ‘Thus applied, the term excludes 
marine, locomotive, and portable engines, steam hammers, 
steam pumps, steam rivetting machines, Xc., all of which, 
of course, are, strictly, as much “ steam engines” as those 
which drive a cotton factory or a rolling mil. Using the 
term in this restricted sense, the late Exhibition afforded a 
few examples of novel and improved arrangement. It was 


somewhat remarkable that, among so large a number of | 


engines exhibited in motion, but three or four should have 
had condensers. ‘This circumstance, however, is in part 
explained by the fact that it would have been inconvenient 
and costly to obtain a large supply of condensing water, 
1,000 indicated horse power requiring for the seven hours 
for which the machinery was worked daily, say 625,000 
gallons, equal to tle contents of a pond with an acre of 
surface and 2ft. 34in. deep. The preponderance of non- 
condensing engines in the now dismantled annexe may, 
nevertheless, be accepted as an indication of the increasing 
favour with which engines of this class are being now re- 
garded, and we doubt whether a much larger number 
of condensing engines would have been exhibited 
had the annexe stood upon the margin of a lake 
of 100 acres. Many engineers have been led, from 
various weighty reasons, to adopt much higher pres- 
sures of steam than formerly prevailed, and, with high 
pressure, even with considerable expansion, the relative 
quantity of condensing water required, and the consequent 
size of the air pump, becomes so great that a very large part 
of the available vacuum is practically sacrificed in overcom- 
ing the resistance of the apparatus for maintaining it. 
Surface condensers, it is true, do not, with any pressure of 
steam, involve anythi.., like the same proportionate air- 
pump resistance, but surface condensers are costly, and are 
therefore unlikely to meet with much favour on land, and 
especially where there is good water for the boilers. 1n the 
Exhibition, Messrs. Easton, Amos, and Sons condensed the 
steam from their engines in the great tank erected in con- 
nection with their centrifugal pump, and Messrs. Walter 
May and Co.’s engine had a bulky surface evaporating con- 
denser (Perkins’ patent) erected in a sort of garret over- 
head, andthrough which water could be constantly trickled 
over the pipes. 

Of compound, or high and low pressure engines there 
were a few examples, even where no condenser was em- 
ployed. 
Eastern annexe, made by Mr. Wenham, of Clapham, and 
fitted with superheating apparatus to heat the steam on its 
passage from the smaller to the larger cylinder. In Messrs. 
May and Co.’s engine, already referred to, the steam was 
discharged from the smaller cylinder into a receiver, which, 
being jacketted with high pressure steam, served the pur- 
pose of a superheater for the steam on its way to the low 
pressure cylinder. By means of this receiver the cranks 
corresponding to the two cylinders were set at right 
angles, thus obtaining the uniformity of motion of ordinary 
double cylinder engines. 

In arrangement there were many examples of the 
beam engine, with columns and entablature in the good 
old <>ur-post bedstead style. ‘The sugar mill engineers 
appeazed to patronise this style almost exclusively, and yet 
it is our impression that most of the engines which they 
send away with their mills are horizontal engines. An 
upright cylinder and a low shaft are both very good, but 
whether it is worth while, for the sake of an upright 
cylinder, to erect an iron peristyle with an entablature 
heavy enough for a temple, is anything but clear to our 
mind. Such engines might be most profitably made by 
the ton, but, however purchased, we cannot think that 
they possess any real advantages sufficient to compensate 
for their great comparative cost and bulk. Even for cotton 


mills, where, it would seem to have been supposed, the 
spindles would not run if driven by anything but a beam 
engine, the horizontals are at last beginning to make head- 


and Mr, Corliss is making a fortune from them. One 
of them, made by Mr. Corliss himself, was, we hear, not 
long ago set up for Messrs, A. Pirie and Sons, the eminent 
paper-makers of Aberdeen, But apart from the fact that 
English engineers are not in the habit of taking up Ameri- 
can models and turning them out second-hand, the arrange- 
ment is one which would strike almost any of us as too 
complicated. Mr. Porter’s engine, brought from New 
York, had a different valve gear, also arranged to place the 
steam valves under the instantaneous control of the 
governor. Both Corliss, and Porter’s engines have sepa- 
rate steam and exhaust valves. Farcot’s and Legouteux’s 
engines have also expansion gear variable by the governor, 
Legouteux’s valve gear comprising no less than nine bevel 
gears! 

Messrs. Gwynne and Co.’s and Mr. Porter's engines 
furnished good examples of quick working pistons, the 


| former with ldin. stroke, making from 190 to 210 revo- 


lutions per minute, while Mr. Porter’s, with a 2-ft. stroke, 
made 150 revolutions. With higher speeds counter weights 
must soon be generally adopted for fixed engines, and in 


| the case of some in the annexe these useful adjuncts were, 





indeed, applied. 

Mr. Clark, we believe, has taken diagrams from nearly 
all the engines exhibited in motion, and we Jearn that he 
will soon publish them in a work which he is about to 
prepare upon the mechanical portion of the Exhibition. 
Much was said, at first, of back pressure in the exhaust 
pipes under the annexe, but the fact was that there was 
seldom more than $ lb. of such back pressure anywhere 
except in the passages of engines with badly adjusted 
valves, or those working at a very quick speed. 


We should not now be expected to go into a review of 


the mere detail and workmanship of the engines exhibited, 


but we are bound to say that, in a very large number of 


cases, there was a decided want of that simplicity and 
mechanical elegance of design to which our marine engincers 
have already accustomed us. Our makers of fixed engines 
need not adopt wasteful “trunks” nor double piston rod 
engines, but they may have taken many a useful hint from 
the marine engines lately exhibited. We hope some time 
to see a complete rejection of architectural shams in engine 
work. They are bad enough in engineers’ tools, wood 
working machines, &c., but Mr. Whitworth and others 
have already done much to emancipate the ideas of our 
machinists from such oppressive ignorance and bad taste, 
and our Penns and Maudslays will yet, perhaps, render a 
like good service to engine makers generally. 


INVALID PATENTS. 


A Mr. CHANDLER, the patentee of a water gauge, sends 
us a letter hinting at legal proceedings against us for 
having published the statement that “ Uhandler’s glass- 
“fronted water gauge, patented a couple of years ago, was 
“publicly used in 1857 on a boiler at Mr. Watson’s, 
“ High Bridge Foundry, Neweastle.” We must own to a 
literal inaccuracy in our statement, inasmuch as the gauge 
used in 1857 could not have been “ Chandler’s,” but was 
of a kind for which that gentleman afterwards applied for 
a patent. ‘This applicauon was made on the 29th July, 
1859 (No. 1762) the second part of * the invention ” being 
described as consisting in “cutting a slot in the boiler 


| “itself, and in screwing over the samea shield or frame 


Among these was asmall portable engine in the | 


| 
| 





“carrying plate-glass with the joints secured and made 
“tight by cement or lead, and screwing up the frame as 
“before mentioned.” ‘This describes the gauge used two 
years before by Mr. Watson. Mr. Chandler did not at the 
time proceed beyond his provisional specification, and thus, 
even had not the flat-fronted gauge been used before 
him, he thus dedicated his invention to the public. How- 
ever, by the 9th October, 1860, Mr. Chandler thought 
something might still be done with the gauge, and so he 
took a patent (No. 2,454, 1860) for nineteen alleged im- 
provements. ‘The first was employing flint glass instead 
of plate glass in making such gauges. A patent for the 
use of the best and most costly quality of a given material 
(for plate glass and flint glass can hardly be reckoned as 
different materials any more than iron containing arsenic 
can be reckoned a different material from iron containing 
phosphorus), such a patent appears to be of at least doubt- 
ful validity. ‘The second improvement was for casting the 
glasses in moulds, then annealing them, and then cutting 
or otherwise finishing two surfaces while leaving the edges 
rough. What patentable invention is there in this? ‘The 
third improvement was in making the glasses nine-six- 
teenths of an inch or more in thickness. Dimensions are 
not patentable, and no patent with a claim covering spe- 
cific dimensions can be valid until they are disclaimed. 
The fourth improvement was much like the third; the 
glass was to be 1,',in. or more wide in the part exposed to 
view. ‘The fifth iysprovement, as we read the specification, 
contained nothing more than was described of the aban- 
doned instrument of July, 1859. The sixth improvement 
was for bedding the glass in a mixture of red and white 
lead, the specification of 1859 having claimed the use of red 
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or white lead for the same purpose, ‘The seventh improve- 
ment was for an india-rubber packing, which may or may 
not be used on the gauges sold as Chandler’s patent. The 
eighth improvement was alleged to consist 1n the use of 
reflecting surfaces to show more clearly the level of the 
water. ‘he other eleven improvements were, for the most 
part, the application of details common with ordinary cir- 
cular water gauge tubes, such as the arrangement of cocks 
for turning on and off the water and steam, and for blow- 
ing through, &c. Mr. Chandler very pertinently asks us, 
in his letter, whether the gauge used at Newcastle was 
exactly like his, and so we may as well say that we greatly 
doubt whether anybody but himself would have ever made 
a gauge exactly like those described in his specification, 
but, for anything that is patentable, the Newcast!e gauge 
was, we do not doubt, the same as that since patented. 
Had any one compared the two together we must believe 
that he would have pronounced them to be alike, in 
everything at least which can constitute ‘ invention,” as 
that term has been understood for the last half century 
or 80. 

We do not doubt that Mr. Chandler makes an excellent 
water gauge, and we are not indisposed to believe that, 
having got the start in the trade, he can make and supply 
them cheaper, even when adding his own royalty upon his 
prices, than could others, were there no patent what- 
ever in the way. But, instead of taking a patent for the 
use of glass of a certain quality merely, and for dimensions 
expressed in sixteenths of an inch, we believe Mr. Chandler 
would have done better had he kept his experience to him- 
self and entered the market as a tradesman. It is an 
abuse of our much-abused patent laws to extend them to 
the results of ordinary experience as distinguished fiom 
invention or discovery. So far as any invention or dis- 
covery goes, the water gauge patented October 9th, 1860, 
is in no respect different from that publicly used three 
years before, at Newcastle. But so far as judicious con- 
struction and thorough workmanship go there may bea 

eat difference. We are not at all surprised that Mr. 

handler’s patent was granted, for any one may have a 
patent for almost anything, but we should be greatly sur- 
prised if, upon trial at law, such a patent should be sus- 
tained. 





LITERATURE. 


The Handbook of the Telegraph. By R. Bonn. London: Virtue | 


Brothers and Co 1862, 
UnDER this title we have before us a book which is not 
a scientific book, nor yet an historical book, and certainly 
not an amusing book, but nevertheless a book which might 
in its way be very useful, and even to some interesting, and 
which consists in descriptions of the various rules, regula- 


tions, processes, and manipulations connected with the de- | 


spatch of telegraphic messages. All the various duties 


ofa telegraph clerk are detailed, and all the traffic regula- | 
tions of a telegraph company are given with —_ | 


of the forms used, and how they should be filled up. The 
Morse, single needle, and double needle instrument alpha- 
bets are also given, ‘The codes and prefixes to messages, 
by which the quality of the messages and their order of 
precedence are distinguished, are also detailed ; and, indeed, 
the whole would form a very useful manual for the clerks 
of telegraph companies and those who are about to become 
candidates for such employment, were it not for what in 
our opinion isa serious drawback to its value, and which 
we will briefly point out. ‘The author treats the whole 
subject as if there existed but one telegraph company, 
and consequently only one set of regulations, codes, forms, 
and alphabets, whereas there exist in England no less 
than four distinct large companies, to say nothing of minor 
ones, and many of the regulations, codes, &c., are quite 
different in these, and the system of working different. 

If we mistake not, Mr. Bond has derived most of his in- 
formation from the Electric and International Telegraph 
Company, as we perceive their codes are given, and indeed 
we think most of their regulations and forms. If the 
author had stated this, the book would still have been of 
use, at any rate, to those who intended to try for appoint- 
ments to that company ; but as it stands at present there 
exists, we fear, the danger that a youth having studied 
Mr. Bond’s book and made himself acq 1ainted with the 
rules and regulations and codes contained in it, may, on 
entering on his duties with, say, the Magnetic Telegraph 
Company, find that he has everything to unlearn. 

We have said that the codes and alphabets are those of 
the Electric and International Telegraph Company, and 
although we are not acquainted with the other traffic ar- 
rangements of telegraph companies, we presume that those 
given by Mr. Bond are also those of the old company. At 
any rate if this is not the case, and there is an indiserimi- 
nate mixture of alphabets and codes of one con.pany, with 
the regulations and forms of another without anything to 
guide the reader to which company these belong, the book, 
tor practical instruction, is worse than useless. If, however, 
as we believe the book is really solely a compilation of the 
rules, codes, and regulations of the old company, and this 
were stated on the title, it would still be of practical value 
to those intending to enter that service, and, indeed, as a 
neat little book of reference afterwards. In our opinion, 
however, such a book ought to be indorsed by the directors 
or secretary of the company as authentic. 

It is a pity, and indeed a disgrace, that there should 
exist in England more than one system of treating tele- 
graphic traftic, as it is obvious that speed and accuracy must 
suffer under half a dozen different systems of doing the same 
thing ; but while such a state of things exists any book 
pretending to be a general guide to MA rks and employés 





through a second edition, when we trust to see the hints 
we have given attended to, in which case it may become a 
really useful little work. 


LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


THE FORCE OF PROJECTILES. 


Sir,—In reply to your correspondent “J. W. G.,” so far as his 
criticisms need reply, 1 have to say :— 

Ist. That as regards the influence of the diameter of the shot on 
the amount of vis viva it receives from the explosion of a given weight 
of powder, your correspondent has forgotten, that, as the area of the 
shot against which the expanding gases act is diminished by reducing 
the calibre, the volume to which they expand is diminished in the 
same ratio; and consequently the mean pressure with which they 
act on a unit of surface cannot, as he supposes, remain constant, but 
must be greater. Further than this, he must observe that WV? « & P 
strictly, and thath, I have shown by calculation, does not, in extreme 
cases, Vary more than one-third. ‘lhe formula is at least sufficiently 
accurate to sustain the inferences I have drawn from it. If not 
theoretically perfect, it is practically most useful. 

2nd. As to the more important question of the action of projec- 
tiles on armour plates, I am convinced that not only with cast iron 
and steel, but also with the thicker wrought iron plates, the fracture 
from impact is more analogous to transverse breaking than to 
punching. And there appears to bea gradation between the clean 
punched holes in thin plates—the large, irregular conical holes with 
radiating fractures of the thicker, and the general break up by trans- 
verse fracture, which | have observed in the thickest wrought iron 
plates. 

The reason of this will be found in the following considera- 
tions :— 

The resistance to cross fracture by impact of a plate, assumed for 
simplicity to be supported at its ends and struck at the centre, is 
given by the formula :— 

we = Sidi... » «+, CD 
where w is the weight and v the velocity of the projectile(w v? = 64 
times the vis vivd); 6, d, 4 = the breadth, thickness, and length of 
the target, and S a constant. 

Similarly, the resistance of the same target to punching by im- 
pact, is given by the -_ >y — 





wove = i. ae ee 
where r is the semi-diameter of the shot and 7’ another con- 
stant. 
Hence the ratio of the resistances to breaking across and to 
punching will be :— 
w v2 Sbd 
w, V2 ro (3.) 
iv rd 
As this relation is complex let a series of targets be assumed of 
the same size, but varying in thickness, struck by projectiles of the 
same diameter, but varying in weight. Then 4S, 7; 4, /, 7, being 
constant, 


> 


wv xX 


wee”. uhCld hd 
where X is a constant; which proves that, as the thickness d of the 
armour plates is increased, the ratio 
resistance to breaking across 
resistance to punching 


continually diminishes. Hence the tendency to transverse frac- 
ture increases with the thickness of the armour plate, and 


| there must be a limit at which the resistances to punching 


and to breaking are equal. Below that limit projectiles will perforate, 
and above it they will break the plates; below it the resistance of 
the plates will be as the squares of their thicknesses, above it their 
resistance will be directly as their thicknesses, probably with a gra- 
dation from one ratio to the other. 

I think it probable, from the unsatisfactory results hitherto obtained 
with 5$in. and thicker plates, that the point at which the resistance 
to punching and breaking are balanced has been reached, at least for 
plates of moderate width without backing. 

Kendal, Nov. 2, 1862. Wituam C, Unwin. 

P.S. I may add that cross fracture is often exhibited in wrought 
iron plates struck near a corner or edge. 





INVALID PATENTS, 


Sir,—To my great surprise, my attention has just been called to a 
statement in your impression, dated October 24th, relative to my 
patent water gauges, wherein you say that one was publicly used 
at Newcastle, on a boiler, in 1857. 

Now, as such published statements are likely to do considerable 
damage to the parties mentioned, I presume that you make it a 
point, before you venture thus far, to be quite certain that you pos- 
sess correct information upon the subject, or otherwise you lay 
yourself open to pay whatever damages such statement may cause. 

I should feel much obliged if you would state whether the gauge 
you quote is exactly the same as mine in all respects, as any one 
reading your remarks would certainly think that such was the case, 
whereas I feel quite certain that a broad line exists between the two 
cases. | trust you will reconsider your remarks, not only for the 
interest of your own journal, but in justice to the several parties 
concerned, as well as putting the profession and the public on the 
right scent. JAMES CHANDLER. 

10, Mark-lane, November 3rd, 1862. 





A Vatvarte Pavement,—Few persons, probably, are aware that 
the Royal Exchange is paved with Turkey vil stones, once presented 
to Government, and for which, it appears, no other use could be 
found. 

Fioatino Dock ror Cuiva.—Messrs. Randolph, Elder, and Co. 
have in hand, and far advanced to completion, a very large floating 
dock constructed to the order of the French Government, aud 
intended for erection in China. The structure, of iron, will be 
sufficiently large to receive the very largest war vessels yet afloat. 
Centrifugal pumps of great power are being supplied by Messrs. 
Gwynne and Co., engineers, of London, for pumping out the dock. 

Wootwien.—A large number of writers, mechanics, and labourers 
were on Saturday discharged from the departments of Woolwich 
Arsenal, in order to reduce the numbers to what is termed the “ peace 
establishment.” 400 left the Royal Laboratory, and 600 more are to 
be dismissed from that department during the present month. In 
consequence of the great destitution in the neighbourhood, burglaries 
at night and depredations in the common thoroughfares by day are 
of such frequent occurrence that requisitions have been made to 
Sir Richard Mayne to provide an increase of the police force. 

Puorozincograrny.—Colonel James, of the Ordnance Survey, has 
addressed the following note to the 7imes:—*“ I shall be glad to be 
allowed to announce, through the columns of the 7imes, that we 


A Lone Steam Pirg.—At the Kirkless Hall Colliery, near Wigan 
the boilers are above ground, and the engine in the workings below. 
Steam is carried to a total distance of 1,400 yards, fires being em- 
ployed along the pipe to re-evaporate the steam condensed in its 
lengthy passage. 


Tue Ratway Brier at Biackrriars.—'[he works for the con- 
struction of the iron bridge at Blackfriars, on which the London, 
Chatham, and Dover Railway will be carried across the Thames, 
are very rapidly progressing. A great many of the massive piles 
have been aiready driven into the bed of the river, and, in order to 
prevent accidents which might arise in the course of the night from 
vessels running against the piles, a barge furnished with the necessary 
lamps is moored in the stream in front of these obstructions. 


Wuat Now?—The Manchester Guardian states, on what it con- 
siders to be most respectable authority, that a wonderful discovery 
has recently been made in electricity as applicable to the purposes of 
the electric telegraph :—“ Incredible as it may seem, it is said that 
experiments have established the fact that intelligible siguals can be 
exchanged between distant stations without the intervention of any 
artificial conductor whatsoever, and with equal success whether the 
intervening space be wholly or partially land or water.” 

Visitors T0 THE Exuiprriox.—The Exhibition of 1851 was open 
for five months and a half, and was attended by 6,039,135 Visitors, 
including staff aud exhibitors’ assistants. The total amount paid 
at the doors was £356,80U. Season tickets were sold amounting to 
£67,600, and the gross total received from all sources, including a 
public subscription of £67,400, was £505,107 5s. 7d. The Exhibi- 
tion of 1862 has been open six months, and up to Saturday last has 
been attended by 6,117,450 visitors, exclusive of staff and exhibitors’ 
assistants. If from the total receipts of the Exhibition of 1851 we 
exclude the public subscription of £67,400, it is believed that the 
receipts op the present occasion will exceed them by nearly 
£100,000. . 

Air Pumps.—At the last meeting of the Manchester Literary and 
Philosophical Society, a paper was read by Dr. J. P. Joule, entitled 
* Notice of a Compressing Air Pump.” ‘I'he author referred to the 
ditliculties of realising in practice the theoretical advantages of the 
air, or the superheated steam engine. The abrasion which takes 
place when metal rubs against metal, without an intermediate lubri- 
cator, speedily destroys the cylinder. He believed that the uecessity 
of using elastic packing would not exist if the length of the channel 
along which the elastic fluid must pass, in order to arrive at the 
opposite side of the cylinder, were sufficiently increased. This 
might be accomplished by increasing the depth of the piston, 
or by placing on the rim of the piston concentric rings to 
enter, at the beginning and end of each stroke, corresponding 
concentric grooves in the covers of the cylinder. The 
principle of great depth of piston, as a substitute for packing, had 
been successfully carried out in the pump which was the subject of 
this communication. The cylinders, two in number, are twenty 
inches long and two inches in diameter. The pistons are solid cylin- 
ders of iron, ten inches long, fitting as accurately to the cylinders as 
is consistent with freedom of motioa. The depth of each piston, as 
compared with its diameter, renders theusual guide or parallel motion 
unnecessary, so that the connecting rod is simply jointed to the 
top of the piston. Air is readily compressed to sixteen aimo- 
spheres, the quantity passing the sides of the cylinders being very 
trifling. 

Tue Unpercrounp RaInway AND 178 StTATIONS.—F rom a close in- 
spection on Saturday of the whole length of the Metropolitan Rail- 
way there appears but very little doubt of the early opening of this 
great. undertaking, which, in its various stages of construction, has 
engrossed the attention of the public so long. Few railway works 
of such short length have ever presented the difficulties encountered 
in the formation of this line, and the popular expectation, which had 
assigned its opening to an earlier period of this season, has been dis- 
appointed, partly through the bursting of the Fleet Ditch at Clerken- 
well, and partly from the desire of the authorities to have the works 
completed throughout before the trains commenced running. At 
the Farringdon-street station (the city terminus) the works are ina 
very forward state. Erected principally of wood, covered with 
slating, and provided with the necessary booking offices and three 
commodious platforms, it is as well lighted by day as any of the 
other London termini, while the globular lanterns which hang from 
its roof will be more than sufficient for this purpose at night time. 
There is also a capacious gasholder erected here for the supply of 
gas tothe trains. The signals are being fast completed, and the work- 
men are busily engaged on the switches and an immense turntable. 
In the Clerkenwell cutting there is still a little work to be done, but 
the permanent way is complete, with its double lines of broad and 
narrow gauge. Leaving the cutting, which has been well ballasted 
with dry gravel, and entering the tunnel (near the workhouse), at 
the mouth of which isa switchman’s box, nothing of interest occurs 
till the line reaches another open cutting just before entering the 
fine station at King’s-cross. Here are the junctions with the Great 
Northern and Midland Railways, and the station itself is considered 
to be the finest on the line. The booking offices, supported on 
light bronzed lattice girders and ornamental pillars, bridge the 
railway, beneath the lofty curves of the magnificent iron and glass 
roof. ‘Staircases, with handsome bronzed balustrades, descend to 
the platforms, lighted, as at Farringdon-street station, with the globu- 
lar lamps which are being supplied toall thestations. Little beyonda 
few decorative works and the signals remains to be done at the 
station itself. Passing through the tunnel beneath the New-road 
(now the Euston-road), we come to the Gower-street station, which 
only wauts a few finishing strokes to complete it, besides painting 
and placing of the signals. This station, which is simply a portion 
of the tunnel, reached by staircases from the offices on each side 
of the Euston-road, derives sufficient daylight from the inge- 
niously contrived loopholes in the sides of the tunnel; it will be 
lighted at night time in a similar manner to King’s-cross station. 
Continuing the journey through the tunnel, the next station reached 
is the Portland-road and Regent’s Park The interior architec- 
ture of this is very fanciful, the principal features consisting of 
two small towers with cupola roofs, the latter supplying a por- 
tion of daylight to the station beneath, which is a part of the 
tunnel. This station is also nearly finished, and from here to the 
Baker-street station, which is almost a repetition of that at Gower- 
street, the line still runs through atunnel. The works at Baker- 
street are likewise in a very forward siate. Another piece of tun- 
nelling intervenes between this latter and the next station at 
Edgware-road, which has an iron and glass roof like that at King's- 
cross. A little work has yet to be done here on the permanent 
way, but the station itself is nearly finished. Leaving Edgware- 
road station, the line again passes through a tuunel, at the other 
extremity of which is the Paddington statioa, the most untinished 
portion of the line. A great deal of work yet remains to be done 
here, as the station is incomplete and the roof unfinished. At this 
spot the workmen are still eugaged upon the permanent way at the 
junction with the Great Western Railway. ‘lhe Paddington station 
abuts upon the bridge over which the Bishop’s-road is carried. It will 
be entered from the latter place and also from the Great Western ter- 
minus. Here are several of the new carriages, both first and secoud 
class, each compartment being furnished with two lights supplied 
from the reservoirs on their roofs. They are broad-gauge carriages, 
with the initials “ G. W. R. ;” the first-class carriages are luxuriously 
furnished, and the second-class are neatly and comfortably 
cushioned. ‘Ihe telegraphic communication will soon be perfected, 
the wires, contained in grooved planks fastened to the sides of the 


tunnels, being nearly continuous from one end of the line to the 
other. The whole of the tunnelling and the permanent way are In 
first-rate condition, the former being extremely dry, with an excep~ 
tion or two (Clerkenwell, for instance), and the latter well laid and 
ballasted throughout. Probably, therefore, by Christmas the public 
will be in possession of a short and expeditious route from the City 
to Paddington, the distance (about four miles) being accomplished by 


should contain the most precise and careful specification of 
the companies employing each particular code, alphabet, or 
" — 

ye have thus to some extent found ffult with the book 
/ as a practical guide for telegraphists ; but to those who are 
curious to gain a general insight into the mysteries of 
telegraphic manipulation and business, the little book has its 
merits, and we trust will find sufficient readers to carry it 


have accidentally made the important discovery that the paper 
prepared with the bi-chromate o! potash and gum only, as described 
in the work on Photozineography lately published by Messrs. 
Longman and Co., will, if only kept for a week or ten days in the 
dark, yield balf tones, and consequently give us lithographic or 
zincographic prints from any photograph. I iuclose two copies of a 
print produced in this manner, which, although not so perfect as we 
can undoubtedly make them, will prove that the object so long 
sought after has now been attained.” 


express trains in ten minutes, and by the ordinary trains in fifteen 
minutes, at extremely reasonable fares. 
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THE PROTECTION OF IRON SHIPS FROM 


FOULING. 


Tue Megewra screw troopship, Commander Henderson, has been 
placed in dock at Portsmouth and her bottom examined by the 
master shipwright and his staff for the purpose of preparing a 
report for the information of the Admiralty on the respective and 
comparative merits of the two descriptions of anti-fouling composi- 
tion with which it was coated in April last. The starboard side 
of the ship was then payed with theordinary composition prepaed by 
Mr. Hay, the Admiralty chemist, and the port side with the M‘Innes 
composition, as used on the bottoms of the Cunard steamers. With- 
out anticipating the decision of the Government authorities as to the 
comparative merits of the two compositions, we may state that both 
sides of the ship are unusually clean and free from marine incrus- 
tations, taking into consideration the length of time the composi- 
tions have been on. Since 1845, however, when experiments with 
protecting and anti-fouling compositions for the bottoms of iron 
ships commenced at Blackwall, on her Majesty's screw yacht Fairy, 
with the compositions of Baron Wetterstedt, Mr. Owen, and 
Mr. Ditchburn, up to the present time, when the preparations of 
Mr. Hay, M‘Innes, and Peacock, and Buchan’s are those exclusively 
applied to sea-going vessels in her Majesty’s navy, not one has been 
found to answer in all the necessary requiremeuts. Many of the 
compositions tried have not only failed to prevent the adhesion 
of foreign matter to an iron ship's bottom, but have actually, or 
apparently, assisted the formation and growth on it of marine incrus- 
tations. The composition prepared by the Admiralty chemist, the 
chief ingredient of which is oxide of copper, and which, according to the 
official reports from Malta and the home dockyards, stands first on 
the list for its preservative and anti-fouling properties, does not 
altogether prevent the growth of weeds or the attachment of shells 
to the bottom of a vessel on service in a tropical climate. For the 
new patent composition of Mr. Hay he claims a great superiority in 
anti-fouling properties over the ordinary composition in use, but 
this has not yet been tested fully on the bottom of any sea-going 
vessel. As the Himalaya, which is coated with Peacock and Buchan’s 
composition, will be again placed in the dock adjoining that in 
which the Megzera is, an opportunity will then exist for comparing 
the three compositions. ‘The serious damage which has been 
inflicted upon the bottoms of iron ships coated with anti-foul- 
ing compositions, when on lengthened foreign service, by the 
destrnetion of the composition and subsequent corrosion of the 
plates and rivet heads, together with the necessity for mecting 
the threatened want of increased dock accommodation for our iron 
ships as speedily and effectively as possible, has induced the Ad- 
miralty to devote their immediate endeavours to find some means to 
render this docking of iron ships for cleaning aud re-coating their 
bottoms as seldom requisite as possible. Mr. Gritliths bas laid before 
the Admiralty a plan for sheathing the bottoms of iron ships with 
Muntz metal, using a non-conducting material between the protect- 
ing metal and the iron bottom plates, and has received an order to 
sheath a small iron vessel on this plan as an experiment. The 
Controller of the Admiralty has also called upon Mr. Hay, chemist 
to the board, to send into the Admiralty a model of his proposed 
plan for sheathing the bottoms of iron vessels with copper or Muntz 
metal. This plan was first submitted to the notice of the Admiralty 
on the annual visit of the Board, with Lord Auckland at its head, 
some years since, and was discussed by the Board on their return to 
London, but its adoption was declined. ‘The decision bad just then 
been arrived at that iron ships were quite useless as mea of war or 
Government screw troopships, aud that it was even desirable to get 
rid of the very few that then were on the navy list. Other plans 
besides those of Mr. Hay and Mr. Griffiths are also before the 
Admiralty, all seeking to attain the same end, although by different 
means, several resorting to the process of electrotyping in preference 
to either applying temporary compositions, or the ordinary method 
of protecting wooden ships by sheets of copper. ‘The two 
more prominent of these last are known as the “ Besley” and 
“Walen” processes. Both profess to deposit a pure metal, or a 
combination of metals, by an alkaline process in lieu of the old 
acid process. The Besley process is already partially adopted by 
the Admiralty at Portsmouth, tanks and batteries now beiug at work 
over the steam factory of Portsmouth Dockyard, depositing a coating 
of metal on the iron bolts that are to be used for fastening the 
armour plates on the sides of the Royal Alfred and Royal Sovereign. 
The success as yet has not ben great; in fact the alkaline process as 
developed by the Besley system is, owing to some cause, slow, and 
may yet be superseded by the original acid bath. The Walen alkaline 
process is represented by the floating dock in the Victoria Docks, and 
its effectual success there seems to be placed beyond a doubt. Mr. 
Walen claims, asthe merits of his invention, that he can rapidly 
precipitate a pure metal, or a combination of metals, upon iron of 
any uneven form, with a perfectly even and bright surface, of any 
thickness, aud indestructible as the metal upon which it is deposited. 
Mr. Walen, while proposing very much that is evidently simple and 
practicable, and which will doubtless be carried out with but little 
delay, relative to the preservation of our iron ships in their con- 
struction, goes much further than this, and advocates the adaptation 
of one of the new docks now constructing as a huge bath, in which 
an iron ship, when delivered to Government by the contractors, 
might be at once received, and coated as far above the water line as 
required, by one process, with an imperishable covering of copper or 
other protective metal. Whether all or any of these plans should be 
definitely adopted by the Admiralty time and experience can alone 
decide.— 7 imes. 











Navat Docxs.—At Chatham, last week, Lord Clarence Pazet 
stated that we were about to possess the most magnificent arsenal that 
England, or, in fact, all the world together, ever possessed. The 
basin accommodation at Chatham, for providing which the greatest 
anxicty had been expressed by the House of Commons, would, after 
the whole of the works in progress were completed, surpass the 
whole of the boasted accommodation of France put together. ‘There 
never was a time when the navy of England was in a more efficient 
state. Thanks, however, to the great exertions made in our dock- 
our iron cased fleet was iu such a position as to render us safe 

rom any attack, and before next spring England would assume her 
proper place in that respect. 

Mr. Tire, M.P., on tar New Brivces over tue THames.—At 
the opening meeting of the session of the Institute of British 
Architects Mr. Tite, M.P., observed that as to the various new 
bridges erected over the Thames, he would not discuss the methods 
of construction, though much might be said on the subject; but as 
au architect he could not refrain from expressing his regret that 
their designers had not studied more carefully the laws of optical 
effect, or the logical application of architectural forms. The parallel 
vertical cylinders and the parallel horizontal girders of the Hunger- 
ford Bridge produced a combination of lines which must be declared 
to be very ugly. ‘he street girder bridges were, if possible, worse. 
The style adopted in the New Westminster Bridge was a mistake 
Into which a properly educated architect could not have fallen, and 
the great engineering merits of the work must render onr regret for 
this artistic defect the more poignant; for, on the whole, this bridge 
was one of the noblest monumeuts upon the Thames. The bridge 
leading to the Victoria Station was as a work of art more consistent 
than the Westminster one, and it was infinitely more elegant than 
the Lambeth Suspension Bridge; the latter, indeed, was so un- 
redeemzbly ugly that he was almost tempted to regret that there 
should not be a Committee of Taste to which the designs for public 
works should be submitted. In thecompetition which had raged for 





Some months pa-t as to the designs for a new Blackfriars Bridge he | 


could not say he saw much to admire in the result; for, un- 
fortunately, the very worst design of the whole had been cho-en. 


Mr. Page's three-arched bridge was a grand idea, though defective | 


in detail. The bridge about to be erected was in five segmental 


arches of iron, with stone piers, and the architectural features of 
those piers and other adornmeuts were highly objectionable. 
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Grants of Provisional Protection for Six Months. 

2110. Henry ALrrep Jowett, Sawley, Derbyshire, *‘ Improvements in 
obtaining motive power, and in transmitting the same from place to place, 
and in apparatus connected therewith.” — Petitim recorded 25th July, 1862. 

2500. Joun Hemstey, Melbourne, Derbyshire, “‘ An improved fabric or 
material for scarfs, ties, handkerchiefs, and neckercuiefs.”"—Pelition re- 
corded Ith September, 1362. 

2556. Lupwia MonD, Sidney-street, Brompton, Middlesex, ‘‘ An improvea 
method of obtaining hypo nitric acid and nitric acid from nitrate of soda.” 

Petition recorded \8th September, 1862. 

2752. AveusT FRigpricu GaLuis, Dean-street, Soho, London, ‘‘A new 
method of cove:ing street omuibuses and vehicles of every description 
for the purpose of sheltering pa senyers travelling on the top of tho 
same.”—Petiticn recorded 13 h October, 1862. 

2779. Jacos TaYLor, Uldham, Lancashire, * Improvements in temples for 
looms.” 

2781. CUARLES DE Berover, Strangeways’ Works, Manchester, “ Improve- 
ments in the permanent way of railways.” 

2782. WILLIAM Porr, Cornwall-road, Lambeth, Surrey, ‘ Improvements in 
coating the sides of ships, batteries, forts, or other places with defensive 
armour plates.” 

2783. PasquaLe PoTenza, Naples, ‘‘ The extraction, preparation, and spin- 
ning of tue silky fibre contained in the bark of mulberry trees, and the 
manufacture of the same into textile fabrics.” 

278). Jceasx Baptiste GABRIEL Marie Frepertc Piret, Boulevart St 
Martin, Paris, “* Improvements in lubricating apparatus.” 

275. Francois Ferpinanpd Paup'nOMME, Rue de Malte, Paris, “ Improve- 
ments n machinery or apparatus for raising water.” 

2786. Joun Barry, Leeds, Yo: kshire, “Improvements in apparatus for 
preparing wool and other fibrous materials.” 

2787. RicuARD ARCHIBALD BroomaN, Fleet street, London, ‘ Improvements 
in feltiug machines applicable al-o to the fulling, scouring, and dressing 
of pure and mixed wveollen stuffs.’—A communication from Frederic 


Davin, Paris. 

2780. EpwarpD ALFRED Cowrer, Great George-street, Westminster, ‘‘1m- 
provements in steam engines,” — Petitions recorded Lith October, Is62. 

2790. WILLIAM Barsincuam, Pendleton Tlrouworks, near Manchester, 
“Improvements in the permanent way of railways. ’ 

2792. Goprrey Tuomas Horg Pattison, Glasgow, Lanarkshire, N.B., 
** Improvements in machinery or apparatus for embossing or finishing 
woven fabries.” 

2703. Goprrey ToomMas Horr Pattison, Glasgow, Lanarkshire, N.B., 
* The imparting of an improved surface or appearance to fabrics woven 
with mixed materials.” 

2794. Henrt AMABLE Remiere, Rue de l’Arbre-sec, Paris, “ An improved 
horse-collar.” 

2746. Tuomas Grore 
rrovements in locks 

2797. Epwaxnp Hvumeiurys, Deptford, Kent, “ Improvements in steering 

apparatus.’ 

Henny RawnsrorD, Huron Lodge, West Brompton, “ Improvements 
in building ships and other vessels.” 

2799. Joun Cas and Josepn Casu, jun., Coventry, Warwickshire, “ An 
improvement in the maputacture of valentines.” 

2800. Joseru Ropinsox, Easv India-road, Mid ilesex, ‘‘ Improvements in 
protecting the submerge portions of iron ships, and in ventilating the 
cabins and cabin decks in iron ships.” 

2801. Iiexry HeLY and CLoniirre Mitts, Dublin, ‘‘ Improvements in 
envelopes,” — Petitions recoried 16th October, 1862, 

2805. Jovan Davies and Georee Daviks, Tipton, Staffordshire, “ Im- 
provements in rotary engines, rotary pumps, and rotary blowing ma- 
chines.” 

2806. WILLIAM SADLER KENNEDY, Queen's-road, Bayswater, Middlesex, 
“An improved method of and apparatus for applying fomentations aud 
other external remedies to the throat,” 

2807. GronGe TOMLINSON BousFikip, Loughborough Park, Brixton, Surrey, 
** Improvements in the manufacture of iron aud steel.”—A communica- 
tion from Goran Fredrik Goransson, Gefle, Sweden. 

2808. JouN Henry Jonson, Lincoln’s-inu-fields, London, ‘* Improvements 
in the prevention or removal of incrustation in or from steam generators.” 
A communication from the Socicty Lecacheux, Sartre, Bernard, and Co., 
Marseilles, France.— Petition recorded 17th October, 1862. 


















Haroup, Brooklyn, King’s, New York, U.S., “ Im- 
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2809. HICUARD WeRsTER, Leeds, Yorkshire, ‘* lmprovements in means or | 


apparatus for preventing or mitigating accidents arising from collisions 
of railway tra = 

2810. Epwakp Loxp, Todmorden, Yorkshire, “Certiin improvements in 
mach nery for opening aud cleaning cotton and other fibrous substances,” 

23811. Hexry Lepeek and BexJsamMiIn WinuiamMson, Manchester, “ An iin- 
proved sabstitute for tombstones, tablets, monuments, and other similar 
memoria s or commemorative records,” 

23812. Joun Bestiry, Denton, Laucashire, ‘Improvements in apparatus 
for forming and pressing felt hats.” 

2813. RNARD LautTu, Keichshoffen, France, ‘‘ Improvements in machinery 
or apparatus for polishing sheet iron or other metal.” 

2814. RicuakD AKCHIBALD Brooman, Fieet-street, London, ‘ Improve- 
ments in frames for doubling and twisting threads.”—A communication 
from Coustant Scuval, Amiens, France. 

2815. JouN FULLER, Bishopsgate-street, London, ‘‘An improvement in 
treating india-rubber used ona wire or wires for insulating the same.” 

2817. WittiaMm CLakk, Chancery-lane, London, ‘ Improvements in ap- 
paratus for dredging.” —A communication from Léon Jean Emile Dupont, 

joulevart St. Martin, Paris.— Petitions recorded 18th October, 1862. 

2818. James Tancye, Birmigham, “Improvements iu or additions to 
certain kinds of pulleys for raising heavy weights.” 

2820. RicHARD ARCHIBALD Brooman, Fieet-street, London, ‘‘ Improvements 
in transferring designs and prints produced by photography to stone or 
zine.”"—A communication from Frangois Louis Marquicr, Mavannah, 
Cuba. 

2824. Joun BeLLAMY Payne, Chard, Somersetshire, ‘‘ Improvements in 
1 inery for the spinning, twi-ting, and doubling and laying cf hemp, 
fiax, aud other fibrous substances.’ 

2826. Joun Henry Jounson, Lincoln's inn-fields, London, “ Improvements 
in apparatus for boiling liquids and cooking or preparing food, applicable 
also as a night light."—-A communication from Anthony Pollak, 
Washington, U.S.—Petitions recorved 20th Octob:r, 1862. 

2830. Joskrii BYKRAM, Moldgreen, near Hudderstield, Yorkshire, “ im- 
provements in lamps for the combustion of paraffin, rock oii, or other 
oils.” 

2832. CHARLES GEoRGE CLARKE, jun., Owthorn, near Hull, Yorkshire, ‘* Im 
provements in garden shears.” 

2834. Joun Tuomas Cooke, Leicester, 
weaving,” 

28235. GkurGE TOMLINSON BousFiELp, Louzhborough Park, Brixton, Surrey, 
“ Improvements in the manutacture of boots and shoes.”—A communi- 
cation from Daniel Edwin Hayward, Melrose, Middiesex, Massachu-etts, 

5. 

2838. George Haseitine, International Patent-office, Fleet-street, London, 
“Improvem nts in the mode of and in machinery for manufacturing 
nails, brads, and other -imilar articles."—A communica’ ion from William 
Avery Sweet and John Edsou Sweet, Syracuse, New York, U.S. — Petitions 
recorded 2ist October, 1862, 


























“Improvements in battens for 











Invention Protected for Six Months by the Devosit of a Complete 
Specification. 
2872. Joun CARPENDALE, Meadow street, Sheffield, Yorkshire, ‘‘ Improve- 
ments in the means of producing raised chasing on Britannia and other 
compressible metals.”— Deposited and recorded 25th October, 1862. 


Not:ces to Proceed. 

1828. Fraxcois Eveene Scuseiper, Paris, and Jacop Sniper, jun., Wal- 
pole-str. et, New Cross, Surrey, ** luwrovements in the construction of 
breech-loading tire-arms.”— Pe ition recorded 2ist Jane, 1862. 

1848. Ricnarp Cook, Fin-bury-place south, London, ** Improvements in 
the construction of pianoforte actions.”—VFetition recorded 23rd June, 
1852. 

1849. ABRAHAM RipLey, Brook-street, West-square, Lambeth, Surrey, 
* Improvements in the construction of damper governors or regulators.”’ 

1851. Tuomas Carr, New Ferry, Che-hire, ‘* An improved machine for 
grinding, kneading, washing, aud other like purposes.’ — Petitions recorded 
24th June, 1862. 








or impressions, in order that the said pictures or impressions may be 
transferred to and fixed on wood, porcelain, and other surfaces.”"—. 
communication from Jean Théodore Dupuy, Passage du Desir, Paris.— 
Petitions recorded 27th June, 1862. 

1902. James Petare, Rochda'e, Lancashire, ** Improvements in slide valves 
for steam engines.” Petition recorded 25th June, 1862. 

1922 Joun MacmiLLan Duntor, Manchester, “ Improvements in cotton 
gins.” — Petition recorded 1st Julv, 1862. 

1950. Ricuanpd ARCH:BALD Baooman, Fleet-street, London, “ Improve- 
ments in hollow plates for hydraulic presses."—A communication from 
Charles Felix Petit, Jules Emile Petit, Hippolyte Petit, and Hyaciuthe 
Leon Lemoult, Grenelle, Paris 

1951. Oscar Freprik Bystrom, Stockholm, Sweden, “ An improved pyro- 
meter.” — Petitions recorded 5th July, 1862 

1985. igwry Kettoee, New Haven, Connecticut, U.S., “ Improvements in 
ey ading fire-arms and cartridges therefor.” — Petition recorded 10th 

uly, 1862. 

2002. CuarLes Epmonp Green, Blandford-street, Portman-square, London, 
and Joun Green, Winder ere Cottage, Winchmore Hill, Edmonton, 
Middlesex, ** Improvements in breech-loading fire-arms.” 

2009. Joun Henny Jonson, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in machinery or apparatus for washing ores and minerals.”—A communi- 
evtion from Victor Jules Baron and Albert Denis Baron, Paris,—Petitions 
recorde? 12th Julu, i862, 

2120. Epnkaim Tysat., Riding House-street, Portland-place, London, 
“An iuproved manufacture of fork.” — Petition recorded 25th July, 1802. 
2126. Rosent Low and WittiaAM Durr, Dundee, Forfarshire, N.B., ** Im- 
provem: nts in apparatus or means for prodacing an adjustable pressure 

on certain parts of machinery,” — Petition -ecorded 26th July, 1862. 

2130. WintiaM Srenxce, Chancery-lane, London, * Improvements in the 
preparation of a red colouring matter.”—A communication from Nicolas 
Philibert Guinon, Jean Aimé Marnas, and Francois Bonnet, Lyons, 
France. 

2182. Wititam Srexce, Chancery-lane, London, “ Improvements in the 
preparation of a blue colouring matter.” —A communication from Nicolas 
Philibert Guinon, Jean Aimé Marnas, and Fraucois Bonnet, Lyons, 
France.—Petitions recorded 28th July, 1862 

2471. JONUAN BERNHARD Gigetz, Great St. Llelen’s, London, ‘ Improvements 
in gas burners or jets.”—Vetition recorded ith September, 1862. 

2620 Perer Wriaut, Dudley, Worcestershire, ** lmprovements in the 
mianutacture of parallel vices." —Petition recorded 25th September, 1862. 

2655. James Wrieut, Copthall-court, Throgmorton-street, London, ** An 
improved rotative travelling crane.’—A communication from Alphonse 
Couvreux and Louis Combe, Ruest. Martin, Paris. —-Petition secorded 0th 
September, 1s6 

2706. James O Frome, Somersetshire, ** Improvements in apparatus 
for expressing and separatiog beer from yeast or barm.”—Pelition re- 
corded 7th October, 1862, 

2751. Gronge Hanvey and ALEXANDER Harvey, jun, Glasgow, Lanark- 
shire, N.B., ** Improvements in boring machinery.” 

2756 Cuar.es Tuomas, Bristol, “ Improvements in the manafacture of 
silicate of soda or silicate of potash, and in the manufacture of artificial 
stone.”—Petizions recorded 13th October, 1862, 

2742 PrReDEKic Groom Gace, West Bromwich, Staffordshire, “ An im- 
provement or improvements in the manufac ure of nuts for screwed bolts, 
and in machinery to be employed in the said manufactu:e.”—Petition 
corded 14th October, 1862 

Epwarp ALrrep Cowper, Great George-street, Westminster, ‘ Im- 
provements in steam engines."—Petition recorded Lith October, 1862 

28.1. Hexny Leperk and Bexsamin WILLIAMSON, Manchester, “* An im- 
proved substitute for tombstones, tablets) monuments, and other similar 
memorials or commemorative wrds,"—Petition recorded 18th October, 
1862 

}. Geonar ToMLINson Bovsrietp, Loughborough Park, Brixton, Surrey, 

“Improvements in the manufacture of boots and shoes.”"—A communi- 

cation from Danie! Edwin Hayward Melrose, Middlesex, Massachusetts, 

.— Petition vecorded 2st October, 1862. 















































And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty one days next after the date of the Gazette 
and of the Journal) in which this notice is issued, 








Patents on which the Stamp Duty of £50 has been Paid 

2478. Isaac Brown, Carlisle.—Dated 31st October, 1859. 

2453. Ricuarp ARCHIBALD BRroomaN, Fleet-street, London.—A commuanica- 
tion. —Dated 3'st October, 1854. 

2487. Lupwie Pout, Offenbach, Germany.—Dated 31st October, 1859. 

2003. CHARLES WILLIAM SIEMENS, Great George-street, Westuinster.— 
Partly a communication.— Dated 8rd November, | 859. 

2491. Josian Jones, jun., Liverpool.—Dated Ist November, 1859. 








Patents on which the Stamp Duty of £100 has been paid. 
2427. Hexry Eowin Drayson, Maresfield Powder Mills, Sussex.—Dated 
31st October, 1855. 
2451. Rosert Cook, Glasgow, Lanarkshire, N.B.—Dated 2nd November, 
1855. 
2414. WituiamM Harrier, Bury, Lancashire.—Dated 29th October, 1855. 
2419. WitntamM Nayior, Norwich.—Dated S0th October, 1855 
2130. Tuomas Sure Gaimwape, Harrow, Middlesex.—Dated 31st October, 
1855 
2450° Jous Parrerson, Beverley, Yorkshire.—Dated 2nd November, 1855. 
2452. WERNEK STAUFEN, Laker-street, Portman-square, London,—Dated 
2nd November, 1555, 
2484. Thomas Tuomas, jun., Bristol.— Dated 5th November, 1855. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions ure made Jrom Abstracts prepared expressly foi 
Tux ENGingen, at the office of her Majesty's Commissioners of Patents, 


Crass 1.—PRIME MOVERS. 


including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1059. A. S. Camprenn, 4 onpasterd,** Surface condensers.”—Dated 12th April, 
1802. 
This invention relates to the condensing of the waste steam from steam 
engines. This effect is produced with the expendi ure of a comparatively 
smail quintity of water by means of the cold produced by rapid evaporation. 











| The apparatus by which the mvent.on moy be carried out in an economical 
| and effective manner consists of a number of ¢ mniden.ing tubes titted at each 
| end into a plate forming ove side of a chamber, into oue of which chambers 


lséy. GronGE 1 URNER, Rose-terrace, Brompton, Middlesex, ‘‘ Improvements | 


in minc.ng apparatus, such improvements being also applicable to ma- | oooh) steam engines are employed, and it ¢ msists in counecting by suitable 


chines for grinuing coffee and spices.”— Petition recorded 2oth June, i862. 


18/6. JouN Parkes, London-street, Paddington, Middlesex, ** Improve- | 


ment- in gas lanterns 

1878. JuLes Mantix, Route de Bordeaux, Perigueux, France, ‘‘ improve- 
ments in reaping «nd mowing machire-.” 

1850 Joun HENkY Jonsson, Lin. oin’--inn-fields, London, ‘*‘ A new com- 
posite fluid to be used for iluminating purposes.”—A_ communica’ ion 
from Benjamin Hebard, Dorchester, Massachusetts, U.S. — Petitions 
recordea 2th Ju e, W862. 

1882. Joun Watson, Uld Bailey, London, “ Improvements in printing ma- 
chines and apparatus connected therewith for printing from letter press 
forms.” 

1883. RICHARD ARCHIBALD Broomay, Fleet-street, London, ‘‘ A method or 
methods of preparing paper for the reception of photographic pictures 





opens the exhaust or steam pipe, while from the other or opposite chamber 
leads the condensed water pipe. The whole is made to rotate over a 
reservoir of cold water, sv that the tubes will be successively inmersed, and 
the cold produced by the evaporation of the water outside the tubes as they 
rotate effects the desired condensation of the steam.—Not proceeded with. 
1061. J. Park, Bery, Lancaster, ** Steam engines.” —Dated 14th April, 1862. 
The First part of this invention is chiefly applicable in works where 


pipes the whole or any number of such steam engines to one condensing 
apparatus. By this means each steam engine can be worked as a condensing 
engine, while the coust. uction remains sunple as in high pressure engines. 
The Second part of the invention is purticu'arly applicable w the steam 
eng. s coupled direct to the sag machines ewployes in the manuf .cture of 
paper puip, as desc: ibed im the specitica iou «ft letters patent granted to the 
present patent e on the 2th day of May, 1 5) No. 1,174), and it consists in 


| applying a condenser and air pup te such engines, and in casting or other- 


wise waking a jacket round the cylinders thereof into which the waste or 
exhaust steam is conveyed for keeping the cylinder warm, 
1123. J. P. Tempertey, Bolton-le-Moors,“ Air pumps of steam engines.”— 


Dated \7th April, 1862. 
This invention consists in fitting a plunger or ram upon the piston rod 
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of the air pump cylinder of condensing engines, or in otherwise connecting 

a plunger with the ordinary bucket. By this means the action of the air 

pump is increased, and a portion of its work performed during the down 

stroke, whereby the size of the air pump may be reduced accordingly.—Not 

proceeded with. 

1130, W. Anperson, Shaftesbury-street, London, ‘ Tubular steam generators.” 
—Dated 17th April, 1362. 

This invention consists in the means resorted to for fixing the bends which 
connect the ends of the tubes to each other. The tubular bends are each 
made with sockets to receive the ends of the tubes. The ends of the tubes 
pass through iron plates, and the connecting of the ends of the tubes is ex- 
ternal of the two end plates. The above —— of steam generator is 
not new, but in place of fixing the connecting bends as heretofore, they are 
by this invention fixed by means of studs or rods with screwed ends, such 
studs or short rods being fixed to the plates through which the ends of the 
tubes pass.—Not proceeded with. 

1063. J. F. Spencer, Newcastle-on-Tyne, “ Steam engines."—Dated 12th 
April, 1862. 

The patentee claims, First, in surface condensing steam engines, the com- 
bination of the feed and condensing water pump in or within one chamber 
or barrel, and whether such pump be horizontal, vertical, or inclined. 
Secondly, he claims, an inverted cylinder suriace condensing engines, the 
employment of a cross head attached to the main piston or pistons by two 
or more rods, and connected direct at one or both ends to the buckets of 
one or two combined pumps, or to one single feed and one single acting 
condensing water pump in the manner and for the purposes described. 


Crass 2.—TRA NSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 

1071. C. Harrattr, Hornsey-lane, Highgate, ** Masts, yards, and booms.” — 

Dated Vath April, 1862. 

For the purposes of this invention, a mast is constructel of a series of 
concentric tubes of sheet metal, the interstices between thein being filled 
up with melted or dissolved india-rubber; or it may be pitch, or other 
matters which can be made fluid, and will afterwards set solid and yet 
remain flexible. —Not proceeded with. 

1074. R. A. Brooman, Fleet-street, London, “ Carriages for transporting 
loads on vauways, common roads, and other surfaces." —A communteation. 
—Dated \Ath April, 1862. 

This invention consists, First, in the employment of an elongated hollow 
drum, with rounded edges, which are made to serve as rails to guide the 
rollers. Secondly, in the employment of a platform or truck for receiving 
the load, which is fitted above or inside the hollow drum. Thirdly, in the 
employment of rollers arranged in pairs or separately, and held together by 
movable iron or steel links, forming closed or endless chains of movable 
rollers, which are free to rotate round the drum and support it and the 
load, The invention cannot be described in detail without reference to the 
drawings. 

1083. C. R. Hear, Great George-street, Westminster, “ Railway chair."—A 
communication.—Dated 5th Apri, 1862. 

This railway chair is composed of two wrought iron plates, one over-lying 
the other. ‘The under plate is made rectangular, and forms the base of the 
chair, and the upper plate, which is smaller, lies across it diagonally, but so 
that its extremities extend to the end of the base plate. These plates are 
connected together by a central bolt, which forms a pivot for them to turn 
on. The central bolt, when the chair is to be fixed in position, passes 
through a central hole in the plates, and is driven into a wooden sleeper 
intended to support the chair, The jaws of the chair are formed by turning 
up portions of the sides of the two plates at right angles. By this means 
each plate is furnished at its opposite edges with a jaw, which jaws, with the 
jaws of the other plate, form pairs that are intended to embrace the rail 
that is to be placed in the chair. Between the jaws of the joint chair and 
the rail, iron clamping pieces, rolled so as to fit the web and bottom of the 
rail, are placed, and the abutting ends of two rails being inserted therein 
they will be retained in position. The jaws of the chair are closed upon the 
clamps, or upon the rail, as the case may be, by turning the upper plate on 
its centre ; and when brought into position the grip of the jaws is secured by 
driving through holes made in the lower plate and into the wooden sleeper, 
below pins or bolts which will bear against the diagonal sides of the upper 
plate and effectually prevent that plate from turning. For the purpose of 
further securing the rails at their abutting ends, projections are formed on 
the inner face of the jaws of the joint chair, which projections fit cavities cut 
in the sides of the foot of the rails, a portion of the clamps being cut away 
for this purpose.— Not proceeded with. 

1104. F. P. Waren, Corsham, Hampshire, * Apparatus for steering sea- 
going vessels.”— Dated With April, 1862. 

The object of this invention is to enable sea-going vessels to be steered 
with yreater accuracy and facility than at present; as also, where two 
rudders are used, in case of accident to the ordinary rudder, to afford a 
means of steering the vessel independently of it. Gtherwise in some cases 
it may be found advisable to construct vessels with only one steering appa- 
ratus, situated and arranged as hereinafter deseribed. For these purposes 
the patentee makes use of a metallic or other rudder, situated at the for- 
ward part of the vessel, in some cases placed in a recess or opening formed 
in the forward ** dead wood,” or equivalent metal of the vessel ; in others 
carried by a false stern, additional to and projecting in front of the real one, 
the rod pintles or other axis or axes, apon or about which the rudder turns, 
being in each case situated at the forward side of the rudder itself. A 
rudder, situated and hung as described, has the advantage of meeting an 
being acted upon directly by the solid water opposed to the forward motion 
of the vessel, instead of acting only against the inferior resistance offered by 
the more er less broken water at or about the stern. 
1b. J. Asununy, Manchester, * Permanent way of raileays."—Dited Vth 

April, bs62. 

This invention relates to an improved mode of securing the rails of the 
permanent way of railways, whereby greater economy and simplicity are 
obtained, and the operations of laying and removing the rails are consider- 
ably expedited, According to this invention it is proposed to use a rail 
having the ordinary bearing flange at its upper surfice, but with a slightly 
tapered or wedge-shaped web in transverse, the narrowest portion of the 
rail being at iis lower edge, This rail is dropped into a chair, the inner sur- 
faces of the jaws of which are made to approach each other towards the 
lower portion of the chair, thus presenting a tapered or wedge-shaped open- 
ing or trough for the reception of the corresponding tapered web of the 
rail, which fits it accurately at the sides. Any heavy weight passing over 
the rail will tend to force it down into its ch and wiil, conse- 
quently, still further tighten it therein, without the necessity for 
keys or wedges of any kind. If desired, a smaller wooden bearing 
piece may be imserted into the bottom of the chair to receive the 
direct pressure of the rail, but this may be dispensed with, if preferred. 
The rails may be prevented from arising from their chairs by pins or bolts 
passing transversely through the rail and jaws of the chair, a ring or cottar 
serving to prevent the accidental displacement of tie bolt ; but in some 
eases these bolts or pins may be dispensed with. The joint chairs are made 
like the intermediate chairs, but wider, and a bolt or pin is passed through 
the two jaws and through an opening made between the rail ends, so that 
one bolt will serve to hold down both rail ends, It is preferred to form 
these chairs by rolling them from wrought iron plates, but they may also be 
made of cast iron, if desired, 

1112. J. HM. Jonson, Lincoln’s-inn-fiel ls, London, ** Railway and common 
road carriages,” —A communication. Dated 16th April, 1862. 

This invention relates to a peculiar mode of mounting railway and 
common road carriages upon their running wheels, and consists in mount- 
ing such vehicles upon wheels, rollers, or cylinders which rest at their peri- 
pheries vpon the ordinary axles of the vehicle. The axles ot the upper and 
lower wheels are by this system considerably reduced in diam :ter, and hence 
the friction is reduced, and a considerable saving of tractive power is 
obtained. The upper wheels are mounted in forked guide irons, which take 
the entire weight of the load, suitable springs being adapted theretu. The 
axles of the upper and lower wheels may be allowed to work Jreely within 
slots or springs made in the forked guide irons, and in some cases one or 
both of the lower wheels may be loose on their axle to facilitate turning or 
the passing over curves.—Not p oceeded with. 

1116. A. Krvurr, Assen, Prussia, ‘Screw propellers."—Dated lith April, 
1882. 

This invention consists in forming screw propellers in one piece, or in two 
or more pieces, from a solid block or blocks of cast steel, and forging the 
said block or blocks into the necessary shapes. Where it is de-irable, for 
convenience or economy, to form the propeller in two or more pieces the 
inventor forges the pieces from solid blocks of cast steel, and fits them to- 
gether.—Not proceeded with, 

1119. J. Grirvitus, Liverpool, “ Propelling ships, &e."—Dated ith April, 
18 
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This invention relates to that system of propelling by water where motive 
power, steam, or other engines are employed to work pumps or propelling 
= which take im and force out water through the hulls of the said 
ships, or other uavigable vessels, such water being ejected under the water 
line at an angle or in direction towards the bow or stern, causing a vessel to 
move in the opposite direction to the ejected current ahead, astern, or 
otherwise, as desired. The pamps may be single or double acting, and are 
placed by preference athwart ship, alongside direct acting engines, in or 
about that part of the vessel deepest in the water. To each of the said 
pumps, if single-acting, are two communications by tubes with the water 
outside the vessel, the terminations of which are made to direct the water 
taken in by the action of the pumps or propelling cylinders and displacement 
of the vessel downwards, and at an angle to the keel. In the tubes above 
named, orin orabout the tubes or pumps, parts or the whole of which may 











be covered with water confined in a tight compartment, are throttle or 

other valves, so placed and under thecontrol of the engineer that, by moving 

the necessary levers, he can alter or reverse the course of a ship without 
stopping or reversing the engines. —Not proceeded with, 

1129. R. A. Brooman, Fleet-street, London, “ Improvenents in bufing 
apparatuses and in draw springs.”—A comimunicution.— Dated ith 
April, 1862. 

This invention consists in the employment of wedge-shaped biocks, 
connected to the buffer heads through their rods and u cross bar, or other- 
wise, and to the draw rods, which wedge-shaped blocks are pressed upon by 
springs directly, or by jaws acted upon by springs, in order that the ends of 
the springs, or of the jaws, may be kept in contact with the sides of the 
wedge-shaped blocks. There are various means of applying this invention, 
for instance : —First, a wedge or wedge-shaped block may be fixed on the 
back of the buffer head, and two rods or jaws may be fitted under 
the carriages, with the division between the two outer ends of such jaw 
opposite, or in a line with the point of the wedge, and with springs pressing 
upon the jaws and exerting their force to keep the jaws closed, until over- 
come by the superior pressure applied upon the buffer heads, when the 
wedge will gradually force the jaws apart. In some cases the wedge may be 
in the form of a spear head, and studs may be applied on the inner ends of 
the jaws, in order to enter behind the spear head, and prevent the baok 
action of the springs—a source of mischief in cases of collision from buffer 
apparatuses as now generally constructed. Secondly, for some purposes, 
instead of having two buffer heads and appurtenances at the end of each 
carriage, the inventor sometimes employs only one buffer head, extending 
across the end of the carriage frame, and fits one wedge or wedge shaped 
block at the back, and in the centre thereof. He then only employs one set 
of jaws and springs. Again, he forms draw springs by applying at the back 
of the draw hook a similar wedge or wedge block and jaws and springs, but 
in such case the point of the wedge is placed in the reverse direction. 
Sometimes he combines both draw spring and buffer apparatus in one by 
the employment of a double wedge, or double wedge-shaped block, with a 
set of jaws and springs for each wedge or block. Again, he sometimes 
makes one set of springs act upon the buffers and draw hooks at both ends 
of the carriage. He connects the inner ends of the buffer rods at each end 
of the carriage to a cross bar, through the centre of which the draw rods 
pass, and he connects each of such cross bars and draw rods to a double 
wedge block ; he then fixes two strong elliptical plate springs in sucha 
position that the ends thereof shall enter the narrow parts of the two double 
wedge blocks and exert their pressure thereon. Thus, whether the draw 
hooks be drawn outwards, or the buffers be pressed inwards, the springs 
exert their whole pressure and prevent any evil effects aud shocks, whether 
from the pull of the draw hooks or the thrust of the buffers. The buffing 
apparatuses may be used for stationary purposes as weil as for carriages. 








Criass 3.—FABRICS. 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

1055. N. Nussky, Holbeck, Leeds, “ Apparetus for preparing and combing 
wool, tac, haw, dc."—Dated 12th April, 1862. 

This invention is carried into effect as follows :—First, the patentee em- 
ploys an oscillating ** feeding head,” in connection with a circular or other 
suitable “ passing comb,” such oscillating head being provided with two or 
more nippers, or two or more pairs of rollers, or other suitable holders, 
which are so arranged as that each nipper or other holder may;be pressed upon 
by a separate spring or springs ; or they may be press-d upon jointly. The 
nippers or holders are so constructed and arranged that they can pass over 
the ** passing comb,” and deliver the cleaned end of the fibres, beyond the 
same, and as they recede leave the uncleaned ends and * noil” iu the pass- 
ing comb at each successive stroke of the oscillating head, the latter having 
a rising and falling motion, as well as a forward and backward motion, im- 
parted to it by suitable mechanical means, Secondly, he employs on the 
other side of the “ passing comb,” or that furthest from the “ oscillating 
head,” a comb or combs to receive the cleaned ends of the fibres, which pro- 
ject beyond the “ passing comb,” straight and full length into the pins or 
teeth of the said comb or combs, such comb or combs having a rising and 
falling motion imparted thereto, the tecth or pins passing through a plate, 
perforated with holes to suit (or thin bars or blades may be passed between 
the teeth), in such a manner that, when the combs fall down, the pins or 
teeth fall out of the fibre and aliow the latter to be carried forward by the 
“passing comb,” when the comb or combs again rise up to receive the 
cleaned ends of the succeeding fibres, as befure described. The comb or combs 
may also be allowed to travel a short way with the “ passing comb” betore 
falling down out of the fibres, and to return to the original position before 
rising. Or, instead of a rising and faliing comb, an endless sheet or chain 
comb may be employed, having bars or strips of steel between each row of 
teeth. 
lod. WH. C. Les, Laure 

Dated \Ath April, 13 

This invention has reference to knitting machines in which sliding hooked 
spring needles are employed, and its objects are simplicity of construction, 
and the production by the machine, and with a-eries of needles of one gauge, 
of a greater variety of work than has heretofore been accomplished by 
machines of this class uuder similar conditions. The inventor employs 
needles having the bend of the hook made larger than usual, so as to allow 
the thread or yarn to be drawn through them, and to be crimped, as 
described, instead of by means of jack sinkers or combs, or other ordinary 
appliances for taking off sufficient thread or yarn to form the loops, and 
laying it in proper position for the formation of the next serics of loops. 
This operation he effects by constructing the machine with a travelling 
yarn carrier or thread guide, and with a travelling presser, both stationary 
in respect of the length or sliding movement ot the needles, ant with a 
series of stops between the needles to hold back the thread, according tothe 
distance that the needles shall be depressed or pass:d beyond tie sto; s. 
Ile causes the sliding movement of the needles by inclined surfaces im a 
groove or otherwise, as heretofore, but he regulates the degree of such 
movemeut by an adjustable cam in the line or path of the inelined surfaces. 
And, instead of the ordinary presser for closing the needles, he uses a 
travelling rotary burr presser, which receives its motion from contact with 
the needles, acts as a fair leader to the thread or yaro, and by having the 
special peculiarity of inciined surfaces between its teeth, or between some 
of them, closes the needles, or some of them, accordingly as such surfaces 
are arranged. — Not proceeded with, 

1070. J. Danavi, Cobden-street, Lister Hills, Bradford, “ Machinery for pre- 
paring and combing wool, de.”—Dated Ath April, 1862. 

It is found that the collars of the screws which furce the heckles through 
the fibrous materia! are, by reason of the endwise pressure of the serews, 
subject to rapid wear; this has been provided against by making the above- 
mentioned collars or bearings adjustable by means of screws, but the 
patentee has found that it is desirable to form the part of the screws which 
revolve in the above-mentioned bearings conical, the bearings being suitably 
formed to receive such conical parts of the screws, and the larger parts of 
the cones being nearest to the heckles, so that such cones may receive the 
thrust of the screws, and thereby avoid the rapid wear of the collars atove- 
mentioned, Collars, adjustabie or otherwise, such as are above described, 
may be used in combination with the conical necks above described, this 
part of the invention consisting in the conical form of the necks above- 
mentioned.» The necks and collars may be made of iron or steel hardened, 
and the bearings in which they revolve may be formed with iron or steel 
bushes similarly hardened. The Second part of the invention relates to an 
improved method of raising and lowering the “ fallers’’ or heckles in what 
are kuownas “‘ screw gills.” In place of raising and lowering such “ fallers’ 
1s of cams fixed to the screws, as is at present practised, he forms 
w without such cams, and arranges a separate cam shaft or shafts 
below the failers ; these shafts are caused to act upon two sliding frames, 
one of such frames being arranged at each end of the series of fallers. 
Toe sliding frames are formed with recesses into which the fallers are intro- 
duced by the revolution of the screws, and «ne of the frames is then caused 
to rise and the other to fall, carrying with them the fallers, and placing 
such fallers in suitable portions to be taken and carried away by the screws, 
thus dispensing with the cams attached to the screws now ordinarily em- 
ployed, such cams as at present constructed well as the parts of the 
fallers they act upon, being subject to rapid wear and constant derangement. 
The Third part of the invention relates to a peculiar method of grooving 
the bearing and necks of machinery used for preparing, combing, and draw- 
ing fibrous materials, so that the oil or other lubricating material introduced 
Detween the moving and s ationary surfaces of such bearings or journals 
may be equally distributed over such surfaces, and this he accomplishes by 
cutting right and left-handed spiral grooves in the revolving shaft or jour- 
nal, such spiral grooves being so arranged as to cross each other. The 
invention cannot be fully described without reference to the drawings. 


Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Fe. 
1073. R. A. BRooMaN, Fleet-street, London, “ Reaping and mowing ma- 
chines."—A communicatim,—Dated lath April, 1362. 

These improvements mainly consist in the construction and employment 
in reaping and mowing machines of an apparatus, constructed as hereafter 
described, for collecting the cut crop and delivering it in sheaves from the 
side of the machine. This apparatus consists of an endless chain carrying 
rakes which pass above and below the platform ; it is supported by a fore 
carriage in the form of a sledge, carrying the finger beam and knife, and 
jointed to a hinder carriage mounted on wheels. The fore carriage is sup- 
ported upon two metal bars, in preference to rollers, which have been found 
to enter the soil, grass, or straw with which they come in contact and 
become entangled or charged therewith ; it is supported in the rear by a train 

















% Poulteney-lane, Loudon, “ Kuaitling machines.” 



































of wheels fixed to the frame, the side bar of which has a groove formed in 
it, covered by plates forming sockets, and uniting the frame and one of 
the metal bars before mentioned, whereby the necessary joint is formed for 
uniting the two carriages, and the fore part and cutting apparatus enabled 
to follow the undulations of the soil. The outer end of the axle on which 
the train of wheels is mounted has a series of holes iu it, whereby the posi- 
tion of the bearing or running wheel may be altered so as to equalise the 
resistance offered by the crop. This arrangement is intended to remedy 
the inconvenience arising in ordinary reaping and mowing machines from 
the knife moving obliquely in proportion to the strength of the crop. A 
toothed wheel, with spring clutch on the wheel axle, transmits motion 
through wheels and jointed rods to the knife. The separator or divider is 
fitted with a cutting blade for cutting the grass or other herb which will not 
separate, and which would otherwise clog it, and which is delivered on to 
the platform. The rod for throwing the corn to the knife has rotary 
motion imparted to it through a pulley on its own shaft, communicating by 
a band with another pulley on a shaft receiving motion from a pulley on 
the same shaft as that communicating motion to the knife. The rake chains 
have motion imparted to them across and round the platform by belts and 
bevelled wheels driven from the main wheels of the machine. The motion 
communicated to the rakes causes them to deliver the cut crop in sheaves 
or bundles on the left side of the machine at regular intervals. The pole is 
supported and held by a movable boit to a bar rising from the fore carriage 
in which several holes are pierced in order to raise or lower the point of 
traction, according to requirement. The driver's seat is placed at the rear 
of the machine ; he has the whole of the machine before hii 
and has the working parts wholly under his control; he cin with 
his foot throw the knife out of gear, and stop the machins when he 
desires. This seat is placed to the left of the machine, so that its 
weight, and that of the driver, may counterbalance that of the knife carrier : 
if, however, this not be sufficient, a weight may be su.pended from the seat 
frame, so that the driver by moving out of his seat to the left may raise the 
knife carrier. This machine is with facility moved from place to place, and 
can be easily altered from a reaping to a mowing machine, and vice versd.. - 
Not proceded with. 





Crass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1121. F. ToLNAusEN, Paris, “ Machine for making bricks, tiles, &c.”—A com. 
munication. —Dated lith April, 1862. 

This invention consists of a strong metallic disc turning on a central pivot 
and supported in its rotary motion by casters or spherical bases that are 
arranged round the circumference like in a railway turntable. There is a 
suitable number of moulds fixed all round on the disc, and the said moulds, 
having been filled with the ceramic material in the ordinary way, the dise is 
made to turn soas to bring the moulds successively under the action of one 
or several shaping or pressing plates that are arranged around and above 
the rim of the disc. The said pressing and shaping plates are acted upon 
by a screw and fly wheel in the manner of a fly press. The dise may be 
moved by one or more fly wheels set tan sentially in a vertical position; and 
acting either by friction or bevel gear. The said fly wheels, by means of 
cams, also act on plates for lifting the brick or other article out of the mould 
in which it has been compressed and shaped bythe plates, as above described. 

—Not proceeded with. 














Cuass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or jor Defence, Gun Carriages, §c. 
995, The Hon, W. E. Fitzmaurice, Hyde Park Gate, London, * Plating for 
ships’ batteries, dc." —Dated 8th April, Is62. 

This invention consists in plating ships, batteries, and other structures 
in such a way that water is introuuced and confined between two plates, 
thus forming a part of the resisting material against shot, shells, or any other 
projectile force, in contradistinction to using solid plates of iron, steel, or 
other materials. For this purpose the inventor use. cases of iron, steel or 
other material filled with water, and so contrived as to be capable of being, 
by any convenicnt arrangement, emptied or refilled at pleasure. —Not pro- 
creded with. 
1013. J. Jones, jun, S:fton-street, Liverpool, “ Constructing and arming ships 

and ves — Dated Wh April, 1862. 

This invention is carried into effeet as follows :—In order that the power 
of steam may be employed when alongside of an enemy's ship, to make a 
hole therein below the water, provision is made in constructing a ship or 
vessel, and in applying steam: machinery thereto, for employing what may 
be termed a steam Lattering ram adapted to produce the effect above men- 
tioned. For this purpose, at the bow or other part or parts of a ship er 
vessel (suitably constructed to resist projectiles, and to be propelled with 
as much speed as may be ,a ram or rams is or are applied; each ram con- 
sists of a shaft or bar capable of sliding water-tight to and fro through the 
bow or other part of the ship or vessel. The inner end of this bar or shaft 
is in connection with the piston of a steam cylinder, so as to be worked by 
steam quickly to and fro in a similar manner to a steam hammer. 









CLass 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, Se. 


985. G. Hasentine, Fleet-street. Loudon, “ Lamps especially designed foi 
burning hudro-carbon oils.”—A communication.—Dated Th Apra, Ist2. 
The First’ part of this invention consists in an improvement on the 
“ Argand burner,” by which complete combustion is effected without a 
“ button,” and with a short chimney not exceeding three inches in lei 
Instead of the cylindrical wick tube of the Argand burner, several tubes 
employed, being arranged concentrically in the form of a traueated cone, 
the upper ends nearly touching one another, and the Jower ends being 
considerably separated, so as to admit a free access of air inside. And 
instead of the commen * button,” an inverted conical deflector is used, 
placed centrally within the space formed by the wick tubes. This arrange- 
ment makes a practical portable coal oil lamp. The Second part of the 
invention consists in the use of separate serrated wheels for raising and 
adjusting the wicks independently of each other. 











937. T. JACKSON, Ovchard-stree, Portiman-square, London, “ Pianofortes.”"— 
Dated 7th April, 1862. 

For the purposes of this invention a spring is interposed between the end 
of the sticker or jack aud the hammer butt, which spring, when employed 
in the action of an upright pianoforte, tends to bring back the hammer 
At the front of the hammer butt there is an additional piece or projection 
which rests on the top of the jack or sticker when the hammer is away 
from the strings. The spring passes by preference into and works in a slit 
in the upper part of the jack or sticker, and it also pas-es into and works in 
aslit in the projection on the hammer butt, and the upper purt of the 
spring presses against a pin passed across the slit in the projection on the 
hammer butt, so that, when the hammer rises to strike the strings, the 
spring is deflected, and has a greater tendency to bring back the hammer, 
and it prevents the hammer rebounding when it is back from the springs. 
1036. T. B. Dart, Queen-square, Westminster, ‘Coverings for the feet.” —Dated 

10th April, Is62. i 

According to this invention the inventor makes what he calls a v ulcanised 
india-rubber mocassin from two flat pieces of sheet india-rubber compound, 
which are connected together at their edges and then vulcanised ; the join- 
ing of the sheets is effected, by preference, by cutting the two sheets 
together, so that the joint may not be thicker than any other portion of the 
article. In this manner a cap is made suitable for fitting over the front 
part of the sole and upper of a shoe or boot ; the portion which pa-ses over 
the top of the foot is of such a size as to completely protect the front of the 
upper of the shoe or boot from wet and dirt, and the portion which passes 
over the sole of the shoe or boot extends as far as the waist or centre portion 
thereof beyond the tread, and there it fits perfectly close, so as to prevent 
mud working in between the sole of the shoe or boot and the under surface 
of the mocassin. This perfect fit is insured by making the open end or 
mouth of the cap smaller than the part of the foot which it is to fit, so that 
it may require stretching in putting it on ; its elasticity allows it to stretch 
freely, and causes it also to clasp the foot closely. The mocassin is secured 
to the foot by means of strings or straps attached to it at the centre of the 
upper part or portion, and which the wearer of the article ties or buttons 
round the ankle.—Not proceeded with. 

1043. W. E. Genar, Wellington-street, Strand, London, “ Lainp for lighting 
mines."—A communication.—Dated WUth April, 1862. : 

This invention cannot be described without reference to the drawings. 





Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. - 

097. F. W. Brearey, Cornhill, London, ‘ Medicated cups, de."—Dated 8th 

April, 1862. : ; 

The First of these improvement: consists in the formation of a cup or 
qualities of steel, iron, ironide or other suitable metal, metals, or metaline, . 
vessel upon a combined medicated principle, in and by which the medicina 
tonic or aromatic qualities or medicinal virtues of bitter wood, bark, = 
their oxides, or mineral or mineraline simple or compounded, and the 
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other caaniiie matter, are » combined and imparted 4 canultensously to the 
water or other liquid contained therein. The king vessels formed upon 
this principle the patentee denominates ‘‘the improved medicated steel 
bitter cup.” The Second improvement consists in the formation of a 
similar cup or vessel, the bowl of which is formed wholly of steel metal or 
mineral (antimony excepted), otherwise that when used as hereinafter 
described, or of metals or minerals compounded or alloyed with 7. 
the inner surface of such bowl orcup or vessel being oxidised by the 
application of acids or ammonia, in and by which the water or other liquid 
contained therein is medicated by being impregnated with the medicinal 
qualities or virtues of the said metals or minerals, The drinking vessels 
formed upon this principle he denominates “the improved medicated 
mineral cup.” The Third improvement consists in the formation of similar 
cups or vessels in and by which the principie of galvanic action, obtained 
either in combination with the medicinal qualities above mentioned, or 
otherwise. The drinking vessel formed upon this principle he denominates 
“the improved medicated galvanic cup.” In applying the first mentioned 
improvement he makes a cup or other vessel in two or more parts, one portion 
being composed of metals or mineral, simple or compounded, and oxidised on 
the inner surface, and the other composed of wood or other vegetable matter 
possessing in itself the required bitter tonic or aromatic or other medicinal 
qualities, or impregnated or saturated therewith. The;wood or vegetable por- 
tion is fitted to the metal or mineral portion so as to be watertight when joined 
together. The water or other liquid is then medicated, is then poured into 
the cup or vessel, where it comes in contact with, and is acted upon by, the 
oxidised surface or surfaces of the metal or mineral portion, and where it 
also comes in contact with, and is acted upon by, the surface or surfaces of 
the wood or vegetable portion, and the combined medicinal qualities of the 
metal or mineral, and the wood bark or vegetable portions are thus simul- 
taneously imparted thereto. 
1014. J. Lanaston, North-street, Strood, “ Manufacture of Portland cement.” 

—Dated 9th Apri!, 1862. 

According to this invention the patentee employs in grinding the ma- 
terials only so much water as will make a dough or paste, ‘suitable for being 
at once dried without the separation of water by settling. The drying 
apparatos he employs consists of ovens heated by furnaces or fire bars below, 
and the flues from these furnaces pass over the top of the ovens in the 
vaulting of the roof. Ovens so arranged will dry the material more rapidly 
than the open floors, and with smaller expenditure of fuel. The passing 
the materials from the grinding apparatus to the drying ovens without the 
use of the settling ponds, renders it necessary that no lumps should be 
allowed to escape the grinding apparatus, hence he employs to effect or to 
complete the grinding rollers set at a short distance the one from the other, 
and between which the materials are caused to pass; or a roller revolving 
at a short distance from a stationary surface may be employed. 


1028. G. D. Mertens, Margate, “* Making of beer.” —Dated 10th April, 1862. 
This invention relates more particularly to an improved system or mode 
of treating ‘* worts” with a view to the solidification of the same, whereby 
the preparation may be easily kept for any length of time in any climate, 
and be subsequently used when required for the manufacture of beer by 
simply dissolving in water, According to this invention, it is proposed to 
evaporate the ** worts” a closed vacuum pan heated by steam heat, and 
having a suitable exhauster in connection therewith for the purpose of 
facilitating and expediting the process of evaporation at a low temperature, 
soas to prevent any charring of the substance ; and for the same object it 
is of the greatest importance that the substance under treatment be kept in 
a constant state of agitation. 
H. Deacon, Appleton, Lancaster, ‘* Manujucture of caustic soda.”— 
Dated 10th April, 1862. 

In the ordinary manufacture of caustic soda the caustic liquors are 
evaporated, and during evaporation the salts precipitated are removed, and 
evaporation is continued until the residual liquors become so concentrated 
as to solidify on cooling, or until as much of the- water is driven off as 
required. These improvements consist in stopping this evaporation at an 
earlier stage, removing the salts precipitated during evaporation as usual, 
and continuing the evaporation or concentration until the caustic alkaline 
liquor will deposit crystals of hydrated caustic soda on cooling to the 
ordinary atmospheric temperate. These crystals of hydrated caustic soda, 
after the mother liquors have been separated therefrom, are nearly pure or 
sufficiently so for commercial purposes. The improvements further cor in 
effecting the separation of the mother liquors from the crystals of the 
hydrate of soda. This the patentee prefers effecting by the application of a 
small amount of heat in any convenient manner, and in any convenient 
vessel, 


























Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, jc. 


1068 DARLINGTON, Gresham-street, Loudon, “ Marine tekgraph wires and 
oo -Dated 1Ath April, 1862 

nen ud of laying telegraphic wires or cables so as to rest on the bed of the 
sea, the inventor proposes to arrange these in such a manner as to lie only a 
portion of their length on the bottom, and in deep water to suspend them 
by means of floating or partially submerged buoys, set at such d.stances as 
may be found necessary ; also at certain distances to stay or anchor such 
wires or cables by means of suitable appliances. He further proposes to 
connect with such wires or cables, wherever it may be found desirable, 
floating telegraphic stations for the receipt and transmission of messag 
Not proceeded with. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not jound under the preceding heads, 


816. W. F. Henson, New Cavendish-street, Portland-place, and U. HW. Wen- 
son, Perliament-stret, London, * Wicks for candle lamps.” —Dated 2th 
March, 1862. 

This invention consists in the manufacture, use, and application of paper wicks 
or wicks composed of paper, papier maché, and other suitable materials, 
combined therewith for candles aud lamps.—Not proceeded with. 

H.°C. Monckton, Thurlo--place, South Keusington, London, ** 

vescing liquide.” —Dated 2 7th Murch, 1862. 

his invention consists iu the manufacture of effervescing or gascous liquids, 

nore gt wlarly of effervescing drinks, by combining therewith spirits, brandy, 

Wines, liqueurs, or other flavourings, the object being to obtain an effervescing 

drink ‘th ivoured with any of the above class of ingredients, in a combined manu- 

lactured state, bottled ready for use, by which means an effervescing drink may 
be immediately obtained, flavoured in any desired manner in a compact and 
portable form.—.Not proceede ¢ with. 

“4. R. DE Bray, Finsbury-square, London, 
ture of cigars.” —Dated 27th March, 1862. 

This invention has reference to a former patent granted to the present 
patentee, dated Ist November, 1859 (No. 2,493). The mechanism described in 
the specitication of the letters patent aforesaid for causing the rise and fall of 
the knife, is here replaced by two eccentrics. The tobacco, on leaving the box 
or case by which it is fed to the machine, is guided to the knife, cut, compressed, 
and carried on to a band stretched over a curved plate or sector free to oscil- 
late about a fixed point. There is a space or pocket formed in the band into 
Which the cut tobacco falls, and wherein it is pressed by a plunger; a roller 
wivances, folds the band over the tobacco, and the curved plate, moving at the 
same time, carries on the cigar thus partially manufactured with it. To regu- 
Jate the thickness of the cigar a roller is placed above the band, which consoli- 
dates the tobacco as it passes under The envelopes or outer skins for the 
cigars are led up by an endless band, which, through two guides, the lower of 
which revolves, causes the envelope to be wound round the cigar. Motion is 
¢iven to the endless band by a drum or cylinder round which it is passed. There 
isa toothed wheel on the drum shaft, in connection with a ratchet having 
curved arm or branch proceeding from it, bearing against a small roller beneath, 

by the action of which the motion of the drum and hand may be regulated or 

ped. The toothed wheel before mentioned, through a crank and connecting 
gives motion to the curved plate, which is in unison with that given by the 
rum to the endless band. As the curved plate oscillates it carries the cigars 
down with it, and deposits them in compartments formed in an endless chain 
Into boxes, or into any convenient receptacle. 


859, 
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* Machinery for the imanufae- 











































J. EASTERBROOK and J. HH. ALUCARD, Sheffield, “ Vie Dated 2th 
Moreh, Is62. 
The objects of this invention are, First, to render the bench vice more 
efectual in its operation by causing the movable jaw to move in a straight line 
parallel to the direction of the action of the screw, instead of in a circular are 
is heretofore. Secondly, to render vices more effectual for gripping taper 
articles, These improvements are effected in combination with the ordinary 
Vice box and screw, with either solid or brazed threads of metal; or the threads 
May be cut in the fixed jaw. The movable jaw in the parallel vice is steadied 
cuided in its movement by a metal bar working and bearing upon a suit- 
fixed below the screw and box at any suitable distance. The plate 
ing the vice to the bench bears, by preference, upon the bench or under 
sisted in some cases by a leg reaching tothe floor, welded, screwed, 
shod fixed to the side plate, or to cither of the jaws whenever found 
ry, for the proper securing and supporting of the vice. In some cases 
ve ntors mi ike the parallel vice self-adjusting for gripping cotters or other 


























taper work by means of a swivel or joint formed in either one of the jaws. The 
Swivelling jaw is compensated by spherical washers placed upon the ser ow OF 
OX In order to see all times a proper bearing for the screw upon the jaws, 
The movable jaw may be connected to the serew in mau 1y ways in an to 

oy the said screw to carry the jaw with it in all its motions.— Not proceeded 
with 


896. W. E. Gener, Wellington-street, Strand, London, ** Apperatus for ex- 
Th —A communication.— Dated 27th March, 1863. 
is invention cannot be de: scribed without reference to the drawings, 


tinguishing fire. 





857. S. A. Emery, Arundel-street, Westminster, “ Soap.”—Dated 27th March, 
1862. 

This invention consists in combining with the saponaceous materials usually 
employed in the manufacture of soap woody fibre reduced to a finely divided or 
pulverised state.—Not proceeded with. 

859. W. F. Smirn, and A. Coventry, Salford, “‘ Lathes aud machines for 
turning and cutting screws.” — Dated 27th March, 1862. 

This invention cannot be described without reference to the drawings. 

860, G. H. Birxeeck, Southampton-buildings, Ciancery-lane, London, 
** Producing imitation mosaics.”—A communication.—Dated 27th March, 
1862 

The object sought by the present improvements consists in empleying the 
means hereinafter described for producing enamelled mosaic plates or surfaces so 
as to render them suitable for being applied to the interior and exterior decor- 
ation of public or private buildings or monuments, or for the production or 
reproduction in enamel of pictures, ba 
art ofan entirely novel character may be produced by earthenware or porcelain 
manufacturers, enamellers on metal, and others. For this purpose, after having 
determined upon the surface it is intended to cover with the enamelled mosaic 
for the production ofa picture surface in relief, or other decorative work of art, 

















the model of the design is first executed in paper, or other suitable material, of 


uct size, and coloured to give an idea of the general effect ultimately 
required. This model design is then carefully cut up into sections of varying 
size, suited to the character, and following ex xactly the contour of the various 
parts of the design, and there may be a considerable number of these parts or 
i s, according to the size and character of the subject or design. These 
rts or sections composing the picture or other work of art are then placed 
y on plates or surfaces of baked or unbaked earthenware, metal, or other 
substance suitable for enamelling upon, which is then cut or shaped to the exact 
contour or shape of the particular part of the design under treatment. When 
all the parts are thus arranged, they are placed together to ascertain if they fit 
correctly, so as to represent the original design. ‘The various parts are then 
covered with enamel, either separately or combined, the enamel being so applied 
to each part as to produce, when fired or baked, the various colours required in 
the complete design. When baked, the parts are to be combined and cemented 
or secured together in any suitable or convenient manner. In the application 
of this invention to the production of a model sculptured in base relief, the 
Sections are to be made in the plaster mould, or in the mould made of dry sand, 
according to whether it be an original work or one required to be reproduced ; 
the several parts or sections thus made, after being baked, will be enamelled and 
put together as above explained, 
























861. G. Atcrort, Church-row, Cambrrvell, “ Pressure and vacuum gauges." — 
Ditet 2th March, 1862. 


This invention consists in substituting, in place of a metal spring, a piece of 


vulcanised india-rubber, sufficiently thick to resist great pressure, and also to be 
capable of indicating a very low pressure, or variations of pressure. In com- 
bination with the vuleanised india-rubber before named, the inventor employs 
certain mechanism ‘ for example, within the case of the gauge, and behind the 
dial thereof, he affixes and connects to the bottom a piece of metal, in which is 
formed a recess to receive a piece of very thin sheet brass, on which is placed 
the piece of vulcanised india-rubber aforesaid ; a hole is also formed through 
the aforesaid picce of metal for the passage of steam or other fluid beneath the 
india-rubber aforesaid, Into the recess above mentioned he screws a piece of 
metal, in which is placed a small loose piston pressed downwards by a helical 
metal spring, and to the top of the rod of the aforesaid piston he connects a rod, 
cranked at top, and connected to a slotted arm, adjusted by a screw to a toothed 
quadrant acting on the leaves of a pinion, the axis ofwhich carries the index hand 
of the gauge. By thus constructing gauges, the india-rubber being firmly screwed 
and held between the two pieces of metal before mentioned, the steam or other 
fluid pressing against the under side of the india-rubber resaid will raise the 
same, and impart metion to the index hand through the agency of the piston, 
toothed quadrant, and pinion, before mentioned ; as the pressure diminishes, the 
helical spring before mentioned will foree down the piston, and thus draw back 
the index hand, and by adjusting the slotted arm aforesaid nearer to or further 
from the axis of motion of the quadrant, in like manner the gauge may be adjusted 
to indicate any amount of pressure. In using the above gauge as a vacuum 
gauge, the cranked rod before mentioned must be connected to the opposite end 
of the slotted arm, so that, as the india-rubber descends by the action of the 

vacuum beneath, the index hand of the gauge shall move in a proper direction, 

Not proceeded wish, 

862. J. Jones, Mirsey Bank, Warrington, ** Raising and forcing liquids.”— 

Dated 28th March, 1862. 

This invention consists in raising and forcing liquids by means of a piston 
and eylinder which is closed at the top, and provided with a stuffing box for 
the passage of the piston rod, which is acted upon by a serew or other equiva- 
lent for regulating the position of the piston in the cylinder. The lower end 
of the cylinder is either entirely open, or furnished with a lid having an 
opening for the pipe through which the liquid to be raised enters the cylinder ; 
the piston is brought down in the cylinder till it bears upon the liquid, which is 
then forced up a pipe in communication with the cylinder, and elevated to the 

ired level by the force of the ascending liquid, or by the action of the 
piston. The piston is provided with valves to allow the liquid in the upper 
part of the cylinder to pass when the piston is being raised.—Not proceeded 
with. 
864. W. B. Nation, Battersea, “ Manufacturing boxes or cases.” 
March, 1862. 

In carrying out this invention the patentee employs a block or mandril of 
wood having its transverse section of the same shape as the external casing of 
the boxes or cases required to be made, The said block or mandril is covered 
with one or more layers of paper, strengthened by means of gelatine mixed in 
about equal proportions with carbonate or salts of lime, aluminous or silicious 
substances ; or he uses silicates of potash or other alkalies without the aid of 
gelatine, which substances are coloured in any desired manner. The covered 
blocks are now passed through a drying chamber by means of endless bands 
or chains, and when the mz is sufliciently dried, it is removed from the 
wood and cut into the proper lengths by a circular saw, which operation 
completes the exterior of the box or case, For forming the interior of the box 
or case he employs another block or mandril, and covers it with one or more 
layers of paper, strengthened as before described. The said block or mandril 
is of such dimensions that, when the material is divided longitudinally into two 
parts, each of the parts may pass in the inside of the external casing, and 
when the said internal part has end pieces affixed to it, the box or case is 
compiete with the exception of ornamentation, which may be applied in’ any 
desired manner. 
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867. A. Lucertt, Glasgow, “ Expressing the juice from pulpy fruit.”"—Dated 
28th Murch, 1862. 

This invention consists in the employment of a pair of jaws, the lower jaw 
being hinged to the upper jaw, while the upper jaw works on a fixed centre, and 
is acted upon by a lever handle which, when depressed, causes it to squeeze the 
fruit upon the lower jaw. The inner surfaces of these jaws may be made more 
or less roughened, grooved, or corrugated, and the expressed juice is received 
into an inclined spout which directs it into any convenient receptacle. A spring 
is applied for the purpose of opening the jaws on the release of the pressing 
handle, The entire apparatus is proposed to be mounted upon a ve al stan- 
dard, which is fixed into a table or other convenient support.—Not proceeded 
with, 











869. E. Suirn, Ham ura, “ Wet gas meters.” Dated 28th March, 1862. 
This invention cannot be described without reference to the drawings. 


870. R. Lumurnsky, Cify-road, London, “ Jointing erulch hooks on umbrellas 
or walking canes.”~-Dated 28th March, 1862. 

In carrying out this invention the patentee takes a piece of bamboo, partridge, 
or any other description of cane of the required size and length, and having 
fashioned or made a crutch hook or handle of the shape or form desired, he 
firmly fixes or joins such crutch hook to the ¢ or stick in the following 
manner: —He makes a plug ofhard wood or metal, which he inserts in the 
hollow at the top of the cane, which plug, being first made quite fast inside the 
cane, & portion thereof protrudes upwards, so as to fit in a receptacle made in 
the crutch, hook, or handle to receive the top of such plug,while an iron or steel 
peg shall pass horizontally through a part of the hook or handle from the back, 
and also through the portion of the plug protruding upwards, thereby securely 
fastening the hook or handle to the cane or stick. He fills in or covers over 
the hole made in the back portion of the handle, or the passage of the metal 
peg with a piece of the same cane, or any other material as fancy may dictate. 
And in order to make the jointing of the hook or handle to the cane or stick 
still further secure, he grooves out a portion of the top of the cane or stick, 
which will allow the hook or handle to drop or fit in, while the sides of the 
grvove will grip or clutch the hook or handle, He docs not contine himself 
precisely to this fourm or shape of the top in joiming part of the cane or stick, as 
it can be cut or grooved to suit certain requirements. 

881. R. Smirn, Melkshain, Wiltshire, “ Roller blind apparatus.”—Dated 29th 
March, 1s¢ 

This invention consists in suspending a weighted pulley in the lower double 
or bight of the cords of such apparatus, which pulley may be confined in a 
vertical slide to guide it, or it may hang loose. The cord or chain by which 
the weight is suspended is either passed directly down and through the sole of 
the window frame, or diverted horizontally by passing under a pulley, thence 
through the side lining of the window, and over another pulley, and from thence 
the weight depends and applies the necessary force to impart the tension to 
the cord desired, A weight is suspended at all Jines, gives to any contraction 
of the cord, and also takes up any slack due to expansion, and so Keeps a 
uniform tension on the cord.—Not proceeded with. 

834. E. B. Wart, New York, U.S., “ Cutting cork so as to re der the same 
suitable for stuffing purposes.”"—A commu nication.—Dated 29th March, 
1862. 

The patentee claims, First. the knife box or shield described, which retains 
firmly each knife placed in it, permitting only the point to protrude and operate. 
secondly, the application of a circular knife-edge saw, which, being a combi- 
nation of knife and saw, produces a smooth uniform shaving, as described, 
Thirdly, a self-supplying feeding box, which, by a pall of a ratchet wheel 
coming in contact with the bar, produces the motion of the different grooved 



































reliefs, statuary, Xc.; or other works of 





cylinders, whereby the cork is fed progressively to the action of the knives and 
saw, as described. Fourthly, a method of divisional pressure, produced by four 
or more independent fingers, in connection with india-rubber springs, &c., as 
described. To each finger is given an independent, and yet to the whole surface 
there is given a united and even pressure, regardless of any irregularity of the 
thickness of the cork; and, Lastly, he claims the material or fibre produced by 
the machine in the manner aforesaid, and its application to various useful 
purposes, as specified 

885. W. E. Newton, Chancery-lane, London, “ Applying acoustic apparatus 
in churches, &c."—A communication.—Dated 29th March, 18 

This invention consists of a funnel-shaped receiver of an elliptical form at its 
mouth, which fits to an opening in the top of the pulpit, and collects the sound, 
The elliptical funnel-shaped receiver gradually assumes a circular form toward 
the bottom, where it terminates in a circular throat ma which a pipe runs 
under the floor to any convenient point, where it is led upward through the 
floor to connect with a taper flexible tube, at the end of which is a suitable ear 
piece to be placed in the ear of the person requiring it to conduct the sound 
thereto, Instead of being elliptical the mouth of the funnel-shaped receiver 
may be of circular, square, or other form, and the conducting pipe may be 
above the floor. Bars of wood or metal may be arranged across the mouth of 
the receiver to support a book if required.—Not proceeded with. 

890. N. FRANKENSTEIN, Clarendon Villas, Mildmay Park, Middlesex, “ M1- 
chinery for cutting pointed, conical, and cylindrical corks."—A communi- 
cation.— Dated 3ist March, 1862. 

This invention consists in the construction of a machine which cuts corks by 
means of hollow cylindrical or conical knives being made to pass perpendicularly 
through cork which has been cut into strips, the strips being as long as they 
can. The length of the cut corks will correspond with the depth of the strips, 
and the thickness of the cut corks with the diameter of the hollow knives, An 
endless band passing over a wheel sets the machine in motion.—Not proceeded 
with. 

891. W. Tyter, Birminghan, “ Composition for feeding dogs, and other 
animals and poultry.”—Dated 31st Murch, 2. 

This composition consists, essentially, of dried or liquid blood combined 
with vegetable or farinaceous matter, either with or without the addition of 
ground bones, as described. 
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892. W. H. Hook, Walworth, ** Folding envelopes and paper."—Dated 31st 
March, 1862. 

Instead of the ordinary modes of stamping, indenting, or otherwise marking 
the paper the exact size and shape of the envelope or other matter to be folded, 
the patentee employs a skeleton frame of thin metal or other suitable material, 
of the required size and shape, and covers the edges thereof, or the sides and 
edges, with linen, silk, leather, or other absorbent material. To the said 
skeleton frame he supplies water or other liquid, so that its edges shall be 
moistened, and then presses the frame on the paper, or presses the paper on 
the frame, by which operations the absorbed material covering the edges of 
the frame will moisten or damp the paper in lines corresponding with the edges 
of the frame, and thereby enable the operation of folding to be greatly facili- 
tated. The required pressure is obtained by an ordinary copying or embossing 
press lever, or other mechanical contrivance, and a constant supply of water or 
other liquid is supplied in any convenient manner, 


896. R. Burntey, Lower Thames-street, London, “ Material for forming or 
lining the bearings of acles and sha/sts.”"—Dated 31st Mareh, 1862. 

For the purposes of this invention the patentee employs an alloy consisting 
of iron, copper, tin, and zinc, combined with a small quantity of sulphur, and 
sometimes also of arsenic. The materials may conveniently be employed in the 
following proportions. lron, 2 parts; copper, 28 parts; tin, 40 parts; zinc,130 
parts ; sulphur, 1} parts; arsenic, | part. If the arsenic be omitted, the 
quantity of sulphur shoukl be increased, The proportions above given may be 
considerably varied. 











898, R. NIGHTINGALE 
Slat March, 1862. 

In carrying this invention into effect, the inventor constructs a marker's 
butt or mantelet enclosed on all sides, and he makes all parts suffice tently 
bullet proof to prevent accident to the markers, whether by the direct 
bullets or portions of bullets, or by their rebound, or by their being 
into the butt or mantelet, or trom any substance struck by a bullet; and in 
order to enable the markers to ascertain the position where any balls may strike 
a target, he applies at the upper part of a marker’s butt or manteleta bullet 
proof camera, so arranged that it may throw an image of the target on to atable 
or surtace below, on which is 7 “l properly ruled or prepared paper, corre- 
sponding with the divided surf wthe target, so that the mark made by cach 
bullet on striking the target will be imaged in its precise position on the ruled 
or divided paper, and be there marked or indicated by the marker with ink or 
other material, together with the number of the shot; and in order to obtain 
a fullrecord of allthe shots,the marker may also register or mark in the mar- 
gin of the paper all shots which miss the t t, together with their numbers or 
the order in which such misses have occurred. In order that the markers in 
such enclosed butts or mantelets may hear any call or signal from without 
and also to obtain good ventilation, inclined or bent passages or tubes are 
applied which prevent the passage of light, but admit air and sound freely 
Not proceeded with. 





Malden, Essex, “ Markers’ bu'ts ov mantelets.”"—Dated 




































899, L. B. ScumMo..e, John-street, Golden-square, London, “ Crinolines.”—Dated 
3.st March, 182 
The patentee claims constructing steel skirts with series of junctions arranged 
in lines in the steel strips that permit of bending in a horizontal direction, as 
described. 

900. J. Harpine, Leeds, “ linprovements in the application of the waste heat 
arising Trom coke ovens for heating air for blast Jurnaces, also for 
calerning iron, stone, and other minerals, and for heating and smelting 
iron,” —Dated 31st March, 1862. 

The inventor causes the mouths of a group of coke ovens to open into a flue, 
nstead of into the atmosphere, such flue leading direct either to an ordinary 
alcining furnace or chamber, or to a smelting furnace or air heater, according 
the —- »se for which the spare heat is intended.—Not proceeded with, 
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901. J. M. CLements, Birmingham, “ Sewing machines.” —Dated 31st March, 





Tn giving effect to this invention the inventor fixes one or more axles, cranked 
or otherwise, or their equivalents, such as cams, on a suitable bed or cast frame, 
deriving their motion from a friction pulley or other means at the back of the 
machine, and which may be worked with a treadle or otherwise, as required, 
the eccentric end of the crank or cranks operating on and regulating the action 
of the shuttle and levers, elevating the shuttle during the time of its passing 
through the loops, and bringing it back through an irregular curve below for 
repeating its former motion. By this arrangement the shuttle is removed while 
the levers are forming, and the hodks taking up the several loops required pre- 
vious to the shuttle sin passing through them, The nose or sharp end of the 
shuttle will be always kept in one direction by means of a slotted lever working 
vertically or horizontally ; or, as a modification of this arrangement, and to 
avoid the necessity of having the two loops round the shuttle at one time, the 
shuttle may be made sharp pointed at each end, so that, in its traversing 
motion, it shall pass through cach loop individually, one in its forward motion 
and the other in its return motion, making the complete stitch, thereby decreas- 
ing by one-half the slack silk or threat to be pulled tight at the completion of 
each stitch, This arrangement enables the patentee to form cach loop with 
but one hook instead of two, the using of only one hook enabling the operator 
to work much smaller button or other holes than if two were used. 

903. 11, Pootey, jun., Liverpool, “ Weighing machines and weighbridges.” 
Dated 3ist March, 1862. 

This invention relates to improvements upon that part of w 
and weighbridges termed the steel yard or weigh beam. the improved 
machines, by means of a compound poise or travelling weight, the patentee 
First, dispenses altogether with the loose weights, representing tons or hun- 
dred weights, as the case may be, and which, in many of the ordinary weighing 
machines, are placed on a counterpoise scale depending trom a knife edge,which 
knife edge is immovably fixed into the extremity of the long arm of the stcel 
yard ; and, Secondly, by a peculiar arrangement, he virtually clongates or con- 
tracts the said long arm of the steel vard, by which he secures a command over 
the balance never betvre attained either in range or permanency. 

905. J. T. G. Svone, Horton, ** Bustle and petticoat.” — Dated lst April, 1862. 

In carrying out this invention the inventor uses a flat band fitting round the 
waist, kept in shape by several semicircular pieces of steel or metal, the said 
band having eyelet holes therein through which the “ steels” or wires of the 
bustle pass, such bustle being made of loops of steel, having the smallest loops 
at each end and the largest in the centre, To the «i flat piece he also 
secures a petticoat, that is, he takes a sufficient number of lengths of the said 
steel, and, having tormed them into loops or circles, he proceeds to fasten them 
topieces of tape or ribbon in such manner that, when the upper ends of these 
tapes are fastened to the said bustle by eyelets, or such like means, and the 
said bustle adjusted to the figure, the hoops or circles shall fall into or form a 
“ full” under slip or petticoat, the largest circle or hoop in circumference being 
at the bottom, and the smallest being nearest the bustle.-—Not proceeded with, 
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907. C. P. Gontarp, Besancon, France, “ Stopping-piece for watches and 
other time-keepers.””—Dated lst April, 1862. 

This invention is intended to supersede the organ applied in all time 
for winding up the main spring, and called by watchmakers the Malte 
shaped piece, the effect of the said piece being to prevent the breakage of the 
spring. By means of this improvement the harrel is fitted more firmly, and in 
a style more in accordance with the principles of mechanical science — It is sub- 
mitted to less friction, it works better, it is more easily manufactured, and Is 
so solid that its break: seems impossible. The invention cannot be descri ed 
without reference to the drawings. 


909. W. Crank, Chancery-lane, London, “ Kneading machines."—A communi 
cution,—Dated Ist April, 1862. 

This invention relates to an improved mechanical kneading machine for the 
manufacture of dough for bread or pastry. The inventor forms it of a trough 
in which works an agitator or kneader for mixing the dough. The agitator is 
of a novel form, having no central shaft; it is composed of two curved right 
and left heli spirals formed of open bars, A rotating movement {s imparted to 
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this agitator by means of suitable gearing, which lifts the dough on both sides of 

the trough, throws it from one side to the other, and then allows it to fall be- 

tween the open bars,during which it encloses the air contained.— Not proceeded 

with 

911. W. Turner, Hockley, Nottingham, “ Manufacture of dough.” —Dated \st 
April . 

This invention consists of apparatus for the mixing of dough, in which stan- 
dards or a frame made of wood, metal, or other convenient material, are or is 
employed for supporting the rest of the machinery or apparatus. On the upper 
part of these standards or frame are bearings in which run two cranked or 
other conventently shaped shafts or axles, which said shafts or axles revolve in 
opposite directions. The patentee attaches to cach shaft or axle an iron bar, 
rod, or arm, which bar, rod, or arm, as the aforesaid shaft or axle revolves, 
slides or moves up and down in a slot; or the bar, rod, or arm itself may be 
slotted, in which case it would slide or move up and down on a pinor stud. The 
slot, pin, or stud, which may be provided with friction rollers to facilitate the 
sliding or moving of the bar, rod, or ari s attached to the standard or frame- 
work in a perpendicular line with the bearing carrying the shafts or axles. The 
bars, rods, or arms are employed for the purpose of communicating motion to 
the mixers in the mixing trough, the path or range of which said motion will 
be determined partly by the distance at which the slot, pin, or stud is placed 
from the shaft or axle, and partly by the length of the bar, red, or arm. He 
attaches to each arm a mixer, and these mixers are composed of bars of iron or 
wood, or other convenient material, which may cross each other at every revo- 
lution of the shaft or axle, or less frequently, if desired. These mixers do not 
revolve on their own axis, but each of them passes through the dough, one in 
one direction and the other in an opposite dircetion, and thus will incorporate 
the flour with the liquid without the excessive manipulation which has been 
hitherto required, and is injurious to fermented dough. Power is communicated 
to the mixers without piercing the trough at either end, or at the sides thereof; 
the trough, therefore, is perfectly even throughout. 

































912. F. Knupsen, Cockepur-street, Charing-cross, London, ** Chronoiwete 
Dated 1st April. 1862. 

In carrying out this invention the inventor connects to the arms which carry 
the compensation bows what he calls auxiliary bows. Each of the auxiliary 
bows, like the primary bows, curries a weight or weights, the position of which 
upon the bows can be varied to adjust the balance correctly. The auxiliary 
bows are also, like the primary comptnsation bows, made of two metals, but 
the metals of which the auxiliary bows are composed are arranged in the 
reverse way to the metals composing the primary bows. The auxiliary bows 
will thus, upon an increase of temperature, move the weights carried by them 
away from the axis or arbor to which the arms carrying the bows are con- 
nected, and, upon a decrease of temperature, will move the weights towards 
the axis or arbor. The auxiliary bows will, therefore, tend to cause the chro- 
nometer to gain on a decrease of temperature, and to lose on an increase of 
temperature. The primary bows must, therefore, be made thinner to counter- 
act this effect, and thus for a given variation in temperature the weights 
carried by them will move through a greater space.—Not preceeded with. 












913. H. Smrru, Stockton-on-Tees, “ Appara’us used when casting iron or other 
metol "—Dated Ist April, 18 
For the purposes of this invention a carriage or truck is used with upright 
and frames suitable for receiving a ladle between them. At the upper part of 
these end frames there are bearings for an axis, on which axis there is fixed 
a barrel on which is wound a chain to which the ladle is suspended. The axis 
is arranged nearer to one side of the carriage than the other, by preference, but 
it can be placed in the centre if required, and the end framings are strongly 
braced or connected together, On the axis is fixed a serew or worm wheel, 
which receives motion from a serew or worm on a suitable axis, on which is 
fixed a handle or hand wheel by which motion is given to the axis of the 
screw or worm, and, consequently, to the barrel in order to raise or 
jower the ladle; or it may be raised or lowered by gearing or rat- 
chet wheel and lever, To facilitate the tilting of the ladle, the tilting 
bar is received into hooks or bearings at the two ends of the arched frame or 
bar which ia suspended by the chain on the barrel. The four wheels of the 
truck or carriage are suitable for running on a rail or tramway laid down 
between the cupola or other melting furnace and the place where the moulds 
are situated, 
915. H. W. Caston and G. Face, Chiswell-strect, Loudon, “* lnprovements in 
casting printing types, and in apparatus sor rubbing the same.’—Dated 
Ist April, 18 
This invention cannot be described without reference to the drawings, 
917. BE. Hartiey, G, Lirtie, end J. Hincuctirre, Oldham, “ Rolling or 
stroightenivg metal spindles, shafts, or rods.’— Dated | st April, 1862. 
This invention consists in submitting spindles, shafts, or rods to the action of 
the rollers which extend in the direction of the length of the said articles, in 
combination with a stop piece, against which the articles are caused to abut. 
919. 


























Ht. J. Manor, Swansea, “ Coating ivon sheets or plates."—Dated 1st 
Apri, 1862. 

The patentee claims the use of antimony in producing alloys for coating 
metallic sheets or plates, to be used in pl of tin or terne plates, as described, 
921. H. Lonenz and T, Verve, Berlin, * Filters.”"— Dated \st April, 1862. 

The First part of this invention consists in forming or producing hollow 
porous bodies or objects of charcoal of any desired shape and size, but more 
especially in the form or shape of hollow balls, spheres, or shells. The hollow ball 
or other body is fitted with a socket, into which the short end of a syphon pipe is 
screwed or otherwise secured, which communicates with the hollow space of the 
ball orother object. When thus fitted with asy phon, the said ball constitutes a com- 
plete and in ndent filtering apparatus, which can be applied to any vessel or 
holder of liquid, and put into immediate operation by the immersion of the ball 
in the liquid, The water or other liquid passing through the filtering medium 
or body of the ball rapidly fills the hollow space, and the svphon having been 
likewise filled by immersion or by suction, as usual, the water or other liquid 
will flow trom the long end of the syphon on the tap being opened, not drop by 
drop, as in ordinary filters, but in a coutinuous stream, and with a rapidity 
proportionate to the surtace of the ball or filtering medium. The Second par 
of the invention has for its object to increase the purifying, disinteeting 
decolourising properties of filters made and formed as above described 
consists in filling, or partly filling, the hollow space in such filters with loose 
particles of prepared animal or vegetable charcoal. The Third part of the 
invention consists in the application of the hollow ball or otherwise shaped 
body of filtering medium as mentioned in parts first and second to vessels or 
h olders of liquid without the use of syphons.— Not proce ded with. 

2. W. C. Harrison, Sutherland-place, Pinlico. ond UW. J 
Westminster, © Tool for boring or drilling 
§"—Dated Qud April, 1862. , i 

The patentees claim feeding or supplying the cutter with water through a tube 
r channel, or tubes or channels, so as to deliver it at or contiguous to its point 
of contact with the rock, without interfering with the discharge of the debris, 
which arrangement not only prevents the cutter from being injuriously heated, 
but at the same time washes away and torces back the borings immediately 
they are detached from the rock and prevents clogging. ‘ 


923. G. Horcrorr, Manchester,“ Blast furnaces Dited Qu? Avril, 1862. 
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This invention consists in gathering or contracting the lining above the | 


enlarged space now generally formed around ‘he tuyeres, and from this 
gathering or contracted part the remaini: the lining to the top is either 
parallel, contracted, or enlarged, The object of this peculiar form of the lining 
is to concentrate the gases to prepare the charges in their descent down the 























upper part of the furnace, and to concentrate the heat at and below’ the 
gathering er contracted part for the purpose of more rapidly melting the 
charge By enlarging gradually the u oy portion of the lining, the dele- 
terious gases can escape with facility. —Not proceeded with. 
926, R. A. Brooman, Fleet-street, London, ** Improve nents ia memore dum, 
pocket, and other book , and in pencil and pen holders to be used therewith.” 
— A communication.— Dated 2nd April, 1862. 
The First part of this invention consists in making the covers of such books 





ofa material such as slate, or other mineral or plastic substance, « apable of 
receiving writing, and which may be removed when desired by washing, or 
otherwise, One side of the book Is composed, for example of a sheet of natural 
or artificial slate, held on three sides ina metal frame carry booked gadgeons, 
To the back of the book a metal band is attached, beneath which the fourth side 
of the state is slid ; the ends of the band are bent toform slices in whieh the two 











booked gudgeons take, and thereby render the frame solid with the band. By 
this means a fresh slate may be inserted when the old is used or broken. The 


other side of the book is made of cardboard, wood, leather, or other material, 
carrying in the centre a metal frame inwhich a sheet of natural or artificial slate 
is placed ; or both sides of the book may be made alike. The improvements in 
peneil and pen holders are as follows: ~ The ink holder is screwed on at one end 
of the case, and the penholder acts as astoppertoit, A socket inside the ease is 
screw threaded at each end to receive either a black lead or a slate pencil. The 
penholder is made hollow to contain a box for leads, The invention cannot be 
fully described without reference to the drawings.—-Not proceeded with, 


932. T. Moorr, Regen t's-circus, London * 








Improvene 


ts in winding appara- 
tus especially applicable to fishing li ex, neta and log lines, and in leaders 
or trevellera lo be used therewith, which leaders or travel ers ave also ap- 


plicable to working ships’ sails and other useful purposes.”—Dated Ind 
April, 1862. 
This invention cannot be described without reference to the drawings. 


934. W. Crang, Chancery-lane, London, ** Apperatus for manifold writing.” 
—A communicetion,— Dat d 2nd April, 1862. ‘ its 

This invention relates to an improved manifold writer for obtaining copies of 
deeds, documents, or papers, letters, music, figures, designs, plans, and for other 
similar purposes by means of a single pen holder bearing at one time on several 
sheets of paper. The copies may also be obtained in triplicate by a suitable 
arrangement of the apparatus, The apparatus and its accessories ‘forming the 
subject of the present invention consists, First, of a desk or table ofdesired form 
forming a support for the hand. Secondly, of an improved holder for steel or 
other pens, which may be of any suitable form. Thirdly, of an improved ink 
stand forming an indispensable adjunct to the pen holder, as does the latter to 
the desk or table, 














937. G. Resour, Pavis, “ Permanent autograptic log.”—Dated 3rd April, 
1862. 

The object of this invention is to measnre, and, if desired, register the speed 
of a ship, the rapidity of the currents, and the surface of the sea, or of a lake, 
the rapidity of the under currents, and the rapidity of propulsion of rise and fall 
of tides. The invention is essentially composed of an archimedean screw fixed 
on the quarter near the stern of the ship, and sufficiently below the water line 
to secure constant immersion. The furrow or thread and the size of this screw 
are so calculated that it may make one complete revoluti n for each unit of 
measurement run by the vessel. The axle of this screw, which is only to turn 
in one direction, is furnished with toothed gearing at ar > of 45deg.. which 
communicates the rotary motion of the screw to a hor ul shaft passing 
within the ship, the other end of which transmits it to a verti al shaft pivoting 
in sockets. At the point where the observation is to be taken is placed, tan- 
gentially to the vertical shaft, the handle of a striking index, balancing easily 
on its fulcrum, and running on the ridge of a prismatic cirele perpendicularly to 
the vertical shaft. At some point of its circumference this circle presents a 
section cut perpendicularly on one side, and following an inclined plane on th « 
other ; opposite this section is placed a gong or sounding plate,on which the 
hammer or index strikes when falling into the solution of continuity of the 
circle. With this instrument the officer of the watch has but to listen for a 
minute how many times the gong has been struck to know that the ship has 
run a certain distance, and that without possibility of error. 

938. W. Heume, Coldbeck Cumberland, Fireliqhters.”"— Dated 3rd April, 1862- 

The patentee claims, First, constructing tire lighters out of the waste blocks 
of wood, either singly or combined, from which cylindrical pieces for forming 
yobbins, reels, or other sim articles, have been extracted, in such a manner 
that the whole of the remaining portion remains connected together, Secondly, 
the construction of firelighters wherein a number of incisions are made in a 
solid block of wood, in such a manner that a number of projecting pieces are 
formed which remain connected together by reason of the incisions not having 
been cut right through the block, as described. 
939. R. Morton, Stockton-on-Te s, “Refrigerators.” —Dated 3rd April, 1862. 

‘his invention relates to certain arrangements and improvements in that 
class of refrigerators in which flattened or other aped tubes are used for 
the purpose of cooling liquids, worts, or other fluids. Other arrangements and 
improvements are also applicable for purposes of distillation, surface condensa- 
tion, and heating air for blast furnace and other similar purposes. In these 
refrigerators the hot worts or other liquid enters the box or case at the opposite 
end to that at which the cold water enters, passes underneath one pipe, rises to 
its level, and then falls over the next pipe, and so on alternately over one and 
under the next to the end of the apparatus, where it flows into a reservoir at 
the end, and from thence into the tun, the cold water passing away at the 
opposite end. In constructing these refrigerators the patentee by preference 
uses flattened tubes made of copper thoroughly turned, or other suitable metal 
or otherwise ; these tubes are strengthened internally with a sufficient number 
of stays properly fixed the full length of the tubes. These tubes are inserted 
at cach end into strong plates of copper or other metal perforated at proper 
distances to, receive the tubes, which are then connected alternately with 
hollow caps or discs of copper or other metal secured to the plates, and over the 
ends of two or more tubes so as to adinit of a continuous flow of cold water or 
other liquid through the tubes. These cups or discs may be attached to the 
tubes by means of anges in various ways, screwed together, or united in any 
other convenicut manner. A longitudinal rib is fixed on the top of each 
alternate tube of sufficient depth, and the bottoms of the alternate tubes are 
also connected by a corrugated strip of copper or other metal, thereby forming 
a series of compartinents between the tubes, causing a continuous flow of hot 
worts or other liquids alternately under and over the external surfaces of the 
tubes, the hot liquid and cold water thus flowing in opposite direc is, and 
being discharged at opposite ends, The apparatus is fixed to a case of copper 
or other metal, and screwed in a strong wooden or metallic frame, and can be 
used with open or closed top to prevent any atmospheric action on the worts, 
Their action can be reversed, if preferred, the worts flowing inside the tube, 
and the water outside the tubes. These refrigerators possess great cooling 
power, and require a small proportionate quantity of water; they can be placed 
in any position, either upright, slopi or horizontal, occupying little room, 
and from their simplicity of construction can be easily and thoroughly washed 
clean and manufactured at a reasonable cost. Another part of the invention 
relates to improved methods for discharging any remaining worts or liquids, or 
for purposes of cleansing. Another part of the invention consists in using the 
apparatus for purposes of distillation. 

940. G. Bower, Ashton uncer Lone, and J. QUALTER, 
“ Metallic pistons.’ — Dated 3rd April, 1862. 

This invention consists, First, in the novel application, employment, and use 
of a spring constructed similarly to a coach spring (that is composed of plates 
of metal), and interposed between the interior surface of the V packing ring, 
and the wei screws, or other me tical medium that may be employed to 
expand the packing rings. This spring, composed of a series of plates, as a 
coach spring, is the peculiar feature of the invention. It is applicable to most 
descriptions of pistons, and the patentees employ it in contradistinetion to any 
spring consisting only of one plate, inasmuch as the combination of plates is 
more evenly elastic, and more serviceable. Secondly, the invention consists in 
the novel employment and use of a cam or cams or ntrics within the piston 
to act upon and expand the packing, their action being governable trom the 
exterior or interior of the piston, 

941. J. Newron, Moutpelivr-road, Peckham, ** Breakwaters, piers, and sea- 
walls.”"—Pated 3rd April, 1862. 

This invention consists in forming suitable hollow iron or timber casings, 
braced or stiffened as may be required, which are lowered or placed on the 
bottom of the s or beds of rivers, or in any place where such works are 
required, The casings are then bolted, rivetted, or otherwise fixed and secured 
together, The further ingress of water is then prevented by means of clay and 
sheet lead, or other suitable substances, placed round the base of the casings 
when sunk. The water in the casings is then pumped or taken out to enable 
workinen to perform any operations, such as putting in concrete, clay, or any 
other suitable material, thus forming a structure properly adapted for the pur- 
poses to which these improvements are applicable, 

942. G. Hunter, Coleford, Gloucester, ** Micrinery and tools for cutting, 

sawing, aid planing stone, marble, aad slate’ — Dated 3rd Apri’, 1862. 

This invention consists in certain arrangements of machinery for mounting 
‘ing plates, or other cutting tools, whereby they may be worked 
ally, horizontally, or at an angle; also in the construction of 
improved tools to be used therewith, or with any other stone cutting machi- 
nery. ‘The spindles of the surfacing plates or saws are mounted in’ brackets 
capable ot being turned to any angle with the length or the breadth of the stone 
to be operated upon. The stone rests upon a turntable which lies upon a 
table having a traversing motion imparted to it, so as to feed the stone 
forward when sawing or surfacing, and arranged in such manner as 
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to be readily put in gear with a quick reversing motion, so as to travel | 








Ike an iron planing machine when necessary. The turn table has slots 
formed in it, and upon the under table are long slides, acted upon by 
ews having a number of holes in them wherein to insert grippers through the 





slotsin the turntatle, for the purpose of securing the stone and the turntable, 
The turntable is worked by worm wheel and worm, or by wheel rack and screw, 
or any other convenient method. The machine is also provided with 
planing tools for the purpose of planing off the circular marks lett by the dise, 
or if for slate slabs, for planing them in the usual way before or atier sawing 












them. The patentee makes the tools of bent steel, the size of which is regu- 
lated according to whether the stone is to be cut through or only surfi - One 
end of the bent steel is worked hell shaped, whereby the necessary angle is 
obtained, as well as space for the tool holder. The tools may be semi- 


circular, or flat or pointed on the top side, according to the work required to 


be done. 


948. A. MANN, Tottenham, “ Photographic apparatus.”—Dated 3rd April, 





s invention consists in certain improvements in photographic apparatus, 
being contrivances for obtaining an instantaneous exposure and closing of the 
lens, and for enabling the landscape photographer to secure impressions of clouds, 
or any desired atmospheric effect, along with the darkest foreground on the 
same plate. The invention, amor er features, comprises an improved appa- 
ratus forming a new photographic camera shut for uncover'ng and covering 
the lenses more conveniently, aud admitting the requisite amount of light in a 
much shorter time than oy any existing arrangement. The invention cannot 
be fully deseribed without reference to the drawings. 
949. W. A. Ricnarvs, Holloway, London, ** Improveme 
of bags, ond we Jastening and locks Jor bags, ke 
Isti2, 

The First part of this invention relates to the following improvement in the 
manutacture of bags:—In manutacturing bags in which frames are used the 
patentee first coments or otherwise attaches to the metal intended to form the 
frame a tube of leather of larger diameter than required to cover the metal, 
and he forees the excess of leather into the recess, hollow, or opening formed 
by or lett in the metal for the reception of the bag body, so that the leather 
forms a ning to the recess, Ile provides or forms the edge of the bag body 
with a cord or other material or portion thicker than the substance or rest of 
the said body, and he introduces this corded or equivalently prepared margin 
into the recess or opening in the clothed metal, the edges or sides of which he 
next forces against or towards the surfices of the margin. Instead of metal 
and leather other materials employed in the manufacture of bags may be 
treated in bke manner for the same purpose. The foregoing improvement in 
the manufacture of bags may be applied in like manner to the manufacture of 
cigar cases, purses, and similar articles with frames. The Second part of the 
invention relates to the construction of an improved fastening. The improved 
fastening for bags is constructed in such manner that it is opened in an outward 
direction, or in the same direction, as the bag is opened. One member 
the fastening consists of a plate, bar, or piece which may be conveniently 
worked by hand, and is hereinafter called a * handle piece.” This piece 
turns, cants, or works on an axis or pivot, and a spring bears against it 
and helps to Keep it in place. The handle piece fastens the bag by engaging 
a socket, pin, or otherwise-shaped piece or part forming the other member 
or portion of the fastenmg. To unfusten the bag the handle piece is worked or 














fs in the manufacture 
Dated 8rd April, 



































turned on its axis in an outward direction, or direction away from the middle 
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or body of the bag, thereby pressing down the spring and releasing (or reléas- 

ing itself from) the second member of the fi ing. The aforesaid i a 

fastening for bags may also be applied to purses, cigar cases, 

similar articles. 

954. W. RypER, Bolton-le-Moors, Lancaster, ‘* Machines for forging metals.’ 
—-Dated 4th April, 1862. 

This invention has reference to a previous patent dated 8th February, 1841 
(No. 8835). In performing the present invention the inventor makes the sockets 
in which the blocks work round, insiead of square or polygonal, as heretofore 
customary. He also makes the bushes or bearings in which the eccentric shaft 
revolves of a conical farm, and applies a screw nut to each end of these bushes ; 
by slackening one of these nets and tightening the other, each bush can be 
adjusted independently of the others, thus dispensing with the usual caps and 
bolts. The Last part of the invention consists in making the lower part of the 
piece which communicates the motion from the eccentric to the block ofa 
partially spherical form, instead of partly cylindrical, as heretofore customary. 
—WNot proceeded with. 

F. C. BAakeweLt, Haverstock-terrece, Haimpstead, “ Letter printing 
machines.”—A communication.-- Dated 4th April, 1862. 

This invention cannot be described without refercnce to the drawings. 

957. L. Linptey cad F. Taytor, Nottingham, “ Sewing and embroidering 
machines.”"—Doted 4th April 1862. 
This invention cannot be described without reference to the drawings. 





reticules, and other 
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958. H. Fiercuer, Camd-n-roal, London,“ Valves for hydraulic presses."— 
Dated 4th April, 18t 
For the purposes of this invention the inventor employs a self-acting valve 
such as a double or compensating valve. constructed of valves of unequal size, 
and he so arranges them that, when the pressure of water is exerted, it tends to 
open them, and they compensate each other except by the difference of their 
i This difference or inequality is compensated by means of a lever and 
weight or spring, or by other suitable means, so that the valves may be kept to 
their seats or bearings by a force which may be adjusted or varied as desired, 
When the pressure of the water on the difference of the two valves exceeds the 
force or pressure of the lever or weight, the valves will open. He employs a 
tumbler weight or other convenient means to operate on the lever, so that when 
the valve opens it may be kept for a time wide open. When the valve is thus 
opened, the press ram will recede in the ordinary manner For the purpose of 
making or pressing blocks or bricks of coal or other material, he attaches studs 
and levers or other suitable apparatus to or connected with the press ram, so 
that, in the act of receding, it will actuate or set in gear and in motion machinery 
or appliances to move the frame or turntable, on which are the moulds or boxes 
for making or pressing blocks or bricks of coal or other material, so as to move 
the mould containing the compressead material, and present the next mould to 
the action of the ram to be pressed. He attaches studs, levers, or other appa- 
ratus to the’frame or turntable, soithat the valve before mentioned is *‘set on,” and 
the press ram is thus set gain to work until the water pressure again opens the 
valve, and the operation is repeated,— Not procee .ev with. 
61. A. J. MALE, Clerkenwell, “ Instruments for drawing ovals.”—Dated 4t 
April, 186 
This invention cannot be described without reference to the drawings.—Not 
proceeded with. 
964. R. A. Brooman, Fleet-street, Lon7on, “ Case for holding reels of cotton, 
silk, an: other threads.”—A communication.— Dated Ath April, 1862. 
This case is formed of metal ebonite, gutta-percha, or other suitable material, 
and with two compartments, each of which is provided with a cover, and kept 
separate by one d m plate or bottom common to both compartments. Each 
cover has a hole formed in it for the passage of the thread from the ball or reel, 
and there is also a notch in which the thread is engaged to prevent it running 
back inside the case. Each compartment is made sufficiently large to contain 
one pall or reel of thread. The thread is kept clear, and is not liable to become 
entangled when these cases are used, 
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ron and steel.”—A communi- 





966. W. E. Newton, Chancery-lane, London, 
cation.— Dated Ath April, Ist2. 

The patentee claims st, the purification of crude pig or cast iron, and its 
direct conversion into cast steel or refined iron, by means of successive and al- 
ternate oxidations and reductions. Secondly, the employment of steam as a 
chemical agent in the operation of the direct conversion of the metal into iron 
or steel by injecting or passing the steam through the metallic bath under pres- 
sure in a reverberatory furnace, as set forth. Thirdly, the simultaneous em- 
ployment of air and steam passed or forced through the fluid metal for the 
purpose of producing oxidation in a reverberatory furnace, as set forth. 
Fourthly, the simultaneous employment in the same bath of molten metal of a 
combination of air, steam, and gas, as described. Fitthly, the employment of 
reducit ases, acting in the interior of the fluid metallic bath, and alternately 
with the oxidising agents or gases, Sixthty, the employment of steam, acting 
mechanically, as a means of conducting air or gases as applied to the above 
operation of converting molten pig or cast iron into steel or iron. Seventhly, 
the injection of coal dust, or pulverised charcoal, or carbonaceous matter into 
the metal bath, for the purpose of recarbonising the oxidised iron, as set forth. 
Kighthly, the arrangements of the reverberatory furnace with beds or vessels 
for containing the molten iron in duplicate, and mounting these beds or vessels 
on wheels or movable frames, so that they may be moved in and out of the 
furnace, as described. Ninthly, the use of a raised bridge for separating the 
movable beds or vessels, and providing the said raised bridge with a layer of 
fuel for the purpose of assisting the reducing operation. Tenthly, the appli- 
cation of the charcoal cement for the formation of the beds of the movable 
vessels, 

967. W. E. Newron, Chancery-lane, London, ** Pups.” —A communication. 
—Duted Ath April 18 

This invention consists in the arrangement of inclined valves or inclined 
seats, in combination with a horizontal or other suitable pump cylinder, and 
with a piston to which a reciprocating motion is imparted by means of a sliding 
plate operated by a three-armed oscillating lever, whereby a pump is obtained 
which can be easily operated, and will throw a large stream of water, and in 
which sand er other solid matter that may be drawn in by the pump 
will be prevented from lodging on the inclined valves or seats and obstructing 
the operation of the pump. The invention consists also in the employment of 
hinged swinging bolts which are made to catch into slotted ears made on flanges 
that project from the bottom of the air vessel over the ends of the valve chest, 
which is placed on the upper side of the pump cylinder, By the above im- 
provemeuts the air vessel can be readily fastened and unfastened and detached 
from the pump, in order to obtain access to the interior of the valve chest with- 
out much trouble, whenever desired. A suitable packing is of course provided 
for making an air-tight joint between the lower flange of the air vessel and the 
upper edge of the valve chest. 
















































972. W. Beae, Preston, ** Improvements in consuming smoke, and in fur- 
nace bars and bridges for effe ting the sane.” — Dated 5th April, 1862. 

This invention relates to the means of admission of air heated to a high heat 
at the bridge of furnaces, in order to produce the combustion of the smoke, and 
cousists in making all the furnace bars hollow from end to end, or nearly 80, 
and all in one length, whereby a great amount of heating surface is obtained to 
heat the air, and which becomes highly heated therein. The back ends of the bars 
open into the fire bridge, which the patentee makes altogether hollow, and forms 
numerous pertorations therein over the crown and in front (tewards the fur- 
nace) near the top of the bridge. The air may enter at the front ends of the 
bars direct, or the entrance orifices may be a projection turned down and enter- 
ing trem the ashpit. If the air enters at the end the dead plates must be made 
accordingly, so as to admit ingress of air to the bars while at the back end. He 
forms the bridge with a slit to receive and support the ends of the bars. Air 
thus admitted is highly heated in its passage to the bridge, and when emitted 
from the perforations in the bridge it mixes with and ignites the smoke, and 
causes its combustion, thereby effecting a saving in fuel. In order to effect a 
better distribution of the air and mixture with the products of combustion, he 
forms a series of angular channels across the top of the bridge (that is, in the 
directiou of the length of the furnace), which increases the surface of the bridge 
top, and permits a larger number of holes to be made therein, and is otherwise 
conducive to the object desired. He also ridges or serrates the tops of the bars 
across, so that the air may be better distributed in the furnace that enters 

















between the bars, 
973. H. J. SImLick, Wellington-row, Bethnal-green, London, * Vesucians.”— 
Dated 5th Apru, 1862. 
This invention consists in the application of a piece of tube on the splint or 
piece of wood of which the stem of the vesuvian is made, and in applying the 





combustible material on the end thereof instead of on the splint itself, by 





which application the combustible material is prevented dropping off when ig- 
nited, as is the ease in vesuvians of the ordinary manufacture.—Not p:oceeded 
with. 

978. T. CrircuLow, Bolton-ie- Moora, Lancashire, * Planing machines.” —Dated 
5th Apri. 186". 

This invention relates to certain improvements in planing machines for planing 
metal, and consists in adapting to such machines two separate and distinct 
cutters, fitted to one and the same cross slide, the cutting edges of the cutters 
being placed in opposite directions, so that a cut will be made at each forward 
and backward stroke of the table, Suitable provision is made for bringing the 
proper tool into action at the end of each cut. Or, in liea of using two separate 
cutters, a duplex cutter may be employed, having one stem or shank, and two 
cutting edges in opposite directions.— Nut pro eeded with. 

981. T. Smith, Srlfor’, La cvshire. * Machinery for cutting and shaping screw 
bolts, &e."— Dated 7th April, 86’. i 

According to this invention the cutting tool for shaping the body of the bolt 
and squaring the bolt head consists of a steel die with a hole through it of the 
diameter of the screw bolt. and one end is furnished with cutting edges. The 
head of the bolt to be operated upon is held in a chuck attached to a spindle to 
which motion is given by steam or other power, and the cutting tool is p 
against the screw bolt by a rod acted upon by levers and weight. When the 
cutting tool is being pressed against the screw bolt, the inner cutting edges 
reduce the body of the bolt to its proper diameter, and when the cutting edges 
come against the bolt head, they square it up ; as soon as the operation 1s com- 
pleted, the attendant by acting on a lever draws the cutting tool away from the 
screw bolt, which is then taken out of the chuck, and another one put in its 
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place to be operated upon in the same manner. The point of the screw bolt is 

then operated upon by a counter sunk cutter, somewhat like the tool known as 

a rose bit, and a similar instrument is employed for rounding up or polishing 

the heads of the bolts. These instruments are necessarily pressed against the 

point and head of thescrew bolt, which is held in a revolving chuck ; or the cut- 
ting instrument may revolve, and the bolt or other article may be stationary.— 

Not proceeded with. 

. E. Wetcn, Strat/ord-on-Avon, “ Improvements in register stoves and fire 
grates, and in ovens and kitchen ranges.” —Doted 7th April, 1862. 

This invention cannot be described without reference to the drawings. 

994. J. WutTEHouse, Birmingham, ‘* Improvements in the manufacture of 
metallic door and other knobs, and the ornaments of the pillars of metallic 
bedsteads, Sc.” — Dated 8th April, 1862. 

The patentee claims making the necks of the said knobs from sheet metal by 
raising or pressing in dies, and spinning and fixing or casting in the said necks a 
socket, in which the screwed or square spindle of the knob works, the said 
necks being joined to the bodies of the knobs in the usualway. Also, fixing the 
screw or axis in the necks made from sheet metal by raising and spinning by 
means of zinc or other easily fused metal or alloy cast into the said necks after 
the insertion of the screw or axis therein. Also, making the ornaments of the 
pillars of metallic bedsteads from sheet metal by the processes of stamping or 
pressing and spinning, and joining the parts together by pressure, the said 
ornaments, when required, having a screwed socket fixed or cast in them, as 
described. Also, certain improvements in attaching metallic mounts to china 
and earthenware knobs and ornaments, as described. 

996. C. P. Carter, Kennington Hall, Kent, “ An instrument for inserting 
photographic or other pictures into, or removing em From, between the 
* mounts’ of photographic albums or other slat spaces into which the singers 
cannot be inserted.’ —Dated 8'h Apri, 1862. 

This invention has more particularly for its object the obviation of the diffi- 
culty experienced in placing photographic pictures or cartes de visite between, 
or especially in removing them from, the spaces formed in the * mounts” of 
photographic albums, owing to these spaces between the back and front of the 
* mounts ” being so narrow that the fingers cannot be inserted into them to lay 
hold of the picture. To effect this operation with facility the inventor con- 
structs an instrument resembling generally a pair of phers, but with the jaws 
gradually thinned down to an edge at their extremity, and more or less 
widened out. The inner surface of the upper jaw is made quite smooth, so as 
not to damage the surface of the picture. The surfaces are furthermore so 
formed that, when quite closed, they meet only at their extremity, so that when 
opened slightly the space between them corresponding with the ordinary thick- 
ness of a cardboard picture is as nearly as possible parallel, by which, as also by 
the roughening of the lower jaw, the instrument will hold the picture inserted 
between it quite firmly.—Not proceeded wi h. 

998. E. H.C. Monckton, Thurloe-place, South Kensington, London, “ Time- 
keepers." —Dated 8th Apri’, 1862. 

This invention consists, Firstly, in novel methods of regulatIng the admission 
of air or gas at either or both ends of the tubes of atmospheric or gas clocks, by 
means of stop cocks or screw cocks of various constructions, and of any suitable 
material attached to them, by means of which, by merely turning the screw, 
the ascent or descent of the air can be regulated to the greatest nicety, and thus 
a perfect time-piece can be obtained. 

1001. H. A. HonpeN, Birmingham, and C. WeeKes, Carmar'hen, “ Appa- 
ratus usd in drawing water or other jluids from cisterns, tanks, &c.”— 
Dated &th April, \862. 

For this purpose the outlet pipe enters the bottom of the cistern or vessel, 
and to the end of this pipe is connected a flexible pipe; this pipe is of such a 
length that its mouth or open end can be raised above the level of the water or 
finid in the cistern or vessel, so that no water can pass away through the outlet 
pipe, but when the mouth or open end of the flexible pipe is depressed below 
the water level, the water can flow freely through the outlet pipe. In order to 
raise and lower the mouth of the flexible pipe the inventors prefer to connect it 
to one arm of a lever, the other arm of which lever projects beyond the edge of 
the cistern or vessel. so that by acting on this arm the mouth of the flexible 
pipe may be raised or lowered.—Not pr ceed d wth. 

1002. E. B. Sampson, Stroud Gloucester, *‘ Apparatus for supplying oil or 
other liquid to wool.”—Deted >th April, 1862. 

For the purposes of this invention a trough or vessel is placed below the 
lower feed roller of a carding engine, such trough or vessel being somewhat 
longer than the feed rollers. Into this trough or vessel the oil or other fluid is 
placed, and such oil or other fluid is kept constantly supplied to the under sur- 
face of such lower roller, by its dipping into and being partly immersed in the 
oil or liquid in the trough or vessel; or in place thereof there is a roller or end- 
less band partly immersed in the trough or vessel, the upper surface of which 
is in contact with the under surface of the lower feed roller. By either of 
these arrangements the surface of the feed roller will have oil or other fluid 
uniformly spread over all parts of its surface with which for the time the wool 
is in contact. The wool is supplied to the feed rollers by an endless apron as 
heretofore, in such manner, however, as to feed the wool nearly up to the nip 
of the feeding rollers, and as the wool passes off the feed apron it comes in 
contact with that portion of the under feed roller upon which oil or fluid has 
been spread, as above explained.— Not proceeded with. 

1004. J. Wricut, Bridge-striet, Blackfriars, London, “ Joining together 
armour and cther thick metal plates, beams,and girders.”—Dated 8th 
April, 1862. 

In carrying out this invention the patentee slots, planes, or in any convenient 
way makes one or more dovetails in the materials to be operated upon, the 
oblique sides of which are also oblique to the surface, that is to say, the two 
opposite sides of each dovetail are to be oblique to the end or side, and also 
oblique to the two surfaces of the plate, girder,or beam. Th's obliquity of 
the sides of the dovetails to the surfaces is a little more in one plate or half 
beam or half girder than in the other, so as to permit of a taper key to be 
forced or driven in between those two pairs of oblique sides of the dovetail, 
and thus by means of three keys draw and bind the plates or component 
parts of the beam or girder together. In beams the obliquity might be dis- 
pensed with, and rivets or screws used to form the dovetail. 











999. J. Jaques, jun, Hitton-garden London, **I struments used in the game 
of cr oqut.”—Partly a communication. —D ited 8th April, 1862. 

For the purposes of this invention, in order that the players may know which, 
if any, of the players’ balls have been played through any of the several hoops or 
arches, a marker for each player is used, which is formed in a suitable manner 
to admit of its being readily placed on and removed from the hoops or arches, 
so that a player, having played his bal) through an arch or hoop, will place his 
marker thereon, where it will remain till he has played his ball through another 
hoop or arch, when he will remove his marker from the hoop or arch previously 
marked, and place it on the hoop or arch last played through. ‘The form of 
marker preterred, although the same may be varied, consists of a plate of elastic 
metal, or other suitable material, bent in the middle, but not so that the two 
parts may come close together ; on the contrary, a space is left between the two 
surfaces, somewhat less than the thickness of the hoops or arches, so that a 
marker when pressed down on a hoop or arch will, by its elasticity, retain its 
position by slight pressuve. The markers may be of different colours, or be 
numbered, or have devices thereon in order to indicate the players to whom 
they belong; and they may also be made to indicate the direction in which the 
balls of the players have been played through the hoops or arches, Heretofore 
the mallets employed in playing the game of croquet have had cylindrical heads, 
or heads of a circular transverse section, and part of this Invention consists in 
forming the under surfuce of the head of a croquet mallet of a curved convex 
shape, with upright or nearly upright sides and ends, the sides being made 
somewhat hollow or concave from end to end. The two ends of the head ofa 
mallet are of different dimensions; the larger end is of a rectangular form, 
somewhat wider than it is high, and the other or smaller end is also of a rec- 
tangular form, but of considerable width as compured to its height, the object 
being that this ead of the mallet should be used by a player when striking his 
ball at the time his foot is placed thereon, which he is enabled to do with more 
certainty and advantagethan when using a mallet with a head having a cylin- 
drical form, or otherwise of a circular transverse section. 








1009. G. HoLLinsuep, Sa/ford, ‘*S mdiich cases, Ce.” — Doted 9th April 1862. 
This sandwich box or case is composed of two main divisions distinct from 
each other, namely, the receptacle and the cover. The receptacle is formed 
of four sides, hinged to the bottom or rim in such manner that they can be 
raised to a vertical position, and form the box or case when it is required for 
use, and folded downwards upon the bottom, and then placed within the rim of 
the cover, so as to occupy but little space when the box or case is not required 
for use. The sides are provided with hooks and eyes, or other fastenings, for 
the purpose of holding them together when they are placed in a vertical 
Position. 
1012. W. Davies, Llanelly, Carmarthen, * Puddling, balling, and re-h ating 
Surnaces.”—Dated 9th April, 1862. 

For the purposes of this invention, in place of employing a horizontal grating 
of fire bars, the bars of which are laid in a direction from tront to back of the 
fire-place (which are those most generally employed in the above description of 
furnaces), inclined gratings of fire bars are used. According to this invention 
one half of the grating of a furnace inclining from one side to the middle, and 
the other half inclining from the other side, so that the lowest point is in or 
about the middle of the fire-place, and the fire bars are, as heretofore, laid in a 
direction from front to back of the fire-place. 

1017. W. E. Newton, Chancery-lone, London, “ Apparatus for raising and 
ad water and other liquids.”"—A communication.—Dated 9:h April, 






This invention consists principally of a steam or compressed air pipe, the 
mouth of which enters and is surrounded by a socket, in which is an opening for 
the admission of water or other liquid to be raised from the well, reservoir, or 
other source of Supply, and from which a delivery pipe leads to the point where 
it is to be delivered, the direction of the steam or air pipe being the same as 
that of the contiguous portion of the delivery pipe. The issuing steam or com- 
pressed air expels the water from the delivery pipe, and creates a vacuum 
behind it. The place of the water that is so expelled is supplied by water drawn 
up to fill the vacuum, or forced up into the socket from the well, reservoir, or 
other source by the pressure of the atmosphcre. 





1019. R. TuErson, Hanover, ‘‘ Cork cutting machinery.”—Dated 9th April, 
1862 


This invention consists of a machine which cuts cork by means of thin steel 
cylinders, sharpened at one end, being made to pass perpendicularly through 
cork-wood, which has previously been cut into strips as long as they possibly 
can be got. The width or height of the strips will give the length of the 
corks, and their thickness will correspond with the diameter of the cylindrical 
knives, for each of which the strips suitable must be sorted. These assorted 
strips are then put into the machine, which is self-acting in all its parts, that is 
to say, cutting the corks and feeding the cork-wood to the knife after every cut. 
By this machine cylindrical corks of all lengths and thicknesses can be cut at 
the rate of from thirty to sixty per minute, according to the size of the corks 
to be cut. 

1021. D. Fryer, Carlton-square, Old Kent-road, Surrey, and W. J. WILLIAMS, 
Arundel-street, Strand, London, “ Apparatus for letting on and cutting 
off the supply of gos to groups or districts of street and other lamps Jrom 
a cent: al poit or depot.” —Dated 10th Ap il, 1862. 

Thisinvention consists in applying to the ordinary branch gas tube which supplies 
each lamp a flexible air-tight junction of india-rubber or such like material, 
that is to say, the gas tube may be severed and joined with a piece of flexible 
tube having air-tight joints; on each side of the tube may be placed two 
small plates to act as nippers,so that, if they be compressed by any force, they 
will nip the flexible tube and close the passage. The inventors now inclose 
the flexible portion in an air-tight flexinle chamber, fornfed of materials 
capable of allowing it to collapse and expand without fracture when the air is 
withdrawn or forced into it. With this arrangement it will be seen that, if the 
air by any means be extracted from the air-tight flexible chamber, it will 
collapse, and the external pressure will cause the nippers to grasp the flexible 
tuhe, and thus close its passage, and cut off the supply of any gas passing 
through to the lamps; and upon the equilibrium being restored by the admis- 
sion of air, the current of gas will be let on the nippers, relaxing their grasp 
from this relaxed pressure. If, on the ether hand, the air be forced into the 
chamber, the increased pressure will act in a similar manner.—Not proceeded 
with. 

1024. J. Houcuton, Fosler-lane, Cheapside, London, ‘* Haversack.”—Dated 
10th April, 1862. 

This invention consists in forming haversacks with two divisions or flaps 
with pockets therein, so that when suspended in the middle the one flap may 
hang over and cover the other flap. 

1026. J. Littywuire, Seymour-street, Buston-square, and T. Nixon, Chelford, 
Chester, ** Bowling apparatus for cricket balls.”--Dated 1th April, 1862. 

This bowling apparatus is constructed as follows:—On a foundation plate of 
iron, which is to be pegged or fastened to the ground behind the wicket, a 
standard is secured, on the top of which a horizontal bar is so arranged by 
means of a pivot (to which it is hinged) working in a socket in the standard as 
to allow of being turned horizontally thereon. One end of this bar is furnished 
with a cross piece, each end being bent upwards to form vertical arms, to which 
are attached the ends of a powerful vulcanised india-rubber strap or band; the 
other end of the bar is also bent up, and the centre of the band is pulled back 
thereto by means of a leather loop, and held by a catch, and the ball, having 
previously been placed in the centre of the band while being drawn back, will 
be firmly retained by the compression of the rubber. A trigger is arranged to 
work on a pin let into the bar, and is acted upon by coming into contact with a 
projection on the top of the standard, The apparatus is to be so placed that 
when charged by the ball the bar shall be set at right angles to the line of the 
wickets; when the batsman 1s ready the bar is turned on its axis, and on 
arriving in a line with the wicket the projection acts upon the trigger and catch 
and releases the india-rubber band, projecting the ball accordingly. Regulating 
screws, situated near the pivot, elevate or depress the bar, and the direction of 
the ball, and also regulat» the discharge thereof by contact with the projection 
and trigger.—Not proceeded with. 

1029. L. Curistopu, avd G. P. Harpine, Paris, and W. Hawkswortn, 
Linlithgow, “ Drawing w tals.”— Dated \0th April, 1862. 

This invention relates to a peculiar system or mode of drawing metals, 
whether of a tubular, hollow, or solid section, and consists in the application to 
that purpose of hydrostatic pressure, in lieu of the ordinary mechanical power 
heretofore adopted. In carrying out this invention the patentees employ a 
hydrostatic cylinder and ram, the gripper bars being secured to the end of the 
ram, while the draw plates or * wordles” are fitted into a suitable support or 
flange cast on the cylinder. 

1032. J. Periz, jun., Rochdale, “ Apparatus for blowing and echausting 
air.” —Dated 10th April, 1862. 

This invention annot be described without reference to the drawings. 

1034. C. Barruotomew, Broxholme, Wheatley, and J. Uerinstauy, Mas- 
brouoh, near Rotherham, ** Making circular blooms such as are used in the 
manufacture of tyres.” —Datet 10th April, 1862. 

In making a circular bloom of iron, after the iron is made and rolled into a 
puddied bar, it is then cut into segments or radial pieces, that is to say, the 
puddied bar is divided into pieces of equal and comparatively short length by 
cutting it acress at an angle, the cuts being made to slope alternately in either 
direction, and in such a manner that if the pieces be laid round in a circle, their 
longer sides outwards and shorter sides inwards, they will butt accurately end 
to end, and make up a complete polygonal ring. The mode in which the pile is 
made for the bloom from these segments or radial pieces is as follows :—A 
smaller bar of iron of sufficient length is coiled round a mandril, so as to pro- 
duce a flat coil of sufficient width to form the top and bottom of the imtended 
pile. Upon the bottom coil a circle of the pieces of flat bar above mentioned is 
placed, and upon that circle another circle of such pieces is built, so as to break 
joint with the pieces below, and then another circle of such pieces of iron is placed, 
likewise breaking joint, until a sufficient thickness is obtained ; upon the whole a 
top coil, similar to the bottom coil, is placed, and the pile is then completed 
ready to be placed in the ball furnace, and when it has attained sufficient heat, 
itis then put in adie ofthe requisite form for producing the bloom of the 
required outside shape, when it is struck by a steam or other hammer of the 
requisite power and weight to thoroughly weld the pile into the requisite form. 
1037. W. Fox, Amiens, France, “* Brooms and brushes.”—Dated 10th Api il, 

1562. 





For the purposes of this invention flat steel wire, or narrow strips of thin 
sheet steel, ave used in a hardened and tempered state. These steel wires or 
steel strips are fixed together and to a suitable head or block, as hereafter de- 
scribed. It is preferred to employ flat steel wire hardened and tempered, 
which is afterwards cut into suitable lengths, according to the purpose to which 
the broom or brush is intended to be applied, and the strength of the wire of 
steel strins will also be varied according to the pnrpose to which the broom or 
brush is to be applied. One end of each of these pieces or lengths of tempered flat 
steel wire or steel strips iscoated with tin, and then a series of the pieces are 
placed edge to edge, with their coated ends in a narrow trough of bent sheet 
metal, wide enough to receive such pieces ; these parts are to be temporarily 
held together and dipped into a bath of soldering metal, so that the same may 
fill the trough and solder and fix the ends of the pieces of wire to each other 
and to the trough. 

1039. H. HoLLanD, Birmingham, * Stretcher joints of umbrellas and parasols.” 
—Dated 10th April, 5 

The patentee claims, First, the improvement in manufacturing the stretcher 
joints oftubular steel ribs for umbrellas and parasols, viz., constructing with each 
tubular rib a steel flange, which is hardened and tempered with the rib, and 
afterwards covered with brass. Secondly, the improvements in manufacturing 
the stretcher joints of solid steel ribs for umbrellas and parasols, viz., compress- 
ing and flattening out from each steel wire length intended fora rib a flange and 
afterwards hardening and tempering such steel wire rib length with such flange, 
and covering the flange with brass, 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Contixvep Demanp ror Sup, Girver, ano Borer Pirates: Orders 
refused—Wanxt or Bar Orpvers py First-ciass Houses — Activity 
at Wetsu Bar Mitis-—Pic Iron Trape: Gre it /nerease of Make : 
Probable Effict upon Prices—Fovrtu Bankruptcy or Mr. Samven 
Grirritus—Coat Trave: Brisk Condition—Tue Generat Harp- 
WARE Trapes: Continued Improvement —‘THE Strike 1N THE HOLLow 
Ware Trave—THe Question or Parents: A Communication 
JSrom the Birmingham Chamber of Commerce—Witrvut, Damace 10 
Macuinery—Gnoss Neovectr py a Cotuiery WATCHMAN, 

A setrer inquiry for plates has been experienced in South Staf- 

fordshire in the past week than we were able to report as prevailing 

at the date of our last. There have been some really good 
orders out for plates both for shipbuilding and also for girder build- 
ing, all of excellent quality, for which a paying price will be given. 

Such, however, is the condition of the order-books of some of the 

makers here, that certain houses were compelled to decline to quote, 

notwithstanding that the period specified for the execution of the 
contracts was not a very short one. There can be no doubt but 
that most of the mills where plate; are ro'led in South Staffordshire are 
still fully occupied, and that they will continue to be so for some 
weeks to come. Persons, therefore, who are desirous of buying 
plates a month or six weeks bence, should at once place them 
upon the market, if they hope to cbtaina supply within the period 
which has lately become usual for the execution of an order. It is 









gratifying to perceive that the iron now being demanded for almost 


all purposes 1s of an increasingly superior quality. Itis not now 
unusual for best and best best plates to be required for girder- 
building. Indeed, certain of the work has had to be executed 
with Low Moor plates. We have before’ referred to 
the improved quality of the iron now in_ use for shipbuilding 
as compared with the description so generally known under the 
denomination of boat-plates ; but the improvement in the quality of 
iron required from this district for the manufacture of girders has 
not before been so perceptible as it now is. At the same time, there 
is a large weight of iron worked up by the girder makers of this as 
well as of other districts which cannot be called first-class. Boiler 
plates are also in tolerably good demand, and at certain houses, the 
most known for the excellency of their quality, the demand is really 
excellent, and the full prices are obtained in every instance. Suc’ 
makers have experienced no diminution of orders since the com- 
mencement of the distress in Lancashire, it being inferred that iron 
is still being used for the repair or construction of boilers to an 
extent that would not be the case supposing that trade required that 
the machinery should be kept in almost constant operation. We 
still hear of persons desirous of buying boilers complaining of the 
price asked by makers who have a reputation to maintain, and 
quoting the price at which less influential tradesmen are prepared to 
do their work; but their number is decreasing, it being now ad- 
mitted, even by small ironmasters and by colliery proprietors, that a 
boiler well made of good iron is cheap in about the same proportion 
as the price charged for it is higher than that asked by a maker who 
is in the habit of purchasing his materials from a firm by whom low- 
priced iron is sold. Sheets are still in tolerable demand, but 
they are in much less request now than they were before the closing 
of the Baltic and Black Sea ports. It would be a happy cireum- 
stance if so good a demand were being experienced for bars for 
general consumption, but in that department trade is still slack at 
the first-class houses. At the firms where many of the small 
merchants make their purchases there is more doing in bars than at 
the more established houses. This is doubtless owing to the fact 
that such firms accept prices which would be rejected by the 
houses who are members of the [ronmasters’ Association. Of 
course the quality isin proportion. The trade in bars, such as it is, 
is the better because of the activity which is now being experienced 
at the Welsh houses. These are, notwithstanding their recent large 
advance in prices, in pretty much the same position as the South 
Staffordshire houses are in regard to plates. They are full for 
several weeks to come, and cannot be prevailed upon to quote a 
price if the iron is required within that period. While we have 
heard of more orders being afloat in the past week, it would not be 
correct to say that there is a very strong conviction that trade is 
likely to remain in as good a condition as it now is to the close of 
the quarter. The principals of certain of the first-class houses in 
South Staffordshire are now complaining that orders are not coming 
in so well as just before the quarterly meetings, and that the dimi- 
nution is the more perceptible now than « week ago. 

There is every probability of the pig market being soon over- 
stocked. The recent advances in prices had the effect of ‘at once 
putting into blast furnaces that for a long time have remained idle, 
We are assured that as many as fifteen furnaces in this district are 
now alight that before that rise were in disuse, and as many as ten 
more furnaces may be pointed out, at which preparations are being 
made for a similar course of proceeding. This large increase of 
production will, of course, have the effect of checking the upward 
tendency of prices, unless a very much larger demand for finished 
iron should spring up than is now probable. We should not, there- 
fore, be surprised to learn that by next quarter the prices that were 
paid before the recent advance again ruled transactions. 

The trade in thick coal is characterised by very considerable brisk- 
ness. This, no doubt, is occasioned by the laying in of winter 
stocks both for domestic consumption, and also for manufacturing 
purposes. All the old accumulated stocks have disappeared, and 
adequately to meet the demand considerable efforts are necessary. 
Consequent upon this demand proprietors are disposed to require, 
in all new engagements, an advance in price. Though this would 
appear unjust before an advance is declared upon iron, yet it is not 
improbable that, before Christmas, a rise of 6d. will be obtained. On 
Saturday last the notices of certain of the thick coal colliers who 
require an addition of 6d. per day to their wages expired, and, no 
doubt, they will cease working. As the movement, however, is 
comparatively restricted they will, in all probability, be speedily 
compelled to return to work unsuccessful in their demand. The 
other and new coal are not in such large request as thick. 


Mr. Samuel Griffiths, to whose bankruptcy previous reference bas 
been made, has duly surrendered at Birmingham The adjudication 
was made on a debt of £850, due to Mr. Churchill, coke merchant, 
of Worcester ; the opposition to the adjudication against Mr. Griffiths 
and E. B. Thorneycroft and Co. has been withdrawn, The pro- 
ceedings in bankruptcy were at the instance of Mr. Jas. Smith, of 
Kingswinford, Messrs. Hodgson and Allen acting as agents for 
Mr. Rowland Price, of Stourbridge, as solicitors, to be petitionin 
creditors in both adjudications. The amount due to unsecuri 
creditors is estimated at £58,000; it is said that the aggregate in- 
debtedness will amount to £120,000. The first meeting is fixed for 
the 10th of November, and it has been rumoured that Mr, Griffiths 
will obtain the services of Mr. Lawrence, eminent in bankrupte 
practice. The famous “ deed of arrangements,” over which so much 
money has been spent, is, of course, over-ridden by the bankruptcy. 
This is Mr. Griffiths’ fourth bankruptey. 

The general trades of this district still maintain the healthy condi- 
tion previously noticed. This favourable state is especially percep- 
tible when compared with the dulness in the closing quarter of last 
year. ‘The re;orts received from all parts of the kingdom seem to 
indicate a similar condition in trade generally, «nd the prospect of a 
renewed briskness during the coming months is only dimmed by the 
probable influence upon the profitable employment of capital in 
certain branches of commercial enterprise which will be exerted by 
the distress in the cotton districts. Scarcely any skilled artisans 
have need to complain for want of employment. ‘The order-books of 
manufacturers are comparatively well filled, and nearly full time is 
maintained at most of the rolling mills. Manufacturers engaged in 
the edge tool and heavy steel toy trades still experience the benefits 
of an improvement. ‘Tin plate workers and japanners are still 
sufficiently busy to keep their workmen on at tolerably full time. 
In railway axles, carriage springs, and ironwork for carriages, there 
is a considerable amount of business doing. Improvement is 
indicated in the button trade, but, owing to the accumulation of stocks 
in the first six months of the year, acomplete resuscitation of this branch 
will be slowin progress. The lamp, chandelier, aud tube makers are 
well employed. The orders received in the jewellery trade, though 
slightly more numerous, are still comparatively scanty, The hollow- 
ware manufacturers are busily engaged, and the gunmakers of 
Birmingham have work sufficient to employ all the unemployed 
operatives in other branches. A few exceptional trades apna 
the fancy goods— do not participate in the generai renewed activity. 
The metal market is firm, with an average demand for copper. 
The stationary price of the latter metal has been during the last 
week held to be tolerably certain, the recent rise of from 2 to 3 per 
cent. in the Bank rate promising to exert upon it some not incon- 
siderable influence. No check to business operations is likely to result 
from the advance in the Bank discount just alluded to, inasmuch as 
the rise was imperative, in consequence of the large amount of specie 
needful for exportation. Though the amount of bullion possessed b 
the Bank has been decreased upwards of two millions and a half 
since the lowering of the rate to 2 percent. in July last, yet without 
doubt its coffers will be replenished by a portion of the unusual 
quantity of specie now afloat in the country. Let us experience 
anything like a really prosperous state of trade, and discount will 
not long remain at its present figure. 

The speedy conclusion of the hollow-ware strike is now promised 
by the men, who think they have the object within their reach, 
for which they have been striving. A well attended meeting of the 
operatives was held in Wolverhampton on Tuesday night, when 
speeches of the usual character were made Credit was claimed for 
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the committee for an unwavering allegiance to their first intentions, 
and an opinion expressed that, to secure the end of the strike, it was 
ouly necessary that the subscriptions of the men at work should be 
kept up. It was thought that by willingly paying the weekly levy 
even though it were raised to 3s. a week, the men at work would 
only be promoting their own interests, inasmuch as if the discount 
system prevailed it would a affect all the members of the 
trade. Not only were the men said to pay their subscriptions in a 
most cheerful and willing manner, but it was asserted that rather than 
see the strike end unsuccessfully, gentlemen ir. West Bromwich had 
expressed their intention of paying a considerable weekly sum for 
the gupport of the men on strike. A union to embrace the whole 
of the hollow-ware trade is about to be formed, and it is asserted 
that 400 men will be found willing to join it at its commence- 
ment. Its professed object is stated to be neither a decrease 
nor rise in wages, but to secure the assistance of a good and 
proper feeling between masters and men. It was further stated 
hy one of the speakers that if good workmen went in on the objec- 
tionable system an agitation would be kept up until they came out 
again, and by the influence of the union a uniform rate of payment 
would, without doubt, be established throughout the trade; for 
rather than that menshould work on the discount system they should 
be supported until, if necessary, they obtained work of a different 
nature to hollow-ware moulding. A_ belief seemed to prevail that 
the strike would be shortly ended, and the generally expressed deter- 
mination is still to persevere. At the end the usual levy of 2s. 
for every man and 1s. for every apprentice was agreed upon. 

The following circular has been addressed to the members 
of the Birmingham Chamber of Commerce: —-Sir,— At the 
close of last session a commission was appointed by the Crown “ to 
inquire into the working of the law with regard to letters patent for 
inventions.” As to the action taken by Parliament on the presenta- 
tion of the report of this commission may seriously affect patentees 
and manufacturers generally in Birmingham, the Council of the 
Chamber of Commerce think it desirable to bring the matter under 
your notice, and they request you will be good enough to furnish 
them with such information as your actual experience and know- 
ledge of the subject may suggest to guide them in any action they 
may consider the interests of the trade in this town and locality 
render it necessary for them to adopt. A reply not later than the 
8th proximo will oblige, yours respectfully, George Dixon, Vice- 
resident. The council append a few questions, but if other objec- 
tions arise in your mind please state them—or discard these questions 
altogether and favour them with your observations in your own 
form:—1. Do you approve of the Patent Law as it now stands ? 
2. If net to what do you particularly object? 3. Do you find the 
fees too high? 4. Should you prefer smal! annual payments as in 
France? 5. Do you approve of working models being deposited (as 
in America) before the patent is sealed? 6. Would it be an advan- 
tage to forma Board which should have the power of refusing the 
application for a patent on the ground that a patent had been pre- 
viously granted for what was deemed a similar invention ? or on 
the ground that the invention, though new, was not of sufficient 
importance? 7, Should the granting of licenses be compulsory ? 
8. Should a patentee retain his exclusive right to his inveution if 
he do not use the same? 9. Can you suggest any improvement in 
the mode of dealing with infringements and disputed patents ? or 
in the constitution of the courts and juries before which cases of 
infringement are tried ? 

An unusual instance of wilful damage to machinery has just 
occurred at the ironworks of Messrs. Hall, Holcroft, and Pearson, 
of Kingswinford. ‘The shears used at the works are intended to 
cut bars of iron 24 square only. On the 22nd ult., one of the 
workmen, with, no doubt, a full knowledge of their capabilities, 
put an unfinished and large bar of iron 3} square in the shears. 
‘They were of course broken, and serious damage resulted, causing 
a loss to the proprietors of about £209, the work having been 
standing from that time. When brought before the magistrates, the 
man denied the existence on his part of any malicious intention. 
He was, however, ordered to pay £3 and costs as a reparation for 
damage, or, in default, six weeks’ hard labour. 

A case in which gross and unusual neglect was shown to have 
been manifested by a colliery watchman was heard at the Brierley 
Hill petty sessions a few days since. ‘The man was employed as a 
night watchman at a colliery belonging to the Earl of Dudley. In 
the colliery is six pits, and his duty consists in passing from one pit 
to the other, and by the exchange of signals with the men below 
ascertaining that all is right. his duty had been neglected in one 
instance, causing the imminent risk of eight or nine lives. On the 
19th ult. two explosions of fire damp occurred in the colliery. At 
one pit the men immediately commenced to ring the alarm bell in 
order that they might be drawn up. The bell rang for so long a 
time thata person living in the neighbourhood entirely unconnected 
with the colliery was induced to get up and go to the pit. He then 
found that the men at the bottom were nearly overpowered. The 
engine was, of course, immediately set to work, and the coudition of 
the men when drawn up was almost helpless. A watch was set, and 
the regular night watchman was not seen to visit the pit once during 
the night, For this offence a sentence of fourteen days’ hard labour 
Was pronounced, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverroo.: Mersey Docks and Harbour Board: Fire Extinction: 
The Columbia (s. )—Mivvie Lever Dearnace : The Syphons—State 
or Trave: Sheffield: Manchester: Leeds—Nonrnern Tortes : Ship- 
building on the Tyne: Increasing Depth of Water on the Tyne: 
A Monster Cylinder: The Low Light Dock: Application of Town 
Sewage to Fertinsing Purposes—LONvon ann Norta Western 
Raiway—-Scorrisu Tories: Rutherglen and Coatbridge Branches: 
Clyde Shipbuilding. 

We commence with Liverpool. At the last weekly meeting of the 

Mersey Docks and Harbour Board it was agreed to let to Mr. E. FP. 

Prentiss an old brick building at Birkenhead for the distillation of 

petroleum by patent process. It was further agreed to appropriate 

to the use of Messrs. Burns and Mac Ivers’ steamers a new shed on 
the south side of the Sandon Dock until other accommodation can be 
provided for them. It was determined, on the recorimendation of 
the Docksand Quays Committee, to apply hydraulic power to the gates 
at the Wellington half-tide Dock, the Huskisson Docks, the Sandon 
dock entrance, and the outer storm gates at the two last-named docks, 
and to provide two hydraulic capstans on the pier-heads of Sandon 
basin, at an estimated cost of £9,205. In answer to questions by 
Mr. Mondel, the engineer said the building for the weights of the 
engine would be adjoining the present engine, and would form 
part and parcel of it on the east side of the Huskisson lock. In 
answer to Mr. Turner, M.P., he said it would open four pairs of 
gates. It would take three minutes to open the first four pairs, then 
there would be an interval of five minutes to elevate again, and then 
four more pairs could be opened. A communication was referred to the 
Works Committee from Mr. J M.‘Kelvie, manager of Woodside Ferry, 
enclosing for the ay pte and approval of the board three plans of 
roofing intended to be placed over the bridge leading to the Wood- 
side landing stage, the total weight of the erection being stated to be 
2L tons. At the last meeting of the Liverpool town council, a dis- 
cussion took place upon the present insufficient supply of water for 
extinguishing any fire which might occur upon the high levels or 
the town, and a hope was expressed by some members of the Council 
that a great outlay wonld not be incurred for the erection of a water 
tower and reservoir at the workbouse, Brownlow-hill, till the subject 
had undergone further engineering consideration. It was submitted 
that a substitution of large pipes, of 8in. or even 12in. diameter, for 
those at present in use, with intercepting pipes, would be sufficient 
to secure an adequate supply of water in the event of fire. The 
Columbia steamer, one of the “Galway line,” has been re-built by 
Messrs. Laird at Birkenhead, and made a successful trial trip last week. 
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Some very remarkable statistics have just been made up, showinS 
the satisfactory results which have attended the efforts made by the 
town council of Halifax to improve the sewage arrangements of 
that town. In 1851, before the recently constructed works were 
undertaken, or sanitary regulations adequately enforced, the town’s 
average rate of mortality was 25°39 per 1,00U per annum, but it has 
now been reduced to 21°48 per 1,000 per annum. Such a fact as this 
cannot be without an influence—considering that similar measures 
have been adopted with similar results elsewhere—upon the next 
census returns; and having regard to the extraordinary rapid 
increase now taking place in the population of the British Islands 
(upwards of 3v0,000 per annum!) the utmost care is essential to 
provide every possible outlet at home and abroad for the public 
energies. ‘The “emigration trade” at Liverpool has revived of late, 
and if the present stagnation in the north of England continues for 
any lengthened period there will doubtless be a very large exodus 
of the unemployed, to the immense benefit of our colonies, and in- 
directly and eventually to the advantage of the mother country 
herself. 

It is stated that the directors of the North-Eastern Railway have 
given orders ‘to their engineer to have the Beverley and Market 
Weighton line staked out, preparatory to the contracts being let. 
There is, therefore, every prospect of the construction of the line 
being shortly commenced. 

In connection with the Middle Level drainage works it may be 
interesting to give a few details and calculations with respect to the 
system of syphons introduced by Mr. Hawkshaw, C.E. The dam, 
of which so much has been said and written, should now be termed 
a bank, as it is quite solid, 25ft. wide at the top, and, having a slope 
of 2 to 1, is about 125ft. wide at the base. A large number of piles 
have been driven outside both faces to form the slope for supporting 
the syphons. The present appearance of the work is that of a large 
bank with a smaller one on each side of it, the latter being half-tide 
dams to facilitate the fixing of the syphons’ mouths. The reservoirs, 
or coffer dams, thus formed on each side of the main dams, are kept 
clear of water by two of Appold’s pumps. These smaller banks, 
being merely for the temporary purpose already mentioned, will 
be cleared away when this is accomplished. ‘The face of the 
dam is formed of clay and clunch—the latter in large proportion, 
forming a solid surface to resist the erosive effects of the discharged 
waters. The syphons, which are laid over the top of the main bank, 
are each 150{ft. in length (over all) and 3ft. 6in. diameter. Each is 
furnished with two valves—one at each end—hung in the “ tankard 
lid” fashion—that at the inlet opening into the syphon, and that 
at the outlet opening outwards. ‘he use of these is to prevent 
the sea-water returning through the syphons into the drain (as it 
otherwise would whenever the external pressure became greater 
than that within the drain), and also to keep the syphons, when 
not working, full of water, ready to start afresh on the tide receding. 
There is a third valve at the top of each syphon, by which, at plea- 
sure, air can be admitted and the flow of water immediately stopped. 
But in order to set the syphons going it is necessary that they 
should first be exhausted of air, and this is effected by three air pumps 
(of precisely the same construction as those used in steam engines). 
Each pump is din. diameter, with a 2ft. Gin. stroke. They are 
worked by a 10-horse engine, with a “three-throw” crank, built 
by Messrs. Easton and Amos, and erected on the bank of the drain 
near the dam, It is caleulated that each syphon, with a 3ft. head 
of water, will discharge 4,698 cubie feet, or 29,362} gallons per 
minute; and, with a 6ft. head, 6,638} cubic feet, or 41,490 gals. 
per minute. When the whole 16 syphons—ten have been already 
erected—are at work, the volume of water discharged will thus 
amount to the prodigious quantity (@ e., with a 6ft. head) of 
40,022,400 gallons per hour! 

A tolerable business has, on the whole, been done at Sheffield 
during the last few days. ‘The orders for steel from the birming- 
ham gun and rifle manufacturers continue to be brisk, although in 
some instances the demand for steel for railway and other manu- 
facturing purposes is not quite so good. ‘Travellers in the agricul- 
tural districts, and especially in the south of England find that they 
can do rather more business. Captain Palin, reporting upon the 
state of employment in Manchester, returns the position of the 
machinists and foundries of that city as follows:—Machinists— 
working full time with all hands, 6; working full time with a por- 
tion of their hands, 23; on short time, 16; stopped altogether, 2. 
Foundries—working full time with all hands, 4; working full time 
with a portion of their hands, 14; on short time, 5; stopped alto- 
gether, 1. ‘The monthly report of the Leeds Chamber of Commerce 
observes with reference to the iron and machine trades of that 
district :—“ ‘The makers of best iron continue busy, but the demand 
for merchants’ iron is in the same languid state as before noted. We 
have to report some improvement in the machine trade, especially 
for flax machinery. ‘Ihe tool makers are not so full of orders, and 
some of them are not employing their full complement of hands, 
The locomotive makers are still busy, and the demand for cut nails 
remains brisk.” 

Iron shipbuilding is proceeding briskly on the Tyne, especially 
in the neighbourhood of Jarrow, Willington Quay, and Walker. 
The tug owners of London and Liverpool have tound it to their 
interest to order, in the north, vessels to be employed upon the 
Thames and the Mersey. Messrs. Marshall are finishing, at 
Willington Qluay, a powerful tug for the Liverpool Tug Company, 
and have two on hand for another Liverpool house, and one for 
London. They launched a handsomely-modelled three-masted 
steamer last week, for South America; the vessel, which is the 
second built by the firm for Messrs. J. Green and Co., is to be 
employed on the great rivers of South America, and in the coasting 
trade.—As an instance of the results attending the immense im- 
provements effected in the Tyne, it is stated that last week the 
screw steamer Louisiana left the Northumberland Dock for Alex- 
andria, with a cargo of 104 keels, 2 chs. of West Hartley steam 
coals, shipped from the Craniington staiths. Her draught of water 
was 19}ft. forward, and 20}ft. aft.\—A_ cylinder has just been cast at 
the Gateshead Lronworks of larger dimensious than any hitherto 
made in the north of England, its diameter being 9ft. and its weight 
about 16 tons. The preference was given to Messrs. Hawks, Craw- 
shay, and Sons, not only on account of the general good 
quality of their castings, but also from the capabilities they 
possess of boring and finishing such ponderous masses, they 
having recently had occasion tw construct a vertical boring ma- 
chine adapted to the heaviest description of work for marine and 
pumping engines, and calculated to admit a cylinder 14ft. diameter 
and 16ft. long. At the last meeting of the Tynemouth town council, 
among a multiplicity of subjects discussed, was the Low Light Dock, 
on the progress of which Mr. Potter, one of the representatives of 
the council in the Tyne Cominission, on being appealed to, said 
Mr. Tone, the engineer of the Blyth and Tyne Railway Company, 
had undertaken the preparation of a scheme on a miniature scale, 
but of the maturation of the project no intimation had been received. 
At a meeting of the Newcastle Farmers’ Club on Saturday, 
Mr. Weeks read an iuteresting paper on “The Application of 
Town Sewage to Fertilising Purposes,” which had been drawn up by 
Mr. C. S. Bell for the Duke of Northumberland, who placed it 
at the disposal of the club. The communication consisted 
mainly of details of experiments made under the directions of the 
Duke of Northumberland with a view to ascertain whether the 
sewage of the townships of Alnwick and Canongate could be profit- 
ably applied to the fertilising of land in the vicinity of Alnwick. 
Tbe first experiments were made in the year 1856. From notes 
taken as to the results on the farms irrigated it appears that on 
Bridge End and Golden Moor farms no correct conclusion could be 
drawn owing to unfavourable circumstances; on the pasture farm 
with about forty acres aggregated, the result was generally good; on 
Waterside farm, good but not marked; on Demesne pasture farm, 
little or no advantage; on Bridge End farm, crops not equal to the 
expense of application. ‘lo the increased water supply of the town 
of Alnwick, and the consequent extremely diluted state of the 
sewage, these generally unsatisfactory results were attributed ; and 
the Duke of Northumberland directed that enlarged machinery 
should be provided with a view to a further trial for three years, 





and to ascertain the result on a much larger application per acre. 
This was done at an additional cost of £90 13s. 8d., but the result 
was not favourable, partly from the conflicting interests of the 
tenants preventing them working together, but chiefly from loss of 
time in wet, snowy, or frosty weather, and fracture of machinery 
worked at a high pressure. The general opinion seemed to be 

the diluted state of town sewage in general rendered it unprofitable 
for use in agriculture, unless, as in the case of the meadows at Edin- 
burgh, the necessity for expensive pumping machinery w 
- ered unnecessary by the suitability of the natural level’ of the 
soil. 

A storm seems about to burst on the direction of the London and 
North-Western Railway. Mr. Wrigley of Lancashire and several local 
allies are forming an organised opposition in the shape of an indepen- 
dent shareholders’ association, in order to check the present policy 
which governs the undertaking. The three great points on which Mr. 
Wrigley and his friends insist are that the capital from 1856 to 1861 
increased 12} per cent.; that, in the same period, the gross receipts 
increased 35 per cent., but that the gross working charges increased 
62} percent. Stated in another form it appears that the expenses 
were increased to the extent of £746,659 to earn an increased 
revenue of £678,288. The International Exhibition having poured 
an extra £120,000 into the company’s exchequer this autumn, the 
storm may blow over for the present; but next year, unless the 
American troubles can be patched up, a large decline in the receipts 
must be anticipated, and then the complaints of Mr. Wrigley and 
his friends will tell with irresistible force. Consolidation and peaco 
is clearly what the London and North-Western wants. 

The directors of the Caledonian Railway are about to proceed 
with part of the works authorised under the Rutherglen and Coat- 
bridge Branches Act, 1861. Viaducts occur over the river Clyde 
and the Luggie water. The total length of these extensions igs 
4¢ miles. With respect to Clyde shipbuilding, it appears that 
Messrs. David Hutcheson and Co. have contracted with Messrs. 
J. and G. Thomson for a steamer to supply the place of the Iona. 
The King of Burmah is said to be calculating on the abolition of 
our frontier duties; and, in order to take advantage of the 
increased trade which is sure to follow such a measure, has 
sent for two powerful river steamers from Glasgow, each of which 
will cost him 125,000 rupees. He has also ordered a sea steamer, 
which is to ply in the Bay of Bengal. Messrs. A. and J. Inglis 
have contracted for the steamer, through Messrs. Halliday, Bullock, 
and Co., of Rangoon. Messrs. A. Stephen and Sons have launched 
from their yard at Kelvinhaugh an iron-framed and wood-planked 
ship. The vessel, which is of 700 tons burthen, is owned by 
Messrs. Gregor, Turnbull, and Co., of Glasgow, and is to proceed with 
passengers to Otago. 
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Raits.—The leading iron masters are full of orders, and prices are well 
maintained. 

SPELTER has slightly declined. 

CorrEr.—A good business doing. 

Tin.-- The recent advance is well supported. 


Tin Piates.—In fair demand. 
Nov. 6th, 1862. MoaTE AND Co., 65, Old Broad-street, E. 
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THE COMPASSES OF IRON SHIPS. 
(Concluded from page 274.) 


WE come now to notice the information which has lately 
been gained in connection with the changes which the com- 
pass deviations undergo on account of the changes of mag- 
netic Jatitude brought about when a ship is on the voyage — 
especially to Australia, or other parts of the Southern 
Hemisphere. The only experiments hitherto undertaken 
expressly for the elucidation of this subject were those 
conducted by Dr. Scoresdy on his voyage to Australia and 
back in the Royal Charter. But since that vcyage was 
made, the logs of numerous captains of ships belonging to 
the merchant navy have been submitted to the Liverpool 
Committee for their information ; and, although these logs 
seldom furnish all, or nearly all, the data which the man of 
science requires for a full comprehension of the compass 
changes, they have certainly enabled the committee to add 
greatly to the stock of existing knowledge upon the sub- 
ject. They have been chiefly employed to ascertain 
the proportion which exists in the different ships between 
their ¢nductive megnetism and that which Mr. Airy has 
denominated “sub-permanent,” and Dr. Scoresby “re- 
tentive,” magnetism, with a view to the practical appli- 
cation of the results to the permanent correction of the 
compasses of iron ships, and more especially to the cor- 
rection of the steering compass in its ordinary position. 
At the time the Compass Committee commenced their 
inquiry doubts were frequently expressed by persons who 
were thought to be well informed on the subject, as to 
the correctness of the reports made by the captains of 
some iron ships, of the large deviations which they had 
experienced in the Southern Hemisphere, nor is it sur- 
prising that some interested compass adjusters, and some 
timid owners of property in iron ships, anxious to pre- 
serve them fiom obtaining “a bad name,” encouraged 
this incredulity. But trustworthy evidence was very soon 
produced, proving to the committee that enormous devia- 
tions do result from changes of geoyzraphical position. 
Two examples are given by the committee. The steering 
compass of the Harvest Home, a new iron ship, built with 
her head to the eastward, was carefully adjusted (under 
the inspection of the committee) by Mr. Gray, at Liver- 
pool, before she proceeded to the East Indies, On the 
arrival of the ship at Calcutta, the captain wrote to his 
owners stating that his compasses acted very wel) until he 
entered the 20th degree of south latitude, when the binnacle 
compass commenced to deviate considerably ; and that when 
in latitude 39 deg., and from 25 deg. to 45 deg. east 
longitude, the deviation attained a maximum of no less 
than 73 points! ‘The second example cited is that of the 
Evangeline, also from Liverpool to Calcutta, in which case 
the deviation of the binnacle compass commenced soon 
after the latitude changed its name (from north to south), 
and went on increasing, until a maximum deviation of 
68 deg. was attained in latitude 394 deg. S., longitude 
32 deg. These, and other like records, show that extreme 
changes do occur in high south latitudes, and especially, 
it is found, when the ship is on easterly and westerly 
courses, clearly proving that the change is in the fore and 
aft magnetism of the ship, and chiefly due to inductive 
magnetism. 

‘The committee complain that many of the logs submitted 
to them were very nearly worthless for their purpose, 
owing to an almost total absence of recorded azimuths or 
amplitudes ; and they quote from Dr. Scoresby’s volume 
the following account of the manner in which many iron 
ships are navigated :—“ The captains of ships proceeding 
from Australia to the eastward appear generally to be 
guided in their allowances on the dead reckoning by the 
agreement or differences discovered from day to day betwixt 
the positions of the ship, derived from supposititious allow- 
ances for compass errors, and the positions indicated by 
celestial observations. If they find themselves consider- 
ably to the southward of their reckoning on any particular 
day, they allow more easterly variation or deviation pro- 
portionally, or the converse. ‘This practice, when the sun 
can be regularly seen, and while the course lies wide of 
any land or rocks, does very well; but when, as is not un- 
frequently the case, celestial observations may not be at- 
tainable for days together, or when the ship’s course may 
lie pretty nearly in the direction of the land, and especially 
when a change of wind may oblige a change in the course, 
and so inthe ship’s deviation, a reliance upon such inverse 
processes may obviously prove not only very emburrassing, 
but in heavy weather, with fog or darkuess, not a little 
hazardous.” The committee add that “the advocates of | 
this inverse process, which scarcely deserves the name of 
navigation, have, no doubt, been forced to adopt it to some 
extent through the absence of proper variation charts.” 

In order that the reader who is unaccustomed to nautical 
matters may properly grasp this part of the subject, it may 
be well toexplain that an observation of azimuth or ampli- 
tude on any course gives the “variation” and “ devia- 
tion ” on that course combined—the variation being, as is 
well known, the angle by which the compass needle points 
to the east or west of the true north, or, in other words, 
the angle between the magnetic meridian and the true 
meridian at any place. ‘To this variation the deviation 
either adds a further departure from the true north, or 
else it subtracts a portion of it from it. So that, in order 
to obtain the variation by astronomical observations, it is 
necessary first to know the deviation ou the course upon 
Which the observations have been made. Conversely, in 
order to determine the deviation on the course on which an 
observation of azimuth or emplitude has been made, it is | 
only necessary to know the variation; and for this reason 
a chart which gives the variation without the necessity of 
observation, is manifestly extremely useful for the n wiga- 
tion of iron ships. The construction of such achart must, 
of course, entail an immense amount of labour, since it 
must embody the results of thousands of observations made 
im all parts of the globe. It has, however, been accom- 
plished in a very perfect manner (together with the con- 
‘truction of charts of the “dip” and “ horizontal force ”) 
by Mr. Evans, to whose invaluable labours we have had 
occasion to refer to frequently ; and a variation chart of 





the world for the year 1860 may now be taken to sea with 
him by every navigator. The Compass Committee very 
justly say that this admirable chart “ will do much towards 
enabling the captains of iron ships to ascertain what por- 
tion of the compass error is due to deviation and what to 
variation, as well as to ascertain how the former is affected 
by heeling, which is almost impossible by the ‘inverse 
process.’” The reader, with these explanations, will now un- 
derstand that the absence of azimuths or amplitudes from 
the logs before spoken of, really implies an utter neglect 
of the means by which (now, at any rate) the deviation of 
the compass upon any particuiar course may be exactly 
ascertained whenever an observation of amplitude can be 
obtained. 

It may be interesting to point out that Mr. Evans’ 
Variation Chart, besides furnishing the navigator with the 
amount of the variation at any place, will be useful, as in- 
dicating to him those parts of the globe in which the 
variation changes most rapidly, as shown by the lines 
being crowded together, and lying in a direction at right 
angles to the usual tracks of navigation. Of these the 
most remarkable are the coast of Newfoundland, the gulf 
and river St. Lawrence, the seaboard of North America, and 
the English Channel and its approaches. It is also impor- 
tant to mention in this connection that Mr. John Burwood, 
Master R.N., of the Hydrographic Department, has com- 
puted, and the Admiraity Hydrographic Office have pub- 
lished, sets of tables giving the sun’s true bearing or azi- 
muth whenever the “apparent time” is known, the latter 
being easily determined at sea by altitudes of any of the 
heavenly bodies. The determination of this apparent time 
is never neglected by careful navigators, especially when ap- 
proaching the i«nglish Channel, and now, when they have 
it, by simply turning to Mr. Burwood’s tables, they can 
instantly ascertain the sun’s true bearing, ‘This, as we 
have seen, has only to be compared with the observed com- 
pass bearing of the sun, in order to show what is the 
apparent variation; on comparing this again with the 
variation given for the place of observation in the Varia- 
tion Chart, the amount of compass disturbance or deviation 
is at once ascertained. Mr, Burwood’s tables are already 
calculated for the parallels of 49 deg., 50 deg., 51 deg., 
and 52 deg. north, those for the first two parallels being, 
of course, especially serviccable for vessels entering or 
leaving the Englisi Channel; and the author proposes te 
extend them still further, and also to have similar tables 
calculated for special places, such as London, Portsmouth, 
Plymouth, Bristol, Liverpool, Glasgow, &c., so as to enable 
the mariner to verify his deviation table, or even deter- 
mine the deviation while in port. 

In what has gone before we have had occasion to mention 
incidentally some of the phenomena observed in the iron- 
cased ship Warrior; let us now consider more closely the 
results of the experience already gained in her, and in 
other ships of her class. The fact of the compasses of these 
ships being in the hinds of so skilful and experienced an 
officer as Mr. Evans, and the further fact of his freely 
communicating the results of his observations and experi- 
ments upon them to the public (through the Royal Society, 
the British Association, and the Institution of Naval 
Architects), enable us to furnish our readers with the most 
authoritative, as well as the most recent, information upon 
the subject. And here we cannot avoid remarking how 
much more satisfaction is felt with those Government 
departments which exercise their functions, as it were, in 
the face of day, than with those whose performances never 
see the light. This is a subject we cannot dwell upon here; 
but every one must feel that the entire Hydrographic De- 
partment (which includes the Compass Department) of the 
Admiralty, under the enlightened direction of Admiral 
Washington, not only gives satisfaction to our own country- 
men, but commands the admiration of the scientific world ; 
whereas the Shipbuilding Department of the Admiralty, 
for example, or we ought rather to say the Naval Con- 
struction Department, which never intentionally, or even by 
accident, sheds a single ray of light or knowledge abroad, 
is a constant object of reproach and condemnation. It is 
impossible to doubt that if the chief naval architects of the 
Admiralty had been actuated even by a small infusion of 
that liberal spirit which renders the Hydrographic Office 
a centre of light and influence for all maritime peoples, the 
question of our naval defences would at this moment pre- 
sent itself in a very different aspect to that which it now 
wears. 





‘ ficial research or small invention will suffice. 


But to return to the compasses of iron-cased ships. Our 
readers will have anticipated for themselves the fact which 
Mr. Evans has had primarily to mention in connection 
with this subject, viz., just as the introduction of tron-built 
ships was the commencement of a new cra in this branch 
of science, so the introduction of irox-plated ships has been 
the commencement of another such era, both in the 
scientific and in the practical treatment of the deviation of 
the compass. Nor is this last new era one in which super- 
The devia- 
tions encountered in this class of ships are so large that the 
approximate mathematical formulie which were sufficiently 
exact previously have ceased to be applicable, and the 
mathematical genius of Mr. Archibald Smith—one of the 
most distinguished mathematicians that even Cambridge 
has produced in the present century, and a most accom- 
plished barrister of the scientific class —has been directed 
to the reduction of the exact formule to a simple and 
manageable form, with such success that Mr. Evans says 
they now “most satisfactorily represent every observed 
phenomenon.” Mr. Smith—whose labours in this important 
branch of science deserve the gratitude of the country—has 
also met the new cireamstances of the compass by the 
invention of a diagram which has already become, mm the 
hands of Mr. Evans, a most powerful instrument in dis- 
cussing the magnetic phenomena of different iron-cased 
ships. ‘This diagram is designated the “ Dygogram” (a 
contraction for dynamo-gonio-gram), and, although we 





cannot very wel! describe its character here, we may svy that 
it is so constructed as to present to the eye a complete picture 
of the forces which act on the needle, and of the direction 
which the latter assumes, and that it gives these in exact, 
and not approximate quantities. 


The changes in the mode 





of employing the theoretical formule, before mentioned, 
and the invention of this dygogram, are scientific advances 
which have been made during the last year, and which 
have been called for by the extraordinary deviations of the 
compasses of armoured ships. 

The only iron-cased ships thus far experimented upon, or 
equipped with compasses, in this country, are the Warrior, 
Black Prince, Defence, and Resistance, all of which are 
iron-built, iron-decked, and iron-plated screw frigates, but 
in all of which the armour stops a long way short of the bow 
and stern, and crosses the ship, where it stops, in the form 
of transverse buikneads. As this mode of construction is 
varied in the Northumberland, Agincourt, and Minotaur, 
the armour of which passes entirely round the bow and 
stern, a modified set of phenomena will doubtless be ob- 
served when these vessels come to have their compasses 
fitted and adjusted. Another dissimilar set of phenomena 
again will also be observed hereafter when the plated 
wooden frigates which we are now launching (the Caledonia, 
Prince Consort, &e.) come to be fitted out for sea; and 
another set again when Mr. Reed’s vessels, which are 
timber-built aud have transverse armour-plated buikheads 
across the upper deck, are got afloat. At present, however, 
the four vessels first named are the only armour-cased 
ships upon which the Compass Superintendent has as yet 
experimented; in fact, the only information which we 
possess relates to but three of them, the Resistance having 
been dealt with since the results were made public. We 
may remark, however, before dismissing the Kesistance, 
that the results of experiments upon her will well deserve 
attention in one highly important respect. Although 
exactly like the Defence as regards structural arrangements 
and dimensions, we may contidently predict great differ- 
ences in their magnetic condition, inasmuch as she was 
built with her head pretty nearly due west, while the 
Defence was built with her head 8. 47 deg. W. magnetic. 
Of small importance as this may seem to those who know 
but little of the laws of magnetism, it is really a very 
momentous circumstance. It has come out, during the 
receat observations and inquiries of Mr. Evans, that a 
serious diminution of the directive power exerted upon the 
needle tak s place in certain positions of the ship’s head. In 
the Warrior, Black Prince, and Defence, all of which were 
both built and plated with their heads not far from either 
north or south, the énductive force of the ship increases the 
directive foree where it would be smallest (owing to the 
zero of the semi-circular force being near the north and 
south points). ‘The contrary would have been the case had 
the ships been built head east or west ; so that, in addition 
to the general objections to this position of construction, 
which arise from the unsymmetrical character of the 
deviations, there is this, that when the ship is on the point 
of least horizontal force, the inductive force of the ship 
diminishes stil! more the directive force of the needle. 
* Had the Defence,” says Mr. Evans, “ been built head east 
or west, the directive force of the compass on the main deck 
would, in that position, have been almost zero.” Now this 
is precisely the position in which the Defence’s sister ship, 
the Resistance, was built; and it is also the direction in which 
the Valiant is being built in the same place—the Admiralty 
Ironworks onthe Thames, at Poplar, formerly Westwood and 
Baillie’s. We shall, therefore, look anxiously for the 
results of Mr. Evans’ examination of these ships, although 
we do not doubt that he will somehow or other devise 
means of overcoming even that most serious of ali compass 
difficulties—the loss of directive force upon the needle on 
certain courses. It is worthy of remark in this connection 
that, as just occurs to us, the larger part of her Majesty's 
Dockyards—in most of which iron shipbuilding will betore 
long, we presume, be carried on to some extent—have their 
building slips and docks lying east and west. ‘This is the case 
with Sheerness, Chatham, Portsmouth, and Plymouth. At 
Deptford, Woolwich, and Pembroke Dock, they lie pretty 
nearly north and south. ‘The Achilles, therefore, which is 
now building at Chatham, will be subject to the same 
serious defect as the Resistance, while, on the other hand, 
Mr. Reed’s ships, all four of which are building at Dept- 
ford and Pembroke Dock—two in each of these establish- 
ments—will have the advantage of receiving their armour 
with their heads south, which is the best position for the 
purpose, as the armour will constitute the chief part of the 
iron employed in them. 

One of the principal facts developed by recent practical 
investigations is that in these (iron-cased) ships, the 
general law, which connects the points of no semi-circular 
deviation with the direction of the iron ship’s head while 
building, and owing to which the north point of the com- 
pass is drawn towards that part of the ship which was 
south in building, still holds ; but it is modified, of course, 
by the direction in which the ship lay while the iron plates 
were fitted and fastened upon her. In the Warrior, which 
was built head N. 3 deg. E. (magnetic) and plated head 
N. W., the neutral line (or line of no semi-circular 
deviation) was N, 15 deg. E. and 8. 15 deg. W., the 
north poiut of the compass being drawn to a point 15 deg. 
on the port quarter from a fore and uft line. In the Black 
Prince, built 8. 20 deg. E., aud plated 8., the neutral line 
was N, 24 deg. W. and 8. 24 deg. E., the north point of 
compass being drawn to a point 24 deg. on starboard bow. 
In the Defence, built 8. 47 deg. W., plated S. 19 deg. E., 
the neutral line was north and south, the north point of 
compass being drawn to ship’s head in a line with the keel. 

‘The internal arrangements of these ships left little choice 
of places for the compasses. ‘The relative positions of the 
standard and binnacie compasses in the three ships are 
nearly the same, being on the upper deck from 20 to 25 
abaft the after armoured bulkheads, ‘lhe standard com- 
pass is in each case raised from 10ft, to 12ft. above the iron 
deck, and the binnacles nearly 4ft. ‘They all have steering 
compasses fitted on the main deck within the armour 
cising, and 10ft. or 12ft. before the bulkhead. In the 
Warrior the rifle tower upon the upper deck “ so masks the 
general character of the ship with reference to the com- 
passes, necessarily placed near it, that the results of the 
voservations of the magnetic forces made in the other two 
ships are the most conclusive.” In all three ships it is 
found that the standard compass has a maximum deviation 
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in these latitudes of about 28 deg., or 24 points; the 
binnacle compass about 38 deg., or 3} points ; and the main 
deck compass also about 34 points. “The co-efficient of 
the quadrantal deviation (or the representative of the 
numerical value of the horizo ntal inductive magnetism of 
the soft iron of the ship), is large ‘» the three vessels ; and 
on the maia decks, within the armour easing, it attains the 
nearly unequalled magnitude of 112 deg. in the Warrior, 
and 14! deg. in the Defence.” These excessive quadrantal 
deviations (which far exceed those usual in ordinary iron 
ships, and which may be appreciated by the fact that “ 
solid soft iron cylinder, 12in. long and 3in. in 7 cad 
would vate to be placed within three inches of the end of 
an ordinary compass needle to produce a similar effect 
are attributed to the large amount of transverse iron con 
tinued from side to side in these ships in the decks and 
bulkheads, while the fore and aft iron is more connected in 
masses before and abaft. The effect of heeling in the 
Warrior we have already seen to be so great as to set up 
oscillations of such magnitude that the after standard com- 
pass was rendered useless during the rolling. It seems 
pretty certain that, even when lying steadily inclined 
under sail, the compasses of these ships will be liable to 
one, two, and even three degrees of deviation for every 
degree of heel, when the ship is on a north or south cour 
It only remains for us to notice some of the appliances 
which have been, or are now being, introduced into the 
ships of the Royal Navy for the purpose of correcting or 
modifying those excessive disturbances which we have be en 
conside ring.* One of these—the application of a vertical 
mavnet for the correction of the heeling error last mentioned 
—hiasalveady been described. Another consists in applying 
the method of compensation by means of permanent 
meenets on the Astronomer Royal’s plan to the correction 
of the loss of mean directive force in the needle, arising 
from the iron decks, &e.—not to that loss of directive force, 
be it observed, which arises from the ship’s head being 
on cither of those Pp ints of the compass where the magnetic 
force of the ship is in antagonism to the force of the earth, 
as previously explained, In the Dcfence—where this loss 
of mean directive foree amounts on the main deck to one- 
fourth of the force derived from the earth—Mr. Evans has 
placed a single bar magnet, under the main deck and 
binuacle compasses, in a direction opposite to that of the 
ship’s magnetic force, and exactly neutralising its effects, 
leaving the quadrantal deviation asa known error. On the 
main deck of the Warrior a different and exceedingly 
interesting method of compensation has been adopted. This 
consists in theemployment of two compasses plaeed near cach 
other in the same transverse ‘Two compasses so placed 
produce on each other a neg itive quadrantal deviation; acd 
Mr. Evans has availed 
correcting the p ssitive quadrantal deviation caused by thie 
ship! “It is a curious fact in the history of science,” 
rem arks Mr. Archibald Smith, “thot this very arrange- 
Ment was many years ago forbidden by the Asmiralty as 
srcinalies a miterial disturbance of the compass. It 
remain d for further and more extended obs«rvations to 
show that, though it did certainly produce a disturbance, 
the porate bance so produced might be used toneutralise the 
contrary disturbance always caused by the iron of the 
ship.” It may be added that the Admiralty order pro- 
hibiting the placing of two compasses as described resuited 
from an experiment which was cited by the late Cupt. 
Johnson, Mr. Evans’ predecessor in office, as a warning 
against the use of that very double binnacle arrangement 
which is now employed so benefic iully in the Wi arrior ! 
Our readers will, we are sure, share the satisfaction 
which we feel in knowing that the compasses of these costly 
war ships, upon which their safety may at any moment be 
made to depend, are in the hands of such accomplished 
magneticians as Mr. Evans and his coadjators. 
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hh is pretty generally known that systems of compensation, 
althougl common evough in merehant ves els, have as a rule been 








excluded from the ships of the Royal Navy, the intial ol auiGartaiaine 
the actual deviations on different courses by swinging the ship, and 
allowing for these deviations while on the voyage, being preierred, 
The magnitude of the errors in iron-plated ships, aws ver, have at 


Jength rendered some degree of compensation indis spensable. 
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1,008 rounds. The anmunition expended was upwards of 10,000 1b., 
and the wei hot upwards of 420001b. As the charge 
employed in is extraordinarily heavy the bursting of 
the proof w ‘ ’ ho sur to these employed in the 








de jartune nt m ) ltocrive way after a certain number 
of rounds, and au « ’ failure, as above stated, is in no wise 
looked uj on as any docriment to the evedit of the gun for the public 
sery mu tl voli ture 

Mrareic Recewrs.—The tratlic receipts of ways in the United 
Kingde uounted — for week ending the Ist of No- 
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of SIS miles, and of £17,980 in the receipts. ‘Tf Toss receipts on 
the following 14 railways amounted in the aggre yate, on 7,221 
miles, to £446,604; and for the corresponding week of L861, on 






13, show an increase of 216 miles, and of 
- The inerease on the Caledonian amounted 
Great Eastern to £611; on the Great Northern to 


7.000 miles, to £42 
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Western to £6,245; on the London, Br right mm, and South Coast 
to £1,619; on the London and South-We £2,196; on the Mid- 
land to £375; on the North British to £32 rth- Eastern to 
£245; and on the South-E ' > SLO cut 
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Southern and Western; 
£1,14L on the Manchester, Sheil 
£3,719, leaving , : ' l 
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on lines amon » £234,657, and for the 
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the past week show a decrease of £60 as compared with th sv of 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Tue general meeting of the members of this Institution was held 
on Thursday, the 6th instant, at the house of the Institution, New- 
hall-street, Birmingham. Charles F. Beyer, Esq., in the chair. 

The secretary, Mr. W. P. Marshall, having read the minutes of 
the previous meeting, a number of new members were elected; and 
the officers of the Institution were nominated for the next annual 
election. 

The first paper read was “Ona Packing for Pistons of Steam 
Engines and Pumps,” by Mr. George M. Miller, of Dublin, which 
consists of two packing rings fitted into grooves in the piston 
and pressed outwards against the cylinder by the pressure of the 
steam in steam engine pistons, without the use of any springs. 
The steam is admitted behind the packing riugs by two small 
holes opening from each face of the piston into the bottom of 
the nearest groove, whereby each ring iu turn is pressed steam-tight 
against the cylinder by the steam acting alternately on the opposite 
sides of the piston. Only one ring is thus in action'at the same time, 
and when the steam is shut off the piston is free to move without 
any friction. The packing rings are of steel or brass, put into the 
grooves in the piston without any spring, the ends of the rings 
being made generally asimple butt joiut at the division, and some- 
times with a lapped ora tongued joint. These steam-packed pistons 
have been used for several years in the locomotives of the Great 
Southern and Western Railway of Ireland, and have proved 
thoroughly satisfactory and advantageous, the engines having run 
between 39,000 and 40,000 miles on au average with the brass or steel 
packing rings, before the rings required renewal, while one set of 
steel rings ran upwards of 90,000 miles before the riugs were worn 
out; the cylinders have a highly polished surface, and their wear is 
found to be very slight. The same packing rings have been em- 
ployed for some years with equal advantage in stationary engines 
with vertical cylinders. They have also been used for some years 
for pump buckets, the rings in this case being pressed outwards 
against the cylinder by the pressure of the water admitted behind 
them in the same manner as in the steam pistons; and the same plan 
of packing has also been applied to the gland packing of a pump 
plunger, the packing rings being in that case pressed inwards upon 
the plunger by the pressure of water round the outside of the rings. 
Specimens were exhibited of the steel aud brass packivg rings taken 
from the pistons of locomotive and stationary engines ; and also of a 
pump bucket with brass pwcking ring that had been working con- 
stantly for more than two years. 

The next paper was “Ou Machinery for the Manufacture of Gun 
Stocks,” by Mr. Thomas Greenwood, of Leeds; giving a description 
of the entire series of operations tuat are performed by a set of 
machines for shaping and finishing the stocks for rifles. ‘he whole 
nninbs of successive operations is twenty-three, each advancing the 
stock astep further from the original rough bar of wood towards its 
completion in the required form, as illustrated by a complete set of 
the stocks that was exhibited from each stage of the manufacture. 




















Throughout the machinery the principle is carried out of copying | 


the required shape froma pattern, by means of cutters revolving ata 
high speed and guided by a tracer that follows the pattern. A detailed 
description was given of the lock-bedding machine, for cutting and 
shaping the recess ip the stock to contain the gun lock; and also of 
one of the cutting machines employed ata later stage for shaping a 
portion of the stock beyond the lock; and the two machines were 
exhibited to the meeting in complete working order. In the lock- 
bedding machine, five separate operations are succ sessively performed 
to cut and shape the reeess for the lock, with oue fixing of the stock 
in the machine. The five cutters or drills are carried each ona 
vertical spindle mounted ina circular cage, which turus round loo-e 
on the centre vertical driving shaft of the machine; a plain eylindri- 
cal driviug wheel on the top of the driving shaft drives each of the 
five drills by friction, by means of a small driving roller on the top 
of the drill spindle. The drill spiudle is carried in a slide capable of 
being moved by a handle both vertically and horizontally round the 
circumference of the cage, and the gun stock is fixed on a horizontal 
slide below, moved longitudinally by a second handle; and by the 
combination of these three movements the lock recess is cut out in the 
stock by the drills, a steel pattern being fixed alongside the gunstock, 
which is followed by a tracer fixed parallel to the driliin the slide 
that carries the drill spindle. The tive drills are all of different 
sizes, for cutting the different portions of the recess, aud each drill 
is accompanied with a corresponding tracer of the same size. When 
one drill has finished its own particular portion of the work, the 
circular cage is turned round to bring the next drill into operation 
upon the stock. In the second machine shown, the contour of the 
stock is obtained from a cam of the required pattern, and the 
revolving cutter shaft is mounted in a rocking lever, the extremity 
of which is the tracer that follows the cireunference of the pattern 
cam. The gun is fixed horizontally in the 
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underneath the cam shaft and parallel to it; and the stock, together | 


with the cam shaft, is turued slowly round by a hand wheel, while 
the cutters are brought up by a treadle. The cutters are set ata 
little inclination to the stock, so as so cut the wood with a paring 
action and produce a smooth surface. In both the machines the 
gun stock that is being operated upon is bedded closely upon a fixed 
ey lindrical bar that exactly corresponds with the barrel of the gun, 
and fits precisely in the groove made y it in the stock in one of 
the earlier ope rations ; and this barrel groove serves as the fixed 


accurate basis for all the subsequent ea rations, insuring absolute | 
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details of arrangement for performing the special operation intended. | 


By the employment of machinery in this manner, strict accuracy of 
work is obtained, and all the separate portions of the gua are iuter- 
changeable with any guu stock. 
The last paper was a “ Description of a rs dechaggee Shears and 
Punch,” by Mr. James Tangy, of Birmingham; consisting of a 
impl ‘rangement of hydea press ip a compact 
ed to the purposes of shearing and punching iron burs. 
ws, the upper shear blade is tixed ia the frame of the ma- 
the lower shear blade is carried on the top of the 
the press cylinder, which forms the bottom of the machine, the water 
being pumped in by asmall force pump worked by a hand lever. For 
enabling the water to escape from the press cyliuder in lowering the 
shears after shearing a piece of work, the has d lever is depressed 
beyond the ordinary working limit ction on the bottom 
of the plunger presses open the de ion ry Vv sive, ailowing the water 
to flow back from the press into the cistern. In the punch, the press 
cylinder is placed at the top and inverted, the ram carrying the 
punch, This hydraulic shears and punch afford the meaus of shear- 
ing and punching railway rails or bars of large section by the 
power of one man only at the hand lever; in shearing rails the 
shear blales are shaped to the form of the rail, so as to shear through 
the entire section at occe and make a clean cut. The same con- 
struction of foree pump and press is also applied as a portable 
hydraulic lifting jack, the ram of the press forming the foot on 
which the jack stands, while the cylinder is inverted and rises; the 
reservoir of water is contained in the head of the jack, from which 
the water is pamped by the force pump into the cylinder for raising 
the load, whereby aload of as much as sixty tons cau be lifted by 
the power of one man with a portable jick. Specimens of tbe 
hy: A, vnlic lifting jack were exhibited, and also specimens of rails and 
bars sheared and punched. 
The meeting then terminated. 




























Tus Sewace or Towxs.—The report of the Royal Commission 
on utilising the sewage of towns has been issued. They recom- 
mend the establishment of a jurisdiction with adequate powers for 
the conservancy of all the rivers in the country, from their source 
to their outfall. The discharge of solid matter, of sewage, and 
other matter into rivers would at once be arrested, and this could be 
accomplished withia reasonable limits of expenditure. ‘The sewage 
is at present utilised in thirty towns, being an increase of eighteen 
towns since 1858, The commission will report again. 
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DRAINAGE OF THE FENS. 
By Mr. Batpwin Latuam, 

Tue great level or Bedford level contains upwards of 3'0,009 
acres of valucble land, extending intv the couuties of Cim- 

ridge, Huntiagdon, Lincoln, Northampton, Norfolk, and Suifulk. 

tis probable that much of what is now Kuown as fen laud was at 
one tims good ground, but became inundated by neglecting to main- 
tain the works executed by the Romans. The few elevated spots 
that remained after the inundation, at an early period, became the 

centres of monastic institutions. Some littl was done by these 
religious houses in improving the fens in their immediate viej- 
nity. 

At the dissolution of the monasteries the works of drainage 
became invested in the hands of certain commissioners of sewers, ~ 

Several attempts were made by individuals to effect the drainaye of 
the great level, but the difficulties which beset the undertaking were 
sufficient to deter them from prosecuting their labours. 

After the failure of many adventurers the commissioners of sewers 
were naturally fearful of ever accomplishing the work of reclama- 
tion; but, in the midst of their uncertainty, Cornelius Vermuyden, 
who had been invited over into this country to stem a breach in the 
embankment of the Thames at Dagenham, which had been satisfac- 
torily completed, together with the work for reclaiming Hatfield 
Chase, made then an offer to drain the fens of the great ievel. This 
offer met with favourable consideration, but the same eppretiion that 
had been manifested in other places against the employment of a 
foreigner was greatly embittered, in this instance, by the general 
oppo-ition to drainage; so the commissioners who had made an 
agreement with Vermuyden were ousted, and other commissioners 
appointed who rejected his proposals, and became suitors to Fr cis, 
Earl of Bedford, praying him to undertake the work; which re- 
sulted ip a contract with the earl by which he was to receive 95,000 
acres to defray the cost of the works, which were to be coimpleted in 
six years, and the fens were to be made good summer lands without 
prejudice to navigation. This contract was finally ratified at Lynn 
in 1630, and is called the L syuulaw. Before commencing operations 
the earl associated with himself other adveuturers, aud by an agree- 
ment called the indenture of fourteen parts, the terms of purticipation 
were agreed upon. 43,000 acres of the 95,000 were to be appro- 
priated to the construction of the works, 40,000 acres to their 
maintenance, and 12,000 acres were given to the king to procure his 
royal assent to the undertaking. Vermuyden was retained as eugi- 
neer, aud the following wor ks. were executed :— 

1. A river, 21 miles long, 70ft. wide, extending from Earith to 
Salter’s Lode, and now called the Oid Bedford river. Lt had sluices 
at both ends, and was intended as a slacker for the Ouse. 

2. Sam’s Cut, from Feltwell to the Ouse, 6 miles long and 20ft 
wide. 

. Sindall’s Cut, 2 miles long and 40ft. wide. 

Bevill’s Leam, 10 m les long and 40ft. wide. 

Peakirk Drain, 10 miles long and 16ft. wide. 

New South fan, from Crowiand to Clows Cross. 

Hill's Cut, near Peterborough, 2 miles long and S0ft. wide. 
Shire Drain, from Clows Cross to Tydd, aud so to sea, with 
a sluice at T'ydd to hold out the tides, and a clow at Clows 
Cross. 

9. Morton’s Leam remade, and a sluice erected at the Horse-shoe 
below Wisbeach to hold out the tides. A sluice was also put down 
at the outfall of Well Creek. 

All seems to have gone on we 
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Il with the work, except the un- 
looked for expense which created some discomfiture; but, to 
encourage them in their uudertakiug, Charles L., in the third year of 
the enterprise, granted them a charter which gave them consider- 
able independence. 

In 163¢ the fens were adjudged to be draine di, and the lands were 
allotted to the adventurers; but, in the foi wrt ivg year, the dralisge 
was adjudged to be defective. he adventurers up to this period 
had basked in the sun-biue of royal yoko but now l 












a& Ccompicte 
change took place in the king’s views; Whatever his motives i ly 
have been his conduct in the matter was anything but honourable. 
When commissioners were appointed to inquire into the state of the 
fens aud their condition as effected by the works of the aiventurers, 
the king wrote to them advising them what me \ 
adopt, and offering to undertake the works himself. The re 
that these commissioners declared, according to the i 
had received, against the adventurers, and 
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the undertaker, and was to receive not only the 95,000 ares already 
allotted to the — adventurers, but also 57,000 acres in addition, 
and the fens were to be made Hou. 1 winter lands. In 1639 Charles 1. 
conunence sd operations, Vermuyden being still retained as engineer. 
The original adventurers were allowed 40,000 acres of the 05,000 
acres of which they became posse-sed by virtue of their co 
ov account of which they had incurred an expenditure of uy 
of £100,090, ‘The undertaking of the king was of a very ext 
character; but, owing to the flames of civil war having been 
kindled, which these works in the fens in no small measure coutri- 
buted to fan, it was abandoned after the fuilowing works lad been 
executed :— i 

1. A navigable sluice was put down Standground upon 
Morton's Leam, which was also embinked ou the 
the embankment was commenced ou the north side. 

2. A new river, 2} miles in length and Guft. wide, was cut from 
the Horseshoe to the sea below Wisbeach. 

3. A sluice was erected upon the ou fall of 
was afterwards swallowed up in the quicksands 

fhe works executed by the king, ta embankir 
offer the first example within the teas of larze 
enclosed within the embankments forming re 
use Vermuydeu's expression, © the floods cou! td bed.” 
of providing receptacles for the floods, which was afierw t 
out to such a great exteatin the furure works of Vermuyde t 
upou which so many controversies have ariseu, Was suggested from 
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the practice of cutting the banks in c 
allowing the floods admission, so tuat the bauks being relie 
pressure were preserved. Daring all the commotion of the 
war Vermuyden still lingered in the 
drainage cc cupied his attention, notwithstan: ling . the troubles he had 
eutailed upon himself by the losses, which he had sustained 1 other 
works of this descciption, and the viruleut opposition manifested by 
the iuhabitants of the fens to his being employed. A petition was 
presented by the original adventurers to > the Long Parliament; bet 
owing to the death of Francis, Earl of Bedford, nothing was doue 
and iu the time that had elapsed, from theabandonment of the under- 
taking by the king, the works that had been executed had talien 
into dec ay ; but, within four months from the king's death, William, 
Earlof Bedford, procured an Act of Parliament, although there were 
a great number of pe titiuns against the und rlukiug, by whie h in 
1649 he was declared to be the undertaker. He subseque utly entered 
upon the ente rprise upon the same terms as the origin il adven- 
turers. The new adventurers s vught the services of Vermuyden; 
but, before terms were agreed upon, Sir Edmund Pathericke made 
the adventurers an offer to drain the fens at a much less cost than 
Vermuyden hadesti:nated, which resulted in his being dec!ared director. 
When Vermuyden, who possessed considerable lands in the feus w hich 
he had acquired from tne former adventurers, opposed the - scheme of 
Pathericke as “ being destructive to the work of draining,” and dir 
Edmund having delayed commencing operations, Vermuydea was 
appointed director upon his own terms. ‘The plan pursued by 
Vermuyden was that laid down iu the discourse he had } vublished for 
the guidance of the king in his undertaking, by wuich the level was 
divided into three districts, viz, the north level, terminating at the 
South Bank of Morton’s Leam; the middle level, extending from 
Morton's Leam to the Old Bedford river; and the south level, 
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embracing all lands south of the Old Bedford river : and the principles 
he adopted were:— 

1. The vatural rivers should be conveyed upon the highest grounds 
upon which they were found. 

“2. The land sewers should be laid on the lowest possible posi- 
tions. 

8. Rivers subject to land floods should be provided with receptacles, 
in which the waters could bed. 

4. The high land and downfall waters should be kept separate. 

In 1650 the new works were commenced, when the adventurers 
found they had many obstacles to contest against, principally from 
the native population, who would not render the assistance they 
required, although good wages were proffered; and, to expedite the 
work, an coffer was made by the adventurers to Government, which 
resulted in the employment of 1,000 Scotch prisoners taken at 
Dunbar. This number was afterwards augmented by 500 Dutch- 
men, taken prisoners by Admiral Blake. The first care of the 
adventurers was the drainage of the north and middle levels ; but the 
principal works were executed in the middle level. Tn the north 
level the works of the original adventurers were restored, and the 
binks of Morton’s Leam, commenced by King Charles, were com- 
pleted. The new works now undertaken were :— 

1. A drain, 40ft. wide, called Vermuyden’s Eau, discharging into 
the old Bedford river at Welch's dam, and intended to relieve the 
Jands, between Huntingdon and Upwell, from the inundatious of the 
Nene. 

2. Thurlow’s drain, or the 16ft. river, a cut nearly 11 miles in 
length. renning parallel with the Old Bedford river, sta distance of 
about six miles from it, and discharging its waters into Popham’s 
Fau. 

3. Moore's drain, or the 20ft. river, intended to connect Bevill’s 
Leam with the Old Nene. 

4. Stonea drain, near March. 

5. Hainmond’s Eau, near Somersham. 

6. Conquest Lode, a drain in connection with the Nene, and dis- 
charging into Whittlesea Mere, which at that time was a pool of 
water, but has since been reclaimed. Improvements were als 
made iv the course of the old Nene, Whi'tlesea Dyke, and 
Popham’s Eau. After the completion of these works the adventurers 
sought, and, after some little difficulty, sbtained an adjadication. by 
which they were awarded 58,00 acres. At the time of this adjudi- 
cation the principal work intended by the adventurers for effecting 
the drainage of the south level, viz., the New Bedford, or L00ft. river 
twenty-one wiles in length, and running parallel with the old! 
at adistance of about half a mile, was in progress. The object of 
this river, commencing at Earith and discharzing into the Ouse at 
Denver, was to shorten the channel for the passage of the high-land 
waters conveyed by the Ouse, but the old channel had still to be 
preserved by virtue of the saving clause whereby navigation was 
not to be prejudiced ; therefore a navigable sluice was erected upon 
it at the head of the new river, by which the waters were diverted 
into the new channel. It has been a matter of surprise that so 
great a work should have been undertakev on account of the south 
level, especially as at the commencement of the undertaking by the 
adventurers this level was iu very much better condition than the 
other levels. In this work Vermuyden introduced his favourite 
principle of receptacles. ‘The banks were set back at a considerable 
distance from the cut, whereby upwards of 4,000 acres were enclosed, 
which are called the washes, inasmuch as they were washed by 
every tide, and formed the receptacle in which the tloods of winter 
were received. It is possible that Vermuyden introduced this 
system to palliate the evils arising from neglecting to improve the 
outfalls, the means at his command being insufficient for that pur- 
pose; or, aware of the weakness of the material of which his 
banks were composed, he adopted this system to relieve them from 
hydrostatic pressure, inasmuch as the waters, spreading over a lay 
area, would not rise so high as retained within a contract: 
channel. Whatever the reason of Vermuyden may have been it is 
certain that the effects had never been clearly calculate 
washes, at first capacious, in course of time warped 1 
the present time they have a mean elevation of dit. above the 
of the fens. Owing to this elevation their capicity greatly 
diminished, and they became incapable of retaining the floods, 
which consequently overtopped the banks, and which ultimately 
accelerated the artificial system of drainage by mills, now so ex- 
tensively employed in the drainage of the fens. Another 
and more serious evil was the floods, brought down by the new 
river, descended very much quicker than by the old and circuitous 
passage of the Ouse, and, unable to pass so quickly to the outfall at 
Lynu, they returned up the old channel and inundated the very 
lauds the new river was intended to relieve. The adventurers, to 









































get rid of this annoyance, erected a sluice upoa the oll channel of | 


the Ouse at Denver, just above the confluence of its waters with 
those of the new river. This sluice had three openings of + aft. 
each; its cill was set 8ft. above the bed of the river; but after 





its erection no great improvement was manifested, as the 
waters desvending by the new Bedford river overrode the 
waters descendinxy by the Ouse, the consequence being the 
doors of the sluice were closed until the waters had risen 


sufficiently high to force their passage; and, in the meantime, the 
south level suffered nearly as much as before. The same state of 
things exi-ted with the waters of the middle level, descending by 
Well Creek at Salter’s Lode, which were dammed back by the 
waters of the Ouse below Denver. in order to get relief under the 
circumstances, the adventurers made a drain, called Downham Exu 
or St. John’s Eau, 120ft. wide and 10ft. deep, with sluices at both 
ends from above Denver Sluice, and enterivg the river again a’ Stow, 
a point four miles nearer the outfall at Lynn. This drain only 
temporarily answered the purpose; for, within three years, its 
outfall silted up, and it was of no further use until Lé when a 
small drain was turned inte it. ‘To get relief for the water of the 
middle level, a similar plan was adopted, and a drain was mad», 
called the Marshland Cut or Tongs Drain, extending from Nordelph 
to a point above Stow, by which a lower outfall was procured. 
‘oth the Tongs Drain and Downham Eau were constructed without 








the great level, and at theirc mpletion the fens were declared to be | 


drained. Itsoon became apparent that the latter works executed by 
the adventurers were prejudicial both to drainage and navigation. 
The chanuel of the Ouse rapidly decayed, especially between Denver 
and Stow, where it silted up level with the bed of the New Bedford 





river, which was originally 9ft. above the level of the bed of the | 


Ouse. The navigators became alarmed, and petitions were 
presented io Parliament, praying to have Denver Sluice pulled up, 
as to it was ascribed the state of the river. The argument advanced 
by the petitioners against this sluice was that the tides were 
prevented entering the large receptacles of the Ouse, Grant, Stoke, 
Mildenhall, and Brandon rivers, and compelled to traverse the 
shallow river of Bedford, whereby a sufficient ingress of tidal waters 
Was notadmitted to keep the channel clear; and the evidence they 
produced in support of their views was that, in 1645, the tides set 
into the river five and a half hours; but, in 1660, after the siuice 
had bee in operation nine years, the river silted up, and the tides 
Set in but three and a half hours. ‘The decay of the river between 
Denver and Stow had been accelerated by the construction of 
Downlam Eau and the Tongs Drain; for by them the fresh waters 
ad been abstracted from the channel of the Ouse; but as the 
yutfall of Downham Eau soon decayed and was lost, the Tongs 
Irain became the subject of much dispute, the navigatorsfearing 
fiat the waters in Well Creek would run so low that all traffic would 
bs Stonped ; while the drainers saw that, by the continued use of this 
dain, that portion of Well Creek between Nordelph and Salter’s 
de would silt up, and the Ouse would lose the benefit of the 
sceur derived from the fresh waters descending this way. ‘lo 
Trewucile the conflicting interest, a clause was inserted in the River 
Nae Act, by which “that drain, called Marshlaud Cut or Tougs 
Dnit, shall not at any time be run, unless upon a breach of bank, or 
mcae of imminent danger thereof, or unless the waters of the 
sail rve'rs be raised more than Ift. above the level of the soil of 
es lands of the fens; nor, in any of the said cases without 
*r In writing, signed by ten of the River Nene Commissioners, 
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| an angle of 60 deg., and the wheels are driven at a speed of about 


whereof five to be commissioners of the said corporation of the great 
level of the fens.” It was finally agreed that, when the waters 
should stand 9ft. upon the cill of Salter’s Lode Sluice, the upper 
doors of the Tongs Drain should be opened. This drain, which 
was the lowest outfall for the waters of the middle level, has been 
entirely superseded by the nev Marshland Cut or Middle Level 
River, made at the expense of the Middle Level Commissioners, 
who received from the Bedford Level Corporation £30 per annum, 
and relieved them from the expense of muintaining the Tongs. 

At the accession of Charles II. the adventurers, who had com- 
pleted their undertaking under the powers granted by the “ pre- 
tended Act,” were obliged to again appear before Parliament. <A 
temporary measure was passed, and the king issued a proclamation 
against the destruction of any works within the greatlevel; but so 
grea’ was the dislike to the undertakers and the works of reclama- 
tion that the adventurers hid diligently to watch and guard their 
works for fear the tamultuous rabble, who often congregated, 
should destroy them as they had before done similar works in other 
pirts of the fens. At length an Act was procured in 1663, by which 
the alventurers retained their powers as before. After things were 
thus settled the corporation commenced to improve the works they 
had already executed; two additional eyes were now added to 
Denver Sluice, by wh'ch the waters of the south level could be dis- 
charged more speedily. Tie navigators and the towns of Cambridge 
and Lynn, which were more particularly interested in the naviga- 
tion of the Ouse, still sought the demolition of this structure. At 
length the tides accomp ished their object as Deuver Sluice was 
blown np in 1713. Unlike the recent catestrophe in the fens arisi 
from the total destruction of the middle level sluice, the fonndations 
of this sluice remrined entire, only the piers between the three ori- 
ginal openings being swept away, and the tides and land floods 
again flowed up the old channel of the Ouse. To counteract the 
baneful effects many propositions were made, that by Colonel Arm- 
strong being the most popular, viz.. to restore the channel; but it 
could not be expected thatthe Bedford Level Corporation, wi 
incurred great expenses in cutting a new river, would very willi: 
adopt the scheme which would have completely revolutionarised | 
former undertakinzs Ihe tides and land floods carried so much silt | 
into the river above the sluice, thatat low water thechannel wasnearly | 
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dry. In vonsidering the facts of this case it must be borae in mind 
that the river at Denver, before the erection of the » Was 120f, 
in width; but the breach in the sluice did not exce ft. in wid 
This, together with the obstructed state of the channel below the 
sluice, would be sufficient to cause the decay in the upper part of 
the river. Asa last extremity the proprietors of lands within the 
south level, together with the navigators, petitioned the Bedford 
Level Corporation to re-erect the sluice; whea the very persons 
who, before, had been so eager to have it pulled up, we 
now to have it rebuilt; bat the corporation did not inter 
matters were a ning a very serious evisis, when they commis- 
sioned Labelye, who in 1750 erected a new sluice upoa the old foun- 
dations. 

The obstructed state of the outfalls now received the attention of 
the corporation, who were fast advancing towards the true and 
proper course to b> pursued in getting rid of their waters, The first 
work of this nature was Kindersley’s Cat, below Wisbeach, a river 
two miles in length, and intended to shorten aud contine the 
channel of the Nene. It was nearly completed in 1721, the dams } 
for diverting the river from its original channel having been com- 
menced, when the authorities of Wisbeach, who had before given 
their consent to the undertaking, fearing the result, procured 
injunction by which the work was stopoed at the moment of its 
The chanuvel still contianed to decry, until vesse 
ible to sail into the towa of Wisbeach, w 
up the river, and therefore compelled, at 
an alditional cost, to discharze their freight into lighters, by which | 
it was conveyel into the town. This work was eventuily done 

ich period the trade of Wis- | 
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after the lapse of fifty years, during wi 

beach had gradually declined, and at length when th 
came desperate they uo longer opposed the undertakin¢ 
execuied by the corporation it was often found necessary to empty 
a river or dr, aad to facilitate these operations the corporation, in 
1687, ordered each of the superintendents of the differeat | 
purchase mills, by which the work could be more easily performed, 
which before had to be effected by scoops so fitted as to be worked 
by a number of men. The mills orderel by the corporation con- 
sisted of a wheel with floats, very similur to the old breast wheel, 
and to which motion wis given by horses; and so the waters were 
raised upon that principle, that any mechine impelled by water and 
from which power may be derived, will, if reversed, raise a columa 
of water. 

The great improvements tiat had been made in the condition of 
the fens by the works of the adventurers, by which they had beet 
made good summer lands, had generated the idea of further im- 
provements; and the introduction of mills into the works of the 
corporation gave rise to their application to effect this improvement. 
In the records of the Bedford Level it is found that in 1699 a person, 
of the name of Green, erected a mill at Slade, and in 1703, another 
mill was erected at Ramsey by Sylas I'ytus, E-q.; both these mills 
were declared to be nuisances and ordered to be pulled down. The 
great complaint against them was, that with the waters they raisel 
silt aud ocher matter, which choked the drains, whereby the adjoin- 
ing lauds were inundited and draining prejudiced. Although the 
first mills were opposed, popular opinion had made such advances 
in their favour that they soon took their place as absolute nevessa- 
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ries in the economy of drainage. The causes that had accelerated 
their introduction were—the porosity of the river banks, which | 
being constructed principally of moor, in a few years decayed and 

became p-rvious. Another cause is set forth in a petition, dated 9th | 
April, 1726, from the inhabitants of Haddenham to the Bedford | 
Level Corporation, in which the state of the L00ft river and washes | 
is mentioued as being unable to retain the floods, which had over- | 
flowed the banks twice within the last year; and in which they 
prayed to be allowed to introduce machines to relieve them of their 
waters. After this petition, the Corporation found it vain any 
longer to resist the demands for internal drainage, aud in the follow- 
ing year an Act of Parliament ws procured for the effectual drain- 
ave of Haddenham fens by the use of mills. Their introduction 











into other districts followed in a train of quick succes- 
sion, until at length their use became geueral The 
wind was the propelling power of these machines; bu 
it often happened that a heavy rain was followed by 
adead calm, aud by reason of the accumulation of waters 


the works of the agriculturist were either destroyed or his | 
operations delayed, so that a great boon was conferred when Rennie 
introduced the steam engine as the motive power of ihe scoop 
wheels. In modern wheels of this description the floats are set at 
6ft. per second; but there is, at the present time, a disposition —far 
from economical—on the part of some of the district commissioners 
to increase the speed of their wheels, Siuce the introduction of 
mills and more perfect drainage, the surface of the fens has sub.ided 
some feet, insomuch that an increased power has become necessary 
on account of the greater elevation to which the waters bave to be | 
raised; but, where no extra power may be required, the wheels have 
to be lowered. } 
The subsidence of the peat, which composes the soil of the fens, | 
has brought within reach the gault, or Kimmeridge clay, a material 
used by the farmers as a fertiliser, which gives consistence to the | 
light lands of the fens, and valuable to the drainer as a material for | 
he construction of banks or the manufacture of puddle. | 
The division of the fensiuto three levels by Vermuyden engendered | 
the idea of separate interests, which, after the completion of the | 
drainage, was vot long in ripening iuto a reality; the great expense | 
of the north level works and the trequeut disasters, often occurring 
in this district, had saddled considerable liabilities upon the corpora- 
tion; when its separation was concluded, first by agreement, but 
afterwards by an Act of Parliament, in 1753, by which the Commis- 
sioners of the North Level retained in general the same right at the 
meetings of the corporation, except that in all matters of a financial 

















character their powers were exclusively confined to their own level. 
Within the last few years the separation has been entire, and the 
jurisdiction of the Bedford Level Corporation is confined to the 
middle and south levels; but, from and after April, 1863, the power 
of the corporation will cease in the middle level, by virtue of au Act 
procured during the last session of Parliament. 


The great success that had attended the opening of Kindersley’s 
Cut, below Wisbeach, was the means of agitating the suoject of 











executing another cut proposed by Kindersley near the outfall of the 
Ouse, by which it was to be diverted from its winding course into a 
straight cut from St. German's to Lynn. it was contended by 
Kindersley, the projector of this cut, that the bad state of the river 
Ouse was not so much owing to the erection of Denver Sluice as to 
its shallow channel so near its outfall; yet the inhabitants of Lynn, 
who had been so vehement in their complaints against the sluice, 
would not listen to the making of this cut, called the “ Eau Brink 
Cut,” fearing, as the authorities of Wisbech had done before, that 
the confinement of a channel would be attended with the ruin of the 
harbour. The good opinion entertained by engineers of the benefit 
that would acc 








ie, both to navigation and drainage, at length pre- 
vailed, and an Act of Parliament was procured, in 1795, for its con- 
struction; but so great had been the opposition manifested avainst 
the bill, that the Jegal expenses swallowed up nearly all the funds 
that were available for the execution of the work. This cut was 
eventuuly made iv 182L by the Eau Brink Commissioners, in whom 
the channel of the Ouse from Denver to Lynn wasalso invested. The 
new cut commences about ten miles below Denver, and was excavated 
to a depth of &ft. below the cill of Old Denver Sluice. Soon after its 
opening it was found that its capacity was not sufficient, aud in 
1826 its area was increased at a cost of £33,000. A new sluice was 
erected at Denver by the same commissioners, the cills of which 
were set 6ft. Sin. lower than those of the old sluice. The cost of 
executing these works was borne by the middle and south levels 
and Marshland. But by an Act of Parliament, procured in 1840, 
called the “ Ouse Outfall Act,” the Eau Brink Commission was di 
solved and their powers invested in two bodies, viz., » Once Out- 
fall and the Denver Sluice Commissioners. The juri tiv 

latter body extended from Denver to the Eau Brink Cut; that of 
the Ouse Outfall Commissioners from that point to sea. Each of 
these commissioners had power of taxation over all lands draining 
through their channels. The object of this bill was evidently to ro- 
lieve the m ‘dle level from contributing to the maintenance of 
channel of he Ouse from Denver to the Eau Brink Cut; for, by the 
constructio : of a new river by the Middle Level Commissioners, 
they had e*-:sed to use the outfalls of the Tongs and Well Creek, but 
owing to the recent destruction of their outfall sluice upor i 
river, they have been obliged to revert to their old outfall at W 







































the authority of the Ex Brink Commissioners Act the 
Belford Level © wp wation were obligel to effect considerable 
improvements in the Lovft. river. A cradze bank was erected on 
the north-west side thereof, by which ordinary floods were retained 
within the channel. In winter this bank was cut, and the water 
allowed to enter the washes; but this barbarous practice has since 
been superseded by the erection of sluices, by which the waters , 
admiited iuto the washes when required. ‘Tho effect of these im- 
provements have been that the channel of the Kau Brink Cut 
been deepened 6ft. by the improved scour, and low water n 
been lowered 7ft. A more marked improvement has been manifested 
in the Wisbeach Outfall by the prolonging of Kindersley’s Cur, 





in | under the authority ‘of the Nene Outfall Acts, by which low water 


mark has been lowered nearly I1ft., so that lands, which before 


were unable to drain except by artificial means, can now proce 
g vod outfall for their waters. 

After the great improvements in the outfalls, the Middle I 
Commissioners determined to make some improvements in tl 
internal drainage. Rival plans of adopting the outfall by Wisbeach 
or by Lynn were discussed, and eventually the outfhiul by the Ouse 
det A cut joining the Lit, river, and called the 





was determined upon. 


rm" 
r. In the works Middle Level river or Marshland New Cut, was made uoder the d 


rection of Walker, in a direct line to the Kau Brink Cut, and a sluice 
was erected at its outfall. This river was opened in 1847, and con- 
tinued to give satisfaction until the present year, when ils sluice 
became undermined by the tides and fell; and as its embankments 
were only calculated for the conveyance of waters a a low level, they 
were unable to bear the pressure brought to bear upon them by 
» reverting up the river; the consequence was, the west 
bank failed and inundated upwards of seven thousand acres of land, 
lying within the territory of Marshland. 
” The comprrative result of artifici] and natural drainage may bo 
arrived at from the amount of taxation; which, in the middle level 
with a natural system of drainage, amounts to ds. Gd. per acre, bat 
in the! districts of Sutton and Mepal, which stood aloof from the 
middle level in their undertakings, the tax is but is. 6d. an acre, 
and they are at all times masters of their waters. 

The labours that are now being prosecuted for improving the 
channel below Lynn will, when completed, have a good effect upon 
the works of drainage; but much remains to be done in the channel 
of the Ouse between Denver and Eau Brink, the obstructed state 
of which may be arrived at from the fact that, while ths inclination 
through the Eiu Brink Cut is only 4in. per mile, the inclination 
above this point is L4in. per mile. 

The author will continue this subject at the next meeting of the 
society, ina paper “ On the Inundations of Marshland.” 

















Maprin, Saragossa, AND Anuicanre Rathway. —(From our Corre- 
spondent.)—The approaching dividend to be declared on the share 
expital of this important undertaking is expected to be at the rate of 
9 per cent. per annum. Most of the capital was derived from French 
investors, the enterprise having been organised by Messrs. Roths- 
child Brothers, of Paris. 

Foreign axnp Couontau Jorrixas. — There is every appearance 
that the French intend occupying Mexico for some time to come, 
Locomotives, carriages, and tracks have been ordered for a railroad 
between Vera Cruz and Orizaba, and it is said these carriages will 
be ready for delivery in the course of January next. lenders for 
the rails required are also to be sent in next week. —We read in the 
Nouvelliste of Rouen :—* A strange communication concerning one 
of the principal elements of manufactures has been recently made to 
some of the most important commercial houses here, and which, if 
realised, would produce a considerable revolution in the price of 
English coal. Some days back a proposition was received at Rouen 
from Mr. Thompson, Russian consul at North Shields, announcing 
the intention to establish a large company of steam navigation, 
founded upon a particular system of the construction of vessels 
which will permit Newcastle coals to be delivered at Paris, first 
quality, at 20f. per ton, and at Rouen at 15f.; and the second 
quality at 10f. The company in question would have at its service 
screw vessels of a new combination, drawing only 14ft. of water, 
which would allow them to come as far as Rouen. The 
company also offers to carry back goods from Rouen to England 
f Vessels, the statement declared, were already con- 
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for 5s. a ton. 
structed, and ready to commence the service as soon as the com- 
pany should have been definitively constituted. It is calculated 
that the quantity forwarded from Newcastle to Rouen and 
Paris would amount annually to 2,000,0.0 tons. The import- 
ance to trade aud manufactures of such a reduction in the price 
of so essential an article may be easily imagined. Coal at 
Rouen would cost only one half of its present price. Let it 
be remembered that our department, which in 1857 \ ‘ 
seventh ou the list according to consumption of gor 

coal to the value of 10,000,000f., and that the consumption } 
naturally increased within the last five years.” ~The Minister o 
the Interior has decided on establishing electric telegraph otlices 
the principal town of each commune throughout the French em 
Complaints are being continually made of the inadequacy 
telegraphic communication ip I'rance, while there is not a hamlet 
in the mountains of Switzerland which is not supplied with 
telegraphic wire, 
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BLACKBURN’S APPARATUS FOR LUBRICATING 
LOCOMOTIVE AXLES. 


Txsass improvements, by B. Blackburn, of York-buildings, 
Adelphi, have reference to a previous patent granted to him, and 
dated 13th June, 1861 (No. 1,524), and are as follows :— 

Instead of placing the packing or stuffing used for spreading the 
oil on the journal below the journal it is fixed above the centre of 
the journal and in contact with it, and in such a position that the 
packing and the brass bearing shall wear away simultaneously 
together, and thus the packing remains always in contact with the 
upper part of the journal as long as the bearing lasts. 
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Fig. 1 is a longitudinal section; and Fig. 2 a transverse section of 
apparatus applied to an axle according to the invention. 

Instead of placing the packing or stuffing used for the purpose of 
spreading the oil in a position below the centre of the journal, 
woollen or other capillary fillets W, W, Fig. 2, are fixed to the brass 
bearing B by the hooks K, K, or by other ordinary means in a posi- 
tion above the centre of the journal J and in contact with it. ‘Thus 
they are in such a position that they can only wear away as the 
brass itself wears away, and they therefore remain in contact with 
the journal, and do not require renewing as Jong as the brass bearing 
lasts. 





PLATT AND RICHARDSON’S CARDING ENGINES, 

Fic. 1 represents in front view a portion of a carding engine, 
constructed according to the invention of John Platt and William 
Richardson, of Oldham ; Fig. 2 is an end view thereof. 

Part of the framework is at u, and the doffer at b; atc is the 
crank shaft driven by a pulley d, upon which shaft are two cranks e 
for actuating the comb 7. The connecting rods for the comb are 
at g, jointed at their upper ends to studs 4, which move in parallel 
guides ¢@. These rods differ somewhat from those in common use ; at 
k ave tapered strips of wood connected to the cranks e by metal straps /. 
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These strips are embraced by forked bars of metal m, which then 
extend upward at g to the above-mentioned studs /. Upon the 
shaft ¢ is a second pair of cranks n, to which are adapted rods 
g*, &*, U*, m*, constructed as above described. ‘These rods carry 
weights o at their upper ends connected to studs p, which move in 
the parallel guides 7. ‘The cranks mare so formed upon the shaft ¢, as 
to be ascending when the other cranks e are descending, and the 
rods g* therefore act as a counterbalance to the doffer comb and its 
connecting rods, and are not concerned in actuating the said comb. 


Brett and Co, observe in their circular : 
— lew steamers have positively changed owners in the past month, 
though inquiry has been active. Among the sales effected have 
been a few paddle-wheel steamers of good speed, reported to have 
been purchased for the Southern States of America, and to be 
destined to run the blockade; which speculation is aow much restricted 
by the increased vigilance of the Federal States’ cruisers. British 
steamship builders are pretty well employed upon home and foreign 
contracts for the winter months, and are looking forward to in- 
ereased activity in the spring. Several time charters have been 
effected. Eficient and otherwise suitable steamers commanding 
fair rates, and some of medium tonnage, are still in request. As 
anticipated, freights to the Baltie have continued to improve, but 
return cargoes from the Baltic and the lower grain ports have not 
been so well supported, for which the depressed condition of the 
corn market will partly account. We are unable to report any 
improvement in the steamship employment of the Meciterranean. 
The Suez Canan Quvestiox.—" It is no longer possible,” says 
the IJoniteur of Thursday, “to dispute the practice bility of this 
canal now that the part between Port Said and Timseh has been 
executed. That part is the only one that has never before been 
constructed; it is the only one, therefore, about which there could 
have been a doubt, and regarding which difficulties and unfavour- 
able anticipations might have been suggested. As we have often 
emarked before, the canal from ‘Timseh to Suez has been digged, 
tnd in dctual use in former times, at four different periods. We 
may, therefore, without any hesitation, assert that the problem has 
heen substantially and satisfactorily solved, as maritime com- 
munication is now open as far as Timseh. Beyond that point there 
is nothing to be done which the ancients have not already achieved, 
with resouces greatly inferior to those of modern science.” And 
our contemporary proceeds to say, * Thus the operations of 1861-62 
will end with the important fact of a commencement being made at 
®1-Guisr; and those of 1862-63, which, as we hope, will unite the 
iwo seas, have begun even before the Ist of November, the period 
marked out for them. Our letters inform us that in the latter part 
of October 12,009 workmen were to be engaged on different parts of 
the canal in the direction of Suez, from where it branches off at 
Nefeche to the Serapeum. We trust that with so large a number of 
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workmen we shall soon be in a position to inform our readers of the 
completion of what—simultaneously with the maritime portion— 
will be carried on as far as the quarries of Gebel-Geneffe, which are 








so necessary for the construction of Port Said, and afterwards to 
Suez.” 
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Tuts invention, by R. C. Ransome, of Ipswich, has for its object 
improvements in thrashing and other machinery where corn or 
grain is required to be raised from one level to another. For these 
purposes a revolving wheel or surface is employed on the periphery 
or at a distauce from the central axis of which are applied propel- 
lers, buckets, or paddle boards which work within a chamber which 
it is preferred should be of a cylindrical form and of an internal 


diameter and dimensions somewhat larger than the diameter | 





NSOME’S THRASHING AND RAISING CORN. 


Fic. 9. 











pipe, passage, or chamber is to be applied so as to keep up a constant 
supply of grain thereto. g is an outlet passage, to which a suitable 
pipe or passage is to be applied as before expiained. The object of 
this part of the invention is to construct and apply apparatus acting 
on the corn or grain by centrifugal action, and at the same time to 
avoid creating a blast of air by the apparatus. Apparatus such as 


| is herein described is to be applied to threshing machines in place of 
| the apparatus heretofore used, or like apparatus may be applied in 


of the wheel or revolving surface with the propellers, paddle | 


boards, or buckets thereou, so that such propellers, paddle boards, or 
buckets may work freely within such case without, however, allow- 
ing the grains to get away between the propellers and the 
case till the grains come to the proper ontlet in the case. It is 
preferred that the revolving wheel or surface should be on a hori- 
zontal axis, but this is not essential. ‘he wheel or rotating surface 
is caused to revolve at a high velocity, by which the corn or grain 
is carried round within the case, so that the grains attain a high 
velocity by the time they arrive opposite the outlet from which they 
ass Out of the case. At the outlet there is an inclined pipe or 
passage which rises to the position up to which it is desired that the 
corn or grain should be raised in thrashing or other machinery. 





When the corn or grain is to be riddled or dressed then it is preferred | 


that the inclined pipe or passage through which the grains pass 
should terminate with an incline in order to deflect off the grains 
to the sieves or riddles of the machinery. 

In some machines in place of the corn or grain being fed in, at, 
or near the lower part of the case, it is fed in, at, or near the central 
axis and passes in to radial or by preference curved channels leading 
from the centre to the outer circumference or periphery, so that the 
grains as they move from the centre outward will obtain a higher 
and a higher velocity till they arrive at the outlet where the in- 
clined pipe or passage is situated, and through which the grains 
will pass up to the position where they are to be delivered. In 
these machines provision may, when desired, be made for causing 
them to act as horners or rubbers by applying to them rough, 
undulating, or irregular surfaces. 

Fig. 1 shows an external view; Fig. 2a horizontal section; and 
Fig. 3 a vertical section of apparatus constructed and com- 
bined according to the invention. a, a, is a wheel on the periphery 
of which are fixed propellers or paddles 4. Four such propellers or 
paddles 6 are shown, but the number of propellers or paddles 6 may 
be varied. The wheel @ is mounted on the axle ¢ which turns in 
suitable bearings. To the axle ¢ a quick rotatory motion is to be 
communicated. The sides of the periphery of the wheel a are enclosed 
in a case d,d,in such manner that the periphery of the wheel closes the 
ease in that direction, hence the outer air is excluded from entering 
thecase,and consequently the apparatus is prevented creating a blast 
of air. e¢ is an opening into aud near the bottom of the case d by 
which the corn or grain is allowed to enter the case and to flow 
against the periphery of the wheel a, a. When at work the lower 
part of the case d near the opening e, as well as the pipe or passage 
leading thereto, will be tilled with grain; hence as the paddles or 


7 





propellers & pass the opening e in succession they will put the grains | 


in motion, and by the time a paddle or propeller 6 comes to the 
outlet g at the upper part of the case the grains of corn so put in 
motion will lave attained the speed of the propeller or paddle, and by 
reason of the grains so put into rotating motion when they come to 
the outlet g, beiug no longer prevented by the case from flying off, 
such grains will by the centrifugal force imparted to them fly through 
the outlet g and up the inclined shoot or passage connected therewith. 
The inlet passage e¢ is to have a suitable pipe or chamber applied 
thereto into which a constant supply of wheat or other grain is to 
bo kept up. The outlet g is to have an inclined pipe or passage 
applied thereto to direct the grains to the position where the same 
are to be delivered whether on toa riddle or otherwise The paddles 
or propellers 6 applied at the periphery of the wheel, a, a, may be 
enclosed at the sides so as to form rectangular buckets or chambers 
all round the periphery of the wheel, such chambers or buckets 
being each closed at the bottom and at the four sides, but u out- 
wards or at the top ‘This arrangement is shown at Pigs. 4, 0, and 6, 
in which the same letters of reference are used to ip e the same 
parts as those in the previous figures. The only difference in the 
construction of the two apparatus is that the sides of the periphery 
of the wheel in Figs. 4, 5, and 6, are closed, and there are more 
propellers or paddles used than in Figs. 1,2, and 3. Fig. 7 shows 
a side elevation, Fig. 8 a transverse section, and Fig. 9 a vertical 
section of an apparatus differing from the preceding ones, inasmuch 
as the wheel A is formed with radial propellers or paddles é, 7, pro- 
jecting from the side of a conical surface, and such wheel is caused 
to revolve in a case J which is a hollow cone, by which means a num- 
ber of radial channels 4, &, are formed between the curved propeller or 
paddles i which channels & expand as they proceed from the centre 
outwards. It is not essential that the paddles or propellers i, i, should 
be curved, as they may be straight and radiate direct from the centre 
outwards. Neither is it essential that the surface of the wheel 
where the propellers or paddles i, i, are applied should be conical, as 
the same may be flat, the side of the case being made to correspond. 
isan inlet passage at the centre of the case to which a proper supply 



















other places where corn or grain is desired to be raised. 





HUNTER’S ANCHORS. 

Tic. 1 shows a side view of an anchor consisting of parts con- 
structed and combined according to the invention of Samuel 
Hunter, of Newcastle-on-T'yne; Fig. 2 shows a plan of the two 
palms and arms, and the part or bar by which they are com- 
bined together, and by which they are connected to the shank; 
Fig. 3 shows the shank and stock, and Fig. 4 shows the form of 
stock preferred to be used, but which forms no part of the invention. 
The cross sections of some of the parts which are shown in the 
drawings are those which are preferred, but they may be varied. 





A is the shank or stem, which is formed with an oblong opening 
near the crown end of the stem, within which opening the part 
which connects the two arms works; B, B, are the bent arms with 
palms C,C. ‘he oblong opening through the crown end of the 
shank or stem is formed with stops a, a, on either side, against 
which the part Bs which intervenes between or connects the two 
arms B come when the anchor is holding in the ground. The 
middle of the part B* which connects the arms B is notched out at 
b, b, as is shown in the drawing, so as to pass on either side of the 
shank or stem, and it is the inver or under of such nowhed-out 
parts 6 which come against the stops a, a, formed on either side of 
the oblong opening in the shank or stem, ‘The arms and part con- 
necting them are attached to the crown end of the shank or stem by 
a pin D, which is secured by a collar and key, or cottar, as shown. 
By this construction and combination of parts it will be- seen that 
both palms take the ground at the same time, which, however, Is 
not new in anchors, but when the palms have taken the ground, the 
strain on the arms will be received on the part Bx, which moves 
within the oblong opening at the crown of the stem or shask, and 
such part B* will be supported by the stops a, a, formed on either 
side of the spread-out end of the shank or stem where the oblong 
opening is formed. 





——=3 





New Novre rrom Hotypeap to DunpaLtk.—On Wednesday wees 
a conference took place at the Corn Exchange, Dundalk, of sever 
gentlemen interested in the proposed new route to Holyhead. Thee 
were present Lord Erne, Lord Clermont, Mr. Blyth, Goverameat 
engineer from the Admiralty; Captain Risk, marine superinteadat 
of the London and North-Western Railway Company; Mr. Macroy, 
solicitor to the Irish North-Western; Mr. Barton, engineer-in-chit, 
and some of the directors. After the conference, which was pnvae, 
was over the entire party proceeded, accompanied by several eng- 
neers, to visit Greenore, on the Carliugford coast, to see whetler 
that place may not be a desirable terminus 











Nov. 14, 1862. 


THE ENGINEER. 


289 








POOLEY’S WEIGHING MACHINES. 





Tus invention, by Henry Pooley, jun., of Liverpool, relates to 
improvements upon that part of weighing machines and weigh- 
bridges termed the steelyard or weigh beam. In the improved 
machines, by means of a compound poise or travelling weight, the 
patentee dispenses altogether with the loose weights representing 
tons or hundredweights, as the case may be, and which in many of 
the ordinary weighing machines are placed on a coanterpoise scale 
depending from a knife edge, which knife edge is immovably fixed | 
into the extremity of the long arm of the steelvard; and, secondly, 
by a peculiar arrangement he virtually elongates or contracts the 
long arm of the steelyard, by which he secures a command over the 
balance never before attained either in range or permanency. 

Fig. 1 is a side elevation of the improved steelyard, and Fig, 2 
represents the same in plan view. <A, A, is the poise, which is | 
freely movable to and fro along the steelyard, and is capable of 
being locked at any required position. The poise consists of 
three principal parts, namely, first the weight itself, a graduated 
bar B, B, secured by studs and bolts b, 4, to the side of the 
weight, and a revolving cylindrical weight C, C; D, D, isa 
handle for moving the poise and its appendages back and 
forth on the steelyard; E, E, is a catch jointed to the com- 
pound poise A, and intended to drop into any of the notched 
graduations cut in the upper edge of the steelyard, and representing 
tons or portions of tons, for the purpose of retaining the poise in 
position. The cylindrical weight C, C, is free to turn on its spindle 
or axis, which spindle is carried by brackets F, I’, projecting from | 
the sliding weight G, G, which is itself carried by the graduated | 
bar B, as shown in end view in the cross section of the steelyard, | 
Fig. 3; this sliding weight G, G, is made hollow, for convenience 
of primary adjustment. The weight G is capable of sliding on the 
graduated bar B. Fitted to or cut on the cylindrical weight C is 
a V-shaped worm or screw thread, which takes into the diagonal 
notched graduations cut on the upper edge of the graduated bar. 
These diagonal notches are cut so as to form divisions or gradua- 
tions represeuting hundredweights or the large fractional parts of 
th. tons or other large divisions cut on the steelvard. Between the 
brackets F, and attached to the sliding weight G, stands a pointer d, 
for indicating ou the graduated bar B the larger fractionat parts of | 
the load being weighed. To expedite the movement of the weight 
a portion of the worm or screw thread of the cylinder is notched or 
planed out, as shown atc, Fig. 3; this notch must be of a width at 


least equal to the thickness of the bar B, in order to disengage the | 


PT MM TT Li 


= 


thread of the cylinder from the notched graduation, and allow of the 
weight G being moved freely over the graduated bar. 

To one of the brackets F is attached a pointer e, which lies 
paralle) with the axis of the cylindrical weight C, and points to a 
graduated ring or belt on the periphery of that cylinder, the 
divisions in which ring or belt represent the lowest fractional parts 
of the load to be weighed. 

The following is the mode of using the steelyard:—When 
a load is to be weighed the compound poise is moved along 
the steelyard as far as is needful to indicate the main portion of 
the load; the cylinder C and its carriage are then slidden along 
the graduated bar to indicate the larger fractions of the divisions on 
the steelyard; then by turning the cylinder till the load to be 
weighed is nicely balauced, the minute fractions are indicated by 
the pointer e, e, the whole weight is then read off with facility ata 
glauce, and without the possibility of error. 

For ease of manipulation in the factory it is preferred to make the 
weight A, A, in halves, which, wheu truly planed and surfaced to the 
beam, are put together by bolts. Secondly, as respects this improved 
adjustment, to insure nice adjustment of the machine the extremity 
of the steelvard is slotted in order that it may receive within it a 
brass or metal slide, from which slide depends a counterpoise weight. 
The mode of applying this improvement is shown best at Figs. 4 
and 5, where H is the slot, I the metal slide, and J the counter- 
poise weight. The slide is retained in its place by the covering 
plates N at each side, from which project laterally knife edges 
for receiving a shackle K, which receives the suspending hook of 
the counterweight J. The slide I is bored horizontally and parallel 
to the plane of the knife edges O, O, and P, P, (Figs. 1 and 2) 
of the steelyard, and tapped to receive a screw L, by turning 
which the slide is traversed to and fro as required in the slut. The 
head of this screw L is sunk flush with the extremity of the steel- 
yard beam, and it is made to receive akey, which, being kept in the 
possession of the owner or his deputy, prevents all tampering with 
the balance. The counterweight J.J, is made hollow, and fitted 
with a screwed plug, which may be removed for the purpose 


| of increasing or reducing the weight as may be found needful. 


3y the use of this adjustavle counterbalance much trouble 
and uncertainty in balancing the-machine are avoided, as the screw 
LL, which is of a fine pitch, enables the user to maintain a perfect 
balance with ease and rapidity, preserving its functions without 
depreciation as long as the machine endures. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Currespondents.) 





THE HARTLEY (NEW PIT) BEAM. | 

Sir,~It is not my wish to re-agiiate the beam question, but as | 

there is a difference of opinion in construing the facts to each oue’s | 

own views, I think that by enumerating the facts as they stand it | 
may lead to a conviction. 








catch-pin, which it did without injury to itself; it is on the same 
principle that coupling chains break when a goods’ train is sud- 
denly stopped by the brake in the act of shunting. 

The steam has been put on to the bottom of the piston, and the 
engine answers to the steam every time, clearly showing that the 
piston and cylinder bottom are safe. I recently examined the cross- 
head, and there is no symptoms of any moving having taken place, 
the original position of the piston rod being only ;in. off the top 
gudgeon, where it is remaining yet, in the same position. 

By the inclosed tracing it will be seen that the beam would have 
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The broken spear theory lays great stress on two facts, viz. 
the broken crosshead and the tup break of the spears; the 
latter is considered to have given way in the pull at the 
lift, and liberated :he beam into the house, and by the concus- 
sion the beam was broken. On this poiut there is nothing proven, 
itis only assumed, without any evidence to support it. Then the 
broken crosshead is looked upon as striking evidence. From the 
first, [ always explaiued that the crosshead was broken by the 
sudden arresting of the downward stroke of the piston ty the catch- 
pla coming ou to the spring beams. Now this was the duty of the | 
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fallen on the masonwork below the main gudgeon had it broken 
when in the house ; but the break taking place in the lift, the bottom 
part of the fracture would push the out half of the beam over the 
ends of the spring beams into the pit, for the horizontal movement 
of the fracture, from the out position of the beam to the in po ition 


| in the louse, would just be as much as to send the out catch-pin 


over the spring beam ends. Add to this the fall of the spears, of 
2ft. or 2ft.. op to the ciacks, still attached to the beam; this would 
naturally pull the beam into a perpendicular position into the pit, 
which accounts for the undisturbed state of the inasonwork. 





My opinion is that the beam broke in the lift, as the strain in the 
lift would be greatest, it being double the cylinder power. Mr. 
Atkinson in his calculations does not take any notice of this; with 
the weight of the piston, piston-rod, &c,, he makes the strain to be 
106 tons, only equal to one-thirteenth of the breaking weight of the 
beam. Butthere is the catch-pin bolts, a standing fact (yet remain- 
ing) that the blow was below their breaking strength—418 tons, 
but the force of the blow on the inside would be considerably below 
the breaking strain of the catch-pin bolts, the force that the engine 
would come into the house would be equal to the lost weight in the 
pit, or the effective power of the engine, that is, lifting 42 tons 9ft. 2in. 
high, the terminal pressure would be about 61b. or 71b. on the piston, 
or the steam would be expanded 3 lb. or 4 Ib. below the atmosphere 
There is another consideration: the force of the blow would be 
cushioned by the wooden spring-beams to a great extent. Again, 
the power that broke the crosshead would be so much less to break 
the beam; so, from these brief remarks, the broken spear theory 
does not account for sufficient data to explain their own principle— 
the act of percussion. Wa. Kenpars. 

Percy Main, Nov. 6, 1862. 





RAILWAY WHEELS. 


Sirn,—Everybody must be aware of the unpleasantness caused by 
the oscillations of a railway train from side to side, when travelliag 
at high speeds. This is not only unpleasant to passengers, but 
causes an immense wear and tear in the wheels and rails, by assist- 
ing in throwing the train from side to side, av4 grinding the flanges 
of the wheels and rails together, besides the waste of power to 
accomplish this. Necessarily, therefore, the springs «annot be 
allowed very much play, as the greater their flexure the greater the 
oscillation, but the more rigid the springs the more are the jolts 
transmitted from the wheels to the carriages. 

If the carriage wheels could run independently of each other they 
might, I believe, with advantage (except, perhaps, on lines where 
curves are predominant) have cylindrical instead of conical peri- 
pheries, and the lateral play from side to side rendered unneces- 
sary. 

Wheels running loose on the axles were, I believe, tried about 
twenty years ago, but not found to answer—no doubt principally on 
account of there being no provision for compensation of wear in the 
bearings, and, consequently, the wheels not being steady and capable 
of resisting the shocks to which they are subject. ; 

1 propose to have the wheels separate by fixing each on an inde- 
pendent axle, with two bearings and springs to each wheel and axle. 
To keep these axles in the same horizontal plane with each other, 
and also parallel to the frame of the carriage, so as to entirely pre- 
vent oscillation, I connect the four springs together; so that, if 
there is an extra strain thrown on one, it is immediately transferred 
to the others, and thus distributed equally among them; and, at 
the same time, one side of the carriage cannot rise or fall without a 
corresponding rise or fall of the other side. 
= 
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This will, | think, be understood by reference to Fig 1, which is 
a section through the axle boxes. ‘The four springs a are connected 
together by a rocking shaft 6 (a separate plan of this is shown at 
Fig. 2), by being attached over the axle boxes with a small link to 
the ends of the levers or arms c, which are fixed on the shaft b. This 
shaft rocks in bearings in the guard plates, and is cranked at d to 
allow working room for the wheels, without making the levers ¢ un- 
nece. sarily long. It is evident that if this shaft is made sufficiently 
strong toresist thetorsion strain to which it would be subject the axles 
must always keep in the same plane and parallel to the traming, and 
each side of the carriage must rise and fall together. The axle 
bearings, of course, would not require to be so large as the present, 
the load being carried by two, in this instance, in place of one as at 
present used; so that the friction, I think, would not be much, if 
any greater than with the present system ; and, in like manner, the 
springs would do much lighter. The rocking shaft could either be 
placed above the springs, as shown, or underneath, aud the levers ¢ 
attached to the underside of the axle boxes. 

This method of connecting the springs and axle boxes together 
would be equally applicable to the present carriage wheels, and also 
to the leading and trailing wheels of locomotives, and, perhaps, 
admit of more pliable springs being used. If the oscillation of 
engines were prevented it no doubt would also have a tendency to 
prevent them running off the line. 

If you think this saggestion worthy of insertion in your influential 
journal I shall feel obliged, T.A 

Sheffield, 31st Oct., 1862. 


_ 
THE PENETRATIVE POWER OF PROJECTILES. 

Sin,— With reference to the letter of your correspondent W. C. 
Unwin, I would merely say :— 

(1). Supposing that there are cases where the penetration of wrought 
iron plates takes the form of transverse fracture rather than that 
of punching, even then the projectile of smallest diameter, ceteris 
paribus, would bave the greatest penetrative power, for the same 
reason that a beam will support at its centre only half the weight 
that it would support were that weight equally distributed through- 
out its entire length. 

(2). That with two guns of the same length, but having the 
transverse sectional area of the bore of the one double that of the 
other, equal charges of powder being used, in the case of the 
large bore there would be double the number of expansions of the 
gas produced by the explosion of the powder that there would be 
in that of the small bore gun; and supposing that in the latter 
there were four and in the former eight expansions of the gas, then 
the mean pressure per square inch at the rear of the projectile for 
the large bore would, at the end of the fourth expansion, be equal 
to the mean pressure per square inch, at the base of the projectile 
for the small bore, at the muzzle of the gun, when it has received all 
the available force of the gunpowder; so that, in the large bore gun, 
the total pressure of the gas at the rear of the projectile, at this 
point, would be double of that it would be at the rear of the projec- 
tile for the small bore gun. Moreover, in the large bore there 
would be yet four more expansions of the gas before the projectile 
left the gun. 

From theabg ve considerations, it appears to me that the projec- 
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tile of large diameter would have greater initial velocity than would 
the projectile of small diameter; so that I think I was right when 
I stated that it could not be laid down as a rule that the vis viva 
of different projectiles, fired from guns of similar bore, would vary 
simply as the charges of powder. J.W.G 
Cauada Works, Birkenhead, Nov. 10, 1862. 
THE COMBUSTION OF COAL. 

Sm,--If any of your learned and practical correspondents would 
be so goud as to supply the following information through your 
columns | am sure it would prove most valuable to many of your 
readers :— 

Suppose that 100 represents the whole heat which a given quan- 
tity of voals should theoretically yield by combustion, including the 
heat of the smoke, &c. 

1. llow much less is the actual heat obtained, reckoning by the 
quantity of water converted into steam by the best stationary 

oilers 2 

2. llow much of this heat (or steam) is lost—comparing the quan- 
tity of steam prouuced by the water, and the quantity of steam pass- 
ing out of the boiler ? 

3. How much more heat is lost in the passage to and in the cy- 
linder ? 

4. liow much more heat is lost—reckoning by the quantity and 
heat of the water produced in the condenser ? 

5. ‘The above queries do not take iuto account the loss of power 
by imperfect vacuum, as my object is to ascertain the loss of heat 
only; ut please also to state what the loss of power is by imperfect 
vacnums (exclusive of frictionfloss). In these queries I, of course, 
do not suppose any two boilers and engines give the same results, 
but results obtained from any good engine will be most valuable. 
Dundee, 6th November, 1862. A STUDENT. 











ON 'THE WEAR AND TEAR OF AGRICULTURAL 
STEAM ENGINES AND THRESHING MACHINES, 
WHETHER FIXED OR PORTABLE,* 


By Henry Eversuen. 


In this paper an attempt is made to estimate the cost of repairs and 
other charges on agricultural steam engines and threshing ma- 
chinery. ‘The costs in question vary largely, according to circum- 
stances. We adhere strictly to actual returns and te cases that have 
come within our own kuowledge, selecting specimens of various 
results—good, bad, or moderate—in the hope that the reader may be 
able tostuike an average applicable to his own case, and to establish 
a reliable basis for calculations as to the costs of steam power, 
wh ther used for threshing—which is more especially considered 
here—or for cultivation, 

Reram ov Porrarte ENGrnes. 

A i-horse power portable steam engiae, belonging to the Right 
Hon. the Earl of Stradbroke, of Henham Hall, Suffolk, which was 
used to de the work of the home farm, including threshing and 
grinding corn, and cutting chaff for a large stud of horses, and for 
farm stock, cost for repairs as follows :— 
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Ajoil 17th, Cost of 5-horse power engine, £180 
ISA3. & 


Sept. 20th. Materigd .. co os ce 06 60 


ee eee eee 

—— 1157 
1854, 
March Gauge-glassand grummets.. .. 0 4 


eame TOU. WRG ccs es Se ee 
August Gun-metal bearing for ers 
Novembcr. Fire bars .. ° 
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1855 
February. Water-gauge and glass, and 
SrUmMels.« «cs se ce oe FE FG F 
BOpONS 6s ss se we ce oe OO 
Fire-Dare oo 6. oc oc of of O Il 


Murch. 





——— 11 14 10 
1s56. 
September, An accident. 
pa Yew smoke funnel, brasses through- 
out, new crauk governors re- 
paired 4. os ve oo oe GH O 
ide A cast back .. .. aw we 2 CO SR 
me Piue-Orushes .. se c+ wo o« © 6 0 
——- 61 ll 
1858. 
March. Repairs and bars .. 1. ss «+ 10 15 0 
Total cost of repairsin six years £57 3 11 
verage, £9 10s. Sd. 


But it must be further stated that in the following year the engine 
required a pew tire-box and exteusive repairs. 
An &-horse power portable steam engine, belonging to Mr. E. 
Cottingham, Dunningworth Hall, Suffolk, gave this result :— 
IS58, 
December, Cost of 8-horse power engine, £235 
“59 


February Wive-Bare ss cs ce ev co oo BO 6 
Nov. lzth, Flue-brushes 





5 Water gauge glasses 6 He. oe 4 =O 
December. Adjusting brasses .. .. «2 « O W 6 
— 219 ll 
1-€0. 
bebruary. Gauge glasses . ou Oe Ke 12 
April. Repaira, ce. 1. «2 «2 of of © 210 9 
= Do, CZnRust-ipe 2. <0 00 06 ce 1ll 
Oct. 6th. Funnel-joint .. .. .2 « « « 0 6 0 
5 0 9 
1S61. 
Jan. Ist, Repairs je. 56k le a ae we 613 6 
Mar. s0th. Cau king tubes So -9s 96 a oll O 
April 18th. Furnace-bars .. .. oc o- ee ce 018 11 
Nov. 26th. Repairs ee er oe ee Sill 6 


—— 16 14 11 
Total cost of repairs for three years.. .. .. £2415 7 
Average, £8 5s, 2d. a year, 

This engine is used to thresh, cut chaff, and grind corn, on a farm 
of 1,500 acres, nearly all arable, and is used nearly three days in a 
week. 

The following are the costs of repairs of an 8-horse power 
engine, bought October 20th, 1856, worked about three days a week, 
omitting tire-bars—which have averaged £1 15s. yearly for eight- 
i use power engines; and £1 ts. yearly for 7-horse power 


gines. This engine is under very excellent management, and 


bLolongs to Mr. Wilsher, of Petches, near Weatherstield, Essex :— 
1 57 Za ¢ 
August, Engine looked over, and brasses 010 0 
a: Eccentric strap broken ; new oue from 


Lincoln on ss 08 «0 <6 oe, BE © 
Sept. 10th. New strap and eccentric, with man to 
fit it up eo ce os oe ce oe «6810 0 


a= §19 6 
1858. 


January. 13 new ferrules to tubes, and chimney 


repaired .. «. se oe ee ee 0 
“ 8 new ferrules, brasses adjusted .. 017 0 
—_— 118 0 
18*9. 
Angust Wheelwright for repairs of engine shafts 0 15 0 
December. Eccentric strap (broken) .. .. .. 0 112 6 
— 27 6 
1360, 
January. New ferrules in tubes... .. .. .. 214 0 
April. Patch put to fire-box, and two new 
Weay-Bolts 4. cs ce ce 68 ce 400 
———— 614 0 
* Fire-bars “o Se we os «6s cs op os tee OD 
1860. £23 12 0 


Mileummer. New fire-box and new tubes, smoke-box repaired, &c., £45. 


* From the Journal of the Royal Agricultural Society 





The fire-box of this engine lasted a much less time than usnal; 
the cost of repairs up to the time of its renewal was £5 18s. a year. 

We have selected these detailed statements of the costs of repairs 
from a great many similar ones lying before us, and which we omit, 


as they would only crowd the pages of the Journal without giving | 


any additional information. 
of at least twenty portable engines, varying in amount from £4 to £14 
yearly for an &-horse engine, exclusive of the costgof uew fire- 
boxes. When so much depends, not only on the amouut of work 
done, the quality of the water used, the care and intelligence of the 
engineer, but also on the inherent difference existing between two 
engines turned out of the same workshop, it is not easy to make an 
average estimate of the cost of their repairs. 

By far the most costly tem in this account is the renewal of the 
fire-box, which, with carriage, will cost from £35 to £45; and there 
is nosurer test of the treatment which the engine has received than 
the early and repeated recurrence of this demand. I am informed 
by a friend that his engine -now in its fourth year of use—already 
requires a new fire-box, although it has worked but once a week, 
and been supplied with soft water. My friend, however, is not 
surprised at this, because he has left the engine entirely in the hands 
of a farm labourer. 

An eminent maker informs me that with good management the 
fire-box of a portable engine used two days a week will Jast at least 
seven years. Several instances of its lasting ten or eleven years, 
when used twice a week, have come within my own knowledge. 

To show how much this outlay may be diminished if an envine 
be well attended to and protected from dust and damp, I give the 
following extract of a leiter received from the owners of a 5-horse 
power portable steam engine, used in an adjvining silk-mill, and 
kept constantly under the care of skillid mechanics :—“ The engine 
was worked in the mills about six years anda half, and about two 
days in the week during the whole of that period. ‘The repairs done 
to it were not extensive. ‘The tubes at the fire-ends were once 
caulked round to stop leakages, and afterwards eight new tubes and 
two new collars were put in, the cost of the whole of which was 
about £8.” ‘This statement does not pretend to include every item of 
repairs ; but after six and a half years there was no sign of injury 
to the fire-box of this engine, showing how much the ou lay depends 
on good treatment and favourable circumstance. 

Repams or Fixep Enaines. 

The following were the repairs done to an overhead 10-horse 
power fixed stean engine, fitted with extra large boiler for burniug 
wood, in 1853, belonging to the Right Hon. the Earl of Stradbroke; 
price, not including fixing, £330 :— 

1814 








0.4 2a é, 
dan. 26th. Repairs... .. «+ so «0 oe 015 0 
July loth, Adjusting engine slides .. .. .. 013 6 
” Wa er gauge glass and grummets.. 0 4 9 
August. Eecentric baud repaired .. 6. «2 O1lV 6 
a Furuace bars oo wr we vc o £4 8 
37 9 
1855. 
March. OPES <0 0s ge 6a be eo 5 3 6 
December. Bars and new back .. «- « « 217 0 
~ Screws, KC. oe «e oe oe of of O 5 G 
9 6 0 
1856.—Nothing. 
1857. 
March. A cast back to furnace and bars .. 1 10 
April. Piston taken out and repaired oo 316 0 
5 5 6 
1858. Bars eo 0c de ce oe co cf oo of 110 9 
1859.—Nothing. 
1860, — Same. 
1801, 
July. Repairs to piston, &c. so oe ce os ve © T SG 
£2 193, 7d. per annum for eight years. £23 17 0 


This is the only detailed estimate we possess, and the gross sum 
happens to be heavier than in any other return, On the whole we 
believe that £3 per annum for the first ten years will cover the cost of 
repairs of an 8 or 10-horse fixed engine, well managed, and 
used as often as it is likely to be required on any large farm. At 
the end of that period the cylinder will probably require re-boring, 
anda general repair of the engine and boiler will be needed, ata 
cost of about £40, 

In order to estimate the proper charge for repairs and deprecia- 
tion we must know how long the engine will last. Supposing the 
process of repair to be repeated, it is difficult to assign a limit to the 
duration of a well-made engine, simple in all its parts as a non- 
condensing engine is now made. We shall, however, for purposes 


of calculation, suppose that, at thirty years old, au 8-horse engine | 


is worth £50 with its fixing, and that, besides the outlay of 43 a 
year for lesser repair, it has in its tenth and twentieth years 
received a thorough repair, as before referred to, at a total cost of 
£80, ‘The annual charge will thus be raised on the average of thirty 
years to £0 13s, 

It remains for us to put a value on such an engine when thirty 
years old, and practically such valuations are of rare occurrence. 
If we estimate that an outlay of £40 will again be required for a 
general repair, and put a value of £50 on the engine as it stands, 
we arrive at the total sum of £90, or less than half price for an 
engine nearly as good as new. We have known a 50-herse power 
condensing engine working at fifty years old, and said to be “as 
good as new.” 

INTEREST AND DEPRECIATION. 

We must now attempt to arrive at a specific charge, for the 
depreciation of a portable engine, however open to correction, where- 
with to debit the account for threshing. 

As to the value of a portable engine ten years old and out of 
repair, any one who has had such a one to sell must have found it 
a most unmarketable article. Let us suppose it to be worth £40, 
The original cost of an 8-horse-power engine having been 
£230, the depreciation of capital so invested (reckoned at 5 per 
cent.) is £26 13s. per annum, bamely, £2 per annuum, the interest 
of the £40 which the engine will be worth at the end of the period, 
and £24 13s., the value of an annuity (calculated at 5 per cent.) 
which could be bought for ten years for the £190, the sum supposed 
to be sunk.* 

But besides these charges there are certain other contingent 
expenses to be taken into account, such as buildings and shafts, 
straps and covers, which we shall include in the account of the 
threshing machines. 

An &-horse portable engine requires a house 12ft. wide by 
20ft. long by 10ft. high up to the plate; the roof should be of 
galvanised iron; total cost, including large folding-doors, eaves, 
trough, paving, and tank, £30, which at 74 per cent. per annum 
comes to £2 5s. 

The building for a fixed engine should be of a somewhat more 
substantial character, costing about £40, and to this we add the 
cost of building the chimney-shaft (4' ft. to 45ft. high, and made 
square for the sake of economy), setting the boiler foundation for 
engine, &c., bringing the total cost to £120. This estimate applies 
to the eastern counties; in the north it would be lower, aud in the 
south rather greater. The rent for this building at 7} per cent. 
would be £9. 

Table shuwing the probable Cost of Repairs and Depreciation for 

Portable Steam Engines. 


Amount of 





Supposed| Amount of depreciation 28 
Horse Price. vole in | and interest per annum for | TeP#S oor 
power. 10 years. 10 years. annul for 
. ° 10 years. 

£ £ . 8. 

a | 165 £0 10 0 

5 | Is0 30 10 0 

6 | 200 85 li 0 

7 | 25 | 40 ll 0 

8 ; 230 | 40 1110 

10 | 20 | 60 13 10 











Charge for engine shed, £2 5s, 





* In this calculation both interest and depreciation are included, 


We have returns of the cost of repairs | 





Cost of Repairs and Depreciation for Fixed Horizontal Engines. 








Supposed Amount of depreciation Amount of 











ieee Price. va'uein | and interest per annum for oere oe 
80 years, 3U years. on” 
z F 2e« £ s. s 8. 2.4 
4 ; 120 30 | 516+110=> 7 6 410 
6 | 160 35 | 8 2+115= 917 5 0 
8 200 50 914+210=12 4 513 
10 240 6 | 1116+3 0=14 16 6 13 
12 280 70 ' 131°+810=17 2 6 0 





Rent of buildings, £9. 
Repairs and Depreciation of Portable Threshing Machines. 


Mr. Willsher's 8-horse power finishing machine, bought in 
1856, has cost :— 





1856. £s8. d. 
Octover, Strapsand thongs .. 2 s+ «+ os of e¢ of O 8 6 
1857. 
Nov. z7th. New bragses .. .. os . oc o« o £018 6 
ee ae eee 
10 
1858. 


4 
November. Machine overhauled, new brasses, and straps .. .. 215 9 
1859. 





August, Machine overhauled, nearly all new brasses, new 
‘ Stra, 8, ANU FEpArS 2e ce oe ce oe oe 61s 0 
1850, 
April. Strapsand bras-es .. .. .. of « «31 @ 
Midsummer. Thorougi: repair, new beaters, new concave, 
new shaker and spindle screen, spiudile, 
brasses, &c., Straps, and painting .. ..3110 0 
— #11 0 
£9 2s. 9d. a year for five years. £45 13 7 
His 7-horse single-blast machine has cost :— 
£8. d 
. Strap-, &e. i as 86 36 ee vs oo ce te 2 je BS 
» Bres-en and straps, r6gGS 4. cs is oe 00 0 4s oe SHO 
. +haker- brackets, straps, brasses, Xe. .. os. We we, we BE OS 
7. Machines overhauled and general repairs, renewal of 
brasses, &e.. ek de a, We. ee eee on oe SOR © 
1858. New dram and concave, general repairs, painting, aud 
wearing parts reucwed a wa ot oe Se we we wee eS 
185). S raps, &e. ee a oe ee ow ws we 2.8 @ 
1860. New brasses and straps, repairs by carpent r, &c. ee eo 617 0 
isdl. Machine overhauled, new wearing parts, &e. .. .. .. «2 913 6 
—_—_— 
£3 2s. 7d. per annum for eight ycars. fa 0 9 


The average of our returns is from £8 to £13 a year foran 8-horse 
power single-blast machine working two days a week. 

Besides the items given there is the cost of driving-straps and of 
waterproof covers fur both engine and machine. ‘lhe cost of all 
these depends entirely on the care taken and on the amount of ex- 
posure to wet. Either a cloth ora strap doubled up wet will soon 
be spoiled. We have known a good strap, costing £5, last three 
years with pretty constant work, but a neighbouring letter-out of 
machines estimates his expenses in driving-straps for one machine 
at £4 a year, and in waterproof covers at £2. 

Finishing machines, constructed with a double, or often a treble 
blast, have such numerous bearings and driving-straps, and are so 
complicated, that the cost of their repairs has been in some cases 
enormous. Considering the extra power, or the slower feeding, 
which they require, and that corn can be finished by hand for 1d. per 
quarter, we doubt whether their employment is generally econo- 
mical, 

At all events they require to be simplified, and improvements 
such as those of Messrs. Garrett and Son, who obtain a blast of air 


‘by a fan fixed to the drum spindle, deserve notice and encourage- 


ment. Mr. J. C. Willsher has also, with the same object, lately 
patented an arrangement for driving the shakers and cavings- 
screen, either with or without a riddle-box and corn-screen, from 
one crank spindle and with one strap. Messrs. Clayton and Shuttle- 
worth have also introduced a new elevator, consisting of spades or 
scvops fixed on the same spindle as the blower, which by revolving 
rapidly throws the corn up into the second dresser and awns the 
barley, or chobs the wheat, so as to dispense with the straps of the 
former elevator and barley-awner. Messrs. Rausome’s adjustable 
rotary screen, though ingenious, can hardly be classed among those 
novelties which tend to simplify the machine. 

A survey of the vast amount of ingenuity which has been 
directed by different makers to the working parts of the machine— 
the drum, beaters, shakers, riddles, and more receutly to the eleva- 
tors—creates the impression that no one maker can claim unrivalled 
superiority over the rest in every respect, but rather thata much 
better machine would result if the good points in each pattern could 
be combined together. 

None but machines by the best makers should ever be selected, 
however tempting a bait may be held out in other quaiters by a 
lower price. Competition has lowered the prices to a level which 
will not admit of further reduction without the substitution of in- 
ferior workmanship ; and this, whether a steam engine or so simple 
a machine as a turnip-cutter be in question. Inferior workmanship 
will always prove the dearest in the end. Among other reasons for 
buying first-class machinery may be mentioned the importance of 
having the wearing parts properly numbered, so that they can be 
fixed by acommon smith. ‘he best makers take care to provide 
these for their customers; others may expose you to disappointment 
and expense for want of this provision. 

DEPRECIATION OF ‘THRESHING MACHINES, 

We have seen the portable single-blast machines working well at 
eight or ten years old; to be sure some of them had been nearly re- 
constructed and paid for twice over in adopting the various improve- 
ments introduced since they were first built, in the early days of 
portable threshing machiues, Cunsidering that all these improve- 
ments have brought them much uearer perfection, we may safely 
allot to the single-blast machines a duration of ten years, and to the 
doutle-blast that of eight years. We shall suppose them to be worth 
£10 to £20, according to size and first cost, at the end of the time. 
We refer to such machines as are used two days a week, ang at the 
same time well managed. With less work they would of course last 
longer. It would bea very large farm to find work for a machiue 
even once a week; but in common practice, When not fully em- 
ployed at home, they are sent out to earn some part of the purchase 
money ; and this is obviously good policy in the case of a machine 
liable to be superseded before it is worn out. | ities 

Fixed barn works are used far less often, since it is likely that not 
more than 2,0! 0 quarters of corn will be brought to the same spot in 
one year, and generally much less; yet even this quantity would 
only employ the machine once a week : the repairs will therefore be 
far less considerable. ‘The wear and tear of a machine firmly fixe 
and quite level are comparatively small ; since it is always in the 
dry, the charge for the waterproof cloth may be omitted, aud that 
for the driving strap reduced to 15s. Any heavy expense In repairs 
or renewal of the parts, such as the drum or concave, ought not to 
occur for many years after erection; and the usual wearing of 
brasses, and straps, and other small items of expense, ought not to 
exceed £3 a year for a termof fourteen years. 

We make the following extract from a letter of Mr. John Sowerby, 
jun., of Beelstey, who has two barn works—erected in January, 
1856, aud November, 1857—which thresh the growth of 400 acres 
of corn a year:—* ‘Ihe barn works have cost for repairs about 
£3 9s. 6d. for one of them until July, 1857, and for both barn 
works from that time until December 3lst, 1861, about £9 6s. bd., 
besides 14s. 6d. for a set of knives for the barley-awner. They were 
not looked over last summer, but are in good working order.” ‘his 
is only £1 3s. 9d. per annum for each, for four years. : ; 

There is, however, a liability in this, as in the portable machine, 
to outlay in imtroducing modern improvements into the working 
parts. With this in view the machine should be made as simple a8 
possible, and the dressing apparatus should be separate. 

‘As a basis for calculations in our attempt to estimate the exact 
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amount of depreciation, we will suppose the fixed machine to be | 5 tons 7 cwt. cavings and chaff. This was a larger proportion of ’ > pyr s ae TP —_— . - aver 
worth £10 to e380 at fourteen years aa: it will probably be worth | cavings and chaff than that obtained at other trials. THE THAMES eee KME AND MAIN 
more, but the valuation ought, on principle, to be low, for it will be Details of the 4-horse Power Machinery, as in the former case. IRAINAGE, 
remembered that our charge of £3 a year for repairs has not pro- s. d.£ s. d Ar the last meeting of the Metropolitan Board of Works, the 
vided for effecting any heavy item of renewal or improvement. Ldriver., .. 2s ee ee oe te oe oe oe ve 3 OG following report was read from the engineer of the Board : 
Table showing amount of Repairs and Depreciation for Portable pepe ditto” a a ae ae mi #3 oe ae : 4 *THames EMBANKMENT (Sot TH Sipe), From Lonpon Bripee 10 
Threshing Machines—Sing e Blast. RES Gc dat ab ae eee SE a Oe Soe 0 ie , .. NBAR VAUXHALL Butpgs. 
- Sep. as. 2s tw te te ac we ts BS “ Engineer's Department, Spring-gardens, Nov, 6th, 1862. 
" = Amount of 1 to pitch ditto .. 1. se oe of oo of of wf BO “Gentlemen,—In my preliminary report upon the Thames Em- 
Horse Price. pee — Ph ce oat ym paenery Me repairs per 1to are oem and load it 6. ee ee ee ewe 2 baukment of the Loth Fa 1 suggested for ona consideration the 
rr 10 years. 10 years. pr pens for ; —— tie Thsclin ie cad ape principle upon which an embaukment might be advantageously 
eS aear Chi pears : 0 years. 1 to rake chaff ar ‘d cavings, and help load a sd 10 constructed on the suuch side of the rivet between London and 
te 4 & | fa. @2e 848 & s. 1 to drive ditto to barn and fetch coal and water .. 1 4 Westminster Bridges, and the outlay thereof defrayed at a moderate 
$ 85 | 10 | 914+01l0=>10 4 8 0 1 horse for ditto .. .. 2 oc c¢ 2 of ef of 2 6 — cost to the public, — 1 now submit, pursuant to your instructions, a 
7 | 100 10 | 1112+0WwW=i2 2 90 et - wel. 2 @ plan showing the line of such embankment as I recommend. It 
Vepinin DE eee ee Depreciation ofengine «. + ee ve ee ee ee oe OTL 7 would form acontinuation of the line of the vew embankment in 
Repairs, &c., for Portable Thres'ing Machines—Double and Treble Otic en's Seouane oe ae Te a ee . * : front of Mr, Alderman Humphery'’s wharf at London Bridge, com- 
Blast. eee ee eee ee RE Re Re RE Pe meucing on the west side of St. Mary Overy’s Dock, and continued 
ae Tae “5 a0 io cre. ar £217 6 in a curved line to the south abutment of Southwark Bridge, and 
7 110 1 14124+015=15 7 12 0 The number of men and lads employed was nineteen ; they had a thence to the south abutment of Blackfriars Bridge. _Up to this 
" — | sie es ON 6 | 14 0 short distance to carry the straw ; 12 ewt. of steam coal were used. point the embankment would not encroach upon the river further 





For Fixed Threshing Machine to finish the Grain for Market. 
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Stesun. . | Supposid Amount of depreciation — | ——e 
pow ae Price. | va.ue in | and intcrest per aunum for pl since 
a 14 ) cars 14 years. | mins 
| | iV years, 
£ | £ | ££. Be, «4 | zs. 
7 120 20 i 02+1 0=11 2 3 0 


Repairs, §c., of Fixed Threshing Machine with Separate Dressing 
Apparatus and Elevators. 


s | 40 | 8 | 1l24-110=12 12 | 40 
Fo, Fixed Threshing Machine—Single Blast. 
5 | 8 | Wo | 70+610= 710 | 210 


Cost oF THRESHING.* 

Since the cost of maintaining a 7-horse-power portable engine 
amounts to £35 12s., and of a 7-horse-power single-blast machine— 
ine uding £3 a year for driving-strap aud waterproof cover—to 
£24 2s., the number of days each is used in a year must be ascertained, 
in order that the proper proportion may be charged to each day’s 
work, Our calculations have been made on the supposition that the 
threshing is confined to the work of one large farm; if the engine is 
let out a different estimate must be made. 

The following are the average quantities of corn threshed in a day 
of ten hours by a 7-horse-power portable engine and single-blast 
machine, in use three days a week on an average in a good district in 
Essex. 

The owner of this machine found that an 8-horse-power engine 
and finishivug machine averaged about the same amount of work as 
a 7-horse-power single-blast machine, for the years 1860 and 1861; 
the average quantity of coal, costing 18s. per ton, used for the 
former was 8} cwt., and for the latter 74 ewt. 





Ex; ense of a Day's Thres'ing by Single- Blast Machine, estimat éegthe 
Lngine to be used on the faim once a week, und the Jcachine thirty 
daus a year. 


Crop of 1860 (a wet harvest):— 


Raped wheat, 45 quarters, at Is. 9d. per quarter. 
Mown ditto 3 ” 2s. 1Ad. ~ 
Bariey 33 i vs. 5d. ” 
Oats 50 ” ls. 7d °° 


Crop of 181 (a fine harvest and average crop) :— 
Reaped wheat, 52 quarters, at 1s. 64d. per quarter. 





Mown ditto 4h ” Is. Ud, 9” 
Bailey 4) ae 2s. - 
Oats 55 mt Is, 54d. pee 


Details of Cost by Single-Blast Machine when worked in the Field, and 
Straw stacked on the spot. 
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Expenses of a Day's Work: of a 4-horse Power Machine, estimated as | 


before. 
Crop of 1860 :— 
Reaped wheat, 30 quarters, at Is. 11d. per quarter. 
Mown ditto 2s. 10-d. 
Bariey 6d. 
Outs Is. lid. 
Crop of 1861 :— 
Reaped wheat, 


2 ” ” 
23 


30 


De 
”» es. ” 


»” 


36 quariers,f atls. 7d. per quarter. 
Is d. 


Mown ditto 30 oa os 
Barley 28 ~ Oid. a 
Oats 5 . 74d. - 





Coal used 5 ewt. a day. 
_To these average results it may be interesting to add the par- 
ticulars of two trials made by the writer on January 21 and 22, 1%62, 
with a single-blast machinc, made in 1854, driven by an 8-horse 
poWer evzine, made in 1856, by Messrs. Clayton and Shuttleworth. 
Ou the secoud day we threshed of mown wheat 10 qrs.; of straw, 
61 cwt.; of cavings, 43 cwt.; of chaff, 7 ewt. per hour. The crop 
Was hot heavy—only about 4 qrs. peracre. This gives 25 acres 
threshed in ten hours, yielding 100 qrs. of wheat, 30} tons of straw, 








It may b- interesting to note the latest prices for threshing by flail, on 
a large faria in Surrey : y 


Prices for 1860. 





Prices for 1861. 
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niormant states “the price for labour has risen considerably in this 
bourhoed during the last few years. The price for wheat threshed 
& few yeurs since, have been td. or 8d. per quarter less than in the 





jast two years. The present labourers want t 
than those of the last generation.” 


unds like the knell of one of the departing customs of our fathers. 


» work less and to earn more 


our quarters was the maximum in one day. To each of these 
abana tid. per quarter for incidental expenses, and in the 
evita singie-biast m chines 23d, per quarter for dressing twice and mea- 
uring. In practice it is usual to dress once and re-measure, even after the 
8e-calied finishing machine, partly to get a uniform sample, and partly to 
improve the dressing and obtain accurate measure. : 








| 


On the first day we threshed 8 qrs. of barley an hour, having five 
men on thestack and two on the stage to supply the feeder, and the 
machine could certainly have borne faster feeding if the men on 
the stack could have delivered the straw faster. The corn, in a day 
of ten hours, would have amounted to 80 qrs., the straw and cavings 
to 23} tons, and the chaff to | ton lewt. The crop was only 5 qrs. 
per acre, and the straw long and coarse. 

The number of hands employed, including two lads, was twenty- 
one. The costs, with these maximum results, adopting our former 
calculation, would be 1s. per qr. for the barley and 9}d. per qr. for 
the wheat. 

But we have not yet stated the whole of the expenses of threshing 
in the field, which include the cost of removal, of clearing up, and 
of thatching the stack ; and for purposes of comparison with thresh- 
ing by flail we ought also to bring the straw to the barn or yard. 
Removals may probably take five horses and one man a quarter of a 
day on the average every time the machine is used, and cost say 
3s. 4d.; clearing up, one horse and a boy, 3s. 4d.; thatching, at 
6d. per square, 4s.; for 15 tons of straw, a fair day’s threshing, and 
carting home the same quantity of straw, 7s. 6d. These expenses of 
course vary with the site of the stack, the convenience or other- 
wise of storing, and the care taken of the straw, and the attention 
or neglect of neatness in the stack yard; on the whole we believe 
them to be no more than the average. It will be seen that they 
add 18s. 2d. to the expenses of a day’s threshing, or 4)d. per qr. at 
48 qrs. per day, to the cost of separatiug the grain from the straw 
and chaff and of carrying each to the barn. 

Portable straw elevators may be referred to as a means of assist- 
ance in certain cases, though their price and cost of removal pre- 
cludes their being used with economy where labourers can be ob- 
tained at 2s. perday. The cost of one to deliver straight is about 
£50, or to deliver at any angle, about £60, varying according to 
length. ‘Their sale has been almost entirely contiued to districts 
where labourers are scarce. 





Thresh.ng by Fixed Machine, 8-Horse Power. 
&. 8 


De; reciation and repair of engine supposing } 071 
it to be used once aweek .. 4. we «J 

Do. do. machine, LQ daysayear .. .. .. 094 

Vil and 8 cwt, Of coal... .- 1. oe oe oe 090 

Interest on building (proportion of £9)... 03 7 

Do, on elevating and shatting, £50... ..  .. 03 0 

Labour (as previously detailed) 1% 6» es 196 


. 3.1 6 

The last item includes eight horses to cart the crop from the stack, 
and eleven men and boys. The straw is carried into the straw-rick 
by elevators consisting of an endless web, which may be put up at the 
expense of from £10 to £20, according to length. 

On farms where much straw is used for feeding, the expensive 
process of cutting it into chaff may with very great econcmy be 
carried on at the time of threshing. Ten tons of chaff may be cut in 
a day, and supposing from 12 to 15 tons of straw to be threshed, the 
remainder is stored elsewhere. The cost of chaff cutting by steam 
power has been recently estimated in the Journal at 6s. per ton, 
which we consider a fair average price; but in this case it is cut at 
only the cost of the extra coal, and of the two men to “ yelm” the 
straw and feed the machine, the straw being brought to it by the 
web, and the chaff either falling into the store-room or being taken 
there by the exhaust tube. To enable a smaller engine to do this 
double work the threshing machine may be fed slower than usual 
with economy. It takes 4 or 5-horse power to work the chaff- 
machine, but the so-called 8 or 10-horse power engines give at 
least half as much power again as their name implies. 

Mr. Jonas’ practice, when both cutting chaff and threshing, is to 
apply the power to a strong extra shaft fitted to the front of the 
threshing machine; from two pulleys affixed to this shaft both the 
drumand thechaff machine aredriven ; in this manner no extra strain 
is put upon the drum-shaft. By these means the whole of the cost of 
stacking, and afterwards bringing the straw to the chaff-engine is 
saved. It is thus cut and stored at very little more expense than the 
cost of a few extra ewts. of coal for the engine. The credit of these 
really practical and economical arrangements is due to Mr. Maynard, 
of Wittlesford. Mr. Jonas showed us a barn in which he was in the 
habit of storing the produce of nearly 100 acres of straw cut into 
chaff, and well trodden ; and since the chaff, when well salted and 
trodden in a dry place, heats slightly and improves with keeping, 
this method of storing may be recommended as a means of getting 
rid of the accumulation of the straw about the premises at certain 
seasons of the year. 

It may be useful to knuw how much chaff, well trodden in, will 
go into a certain space; one of our own chaff-houses, in which we 


| have tried the experiment, is 35ft. long, 15}ft. wide, and 11ft. high. 


Its content is therefore 4967 cubic feet, and it holds 19} tons of 
wheat-straw chaff = 306 cubic feet per tun. Eight acres of mown 
wheat-straw, of last harvest, rather a heavy crop, weighed exactly 
12 tons, and occupied a space, when trussed and stored in the straw- 
rick, of rather more than 12,000 cubic feet. In round numbers, 
trussed wheat straw? occupies a space of 1,000 cubic feet per ton— 
more, if stored loose and untrodden ; less, if well trodden with horses, 
cut into short chaff and well trodden, it takes less than one-third of 
that space. 

The combined arrangements for threshing and cutting chaff at the 
same time are becoming all the more practicable from the increased 
power of the engines in common use. In i851, the average of the 
portable engines made by Messrs. Clayton avd Shuttleworth was 
d-horse power, and in 1855 nearly 7-hurse power. And as 
the question of steam-ploughing becomes more and more one of 
practical utility and economy, there is no doubt that the larger en- 
gines will be the most desirable upou farms. 





Scorcn Enterprise 1x Betcium.—(From our Correspondent.)—T he 
capital proposed to be raised for the Tamines and Landen Railway, 
a concession of which has been granted under circumstances ex- 
plained in last week’s Enxqinzer, is £400,000 (and not £40,0:0 as 
previously stated) in shares, and an almost equal amount in obliga 
tions. It is important to correct the error in order that the full ex- 
tent of the enterprise may be appreciated. Mr. Harvey Lewis, M.P., 
is one of the promoters of the project. 

Inish Prooress.— (From our Correspondent).— The Commissioners 
of the Port and Harbour of Londonderry have just completed a spa- 
cious graving dock in accordance with designs furnished by Messrs. 
D. and T. Stevenson, of Edinburgh. The width of the entrance is 
50ft.; the length within gates, on top, 314ft.; the length within 
gates, on bottom, 304{t.; the breadth on top, 70ft.; the breadth on 
bottom, 47ft.; the depth of water on sill at low water spring tides, 
6ft. 9in. ; the depth of water on sill at high water spring tides, 10ft. 
Yin. ; and the depth of water on sill at neap tides, 13{t. 




















than is required to convert the present irregular line of frontage into 
a regular line, and to reface the present wharves. 

“tis moreover proposed to cut off a small portion of the wharf 
wall which now projects into the river beyond the abutment of 
Southwark Bridge, aud therefore the nari owest gorge of the stream, 
and so far to widen the river at this pinching point. From Black- 
friars Bridge the line of the proposed embankment gradually extends 
into the river as the river widens, until it reaches the first pier of 
Waterloo Bridge and the new Charing-cross Railway Bridge, from 
Whence it passes, in a line nearly parallel with the present foreshore 
of the river, to the south embankment of Westminster bridge. 

* The present docks would all be thus maintained and lengthened, 
and about thirteen acres of land would be added to the wharves. ‘The 
river isatthe same time so wide opposite the localities where the 
embankment extends into it that there is, if desirable, abundance of 
room for the storage of timber upon the foreshore as at present, and 
the value of the land reclaimed ought to refund a considerable por- 
tion of the cost of reclaiming it. ln my preliminary report | esti- 
mated the cost of this work at £.50,000, but as it will be prudent to 
provide for deeper foundat ons than | at that time anticipated, and 
allowing for contingencies, 1 now estimate it at £350,000. 

“The embaukment recommended by the Royal Commissioners 
between Westminster and Chelsea bridges is estimated to cost 
£1,100,000, inclusive of compensations. Probably the most useful 
part of this scheme consists in the formation of a roadway from 
Westminster Bridge and the Palace New-road to a point near Vaux- 
hall station, Whence six or seven important lines of thoroughlae 
diverge in different directions. 

“To accomplish this object, 1 propose to construct a roadway 
similar to that recommended by the Royal Commissioners up to 
Lambeth Bridge, but not extending quite so far into the river, and 
to form a junction with that bridge at its southern abutment. ‘This 
line would form a better approach to the bridge, and would not 
interfere with its construction, as the line recommended by the Royal 
Commissioners must necessarily do. 1 propose to terminate the 
embankment a little above the bridge, and to cut off the projecting 
point of land, and thus widen the river at its narrowest gorge oppo- 
site Millbank Penitentiary. Thence I propose to continue the 
roudway in nearly a straight line to the point near to Vauxhall 
station, at which the roads above referred to converge. ‘The em- 
bankment and roadway above this poiut are of less importance, and 
might for the present, with less public inconvenience, be postponed. 
‘Those premises above Vauxhall Bridge which are now subjected to 
flooding at high tides can be secured against this by raising their 
wharf walls three or four feet higher, ata very small cost to the 
owners thereof, The estimated cost of the works above Westiniuster 
Bridge herein recommended is £20,000, which, added to the cost of 
theembankment from London Bridge to Westminster Bridge (viz., 
£30,000), makes a total of 4600,000 for works, and leaves a margin 
of £500,000 upon the estimate of the Royal Commissioners (viz., 
£1,100,000) to cover compensations—an amount which, without 
having gone into the matter in detail, 1 believe will be found to be 
ample for the purpose. 

“] have appended to this report a table showing what the width 
of the river will be at various points between London and Vauxhall 
Bridges after the embankments have been completed.—I have the 
hvnour to be, gentlemen, your most obedient servant, 

J. W. Bazareerre, Engineer. 

“ To the Metropolitan Board of Works.” 

It was ordered that this report should be printed, and the engineer 
was directed to prepare plans showing the present state of the banks 
of the river, and what they would be if his play were carried out, 

The board then proceeded to consider the question ol apply ing to 
Parliament for powers to make a new street from Blackfriars Bridge 
to the Mansion House, and after some discussion the following reso- 
tution Was adopted, on the motion of Mr. Deputy Harrison :— 

* ‘That the solicitor be directed to serve the necessary notices for 
a bill empowering the board to make a vew street from Blackfriars 
Bridge to the Mansion House, and also for continuing the enbank- 
ment. of the Thames from blackfriars Bridge to Southwark Bridge, 
aud for the formation of a street from that point to the Mansion 
House. 

Tue Main Dratace, 

rhe following report of the cugineer on the progress of the main 
drainage works was read and ordered to be printed :— * The progress 
of the main drainage during the past mouih has been sati-fac tory. 
Messrs. Brassey and Co. have now comple ted in connection with the 


middle level sewer about 7 miles 1,0721t. of sewers, varying in size 
from 4ft. Gin. by 3it. to 12it. by ¥ft. Gin., at an estimated cost of 
£180,000, £15,000 of which was done in the last month. Under 


Mr. Furness’s contract for the northern outfall sewer the ironwork 
over the Tilbury and North Woolwich Railways, and the waterworks 
river has beeu completed, and the other bridges are in rapid course 
of construction. ‘The brickwork of the sewers on the embankment 
and substructure is being pushed forward, about &,900{t. having been 
constructed during the past month, and the earth embankment over 
the same is being made up. The formation of the new line of the 
Stratford-road is approaching completion. The special work of con 

struction into the river Thames 1s fast progressing, about 11,000 
cube yards of excavation having been got out, and a cofferdam is 
being constructed along the foreshore of the river. The total value 
of the work done under the contract is about £455,000, being about 
£27,000 more than at the date of my last report. At the southern out- 
full works, Crossmess, Mr. Webster is proceeding rapidly with the 
excavations and concrete foundations. His pumping engines are fixed 
and other preliminary works are executed. ‘The total value of work 
done under the contract up to the present time is about £23,000, 
Messrs. Aird and Son, under their contract for the Deptford pump- 
ing station, have now completed the river wall and barge bed, and 
have executed various other works of detail, at a total cost of about 
£94,000, of which £1,000 is due to the past month. Messrs. 
Slaughter and Co. are getting in the sewage pumps aud other works. 
On the southern high level sewer Messrs. Lee and Bowles have 
executed during the past mouth works to the value of about £4,000, 
The total length of sewers constructed under the covtract is about 
9} miles, and the estimated cost is £188,000. About 700[t. of sewer 
sull remain to be executed to complete the contract. Mr. Pearson 
has completed 1} miles of the southern high level exteusion sewer, 
at a cost of about £9,9°0, of which £1,400 was done in the last 
mouth, In connection with the Effra sewer works at Brixton, Mr. 
Webster has completed about 3,370{t. of 6ft. barrel sewer, at a cost 
of about £5,450. Messrs. Aird and Son have made a commence- 
ment with the ermondsey branch sewer at Jamaica level, and they 
have completed their preliminary preparations for carrying on the 
works at Cuiua-hall-gate aud Griflin-street, Deptford. The South- 


wark-strvet subway and sewer are nearly completed between High- 
street and Great Guildford-street, being a length of about 1,5vuft. 
The cost up to the present time is about £22,500.” 
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Nov. 14, 1862. 














Turs invention, by William Walker, 
of Liverpool, relates to those mills or 
machines known as “ edge-runners,” 
and to that description of them in 
which the pan is rotated. 

It consists in driving or rotating on 
its axis, one or each of the “ edge- 
runners” as well asthe pan, but by a 
separate driving gear, so that the 
former acts independently of the 
latter, and a greater or less speed can 
consequently be given them than they 
would acquire from the mere rotation 
of the pan, while at the same time 
they are left as much at liberty as the 
ordinary “ edge-runners” are, to be 
frecly raised by any substance they 
are unable to reduce, which would 
thus pass below them without stopping 
or injuring the machine. — 

The invention also consists of sus- 
pending in some cases the stones or 
* edge-runners” in such @ manner 
that they are thus prevented from 
coming in immediate contact with 
the pan itself, or when empty of rest- 
ing on it, being so supported that they 
can be gradually raised or lowere 1 at 
pleasure, so as to increase or diminish 
as required their proximity to the pan. 

The periphery of the “ edge-run- 
ners,” or the surfice of the pan, or 
both of them, may now, if a more 
cutting action is required, be fluted or 
otherwise grooved, or furrowed, or 
yor spikes, or ti eth, 





instead, knife edve 
or hooks may be inserted, as found 
most appropriate to the material to be 
treate dd. , ; 

The invention further consists in 
the application, where required, of 
a lever mechanical equiva- 
lents acting by meaus of weights 
or springs on the said “ edge-runners ” in such a manner as to be 
readily adjustable for the purpose of augmenting or lessening to any 
required degree the pressure on the materials operated on. 

It will be readily seen that a machine consiucted according to 
this invention comprises the respective without the 
characteristic defects of two distinct machines, namely, those per- 
to the ordinary horizontal mill-stones and the “ edyge- 
” since it ean be made to have nearly all the frictional scrub 
and grinding power of the former, with the non-liability to injury 
and capability of acting on large-sized materials peculiar to the 
latter, while it is free from the defect ordinary “edge-runners ” oc- 
casionally have of pressing some materials into a cake-like mass, 


or its 


tivantages 


taining 





This machine will be mach safer, more convenient, and equally 
effective for grinding many substances which are now commonly 
ground by horizoutal mill stones. 

For kneading purposes also, such as for dough, putty, and other 
like material, it will be found useful; also for mashing and pulping 
roots for cattle, sugar making, and other purposes ; and especially 
for washing purposes, such as washing and pulping rags, and 
other papermakers’ (stuff; washing fleshings and glue pieces for 
wlue makers, Which it can be made first to wash, and subsequently 
g 
press nearly dry. ; oes 

For the latter purpose, namely, washing, it is believed the 
application of “ edge-runners ” of any description is entirely new. 


PATENTS FOR INVENTIONS. 

Ar the opening of the Edinburgh University, this week, Sir David 
Brewster, in the course of his address, made the following remarks 
upon the patent laws :-—-Among the subjects whieh oceasionally 
arrest ame tate the public mind there are few which immediately 
affect the position and interests of educated men. Such questions, 
however, h ie occurred, but they have generally been settled by the 
united wisdom of the Government and the Legislature, without any 
of those appeals ty popular or party clamour under which great 
measures have been often abandoued or impaired. A question of 
this kind, however, has unexpectedly arisen respecting the amount of 
protection which inventors should receive from the Legislature ; and 
there is, doubtle no subject more important to educated men, 
whether their education has been completed in the school, the work- 
You are all aware that the author of any 








shop, or the university. 


literary work, however small be its dimensions, and how- 
ever ‘frivolous its subject, enjoys, by the lows of Eng- 
land, the sole right of publishing it for twenty-eight 


years, and during the rest of his life. The only tax exacted by the 
law, and that only for the benefit of the public, is the presentation 
ot five copies to the principal libraries in the kingdom, The artist, 
the engineer, the draughtsman, the geographer, the hydrographer, 
and the sculptor enjoy the same valuable right; and so complete is 
the pretection afforded by the law that piracy is almost unknown ; 
and works thus seeured constitute a property which can be as safely 
transferred as land or money in the funds. tis otherwise, however, 
with the inventor of new machines, new instruments, aud new pro- 
cesses in the fine and useful arts. While the au‘hor can instantly 
dispose of his work, or draw the profits which it may yield, the in- 
ventor must devote himself to the development and practical appli- 
cation of his invention. When his arrangements are complete, 
he applies for a patent, and he receives a right to use his inven- 
tion for fourteen years by paying fees and expenses which, half 
a century ago, amounted in many cases to £400 or £500. The 
right thus obtained was entirely illusory. His parchment, indeed, 
bore the Great Seal of England; but the patent could be reduced, 
and the price of it forfeited, either from want of complete originality 





WALKER’S 








in the invention, or from frivolous defects in his own description of | 


it. In this state of the patent law, injurious to the interests of the 
public and ruinous to inventors, our distinguished Chancellor, Lord 
Brougham, directed his attention to the subject, and carried two 
bills through Parliament which reduced the price of p:.tents, and 
removed many of the more obnoxious provisions of the former 
law. ‘These improvem« nts were generally acceptable, ard though 
inventors were still desatistied with the large sum of about 
£1.0 or £200 which they had to pay, and with the imperfect 
protection which their patent secured, they nevertheless sub- 
mitted to the operation of the law, in the hope that future 
legislation might improve it. Under these circumstances, men of 
science and inventors of all classes were startled with a proposal made 
by a distinguished engineer, that the patent law should be repealed, 
aud that there shoald be something bke free trade in inventions. 
In addressing an assembly of civil engineers at Sheffield, Sir William 
Armstrong stated “that the dauntless spirit which, in matters of 
commerce, bad led this country to cast off the trammels « f protection, 
had resulted in augmented prosperity to the nation, showing the 
injurious tendencies of class legislation when opposed to general 
freedom of action ;” and he expressed a Lope “that the same bold 
and enlightened policy might be extended, in some degree at least, 
to matters of invention. For his own part, he was inclined to think 
that the prestige of successful invention would, as a rule, bring with 
it sutticient reward, and that protection might be entirely dispensed 
with.” Under the free trade of the present day, thus highly and justly 
appreciated, we receive the corn and the wines of one country in return 
for the iron and the coal of another ; but it exceeds our comprehension 
how there can be free trade between two parties, one ofywhich is the 
small class of discoverers and inventors, and the other the whole 
mass of society, who are not inventors at all, and who, with all the 
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influence of numbers, wealth, and position, would instantly appro- 
priate and turn to profit every discovery in science that had a prac- 
tical bearing, and very mechanical idea that could be embodied in 
an instrument or a machine. Between such parties as these there 
can be no interchange of ideas, and no reciprocity of interests; and as 
there can be no dealings between them, there can be no freedom of 
trade in any sense analogous to that great commercial doctrine to 


a 


which reference has been made. But even under the present 
patent laws, as they exist in every part of the Old and 
New World, there is already something approaching to 
freedom of trade. Every foreigner can obtain a_ patent 


in England on the same terms as an Englishman, and an E 
man enjoys a similar right in return, The producers of 





ldeas, 
therefore, are in every country in the same relative position nearly 
as the producers of those commodities which are interchanged uuder 
free trade—the non-producers of ideas aud the nou-producers of 
commodities deriving analogous advantages under the law—the 
one from the importation of useful inventions, aud the other from 


the importation of the necessaries and luxuries of life. here is 
still, however, another vaviety of free trade in inventions, which, 
we think, is the ouly one that deserves the name. Were a patent 
right granted at the cost merely of its registration to every appli- 
cant, and continued with equal security during the same period as 
copyright, every new idea—every scheme of ingenuity or adven- 
ture—would be brought before the public, and elaborated for 
the use oi man. Such a scheme may be expected in some future 
age, when statesmen may have learnt to face problems before which 
they now quail, and appreciate interests to which they are now 
insensible. Regarding all intellectual rights as equal, aud as sacred 
as any other species of property, it is uot easy to understand why tuey 
should not be placed under the same agis. Esto perpetuum is the brand 
which God and reason have stamped upon whatever man’s genius 
or man’s industry has created for the good of man. 
the barren soil which conquest has wrested from the savage, or 
industry won from nature, is protected with as much care as the 
the life of its owner, why should we not equally protect the rights 
achieved by genius, whether in the useful arts it creates for 














humanity new powers and products, or bless our species 
with the Divine creations of poetry, or eloquence, or | 
art ? If James Watt has bequeathed to us mechanism 
to bring water from its .earth-bosomed springs, or iron | 


from its stony bed, or coal from its fossil grave ; if Milton has sung 
the loss and recovery of Paradise in strains moral, religious, and 
sublime, why should not the philosopler and the poet enjoy the 
same right of property asa landlord who reclaims a moss, gives 
verdure to a heath, or makes the yellow grain wave over a beach 
of sand? J should hardly have been justified by the speech of Sir 
W. Armstrong in taking alarm at the revolutionary opinions which 
he has maintaimed ; but it is well known thit a cabinet minister of 
high influence has given utte auce to the same views, and a Com- 


mittee of Parliament has been appointed to report on the subject of | 
‘Lhe British Association was the first | 


patents in all their relations. 
public body that took alarm at the new doctrines, and boldly 
denounced them ; and an inventor's institute has been formed in the 
metropolis to resist, by every legal meaus, any measure of spoliation 
that the Government may be induced to support. 








Tue Discoverer or THs Cuavetanp Ironstons.—Mr. Stephen 
Forster has written a letter to the NV. weastle Chronicle to show that 
the discovery of the capabilities of Eston, in Cleveland, as a suitable 
place for the manufacture of iron is due to him, and that it was 
through his exertions that the works there were begun. He says: 
“In the year 1848, 1 went to York-hire for Mr. James Burlingson, 


to collect ironstone on the beach at Saltburn. Mr. Burlingson found | 


some stone in Skinningrove beck, avd gave it to me to test. I did 
so, and found it to be ironstone of goud quality. I weut to Skinnin- 
grove, and proved the seam of iroustone in the estate of A. 
Maynard, Esq. 1 then commenced to ‘drift’ for Mr. Burlingson, 
and sent three ships laden away, but the latter gentleman not 
having capital to proceed, gave up the undertaking, which there- 


after went into the hands of Mr Vaughan. I went through 
the Earl of Zetland’s estate and proved the said seam of 
ironstone, also proved the fire-clay, and sent a brick to 





burn, and took it to the hall; the Earl's agent sent me 1s. 
1 then went into Mr. Chalouer's estate, at Guisbro’, to search, and 
proved the seam of ironstone. 
Chaloner’s agent; that gentleman agveed to let me work it at 6d. per 
ton. I sent 17 ewt. away to Middlesbro’, there being no railway, 
the leading was too expensive, 1 gave the contract to Mr. Buickow. 
L said to Mr. Parrington J thought 1 could make Mr. Chalover £7 

or £500 per annuum. Le said, ‘If you can it will put a fine 
feather in my cap.’ Now, the firm receive £7,000 a year for iron- 
stone. [ went to Redear and took some ironstone on the beach 
to work. 8S a Window ove day and viewing the Eston 
hills, L said toa man, * There is someihing in those hills that has 
not been seen yet; if I live I will go iu the morning to see. 
Accordingly 1 went and commenced to search, and proved one 
seam. | told Mr. Vaughan; he said 1 had better not name it to 
any person till he could make an agreement about it. He did not 
know if it was of any use, though the company had sent a good 
many Wagons away to their works i also discovered the 
large seam at the head of the Green-lane, in Mr. Jackson’s 
estate, Both seams are now being worked. When | was at work 
Mr. Marley, the celebrated viewer, sent for me and said, ‘Are you 








TuU 








yr yn 








If the rich or | 


1 also met Mr. Parrington, Mr. | 
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Stephen Forster? I have often heard of you, but never had the 


pleasure of seeing you before.’ He gave me a pint of ale, and 


went out to view my work. I had laboured many a week to prove 


the stone. Mr. Vaughan paid me a little on account, and 
said Mr. Marley would settle with me, but that gentleman 


never paid me one penny. Mr. Vaughan then sent me down to 
Skinningrove until he made an agreement, but never sent for me 
again afterwards, that it might not, | suppose, be said that | had 
found the stone. John Bell, Esq., then took the Skinningrove 
stone. I began to bore for him in Mr. Warton's estate, and proved 
the stone there. Mr. Bell wished to find the stone in the opposite 


side, Mr. Marley came to decide wheie they must begin. I saw the 
drift. I met Mr. Bell, and I said, * What are you seeking?’ Mr. 


Bell replied ‘ironstone.’ I said, ‘If you drift to Redear, you will 
never find it there.’ ‘They neverdid. 1 then lived at Ayton nearly 
six years, and have proved the ironstone on the property of many 
geutlemen in that district and most part of Yorkshire. Ata meet- 
ing to consider the desirability of making the railway to Guisbro’, 
Hl. Pease, Esq., M.P., said that if ever there were a railway to 
Guisbro’, they might thank Stephen Forster. This is all the 
thanks L have received, and thus commenced the working of iron- 
stoue in Cleveland,’ ” 

lron-cLap Navies.—Mr Donald M’Kay, the American shipbuilder, 
furnishes to the Boston Commercial Bulletin an interesting account 
of the iron-clad vessels of England and France. France has 10 iron- 
cased floating-bitteries, 4 large iron frigates, and 2 rams, and 
has on the stocks 10 iron frigates and 4 batteries, which can be 
completed in one year, if necessary. ‘The English have 6 iron 
frigates, but are building 7 iron ships, and are casing 5 or 6 ships 
with iron. Mr. M’Kay thinks these French and English ships 
altogether superior to the American Monitors, which he says cannot 
live in a heavy seaway, and a heavy frigate would run them down. 
Mr. M’Kay says:—“If we compare with these immense fleets the 
iron-cased navy of the United States impartially, we have to 
acknowledge that in case of a war with either of the above powers 
we should have to keep entirely on the defensive, to submit to a 
disgraceful blockade, and to leave our merchant ships all over the 
globe to the mercy of ourenemy. All the Moniters which we are 
building by the dozen are very well to defend our harbours, but they 
are entirely unfit to break a blockade or to act on the high seas; for 
to say that these vessels are good sea-boats, or suitable for men to live 
in, is simply ridiculous, in which statement I shall be upheld by all 
experienced sailors and shipbuilders of any uote. With their very 
light draught of water these Monitors never can obtain a high 
degree of speed, and if ever they should fall in with any of the large 
frigates in deep water they will be terribly handled, and in all pro- 
bability run down. Do not think that this could not be done 
because the Merrimac failed in her attempt to run down the Monitor. 
She struck with a speed of three or four knots, or even not as much 
as that, but a mass of 6,000 to 9,000 tons in weight driven at a speed 
of 12 to 14 knots would give a different result. Of all the iron-cased 
ships that we have, the oniy one that might successfully cope with 
the large English frigates is the Lronsides, built in Philadelphia 
She is well plauned, and her practical construction very well 
executed, but her speed is too low to use the good points of the 
vessel to advantage, and the way of fastening her plates will not 
stand the test of a heavy cannonade; for in the experiments made in 
Eugland with armour plates, similarly fastened by screw bolts 
screwed in from the inside, the bolts broke off short on the inside of 
| the plate whenever a heavy shot struck the plate near such bolts. 
It is satisfactory to know that Mr. Webb has got a contract for 
building an iron-cased ship according to his own plans. He certainly 
will produce something able to compete with any European frigate.” 
In conclusion, Mr. M’Kay suggests the construction for the Northern 
navy of 20 to 30 fast iron-cased shell-proof corvettes, of about 
10 tu 12 heavy guns each, and of a moderate draught of water, with 
high speed; and about twenty to thirty 5v-gun frigates, not cased, 
for foreign service, and as many sloops of 14 to 24 guns, of the 
highest speed obtainable, so that they may be enabled to strike unex- 
pected blows and to evade their iron-cased adversaries, Which never 
will obtain the same high speed at sea as can be given to them. 

Fatt or A Viapuct oN THE HamMersuitu AND Crry EXTENSION 
Raitway.—On the night of the 6th inst. fourteen arches of the 
viaduct by which the above railway is carried from Notting-hill 
towards Wormwood Scrubs fell suddenly, burying and killing 
| six of the workmen. It appears that in consequence of one of the 
| piers which support the arches sinking it | 








cecame necessary on 
fiursday to shore up several others which were also giving way. 
The work proceeded in a satisfactory manner till a few minutes past 











eight o'clock in the evening, when with a tremendous crash 
fourteen of the arches fell in. The ae nt is attributed 
to the wet weather which has lately prevailed, and which 
it is supposed had weakened the foundation of the pier 


referred to. During the whole of Friday the engineers, Messrs. 
Fowler and Wilson, and the contractor, Mr. Rummens, were engaged 
in tracing the causes of the accident. It appears that within the 
last fortnight the supports were withdrawn from fourteen of the 
arches on the City side, those on the southern side still remaining. 
The latter stand intact. The general impression is that the cause of 
the catastrophe was the premature removal of the supports. There 
are various other rumours in circulation, and among them it is stated 
that the side of aditch that ran parallel with the central arch of the 
viaduct unexpectedly gave way. Another statement is that on the 


withdrawal of the supports, wagons laden with materials for the 
| purposes of the works were conveyed across the viaduct and caused 
| the unfinished walls to give way. 
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TO CORRESPONDENTS. 
*,* Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 


ErraTUM.—By a transposition of words in our leading article last week. we 
were made to say that coke had been substituted in pl ce of coal for locome- 
tives. The error hurdly requires correction, as the meaning which our 
readers will have taken is the opposite of thut expressed. 

I, A. (Cleator).— The 3in. pipe, if covered, ought to answer. 

J. W.—We cannot find any patent for Mr. Whalen's process, and cannot say 
what it is like, 

A Youne DravGutsMan.—/s it not asking rather too much of us to check 
your calculations 7 

Mr. C.— The Cwil and Mechanical Engineers’ Society meet at the Freemasons 
Hall, Great Queen-street. 

J. H.—The annual subscription is, we believe, half a guinea. 
Secre ary, Mr. A. Williams, 64, Bankside. 


. 


Write to the 


A NEW SUB CRIBER. — Perhaps if you apply to Messrs. John Crowley and Co., | 


of Shepie/d, they can help you to what you want. 

A. B. 5. (Ayr).—Cun cou not ** draw” the temper of your steel in the jire? 
Ihe should say that was the best way o/ sorlening it. 

T. G. (Norwich). — You may safely trust the business to any respectable patent 
ag-nt unless you prefer preparing the papers for yourself. 

J——N BroTisrs —What do sou wise us to notice? That the jury in 
Class VIII, overlooke: you? You are not the only ones overlooked. 

ENGLISHMAN. — We believe the Austrian Lloyd Company's oyfices are at 
Trieste. Their voats average somewhere about 200 nominal horse power. 

H. 38. (Brixton-hill).—A simple, nest, and inerpensirve epparctus sor the pur- 
pose mr, ht * take,” if properly introduced to engineers. We should be dis- 
posed to think well of it. , 

W. H.—A road lovomotive, weighing under two tonsa, is subject to the same toll 
as a horse and cart ; in your esse 44d. The Locomotives Act was published 
in THE ENGINE:R Of August 23rd, 1861. 

A CONSTANT SUBSCRIBER. - We never heard of any “formula” being used for 
* calculating ” the back pressu:e in locomotives. You wust put on the Indi- 
cator and se. Tne back pressure being found, for uny speed, it will cary 
us the square of the speed. 

J. J. G.—The resistunce of iwetals to shearing is the same as their cohesive 
strength, It sequives the same force to cut a bar o/ won across as to pull it 
intwo An oval bolt should shear as easily across the lurger as the smaller 
diameter, Were the Cornish water tubes tu pered ? 

A Supscriper.— Mr. Pourneyron’s turbine waa sirst brought out about forty 
years ago. 
and may be very nearly that due theore ically to the 
area of discharye is the leading dimension of the wheel. 

LocomoTivss.—Zie sis ebores of Bury's earlier engines were welded up whole, 
Messrs. Beyer, Peacock, and Co, ocersionilly weld the longitudinal joints of 
tneir bo le 8. Mr. Hickworth. of Durlington, hus also don so. Mr. Ber- 
tram’s process uppear’s to us to be a very goud cue. He has made no locomo- 
tive boilers. 

IGnoRAMUS. —Jt does not matter what is the power for driving a vessel as long 
as there is enouyh of it. 
off nearly 20 knots an hour. 
runat the rate of \i§ knots aan hour Jor weenty-Jour hours bout 
Red Jacket, sailing clipper, once averayed 1. § knots an hour jor 

T. W. (Fortar).— For the saper elevation of the viter rad, ovvei 
inside of a railway curve, Professor Rankine vives che following Jorimuta i— 

y2 


head of water. Tre 


The Sovereign of the Seus iw sud to have ove 
and the 





er, 





S = gauge in feet X }3,. 

S = super e evation in feet, 

V = velocity in miles per hour, 

r = radius of curve in feet. 
The Civil and Mechanical Enginers Suciety ao not dispose of their papers, 
nor do they publish Vain ia a sepurate Form. 


INVALID PATENTS. 
(To the Editor of The Eagineer.) 

Sir,—Your articles upon the above subject, I consider, are very useful, as 
there is a large number of supposed inventions patented which have pre- 
viously been in use, and many of which have be.n the subjects of previous 
patents. I can bear you out in several instances, more particularly the 
one in dispute between you and Mr. Cuandler, as I manufactured in the year 
1554 a Water gauge exactly the same as his, and which was patented by Dr, 
Fife (of the Qu_en’s H sspital, Birmingham, formerly of Neweastle-upon- 
Tyne), in which he used glass of any kind most suitabie for the purpose, or 
talc, with india-rabber fer aking the juint. To the water gauge he added 
on the top a steam gauge and alarm whistle. ‘Vhis gauge was noticed in the 
“*Practical Mechanics’ Journal,” of Juiy Ist, 1853. JUSEPH J ENNENS. 

dockiey, Birmingham, Nov. i, ls26. 
mig are unsble to flnd Dr. Five's parent referred to by our correspondent.— 
Ep. E.] 





WATER AND STEAM GAUGES. 
(To the Editor of the Engineer.) 

Sir,—Having seen in THE cNGINEER of the Sth inst. that you have 
received a letter from Mr. Chandler, resp.cting his water gauge, I may 
say that they were invented fourteen years ago by Mr. Robinson, of 
Belfast. lL also beg to say that I invented, in 1855, a hgh pressure steam 
gauge, of the shape of a sugar ljoaf, similar to Mr. Allan's, of Perth, and 
ior Which he has taken out a paint. My invention is well known, aud 
many of these gauges are in use. 

Mr. wobinson registered his water gauge February 8th, 1848, No. 1345. 
Mr. Goodfellow exhibited one similar at the Exhibition in 1851, Class V. 

WILLIAM CARR, 

St. Peter-street, Blackburn, Nov. 11. 


MEETINGS NEXT WEEK. 


INSTITOTION OF CiviL ENGINEKRS.—Tuesday, 18th November, at 8 p.m., 


Discussion npon Mr. Crawford's paper on “The Railway System of Ger- 
many.’ 

Society oF Arts,—Wednesday, 8 p.m., Opening Address by Sir Thomas 
Phillips, F.G.S., chairman of the Council. 


*,* Ow this evening the Medals which were awarded by the Council fur | 


Papers read at the Weekly Evening Meetinys during th: last Session will be 
distributed, 





Tue ExGrnegr can be had, by order, from any newsagent in town or country, 
and at the varwus railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance) :— 

Half yearly \including double number), ids. vd. 
Yearly pincluding two double nunbers), £1 ils. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
‘Tut ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranieed insertion vanless delivered before eight 
o'clock on Thursday evening in each week. 
wader is hal-a crown ; each line afterwards, sixpence. 
eight words ; blocks are charged the same rate for the space they pill. All 
single advertisements from the country must be accompanied by stamps en 
peyinent, 

Letters relating to the advertisement and publishing departiuent of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
«id communications to be addressed to the Editor of ‘16 ENGINESR, 163, 
Strand, London, WC. 
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DOUBLE-SCREWED STEAMSILIPS, 


STEAM vessels have occasionally been made with two 
Screws, one on each side of the dead wood, and opinion is 
still divided as to their efficieacy when thus placed. ‘Ihe 
object in using double screws has generally been to obtain 
sufficient propulsive power in vessels of light draught, and 
m which, therefore, a single screw of the full diameter 


would either work partly out of water, or, if sufficiently | 


immersed, strike below the keel. ‘lwo screws, each 7ft. 
ii diameter, have almost exactly the same effective area 
4s one of 10ft. diameter, and two, each 17ft. Gin. in 


Clameter, would have the same area of disc as the Warrior's | 
There is another purpose, however, which | 


of 24ft. Gin. 


doubie screws serve admirably, but, until very recently, 
this purpose appears to have been generally overlooked. 
By providing independent engines for each screw, so that, 
Wile one is being worked ahead, the other may be driven 
astern, the vessel may be quickly turned, almost or quite 
within its own length. Mr. Kichard Koberts patented 


The velocity of outilow ve reckoned fron the external diaieter, | 


It hes been stated that sailing clippers have vun | 


The charge for four lines and | 
The line averages | 


this arrangement ten years ago, and has unceasingly ad- 
vocated its adoption ever since, but, until within the past 
| week, his ideas have never been carried into practical 
| effect, at least by our own engineers. On Friday last, 
| however, the Flora, a double-screw steam vessel of 400 
| tons burthen, made her first run down the river, and, in the 
course of her trial, did repeatedly what was never before 
}done in English waters, to wit, turning, under steam, 
| upon her own centre as upon a pivot, and after the 
;manner of a turntable. The Flora is an iron vessel 
| 154ft. long on the load line, 22ft. 6in. beam, and has 
| 13ft. Gin. depth of hold. Her engines, of 120 nominal 
| and 400 indicated horse power, have 26in. cylinders and | 
2lin. stroke, and are supplied from two tubular boilers | 
worked at 30 lb. and one auxiliary boiler carrying steam 
of 50 1b. pressure, The high pressure boiler supplies 
steam for a jet or blast pipe in the chimney, and steam 
|also for drying that from the low pressure boilers. 
|The ship and machinery were constructed by Messrs. 
| Dudgeon, of Millwall. There are two screws, each 7[{t. 
| in diameter, and having three blades of 14ft. Gin. pitch, 
the screws being driven independently of each other, and 
| being placed, one on each side of the dead wood, and 2ft. or 
3ft. apart in the clear, On Friday last the Flora started 
down the river, drawing 7ft. aft and Sft. din. forward, the 
estimated displacement being 350 tons, and the area of im- 
| mersed midship section 130 square feet, the hull having 
'a nearly flat floor with tolerably square bilges. On the 
passage from Tilbury to the Nore the engines were worked 
with but 151b. steam, and the mean speed was 10°6 knots, 
the rate of the screw being 14°5 knots. Of this difference of 
| 3°9 knots between the rate of the ship and the screw, about 
one-half was estimated to be due to the adverse tide, while 
2 knots were lost by the slip of the screw. ‘The fair 
average, under easy steaming, was taken as 12 knots. A 
full speed trial was then made from the Nore to the 
Mouse Light, a distance of 74 nautical miles, and the 
time occupied in the run was taken as 31 min. 43 see., 
the rate being 14°66 knots per hour, On the run 
' back from the Mouse Light to the Nore the vessel was 
detained 15 min. by a hot bearing, but, notwithstanding 
this, and the fact that the vessel was running against an 
lebb tide, the run was made in 34 min., or at the rate of 
13-7 knots nearly. Upon this part of the performance the 
| Zimes, whose reporter was present, remarks that, “ if her 








The most interesting of the trials then commenced, to 
wit, the turning of the vessel upon her own centre and by 
| her own engines. So important was the result of these 
| trials likely to be, in demonstrating the applicability of the 
| new system to the gunboats in course of construction, that 
the Admiralty had despatched Mr, Dinnen, inspector of 
| machinery afloat, to report upon the matter for the infor- 
| mation of the Board. Under Mr. Dinnen’s directions the 
ship was first driven ahead by both engines, at full speed, 
and the helm put hard over to ascertain what time she would 

| occupy in describing a full circle. ‘This was ascertained to 
ibe 3 min. 13 see. The ship was then kept on a course at 
full speed, while one engine and screw were eased and then 
stopped, the other being kept on at full speed. With the 
helm hard over the vessel was 3 min. 26sec. in describing 
a full circle. One engine and screw were next worked 
| full speed ahead and the other full speed astern, the helm 
hard over as before, aud the time occupied in turning a full 
| circle was 2min. 34sec. With the vessel at rest one screw 
was then worked at full speed ahead and the other astern, 
and the circle was made in 4 min. 2 see. The largest of 
| the circles made in turning was estimated not to exceed in 
its diameter three times the vessel’s own length ; but, on the 
last trial, she turned upon her own centre as upon a pivot. 
The importance of these trials, in their bearing upon the 
construction of vessels of war, can hardly be over esti- 
mated. Here we have light draught, great speed, and a 
| power of revolving the ship, so that she might almost be 


| 





| manoeuvred to “dodge” the enemy’s shot, while possess- 
jing the choice of position for return fire. Commander 
| Symonds, R.N., who has for a long time advocated Mr, 
Roberts’ views upon this subject, and, as a naval officer and 
| practical sailor, illustrated their application to war ships, 
| read a paper, on the 31st of March last, before the Royal 
United Service Institution, wherein he ably treated the 
| whole subject of twin screws worked independently of 
each other. In conjunction with Mr. Roberts, Captain 
Symonds advocates a form of screw which, from experi- 
ments, appears to be incapable of fouling, and he proposes, 
moreover, to cut away the whole of the dead wood and to 
provide two rudders working together. In almost al! cases 
tue ship would be steered by her screws alone. The results 
of the trial of the Flora have ufforded a most satisfactory 
confirmation of what, in the absence of previous experi- 
ments, had been put forward in favour of this mode of pro- 
pulsion, and it may yet be found that it is better on every 
account to thus manoeuvre a fighting ship on the surface of 
the water than toturn a heavy cupola on the ship’s deck. 
The Warrior and Black Prince, as our readers are aware, 
occupy from eight to twelve minutes in making the circle, 
aud require a great amount of room to turnin. ‘That 
some means other than the rudder are wanted to get a 
ship round, may be conciuded {rom the readiness of the 
Lords of the Admiralty to authorise the following 
singular experiment the other day, in Keyham basin :— 
* Pipes of above a foot in diameter have been fitted tu the 
* gunboat, Jackdaw, one on cacl side, having communica- 
tion below the water-line amidships and at the bows. 
The ship was lasied about the waist to a buoy, and the 
| * valves connected with the pipes having been opened, the 
| * force of the steam of the ship’s engines was brought on 
cach pipe alteruately, so as tu drive the water out at the 
bow, and cause the ship’s head to turn in the contrary 
‘direction, which is the object of the invention. The 
‘experiment was conducted under the superiatendence 
of the officers of the Steam Keserve, and is suid to have 
“been successful.” 
The Americans, it should be said, have for some time kad 
a few vessels running with twin screws, driven by in- 


“ 


“ 


“ 


|“ tonnage and horse power are fairly considered there can be | 
“no doubt the Flora is the fastest screw steamship afloat.” | 





; dependent engines. ‘The Stevens battery, if ever com- 


pleted, is to be thus driven, and the Naugatuck, a small 
vessel of war (indeed but 100ft. long and 20ft. beam), has 
the same system of propulsion. Some of the American 
steam-packet boats have two screws, driven by independent 
engines also. Among these is the John Nelson, a vessel em- 
ployed to take railway passenger trains across the Delaware 
river, opposite Philadelphia. The John Nelson is an iron 
boat, 225ft. long and of sufficient beam to take three lines 
of railway carriages upon its main and only deck, and runs 
at eight miles an hour ina stream a mile in width and 
having a strong current, irrespective of a rise of tide 
amounting to about 6ft. This vessel, we learn, has been 
repeatedly turned, end for end, in 14 min., equal to 
3 min. for a full circle, and on some occasions the turning 
has occupied but 1 min. 24sec. The boat is of light 
draught, the two screws, one under each quarter, being 
driven by independent non-condensing engines. 

The whole system of double and independent screw pro- 
pulsion is now ina fair way of being thoroughly tested, 
and we shall confess to some disappointment if the obvious 
advantages which it promises, in respect of war ships 
especially, are not realised in actual and permanent 
practice. 


THE CORROSION OF LOCOMOTIVE BOILERS. 


OnE of the Great Western passenger engines blew up 
last Saturday morning while steam was being raised on it 
in the Paddington engine shed. ‘Il'wo men were instantly 
killed, and another was so injured that he has since died. 
On examination of the wreck of the boiler it was found 
that extensive corrosion had taken place on the inside of 
the middle ring of plates, and near one of the longitudinal 
seams of rivets, It is nothing unusual for locomotive 
boilers to fail in this way. We last week printed an offi- 
cial report, by Captain Tyler, R.E., one of the inspecting 
officers to the Board of Trade, and in this report, three 
recent cases of locomotive boiler explosions, which had 
occurred from the same cause, and in the same manner as 
that which took place last Saturday at Paddington, were 
mentioned. Boilers of, say, gin. plates are put to hard work 
on railways, and kept a-going for ten, fifteen, or twenty 
years without any internal examination whatever, except 
when, after six or eight years’ wear, a sct of tubes are 
renewed. ‘The engine under notice had run twelve years 
with, we believe, ove internal examination. We should 
do wrong, however, to say that boilers are generally left to 
themselves in this manner on all railways. But such is 
the practice on the Great Western, London and North- 
Western, Great Northern, Midland, North-Eastern, and 
some other great lines. And yet it has long been known 
that locomotive boilers are always more or less subject 
to corrosion, both in broad patches and in long, 
narrow grooves, the latter almost always in the 
neighbourhood of, and parallel to, seams of rivets. 
This corrosion in grooves 1s known as “ furrowing,” and 
although well defined cases of this sort are occasionally 
referred to mysterious causes, there can be but very few, if 
any, locomotive engineers who have not had opportunities 
for observing the phenomenon itself. We have ourselves 
seen, on several of our great lines, boiler plates otherwise 
apparently sound, but with a long deep groove— 
almost resembling the cut of a square-nosed tool—half an 
inch or so off from a rivetted joint. Mr. Sewell wrote upon 
this furrowing some years ago, und former official reports 
upon railway accidents have contained allusions to the same 
subject. It is supposed by some engineers, including, we 
believe, Mr. Clack, that as, from the manner in which 
boiler joints are commonly made by overlapping the plates, 
the barrel of the boiler cannot be of exactly circular form, 
the pressure of the steam, tending to force the boiler into 
that form, causes a certain slight bending of the plates near 
the longitudinal joints every time steam is raised. ‘This is 
not unlikely, and the effect would appear to be the ultimate 
injury of the iron where thus strained. We believe, how- 
ever, that furrowing takes place also along butt joints, with 
which, with a welt piece, boilers are made of almost exactly 
circular form. Mr. Sewell believed that the vibration, 
which we may suppose to be almost constantly going on in 
all boilers under steam, was arrested at the joints, aud that 
the iron suffered there in consequence. Either view, of 
course, would go to show that, the same causes being at 
work in all boilers, furrowing should be the rule and not 
the exception. However this may be, we have alluded to 
the subject more for the purpose of observing that 
furrowing, although proceeding insidiously, is so well 
known that no boiler can be considered as safe for 
any considerable length of time without either careful 
internal examination, or a sufficient test of its strength. 
To actually examine the interior of a locomotive boiler 
would require the withdrawal of most, if not all, of 
the tubes. We have understood, indeed, that, on the Great 
Northern line it has lately become the practice, when an 
engine is in for repairs, to take out a few of the tubes next 
to the plates of the boiler, and after thrusting in a lamp 
on the end of a Jong rod to observe, as far as may be, the 
condition of the plates. But little could be gathered, how- 
ever, from such an examination. On the Eastern Counties, 
South-Eastern, Lancashire and Yorkshire, Caledonian, 
Edinburgh, and Glasgow, and some other lines, the hy- 
draulic test has for some time been employed for ascertain- 
ing the soundness of boilers, and it happens that boilers do 
not blow up on these lines, whereas such disasters are be- 
coming somewhat common on others where the same test 
has not been adopted for engines under repair. In the case 
of Milliken. the London and North-Western Railway 
Company, one of whose locomotives blew up, in July, 1861, 
near Rugby, Mr. Gooch, Mr. Sturrock, Mr. Kirtley, and 
other experienced locomotive engineers stated in their evi- 
dence that the hydraulic test was likely to injure the boiler. 
Ifa boiler be once strained beyond the limit of elasticity of 
the iron it would be injured no doubt. A boiler, however, 
the bursting pressure of which was, as it should be, 
upwards of 600 lb., per square inch, would not be injured 
by a temporary water pressure of 250 lb. At the 
sume time the actual strength of no boiler can be 
known without bursting it open experimentally, and 
therefore the boiler, supposed to be capable of bearing 
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600 lb. pressure before giving way, might really have a| 
strength only equal to 300 lb., in which case a test pressure 
of 250 \b., although it might not actually rupture the boiler, | 
would undoubtedly injure it, and thus hasten the explo-ion | 
which, even without the test, would have been likely, 
sooner or later, to take place. Notwithstanding, therefore, 
that the hydraulic test is extensively and successfully used, 
there may be reason, in some cases, for hesitation in adopting 
it. Yet, as we pointed out on a formcr occasion, it does 
appear that any strain put upon a locomotive boiler must 
temporarily enlarge it to some extent, and a strain 
approiching one-half of the ultimute strength of the iron 
ought to exhibit itself perceptibly in an increased diameter 
of the boiler. Indeed, from experiments made upon the | 
strength of gun barrels and hollow cylinders for ordnance, | 
we do kuow that the enlargement, even for moderate strains, | 
is easily observed. Why not, then, carefully measure the | 
diameter of locomotive boilers under the hydraulic test, 
and thus ascertain whether, after the pressure is let down, 
the barrel returns to its original diameter. If it do, it may 
be concluded that the test has not exceeded the limit of 
elasticity of the iron, and that, therefore, the boiler has 
suffered’ no injury. ‘The hydraulic test is one of such 
simplicity, and is so readily and cheaply applied, and it is 
so prubable that it might have prevented every one of the 
explisions to which we have alluded in this article, that if 
all reasonable apprehension of dunger in its use may be 
removed, it assuredly ought to be adopted in every railway 
engine shop in the world. Wrought iron, it is true, 
elongates but from the ~} to the of its own length 
before the limit of its elisticity is reacned, and at this rate 
a boiler 124ft. in circumference would be enlarged only 
from ,!;in. to ,!;in. in diameter; but with even much less 


! 
L000 


than this small alteration, the difference should te 
readily observable and measureable. With a thin steel } 
wire placed around the boiler, snd with its’ ends 


the extension of the circum- 


lapping over each other, 


ference of the boiler by from 4th to fin. would be 
very readily seen. We have taken our estimate of 
the extensibility of wrought iron from the generalls 


accepted authorities, the modulus of elasticity (or force, 
which, if a bar of iron did not break, nor sensibly diminish 
in cross sectional area, would stretch it to twice its original 
length) being commouly taken as about 26,000,000 Ib., for 
wrought iron. Gun barels, however, have been enlirzed 
ot th of their original diameter by a strain of about 16,000 Ib. 
per square inch, aud in some cases a distension of .Uth has 
been obtained with a strain under 17,500 Ib. per square 
inch of the cross section of the iron. At this rate a 48in. 
boiler, under a pressure of 250 1b., would enlarge nearly lin. 
in diameter! Nothing like this could be expected, 
however, with the very best boiler plate. Mr. David 
Kirkaldy, whose invaluable experiments on iron and steel 
we have had occasion to notice before, tested most of the 
best known brands of boiler plate, not ouly up to their break - 
ing strength, but also froma, oint at about the limit 
their elasticity, thence applying successive strains o 
2,000 1b. per square inch, With Farnley plates, the brea! 
ing weight of which was 62,534 lb. per square inch, 
a strain of 26,000 lo. caused an elongation of ‘0018S of the | 
original length, equal to *27in. in the cireumforene of a 
4ft. boiler. Bradley S.C. crown plate, breaking at 
58,004 Ib., stretched ‘0014 at 26.000 Ib., equal to *2lin. in 
the circumference of a Aft. boiler. Lowmoor plate, ! 
ever, ofa breaking strength of 57,581 1b. did not perceptibly | 
stretch at all with 380,000 Ib. As we understard Sir. | 
Kirkaldy’s experiments the measurements of clong ton | 
were taken while the iron was actually under strain, end | 
do not represent the permanent elongation caused 
by a strain which has ceased to act. others | 
of the specimens of best plates showed no elonga- 
tion until nearly three-fifths of the breaking weight | 
had bcen applied, thus to a certain extent disproving the | 
general conclusion that the extension of good wiourht } 
iron is one ten-thousandth of its own length for each ton | 
per square inch of strain up to the limit of elasticity. We 
must yet believe, however, that the application of pressures | 
| 


{ 


<- 
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of 250 1b. per square inch in sound locomotive boilers will 
show a visible enlargement without injury; whereas, if 
the boiler be really weak already, there can be no question 
that the permanent distension, caused by the application of | 
a considerable pressure, would at once proclaim the fact. 
If no distension, either temporary or permanent, is observed, | 
it may be salely coneluded that the test has not injured the | 
boiler, 


THE NEW SUSPENSION BRIDGE, 


A BRIDGE of hideous appearance, but, as we believe, 
constructcd upon sound engineering principles, teo loug 
neglected, has this week been opened across the river 
between Westminster and Lambeth. In the words of Mr. 
Tite, the President of the Institute of British Architects, 
the new bridge “is irredeemably ugly, and onc is almost 
“tempted to regret that thereis not a committee of taste to 
“which desigus for new public works should be st bmitted.” 
The ugliness appears all the worse when we are reminded 
that one really tine suspension bridge, tnat at Hungerford, 
is coming down just as the new monstrosity is taking its 
place permanently among our pontine structures. Uneom- 
fortable us every one, with the least taste, must now feel in 
looking up the river from Westminster Bridge,the Lambeth 
affair is not to be despised. It stands, we do not doubt, 
firmly on its foundations, and in its superstructure, we 
believe, it has a strength and adaptation to heavy 
and irregular traffic which no suspension bridge ever 
before erected in this kingdom has possessed. We believe 
Mr. Burlow must have some latent taste, but that, under 
the supposed necessity of demonstrating the extreme limit 
of economy of which his tavourite system is capable, he 
has sacritced everything in the present case to utility. 
This point establishid—for his new bridge is said to 
have cost no more than £30,000, or £1 per  superticial 
foot—we hope he will never attempt another work of the 
kind in or near London until he shall have determined to 
consider what is due to appearances, either by producing a 
greatly amended design of his own, or by co-operation 
with some engineer or architect of known taste. 


| even then be strong cnough jor its traffic. 


The length of the new bridge is 1,040ft., the distance 
between the opposite abutments being 828/t. ‘Ihe extreme 
width is 32ft., cf which 20ft.is the roadway leaving two foot- 
ways of 6!t. each. There ure three suspension spans of 280it. 
cach, the sidespans rising awkwardly from the lo-y shore on 


| either side, while the middle span is level, as near as may 


be. The suspension cables are taken over four pairs of 
pyramidal towers of plate iron, there being a pair of these 
towers on each shore and two pairs in the stream. Each 
tower is made of tin. boiler plate, connceted and stiffened 
by 24in. angleiron, and made cellular for greater strength. 
At the abutments two of the towers :est on masonry. Ou 


|the river piers they are fixed on cast iron cylinders, 


which are taken down i8ft. below the bed of the river 
and into the London clay. These cylinders are 12tt. 
diameter and 14in. thick. They were lowercd into the 
places they were to occupy and foreed down below the bed 
of the river. The water and mud were then dredged out, 
and the cylinder filled to a depth of 9ft. with solid con- 
crete, then 3fi. of solid brickwork, finishing with a brick 
invert arch, and thence a lining of 3ft. of soiid brickwork 
up to the top of the eylinder on which the tower rests. 
This lining of brickwork, therefore, leaves a circular open- 
ing 6ft. wide in the cylinder down to the bed of the river, 


so that the work can be examined, if necessary, to its viry 


foundations from time to time. Beneath the roadway of the 
bridge these circular piers are joined together with cast- 
iron brackets, but beyond this each is an independent 
structure. 

The cables, answering to the chains in ordinary sus- 
pension bridges, were made by Messrs. Newall and Co., of 
charcoal irou wire. There arc two cables on each side, 
cach formed of seven ropes, each rope being formed of 
strands of wire ‘in. in diameter. The sectional area of 
each main cable is given as 100 square inches, and their 
united strength as equal to a load of 4,000 tons, the esti- 
mated maximum load of the bridge being GUU0 1ons. From 
a published description of the bridge we learn that © tle 
“ropes are sceured at either ond round what may be 
“ termed a massive eye-bolt, with 28 screw- bolt fastenings, 
“each fastening having already been tested with a strain 
.f 82 tons. The ‘anchorage’ in which all are finally 
secured on both sides of the river is on the Lambeth 


“ 
“iron holdfasts or beams, built into a solid masonry ot 
concrete 20tt. below the surface. On the West.rinster 
side, where the ground is little better than loose peat, 


“ 


“ 


“ the auchorage is made by ascries of 12 square cast-iron 
“caissons, each weighing seven tons, sunk into the 


“eravel, und filled with concrete, and the square space 
thus enclosed by the whole twelve dug out and filled 
“ with conercte, so as to form one immense compact bed of 
‘iron and eenerete 2Oft. below the surface. Thus far, 
“therefore, the ends of the ropes ave as firmly secured 


7 


“as if they were tuken down to the centre of gravity | 
“itself. It only remains to be scen how, in this situation, the | 


“ wire will resist the attacks of its great destroyer rust. 
* The want of efficient prec sutions against this app ercntly 
“insignificant item of wear and tear has brought miainy 
* wire-r pe bridges toa premature end. From the wire-repes 
* so secured come duwn ar gular series of lattice tie reds 
“uprights, with diagonal bracings on each side, at an angie 
“from the roadway cof 45 deg. Beyond that these latter 
“are placed closer than we have ever seen them before, and 
« of greater strength, there is not much in what we have 
* described that differs in principle from other suspension 
The roadway is usualy then hung to the ropes 
In Mr. 








“ bridges. 


“and tie rods, and there is an end of the work. 


|* Barlow’s bridge, however, a new principle is mtroduced, 


“ which almost, if not quite, docs away with the lateral 
“and vertical motion so dangerous to ordinary suspension 
* bridges, and which has renacred some in this country aud 
“many in America almost uscless fur heavy traffic. This 
* consists of taking under the floor of the bridge wha may 
* be called two powertul longitudinal box girders, one on 
“cach side. 
“and each is 2it. din. deep by Sin. wide. Thes« 
“auy upward or downward movement to a minimum, aud 
“absolutely check all lateral swing. To these girders, 
“ which are, in fact, the backbone of the whole structure, 
“the lattice tie rods we have described are fastened, and 
“ thus such rigidity is given that, calculating accoruing to 


” 


“the strain wrought iron ought to bear per inch, it is said | 


“ that the whole floor of the bridge, if laid sideways, would 
Certainly 
ring the worst gusts of the late gales the brid; 





“da e has 


;* remained as steady even to experiments to detect vibra- 


“tion as if it had been built of stoue. 


Between these main 
“ box girders, which run from end 


g to end of the whole 
* structure, wrought iron cross girders are laid at intervals 
“of dit. apart. On these again are wrought iron plates for 
“the roadway, which is paved with a wooden pavement, 
“set in inineral pitch, so as to give elasticity to the 
“ thoroughfare, while securing the ironwork beneath it 
“ from the action of either air or water.” 


Mr. Barlow, we have no deabt, will prepare full parti- | 


culars ef the construction, weight, strength, stability, and 
cost of his bridge, in a paper for the Lustitution of Civil 
Enginecrs. He has persevered for a long time, and in the 
fac ‘reat oppcsition, in urging the merits of the sus- 
pension principle upon the profession, and if he has sue- 
the 









of 


ceeded in’ curing instability of wire cable or chain 
bridges, and in a really economical manner, he will not 
need to be greatly ashamed even of the ugly structure at 


Lambeth. 


THE FLOW OF WATER OVER 


Ira small hole be made in the side of a reservoir, and 
at a distance of 1ft. below the surface of the water within, 
the theoretical velocity with which the water will flow out 
through the hole will be S-U3ft. per sceond. Although 
each particle of water escaping through the orifice may 
not have actually fallen from the surface of the water 
within the reservoir, each escaping particle will neverthe- 


less have been subjected to the weight of a column of | 


water lit. high, and the mobility of the liquid particles is 


such that the effect ‘of this pressure, upon each escaping 


shore, where the ground is good, formed by mussive | 


The sectional arca of cach of these is 40in., | 
diminish | 


particle, is nearly the same as if it had actually fallen 
through the space of Ift., thus acquiring the velocity cor- 
| responding to that fall, and which, theoretically, is 8-03ft. 
per second. If, now, a vertical rectangular slit be made in 
the side of the re-ervoir, and extending lft. below the 
surface of the water within it, the theoretical velocity of 
the escaping current will, at different depths below the 
surface, be as the square root of the depth from the surface, 
Thus, at 3in, or °*25ft., below the surface, the velocity 
will be one-half as great as at 1ft. below the surface, for 
V a 
Vi 
stream into some number of equal spaces, and calculate 
the velocity of outflow at each aivision of the depth —the 
velocity being always as the square root of the depth 
below the surface--we may, on a diagram representing a 
section of the side of the reservoir, set off a corresponding 
series of horizontal lines, each representing the initial 
velocity of a particle of water escaping from the reservoir 
ut the level at which the line is drawn. The lowest of 
these lines will necessarily be the longest, and if we trace 
a line through ticir outer ends we shull find them to be 
ordinates of a parabolic curve, and from a well-known pro- 
perty of the parabola we may deduce that the mean 
velocity of the escaping stream is exactly two-thirds the 
velocity at the bottom of the slit. ‘Thus the theoretical 
mean velocity of a stream of water, issuing, from the side 
of a reservoir, through a rectangular slit or opening ex- 
tending lft. below the surface within, would be 
8-03 =x 2 = 5'3d!t. per second, or 321°2ft. per minute. For 
any other height, in feet, represented by H, the theoretical 
mean velocity of the escaping stream would be § V H 803, 
| in feet per second, or ? V H 481-8 in feet, per minute. The 
theo etical discharge, in eubie feet, would be the product 
of the velocity, thus obtained, into the length and depth 
ot the orifice (the depth below the surface of the water in 
the reservoir)—a rectangular orifice being always under- 
stood. thus, with a length L, and a height, H, of water 
in the reservoir, as measured above the bottom of the dis- 
charging oritive, we ~hall have, for the theoretical discharge 
jn cubic feet per second, 
D=?:LHyYHs8-03, 
and per minute, 
D=2:LHVH4S81°8. 
These formvla may be varied in form 





— } 
— se 


If we divide the depth of the outflowing 





without affecting 


| their value. ‘Thus L and H may be first multiplied to- 
gether, giviog an urea A which may be introduced thus, 
D=2A /H 803, 


D being cubie feet per second. 

As ® and 803 are constants, they may be multiplied at 
once—thus, } x S03 = 4°35, and, therefore, the last equa- 
tion becomes, 

D=LHVJHi 535. 
Inasmuch as the square root of the cube of any number is 
always equal to the product of the same number into its 
own square root, some cngineers adopt, for H ./H, the ex- 


pression Jil’, or H*. The formula for theoretical dis- 
charge in cubic feet per second then becomes 
D=L H* 5:35. 

A trial will shortly convince any one whether it is more 
expeditious and convenient to first cube a number and then 
extract the square root of the cube, or to first extract its 
square root and then muitiply thai root by the number itself. 
Must engineers, we apprehend, will prefer the expression 

Ii v H, rather than / Ti? (H*), 

We have thus far dealt with theoretical discharges. 
Water, however, never flows with its theoretical velocity 
under any circumsiances applicable to practice. ‘The real 
discharge is always less than the formule already given 
| would show. Experiment only can be rclied upon to 
show what is the actual discharge and consequent velocity, 
It is needless to say that experiments under a great variety 
of circumstances have been made by many piiisophers and 
hydraulic engiueers, and from «hese experimeuts co effi- 
Cieuts expressing the proportion which the actual velocity 
of water in motion bears, under various conditions, to its 
theoretical veocity have louug since been obtuined. Unless 
an engineer has the meaus of actually and accurately 
| measuring all the water flowing over a given weir he 
; can only estimate the discharge approximately by first 

observing the head of water flowing over and the length 
and form of the weir, and then sceking, in some trust- 
worthy work on hydraulics, a co-efficient applicable to the 
particular case in hand. So variable, however. are the cir- 
cumstances under which the different co-eflicients apply 
that, in the words of Mr. Blackwell, C.E., who has made 
a vast number of careful observatious upou the fiow of 
water, “no formula witha constunt co-efficient will give 
the true discharge of water by a weir.” 






Before entering upon the subject of actual discharge 
attention stould be called to the iact that the thickness of 
the water flowing over the crest of a weir affords no datum 
Whatever from which the discharge or overflow can be 
ascertained, ‘The measure of the true head, or charge of 
watcr, is the height, above the crest of the weir, of the 
sull or nearly stili water in the reservoir. Although no 
practical use can be made of the dimension representing 
the actual thickness of the water on the crest of the weir, 
it may be said that Dubuat, an eminent French hydrau- 
lician, had assumed that this thickness was always exactly 
one-half of the total head, or depth as measured from still 

| water inthe re-erveir. Authentic experiments, however, 
have since shown that the thickness of the overtiowing 
sheet of water may vary from onc-lourth to eight-teuths or 
the tue depth to be taken in a calculation of the actual 
Lschurgee. 

Phe uctual discharge of water over weirs may vary from 
“45 to ‘8 of the theoretical discharge, as culeuiated by the 
formule already given. ‘The co-etlicieuts obtained from 
experiments are least, 

Ist. When the edge, or crest of the weir, has a maximum 
thickness in the direction of the flow. 
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2nd. When the head or charge of water is a maxi- 
mum. 

3rd. When the horizontal length of the weir, measured 
at right angles to the flow, is a minimum. 


With these three conditions combined, the actual 
discharge may be less than ‘45 the theoretical, us 
has been proved by Mr. Biackwell and _ others. 


With a weir formed by a very thin plate of great 
proportionate leugth, and with a very small charge or 
depth of water on the weir, ‘8 of the theoretical discharge 
may be attained in practice. In Mr. Blackwell’s experi- 
ments, made in 1850, the co-efficient with a charge of 8in. 
on avery thin-edged weir, 10ft. long, was *58, while with 
the same charge upon a weir of the same length, Lut 2in. 
thick on the edge where the water overtluwed, the co- 
efficient was but -547, and when the crest of the weir was 
made 3ft. thick, the co-efficient fell to -468. The charge 
or depth of water, too, is as influential in the result as the 
thickness of the edge of the weir. Thus M. Poncelet (who, 
with M. Lesbros, made a most elaborate series of hydraulic 
experiments, upwards of thirty years ago, under the aus- 
pices of ‘he French Government,) obtained, with a given 
weir, a co-efficient of 694 with a charge of only 0°39 in. of 
water, whereas with a charge of 7-9in, of water upou the 
same weir, the co-efficient was but °572, and thus had the | 
first co-efficient been applicd to determine the overflow with 
a head of 7-9in., the resuit would have been more than 21 
per cent. in excess of the actual discharge. In Mr. Black- 
well’s experiments with a very thin-edged weir 10ft. long, | 
the co-efficient for a charge of lin. was “808, and for a | 
charge of Yin. only *529, the first co-efficient being nearly | 
53 per cent. greater than the second, | 

| 

{ 





While dealing with coefficients we may mention that, 
here and there, a writer confuses the matter by multiplying 
the true cvefficient by 3, instead of first multiplying | 
Vii 8 03by 3. Thus, in Mr. Fairbairn’s book on Mills and 
Millwork, « coefficient of +44, ubtained as we have described, | 
really means °66, whcn 1educed to terms applicable to the 
expression ? LH V 118-03. For ¥ H8-03, also, it is not unusual 
to write /2gh, g, or gravity, being 32:12, and A the 
height as before. 

It is remarkable that there is no formula in use among | 
engineers which takes account of the varying conditions of 
the discharge of water over weirs. Mr. Beardmore’s for- 
mula takes no account of anything but the charge of water 
and length of weir. It is 

D = 214 Vv H3 | 
where D is the discharge in cubic feet per minute. | 

The equivalent of this formula for a discharge in cubic | 
feet per second, would be 

D = 3:566H / H | 
and as 3-566 is exactly two-thirds of 5°35 (theoretical mean | 
velocity of an overflow under a head of 1ft.), we find that | 
Mr. Beardmore’s constant is ‘666. No one, however, can be 
better aware than Mr. Beardmore that the co-efficient ‘666 
is applicable only within a very varrow range of actual | 
conditions. It may be perfectly true that that co-efficient | 
represents the mean result of, fur instance, an ext:nsive | 
series of experiments by Mr. blackwell. An average 
certainly is better than nothing, but Mr. Beardmore wouid, | 
we think, be the last man to apply his standard or average | 
co-efficient to an overflow, say dft. long, and with a head of | 
2ft. of water on the edge ofa weir din. thick. It would be 
as unfair to press into service the average of a wide range: f 
co-efficients of the discharge of water, as it would be to force 
into hard labour an entire community of aged men and wo- 
men, middle-aged persons, adolescents, little children, and 
infants, because their mean age happened to be twenty-five | 
years. In the Illustrated London News for last week a 
description is given of a centrifugal pump which 1s said to 
discharge a stream of water 42it. wide and 10in. thick, | 
or, “ according to Mr. Beardmore’s furmula,” “ rather more 
than 180 tons per minute.” With a sheet of 10in. the | 
charge must, of course, have been something more than 
10in., and without the true charge we can apply no formula 
whatever. But, if we suppose the shcet of 10in. to have 
been overstated, and that the charge was even as much as 
10in., then Mr. Beardmore’s foruula would give 18¥-3 tons 
per minute. Now, the line of the weir, in this case, was 
not straight, but presented no less than six right angles, 
and the edge, moreover, was 2}in. wide. Who better than 
Mr. Beardmore knows that it is most unreasonable and in- 
correct to apply a co-efficient: of ‘666 in such case? Who, 
after looking over the results of Mr. Blackwell’s experi- 
ments, can for a moment believe that the true co-efficient 
applicable to the case was greater than 5, and thus that, 
even had there been a head of 10in., the estimate of the 
discharge was one-third (33! per cent.) greater than thut 
actually attained? To mect sucha case, we caunot but 
believe that Mr. Beardmore would modify his formula, so 
that it should read 








D= 160.5 ¢ H? 

In Mr. Beardmore’s work “ On Hydrology,” however, 
little is said of the discharge being less, under any cir- 
cumstances, than that shewn by D = 214 ¥ 1°, but par- 
ticular attention is called to those circumstances under 
which it may be greater. Thus, with certain forms of 
weirs the engineer is advised to rely upon his judgment as 
to how far the results given by the formula may be ex- 
ceeded. ‘There is, too, a separate table of discharges calcu- 
lated from three different initial velocities, all, of course, 
showing results higher than the co-efficient -666 would 
give if taken by itself. We cannot say that any 
co-efficient more fair than °666 can be taken to con- 
struct a general table of discharges over weirs, and | 
applicable to ail lengths and charges. But we do say | 
that, except with those having sufficient knowledge to | 
Introduce proper corrections, and who, therefore, can hardly 
require a table, any such table is useless or worse than use- | 
less in the majority of cases, and that, therefore, except | 
where a co-efficient of “666 is known to apply, the tables 
ought never to be resorted to at all. 

We have to regret that Professor Downing, after so ably 
analysing the experiments of d’Aubuisson and Castel, 
Poncelet and Lesbros, Mr. Blackwell and others, has not 





given us a formula applicable to different conditions of 
overflow. 

An American engineer of extensive experience, Mr. 
James B. Francis, laid down a formula, a few years ago, ap- 
plicable to certain differences in the conditions of the dis- 
charge over weirs. Strangely enough, however, it did not 
allow for the influence of the depth of charge, and thickness 
of weir, upon the coefficient. Mr Francis had, perhaps, better 
opportunities fur ascertaining the true discharge of water 
over weirs than have ever tallen to the lot of any other 
engineer. Acting for a wealthy company whose revenues 
were almost exclusively dei ived from water-power rents, he 
had occasion to measure a large discharge, and for this 
purpose employed a lock chamber of 12,000 cubie feet 
capacity. This was first lined with heavy planks ac- 
curately jointed and planed, and the measurements 
were then tuken at upwards of 1,000 points and the exact 
content carefully determined. The chamber was then 
tested for absorption and leakage, and the results noted. A 
planed metal weir being provided, the levels of the water 
above it were taken with a most dclicate apparatus known 
as the “hook gauge.” The time occupied in filling the 
chamber being carefully observed, here were alll the ele- 
ments for constructing a formula. Mr. Francis, it appears, 
had thought much upon the influence of what are called 
“ end-contractions,” or those distortions of the current 
which occur where a weir is considcrably narrower than 
the channel of approach. A single undivided weir can 
never have more than two such end-contractions, aud 


taking their number, whether 2 or 1 (or none), as n, Mr. 


| Francis prescribed the formula 


= 333 (1—O1lnh) hi, 
where D = discharge in cubic feet per second, 
the length of weir in feet, 


h =the height or charge of water in feet, 
and x = the number of end contractions. 


The application of this formula is limit.d by Mr. Francis to 
the conditions of his own experiments. Leaving out of con- 


| sideration the end-contractions, the constant 3°33, express- 


ing the velocity in fret per second for a charge of 1ft., 
corresponds to a co-efficient of 6224. However closely 
this formula may apply to the conditions of particular ex- 
periments, it cannot meet even the case of vary ing charges, 


| As for varying thicknesses of the edge of the weir, 


we cannot, perhaps, expect to provide for them by any 
formula. 

There isa vast amount of valuable recorded evidence of 
the flow of water over weirs under certain conditions. A 
painst:king engineer would be doing the profession a ser- 
vice by colluting and digesting this evidence, so as to pre- 
sent general results convenient for every day application. 
It is to be regrctied that, at present, we have only incons's- 
tent formu w, anda serics of tables which are only applicable 
with certain allowances for the circumstances of discharge. 
There certainly may be cases whcre the tables will apply 
exacily, but there ae very few « ngineers, and not one non- 
professional man in a thousand, who can identify these 
cases. In all other cases results will be obtained ranging 
from 50 per cent. above to 20 per cent. below the truth, 

THE FRICTION OF STEAM ENGINES, 

AMONG those who believe that there should be a 
formula for every function of a steam engine an exact 
expression of the engine friction is reckoned indispensable. 
The friction of steam engines is, of course, neither more 
nor less than the friction of metals rubbing upon each 
other under pressure. ‘The friction of a locomotive driv- 
ing wheel upon a smooth rail is taken as from one-sixth 
to one-eighth of the weight, and there is evidence to 
show that the friction often execeds one-fourth of the 
weight. Mr. George Kennie has shown that with clean 
wrought iron upon wrought iron the friction rises from 
one-fourth of the weight, when the pressure is 1% cwt. 
per square inch, to 409 of the weight when the pressure 
is 42 ewt. per square inch. ‘The friction of cast iron upon 
cast iron and of brass upon cast iron was found to vary 
also according to the pressure. When unguents are in- 
terposed the proportionate friction, we eed not say, 
is greatly diminished. What the diminution may be de- 
pends wholly on the truth of the rubbing surfaces, and 
on the nature of the lubricating material. With olive oil 
a friction of one-sixteenth of the pressure, with plane 
surfaces of cast iron, wrought iron, or brass, has been 
found to be a common proportion. Lubrication, however, 
in steam engines is not constant, and a proportion of one- 





tenth of the pressure would probably apply to a greater | 


number of cases, although, even with lubrication, Mr. 
Rennie’s experiments would go to show that the friction 
rises more rapidly in proportion than the pressure. Instances 
san be cited where the friction of the journals of shafts 
and axles has amounted to only from ,\;th to ;\,th of the 
weight, and hence some have assumed that, with machines 
in actual operation, the interposition of a film of oil 
between the rubbing surfaces reduces the friction from 
‘th to ;';th of the pressure. In railway axles gene- 
rally this is believed to be about the range of fric- 
tion, and the same low proportionate friction doubtless 
prevails in the case of many of the parts of ordinary 
machinery. On the other hand, we know that a consider- 
able amount of power is absorbed in working steam engines 
when running light, and although it is difficult, if not 
impossible, to ascertain the exact pressure acting, at the 
various parts, to produce friction, we can hardly suppose 
the pressure so great as the known friction, multiplied by 
30 or 40, would show. 
pressure of 300 1b, to move an engine with a single 18-in, 
piston, or, rather under 14 lb, per square inch, and while 
we know that the piston itself can have made way with but 
a very small proportion of this pressure, most of the re- 
maining resistance arises between bearing surfaces which 
move at but from perhaps one-sixth to one-twentieth of 
the speed of the piston. If we work out as well as we can 
the aggregate friction upon these surfaces, and then assume 
that the pressure producing it is 30 or 40 times as great, we 
shall have run up a total pressure, resulting trom the 
weight and tightness of the moving parts, amounting to 





many tons—far more pressure, indeed, than the practical 
engineer can bring himself to believe there really exists. 
The results wili be such, probubly, as to convince him that 
the friction throughout must be as much, at least, as one- 
tenth of the totai pressure acting upon the various wearing 
surfaces of the engine. 

The best land engines are said to run, without load, and 
at a slow speed, with as little as 11b. per square inch on 
the piston. The best Cornish pumping engines, and among 
these those of the East London Watér Company, give off, 
we believe, 90 per cent. of the applied steam power, in 
useful work, and as the average load is about 16 tb. per 
square inch on the piston, this corresponds to a working 
resistance of 1-6 1b, per square inch, with large pistons, 
equilibrium valves, and without any revolving parts. 
This, of course, is the frictioa and the resistance of 
air and feed pumps when the engines are loaded, and 
we have no doubt that they could be run, without 
the weight on the pump pole, with a presure of less 
than 4ib. on the square inch, corresponding to a total 
;ressure of nearly a ton and a half on a 90-in, piston. 
We have read of instances of large pumping engines, the 
pistons of which were loaded to 12 lb. per square inch, and 
of which but 74 per cent., or “888 lb. per square inch went 
in working friction. For the large engines at Saltaire 
Mr. Fairbairn makes an empirical allowance of 2 ib. per 
square inch for friction, “ &c.” (the meaning of the 
“&e.” is obscure). ‘Thus he allows 2 1b. for friction, 
* &c.,” when the average pressure is 7°16 1b, per square 
inch, and, also, when it is 13°31b, throughout the stroke. 
Some short stroke, quick working, non-condensing engines 
in the late Exhibition run light with from 14 1b, to 2 lb. of 
steam per square inch of the pistons, the pressure being 
shown by an indicator. In Isherwood’s Engineering Pre- 
cedents a pressure of 24 lb. per square inch is assumed as 
that necessury to work the high pressure engines and shafts 
of the gunboats engined by ’enn and Maudslay. A pres- 
sure of 141b, per square inch is in the same way assumed 
as that necessary to drive the engines and shatting, per se, 
of large screw steamers, 1) ib. being adopted for geared 
engines. Professor Rankine adopts, for the unloaded re- 
sistance of engines, 1 lb. per square inch of piston, as 
the average between the ascertained limits of friction of 
4 1b. and 14 1b. 

Pambour found that locomotives, without their tenders, 
could be moved by un actual pressure varying from 4 Ib, 
to 54 1b. per square inch of piston, The minimum pres- 
sure at the same time shown by incorrectly graduated spring 
balances, ranged from nothing or less than nothing 
to 1 lb. or so, and it is from this circumstance, we suppose, 
that Mr. Bourne, in the last edition of his book, usserts 
that locomotives may be moved with a pressure of 1 1b. 
per square inch! The least pressure, we should say, with 
which the best modern !ocomotives would move would be 
3 lb. per square inch of piston, and even this would be 
low, except with very small driving wheels. Mr. Clark 
believes that the unloaded friction of outside cylinder 
locomotives is 14 lb. per ton of the weight of engine and 
tender, inside cylinder engines having 17 |b. friction per 
ton. ‘The only necessary diffirence, of course, in the 
friction of the two classes of engines, is in respect of the 
cranks, which are larger with cranked axles than with 
crank pins in the driving wheels. ‘The difference appears 
to be over-estimated. With ordinary engines these allow- 
ances, however, would work out to from 5 lb, to 7 lb. per 
square inch on the piston, 

lhe friction of an engine running light may, however, 
be much less than one half of the total friction when it is 
working under its full loud. Every addition of resistance to 
the main shaft, and, consequently, of pressure upon the 
pistous, brings the rubbing surfaces the more tightly to- 
gether, and thereby increases the friction. Pambour con- 
sidered, and Professor Rankine has adopted his conclusion 
as “an estima’e corroborated by general expeiience,” that 
the additional friction of au engine due to any pressure of 
steam beyond that requisite to move it when anloaded, was 


| one seventh of the additional pressure. Morin has assigned 


a proportion less than one-half of this, viz., 74 per cent. of 


the additional power of the engine over that required to 
run it at its regular speed when unloaded, Mr, Isuerwood, 
in his Engineering Precedents, adopts this proportion, 
aithough, of course, the variable friction, like that of friction 
of the engine running light, depends chiefly upon the 
quality of the construction and upon that also of the 
lubricating material, In a paper read some years 
ago befure the Institution of Civil Engineers it was 
held that altogether too large allowances had been 
made for the friction of steam engines, and that, with 
fixed engines then working at au average pressure of 12 |b. 


|} on the Blackwall Railway, the whole triction amounted to 


Thus it may take a total steam | 


only 14 lb, per square inch of the piston. An engine, 
also, duing 50 horses’ work, at ‘Truman’s Brewery, was said 
to lose but one-tenth of the whole power in friction. Mr, 
Bourne, we may add, after stating that locomotives will 
run with 1 1b. pressure (which they will not), and after 
givingone-seventh of the additional pressure as a fair allow- 
auce for the friction of the load, hastily retreats to 1! 1b. as 
a sufficient allowance for the entire friction. 

These various results but prove the impossibility of 
laying down any formula for engine friction. This, as 
well a, the friction of all machinery, must necessarily vary 
greatly according to the construction of the engines and 
the kind and amount of lubrication. It may be that the 
workmanship of the present day is superior tu that which 
prevailed from thirty to fifty years ago, but the more 
general adoption of short stroke engines, short connecting 
rods, large slide valves of great throw, Xc., renders it 
likely that more of our engine power now goes in friction 
than was formerly the case, For quick working engines, 
especially, balanced valves and counterweighted recipro- 
culing parts appear to be almost indispensable. 


STEAM FIRE ENGINES, 


A CORRESPONDENT lately occupied considerable space in 
our columns in stating his reasons why (as we understood 
his letter) steam fire engines are not wanted in London. 
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There may be others who hold a like opinion, and the 
argument against steam may, therefore, be worth answer- 
ing. At slight fires, says Mr. Baddeley, steam engines 
are not wanted; at great fires they are useless. ‘The proof 
is that nearly 70 per cent. of London fires are very slight, 
and that 3 or 4 per cent. are of a class which, thus far, 
have burnt themselves out in spite of engines. If it bea 
fact that steam fire engines are not wanted at slight fires, 
then it is just as much a fact that no engines are wanted. 
There is nothing about a steam fire engine that need 
necessarily exclude it from attendance at a slight fire. 
But the first fact to which we have to look is this—it is 
not until after a fire has been extinguished that it can be 
told whether it was a slight fire, a severe fire, or a 
tremendous conflagration. There could hardly have been 
two more insignificant fires than that which led to the 
destruction of Cotton’s wharf, and that (the burning of a 
few scraps of waste paper) which destroyed a great sugar 
bakery, last year, in Lower East Smithfield. When Mr. 
Baddeley can put us in the way of pronouncing, 2 priort, 
upon the rank which an incipient combustion in an attic is 
destined to take in the annals of London fires, then, indeed, 
we can adapt our establishment exactly to the case, and we 
shall be able, perhaps, to organise a useful corps of firemen 
to carry watering pots to “ slight fires,” each pot to be pro- 
vided with a rose. It is generally the promptness of 
attendance and, very often, the amount of water at com- 
mand, that determines “ slight fires,” and prevents them 
from becoming most disastrous fires. In any case it is 
best to make ample provision for extinction. 

Then, again, said Mr. Baddeley, there are fires at which 
steam engines are of no avail. That depends wholly upon 
the stage of the fire at which they are set to work. A few 
minutes makes all the difference in the earlier stages of 
a fire. At a certain stage, hand engines, as now made, 
become useless, but steam fire-engines, throwing tive times 
the quantity of water, may subdue a fire at a later stage, 
in some cases a much later one. We do not suppose it 
requires any demonstration to prove that the object for 
which engines of any kind are brought to a fire is, until 
it be subdued, to throw the greatest possible quantity of 
water upon it ina given time. Firemen, we fivd, gene- 
rally work upon this theory. Now an ergine exerting 50 
effective horse power will do the work of 150 strong men. 
At a fire the men at the pumps are paid Is. for the first 
hour and 6d. for each subsequent hour. For a fire lasting 
nine hours, and supposing the nen to be changed, as it is 
fair to suppose they must be, every three hours, the labour 
which a small steam engine would perform would thus cost 
£45  Thesteam fire engine, ‘oclating wages of attendants 
and every possible charge for working, would not cost £1, 
probably not much over 12s.! ‘To throw the same quantity 
of water as a steam fire engine of reasonable size, five hand 
engines would be required, at a fir-t cost at least equal to, 
if not. greater than that of the steamer, and the former, 
with their men, would occupy about ten times as much 
room ata fire. In many cases it is next toimpossibleto get 
access to a fire at all, and generally one engine is less in 
the way than four or five. 

About 30 per cent. of London fires, says Mr. Baddeley, 
come fairly within the scope of hand engines, which 
“ have proved themselves fully equal to the requirements 
“of the occasion, and it would be a difficult task to show 
“ that steam fire-engines could have done anything better.” 
We should suppose the first requirement of an occasion 
like a fire is that it should be put out at once. In that 
case, would not it take rank in Mr. Baddeley’s classification 
asa ‘slight fire.’ But the 30 per cent. are serious fires. 
With ample steam-power, promptly on the spot, might 
not 50 per cent. of these serious fires have been reduced to 
the rank of slight fires ? 

We are really wasting space in such a discussion. There 
is nothing to discuss. A supply of water and power to 
lay it on a fire, are the first requisites in an attempt to 
bring a tire under. We must look to the wat.r companies 
for the first, but as for the second, to compare hand-power 
with steam-power is like comparing horse-power with 
locomotives. 

In America, where steam fire engines have been so 
generally adopted with acknowledged excellent results, 
they have been made by the ablest mechanical engineers 
in the country, men who, if we may make such a com- 
parison, are the Penns, the Maudslays, the Stephensons, 
and the Hawthorns, of American engineering. No 
American maker of hand engines, we beiieve, has tried 
his hand at steamers. Here the case has been different, 
and if some of the earlier attempts of our makers of hand 
engines, in adapting their skill to a new class of construc- 
tion, have not been all that could be desired, it is satis- 
tory to know that rapid improvement is being made. 
The time is not far distant, we believe, when our prin- 
cipal reliance, for the extinction of fires, will be upon steam 
fire engines. 


HILLS t. THE LIVERPOOL GASLIGHT COMPANY, 


| ochre, and its revivification, without Mr. Hill,’ consent, for 
any purpose in gas making. On the matter first coming 
up to the Lord Chancellor, ou appeal by the Liverpool com- 
pany, his lordship reserved his j .dsment. Last week, how- 
ever, he decided that the Liverpool or any other gas com- 
pany might freely use, for the tirst time, any natural oxide 
of iron for gas purification, but that they could not, 
without leave from Mr. Hills, use it a second time after it 
had once been shovelled out of their purifiers and allowed 
to precipitate its sulphur! What is to be thought of the 
consistency of such adecision? ‘There are two kinds of 
revivification in the case of oxides used in gasworks. In 
the first case, new ochre may be used, taken out and ven- 
tilated and used again, and so on for many times suc- 
cessively. Its precipitated sulphur meanwhile goes on ac- 
cumulating, and after twenty, thirty, forty or more times’ 
use the material will have become so inert as to exert 
little or no further purifying power, and then it is generally 
sent off the works to undergo certain chemical treatment, 
whereby, we believe, it can be again made as energetic 
as ever. This treatment may be peculiarto Mr. Hills, and 
may be good matter for a patent, but the ordinary revivifica- 
tion by exposure to air in the yard of the gasworks is 
surely no part of his claim, righteously construed. The 
Court of Exchequer had already decided against him on 
this very point. We should hardly suppose the matter 
would stop short of the House of Lords. ‘The law pro- 
ceedings in the cases of Hills v. various gaslight com- 
panies form a curious chapter in our national patent litiga- 
tion, and, to our minds, they are disgraceful to our patent 
law administration. 





MINERS AND METAL WORKERS.—AN OFFICIAL 
INQUIRY INTO THEIR HEALTH. 
(Continued from page 275.) 

Dr. Greennow classes together Birmingham and Aston in his 
report upon the Midland Metropolis. While, however, as is well 
known, Birmingham is entirely an urban, Aston is partly a rural 
district, and so great is the difference between the two that while, 
in 1891, there were, in Birmingham, 41,853 persous to cach square 
mile, there were at the same time in Aston only 1,368 located upon 
the same proportional area. ‘The mortality from pulmonary diseases 
of all kinds, including phthisis, in Birmingham, during the seven 
years 1848-54, was, at the average annual rate of 838 per 1,0UU 
males, and of 699 per 1,000 females; that of Aston for the same 
period having been 6°33 per 1,000 males, and 5°39 per 1,000 females, 
without distinction of age. These rates are considerably in excess 
of the standard rate—an excess which, in the case of Birmingham, 
applies both to children and adults. The number of deaths from 
diseases of the respiratory organs in the past ten years is given, but 
the proportions which these numbers bear to the existing population 
of the respective ages and sexes, cannot be calculated until the 

results of the last ceusus shall have been published. 

The industrial occupations of the people of Birmingham and 
Aston are very varied in character, and several of them are attended 
by conditions which the inquiries made last year in other districts 
have clearly shown to be capable either of directly exciting irritative 
disease of the lungs, or as having an excess of mortality from 
pulmonary diseases very coustantly assuciated with them. When the 
census of 1851 was taken, 24-4 per cent. of the men, and 7-1 
per cent. of the women of Birmingham, above the age of twenty 
years, were eng»ged in the principal metal manufactures of the 
town. The proportions in Aston were smaller, from the reason 
already mentioned, there having been only 186 per cent. of the 
men and 4°1 per cent. of the women employed in the staple manu- 
factures of the district. ‘The occupations included in these estimates 
are brassfounding, iron manufacture, button making, gun and edge- 
tool making, and goldsmiths’ work. But, besides these, a portion 
of the inhabitants of the town of Birmingham are employed in 
glass making and in the manufacture of electro-plated articles, of 
jewellery, of pearl, ivory, paper and cloth buttons, of pins, steel 
pens, and papier maché goods, of steel toys, japanned goods, lamps, 
and sjmilar articles. Men and boys only are employed in some of 
these occupations; in others, as in screw making, the manufacture 
of electro-plated, tin-pliated, and p pier maché goods, of goldsmiths’ 
work, and of certain parts of guus, female labour is likewise in 
request. In others again, as in the making of steel pens and buttons, 
in lacquering and japanning, women and girls are almost exclusively 
employed. Hence, though only 7 per ceut. of the women of Bir- 
minghan were employed upon its principal metal manufactures in 
1851, the actual number of females of all ages employed in the 
manufacturing operations of the town is really very large. Children 
are not put to work at quite so early an age in Birmingham as 
in several other places where domestic manufactures are carried 
on; but a few girls of seven and boys of eight years of age 
were seen at work, and, from eight years upwards, a great 
many children of either sex are employed. Some of the manu- 
factures of Birmingham, such as those of steel pens, papier 
mache, edge tools, lamps, glass, japanned ware, electro-plated 
goods, metal bedsteads, and = screws, are almost exclusively 
carried on in large factories. Others, such as buttons, guns, pens, 
steel toys, jewellery, and brass work, while they are partly made in 
factories, are likewise largely made in small workshops adjoining 
the houses of the masters. Indeed Birmingham is remarkable for 
the great number of small establishments, almost of a domestic kind, 
belonging to manufacturers who have risen from the class of 
operatives. It is a fact, however, that garret and other domestic 
labour is on the decrease, and factory work on the increase, in Bir- 
mingham, and with it the proportion of married women who work 
in factories away from home is also undoubtedly increasing, the 
immediate effect upon infantile mortality being to send up the per 
centage. 

lt would be impossible to assign to each of the diversified occu- 
pations of Birmingham its exact share in producing the high rate of 
mortality from pulmonary diseases in that borough, but suflicient 





THE perennial case of Hills v. some gaslight company or 
other a this case the Liverpool company) came on, on | 
Thursday week, before the Lord Chancellor, on appeal trom | 
Vice-Chancellor Wood. Mr. Hills supplies gas companies 
with artificially prepared oxides of iron for gas purification. 
They find they can use bog ochre at a cheaper rate, and, | 
as they suppose, without subjecting themselves to demands 
for royalties. But Mr. Hills, although he by no means 
first discovered the property whereby natural oxides take 
up sulphur, will allow no one to use them for that purpose | 
without his consent. At any rate, he will not allow gas 
engineers, after they have once shovelled a batch of bog 
ochre out of their purifiers, to expose it to the atmosphere 
and, after it has precipitated its sulphur (as it does after 
a few hours), to shovel it back again into the puritiers. 
“ For first,” says Mr. Hills, “1 patented the use of precipi- 
“ tated oxides for gas purification, and bog ochre happens to 
“be such an oxide (precipitated by nature) ; and then, too, 
“1 patented the use of ‘hydrated oxides’ for the same 
“purpose, and bog ochre happens to be an hydrated | 
“oxide.” And Vice-Chancellor Wood had granted an | 


injunction prohibiting both the use, au naturel, of bog 


| of respiration and combustion. 


evidence was obtained of the injurious influence exercised on the 
health of the operatives by several of them, to show that the excess of 
mortality from these diseases must be largely attributed to circum- 
stances connected with the industrial pursuits of the population. 
Where the occupatious are of so varied a character there are, of 
course, &@ corresponding diversity of conditions in the mode of work ; 
hence the manufacturing processes of Birmingham preseut examples 
of nearly all the evils which have been found to exist separately in 
each of the other manufacturing districts, where inquiry relating to 
the causation of pulmonary diseases has been made. Certain 


of the Birmingham operatives are liable to inhale an atmo- 
sphere loaded with dust or vitiated by the products of com- 
bustion and respiration, Others employed in’ over-crowded 


Vicissitudes 
their over- 


or il-ventiated workshops are exposed to 
of teuperature in going to and in returning 


great 


Irom 


| heated workrooms, or maintain while at work a stooping, con- 


strained attitude. Illustrations of these statemeuts are afforded as 
regards the inhalation of dust by the rig} inders of swords, edge tools, 
gun barrels, steel toys, and fire rons; by the pearl button makers, 
the brass founders, the pin pointers, aud though less evidently by 
several other classes of operatives. The jewellers and goldsmiths 
are exposed to the danger of inhaling air vitiated by the products 
‘The bution and steel pen operatives, 
and some of the females employed in making wateh guards and 
similar articles, besides several other classes of operatives in Bir- 
mivghan, are but too often exposed to work in over-crowded and 





ill-ventilated shops. With the exception of the button makers few 
or none of the adult operatives of Birmingham work more than a 
reasonable number of hours during the day; but none of the 
special manufactures of the place being under Government inspec- 
tion young children of both sexes are employed at an earlier age 
or for lovger hours than is permissible in factories worked under 
the restrictions imposed by the Factory Acts. 

Some improvements have been recently introduced into the 
grinding shops of Birmingham; among others, a patent process 
for grinding circular saws between two revolving stones, during 
which dust is not thrown off in sufficient quantities materially to 
affect the health of the operatives. Pin pointers, by hand-labour, 
now form a very small class in Birmingham, their occupation 
having been superseded by machines which do the work without 
endangering the health of the operatives. This occupation affords 
a good illustration of the physical benefits derived by the operatives 
from improved processes of manufacture. 

There are some factories in Birmingham which may be regarded 
as models of their kind; but several, in other respects first-class 
manufactories, were found to be deficient as regards the size and 
ventilation of some of their workshops. 

It is satisfactory to know that some, at least, of the evils which 
resu't to the Birmingham operatives from the prosecution of their 
callings are remediable. “ Probably (says Dr. Greenuow) most of 
them might be in a great measure removed if the attention of 
skilled persons were directed to contriving improved methods of 
manufacture with especial reference to the health of the operatives.” 

The rate of mortality from pulmonary diseases in Wolverhampton 
is considerably above the standard rate—an excess which, as regards 
the adult mortality at least, may, with perfect truth, be largely 
attributed to circumstances connected with the industrial occupation 
of the inhabitants. The registration district of Wolverhampton 
includes Wolverhampton, Bilston, and Willenhall, a district almost 
exclusively occupied by mines, ironworks, and black waste ; aud aiso 
the Leisdon Union, a large and healthy rural district containing about 
one-seventh of the population, Sixteen per cent. of the population 
in 1851 were mivers and quarrvmen. At that time only a sinall 
number of the women were returned as being employed in the 
manufactures, but the number thus employed is really cunsiderable, 
especially in the japanviug works, in the screw and the currycomb 
shops, in lacquering shops, in tin-toy making, and also on the banks 
near mines and ironworks. 

The greater part of the mines in the Wolverhampton district are 
of small extent, employing but few hands, sometimes not more than 
eigitt or ten. ‘The minerals of the district are nearly exhausted, the 
whole country being, so to speak, riddled by mining operations, 
and the surface of the earth for several square miles presents the 
appearance of a black waste of shale and refuse interspersed with 
tramways, pools of water, and the machinery necessary for working 
the pits, varied here and there by the blast furnaces and other 
buildings connected with ironworks. ‘The undermined state 
of the country is shown by the great number of ruined and tis- 
shapen houses caused by the shrinking of their foundations. So 
frequent, indeed, are the disturbances of the surface from this 
cause that roadways, canals, gas pipes, and drains are continually 
being damaged by the displacement of the surrounding earth 
cousequent upon the sinking down of the roofs of wrought-out 
mines. 

The ventilation of the mines near Wolverhampton is said to 
have been much improved through the agency of ber Majesty's 
inspectors, especially as regards the more regular and better con- 
struction of air heads or ventilating channels. Formerly these 
necessary works were often omitted for considerable distances, so 
that the men were virtually working in “ fast ends,” that is, cu/s de 
sac, having no communication with adjoiniug galleries, excepting 
by their entrance, where the air was very impure from an admix- 
ture of dust and of gases unsuitable for respiration. But even 
making large allowauce for these improvements the evidence 
collected was such as to show that the ventilation of many of 
these mines is still very imperfect. It was, indeed, stated by 
several butties or chartermasters, by whom the mines are worked, that 
the passage of too brisk a current of air through the mine is apt to 
excite spontaneous combustion in the coal left at the first workiny 
—a statement which is, however, rather in favour of adopting, if 
possible, some mude of working the mineral whereby no remnant 
would be left, than an argument against the employment of sach 
means of ventilation as would render the atmospliere of the mine 
healthful to the miners. Ample evidence of the injurious influence 
of their occupation on the health of miners was obtained by Dr. 
Greenhow in the Wolverhampton district. Several of the resident 
medical practitioners mentioned the great prevalence of chronic 
bronchial affections and of phthisis among the miners, which they 
attributed partly to the cold bleak climate of tie district, but likewise 
partly to the miners’ employment. 

Merthyr Tydfil and Abergavenny are districts of coal and iron- 
stone mining: the latter is smelted in the vicinity of the mines, and 
the iron manufactured into large articles, such as rails, plates, bars, 
rods, and the like. These districts resemble in the fact of combining 
iron and coal mining with iron manufacture, but they are entirely 
without the smalier and more varied manufactures which there form 
so important a source of employment. More than 53 per cent. of the 
men above the age of twenty years in Merthyr Tydfil, and 64 per cent. 
iv Abergavenny, were engaged in the three occupations conjointly of 
iron manufacture, and coal and ironstone mining, in 1851, when the 
last census was taken. An uncertain proportion of the women, 
especially the unmarried women, are also employed at the mines, 
but above ground. Of the male inhabitants of Merthyr, 6-61 
per 1,000, and of the female inhabitants 6°54 per 1,000, on the 
average, died from pulmonary affections in each of the seven 
years 1348-54. The rates of mortality from the same diseases 
in Abergavenny during the same period were not very different, 
having been 6°62 per 1,000 males and 6°01 per 1,000 females. 
The mining operations of this district, especially those in the 
valley of Aberdare, bave been so rapidly developed of late years 
that the miners do not constitute so definite a class as in Cis- 
tricts where mining has been the staple form of industry for many 
generations. Miners have migrated in large numbers into this 
district, and many agricultural labourers, induced by higher wages, 
have abandoned their more healthful and agreeable occupation on 
the surface of the earth to dig for minerals underground. These 
men, Who are usually of a ruddy and healthful aspect when pre- 
senting themselves for employment at the mines, soon, it is said, 
lose their florid complexion and become palid and etiolated after 
working for some time as miners. The situation of most of the 
mining hamlets, mines, and ironworks is elevated, exposed, and 
bleak, and cold wet weather prevails much during a considerable 
portion of the year. Each of the great mining and manufacturing 
establishments has its resident medical attendant, and those gentle- 
men, as well as the private practitioners in the neighbourhood, re- 
ported that they had observed the great prevalence of pulmonary 
diseases among the population. As was also learnt at Wolver- 
hampton, the furnacemen, puddlers, and other persons employed 
in the immediate neighbourhood reported that they had observed 
the great prevalence of pulmonary diseases among the populati_u, 
the same class of population becoming also prematurely old. Hence 
they are compelled to discontinue such labour at a comparatively 
early age, but are still frequently able to perform work of a lighter 
nature for many subsequent years. Pulmonary diseases are said 
to be by no means restricted to any particular class or age, but 
eleven medical practitioners connected with extensive mines 
and ironworks all agreed in saying that ironstone miners and 
colliers suffer much more largely from these diseases, in proportion 
to their numbers, than the rest of the community. There is much 
diversity ip the character and mode of working the mines in the 
district of which we are now writing. Sometimes the coal and iron- 
stone are worked through different, at others through the same 
shaft. Some of the mines are large and deep, others very small and 
shallow; and the latter are, for the most part, the worst ventilated 
and the most injurious to the health of the miners. Dropsy, from 
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which the miners at one time greatly suffered, is now much less 
prevalent in Merthyr and Abergavenny than formerly—a result, as 
was distinctly stated by many witnesses, of the official inspection 
of coal mines. “It may be hoped (writes Dr. Greenhow) that the 
recent extension of inspection to the ironstone mines of the coal 
measures may likewise tend to lessen the frequency and fatality of 
a disease which might evidently be almost, if not altogether, pre- 
vented by the more perfect ventilation of mines.” 

Dr. Simon, after reviewing the many varied evils from which 
so vast a number of our toiling artisans are suffering in the pursuit 
of their daily avocations, says :—“ Practically it seems certain that 
an indefinitely long time must elapse before better results can be 
brought about by the agencies which are now in operation, and 
that year after year, as far forward as any present judgment would 
willingly speculate, the same terrible waste of adult life must, with 
no great mitigation, continue unless the Legislature see fit to pro- 
vide, by a special enactment, for more wholesome conditions of 
Jabour.” He makes three suggestions:—First, that the Nuisance 
Removal Act should be enforced in relation to the convenience and 
health of the operatives of industrial establishments; second, that 
the principle of Government superintendence or inspection should 
be extended; and third, that the powers of inspectors should be 
increased, to the extent, for instance, of the moving of justices to 
order amendments of ventilation in factories. 

“Tn respectfully submitting these suggestions (eloquently con- 
cludes Dr. Simon) 1 will venture to express my belief that, if they 
were deemed fit for acceptance and were practically carried into 
effect, the resulting gain would be among the very amplest which a 
Legislature can hope to realise through the application of preventive 








medicine. For the canker of industrial diseases gnaws at the very 
root of our national strength. The sufferers are not few or insig- 
nificant. They are the bread winners for at least a third part of our 


population. Their struggle at best is not an easy one. That they 
have it made needlessly hard and painful for them—dignified while 
it is by their infinite patience aud courage and mutual helpfulness— 
that men and women, while at work for children and parents have 
causes of disease indolently left to bight them amidst their toil, aud 
o drag them down from the independence which they cherish—is 
merely an intolerable wrong. And to be able to redress that wrong 
is, perhaps, among the «reatest opportunities for good which 
humane institutions cau afford.” ‘ 
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Grants of Provisional Protection for Six Months. 


1998. WILLIAM AsuTON, Manchester, ‘Certain improvements in ma- 
chinery employed in the manufacture of ‘braids’ and similar articles, 
parts of which improvements are also applicable to machinery used in 
spinuing fibrous substances.” — Petition recorded 11th Jula, 1862." 

2373. JOUN AMBROSE CoFFkY, Providence row, Finsbury-square, and 
THEOPHILUS Repwood, Montague street, Russell-square, London, “ Im- 
provements in the manufacture of -aits of ammonia and other products 
irom the am moniacal liquors of gasworks and animal charcoal wo: ks, and 
in the sull or apparatus to be used in such manufac.ure.”—Petition re- 
corded 27th August, 1862. 

2611. RObERT ALEXANDER, Islington, Liverpool, ‘ Improvements 

ariners’ compasses.” — Petition recorded 25th September, 1862. 

N WILSON, Parl ameut-street, Westminster, “ Improve- 

ments in apparatus employed in the manufacture of iron and stecl.”—- 











Petition recorded 3th October, 1862. 

2776. Ecuin Monyxeux, jan., Leavien Enniskerry, County Wicklow, 
Ireland, ‘* An improved carriage, with a travelling railw: y attached.” 
2778. JOUN TleNky JENKINSON, Manchestir, ‘Certain improvements in 

drinking fountains ”— Petitions recorded 1th October, 1862. 

2795. FLownntin Ditmas, Cioak-lane, London, ** A rain absorber,” 

2002 EvWakbD NELSON Johnson’s-placc, Ranelagh road, Thames Bank, 
“Improvements in the manufacture of apparatus for heating and st per- 
heating steam and air without decomposition.”—Petitions reecrded 16th 
O. tober, 1862 

2519. GrorGE HASELTINE, International Patent-office, Fleet-street, London, 
“Timprovewents in forging cannon and other heavy articles.”—A com- 
munication fiom Alonzo Hitchcock, Chicago, Illinois, U.S. 

2821, Joun CLAkK, Buchanan-street, Glasgow, Lanarkshire, N.B., “ Im- 
provements in the means of applying railway brakes.” 

2022. NATHANIEL RicHarD Hau, Rosberville, Nerthficet, 
MIcHAEL LropoLD PARNELL, Strand, London, 
e nstruction of thermometers.” 

2825. WILLIAM ALLEN TURNER, Lawrence Pountney-lane, London, and 
Tuom -s TowxsenD Coventn, King’s-place, Stones’ End, Borough, Surrey, 
‘‘Improvem: nts in apparatus for measuring cloths and oiher fabrics, 
parts of which are also applicable to indicating distances travelled by 
vehicles.” : 

2:25. Horace Lerman Emery, Sloane-street, London, ‘Improvements in 
propelling machinery actuitel by the application of animal power.”— 
Petitions vecorded 20th October, 1862. 

2828. WiLL'AM TristRAM, Bolton, Lancashire, ‘‘ An improved method of 
and apparatus for preparing and dre-sing yarns or threads to be employed 
as warps.” ; 

232). WALTER Henry TUCKER Fleet-street, 
self-closing apparatus for doors,” 

$1. SAMUEL WHITHAM avd Tuomas Wrieut, Vale Ironworks, Wakefield, 

Yorkshire, ‘‘ Improvements in the manufacture of ironand steel, and in the 

apparatus employed for that purpose.” 

8. CHARLES CLARK, City-road, London, “ Improvements in cigar tubes, 

and in cigur and pi; e mouth-pieces.” 

2850. RICHARD ARCHIBALD Booman, Fleet-street, London, * Improve- 
ments in waterproofing, and iu recovering products employed therein,” — 
A communiecrtion from Adolph Baldamus, Charlottenburg, Prussia. 

2837. JosePH Duke and JouN CLEVER, Puriton, Somersetshire, ** Improve- 
men's in the manufacture of cement.” 

283. FREDERICK TOLHAUSEN, Faubourg Montirartre, Paris, ‘‘ An improved 
machine for raising, lowering, removing, and carrying buildings, monu- 
ments, and ships or vessels."—A communication from Jean Jerome 
— Boulevart Chave, Marseilles.—Petitions recorded 21st October, 

S62. 

21. Gkor@g CLARK, Craven-street, Strand, London, ‘Improvements in 
the construction, protection, and armament of ships, vessels, and floating 
batteries, some of which improvements are also applicable to land 
batterie d forts.” 

2842. JA Spence, her Majesty's Dockyard, Portsmouth, “Improvements 
mm non-conducting compositions for presenting the radiation or trans- 
miss ion of heat or cold, and in coating metallic and other surfaces there- 
“ 

2844. Exocu Frerpine, Willow Bank, near Todmorden, Yorkshire, ‘‘ Im- 
provements in the manufacture of healds, and in the machinery employed 
therein.” ; re 

2845. Henry WILDE, 
telegraphs.” 

2346. HENRY HERM 
KRoMSCHROEDER 
ments in the 1 
metal sitable fi peters, 

247. EBENEZIK AM HvUGuES, 
“Improvements in turntal 
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looms for weay ing narrow fabrics,"— Petitions »ecorded 24th October, 162. 


2876. JoserH ALFRED NicHoLsoN, Gracechurch-street, London, “‘ Improve- 
“ ” 
ments in lead, crayon, and other pencils. ‘ 
2878. ANDREW CLARK, Bnghton, Sussex, ‘‘Improvements in the con- 
” 
struction of bows and pendants of watches. 

2882. Joun Perrer BovurQuin, p 
“An improved manufacture of mount for photographic and other 
albums, miniatures, and other pictures.”— Petitions recorded 25th October, 
1862. 

2884, JouN Henry Jounson, Lincoln’s-inn-fields London, ‘‘ Improvements 
in rotatory engines communication from Wilhelm Heinrich 
Christian Voss, Berlin. 4 

2590. Freperic Lvpovicus Henri WILLtAM BuneGER, Gloucester-place, 
Brixton-road, Surrey, ** Improvements in self-acting apparatus for dis- 
charging the water resulting from the condensation of steam.”—A com- 
municat on from Bernhard Andreae, Magdeburg, Prussia. 

932, Pac Exiiy Puacet, Cité Gaillard, Paris, ** Au improved process of 
engraving.” : 

2594. ALFRED PERK, Manchester, “ Improvements in apparatus for evapo- 
rating saccharine and saline solutions.” : : 

2895. Joun How, Hurlford, Ayrshire, N.B, “Improvements in ma- 
chinery or apparatus for regulating the supply of solid or liquid bodies 
to mills, or other apparatus used in mixing or preparing plastic 
matters.” —Pevitions recorded 27th October, 1862. ° ; 

2393, Epwarp Hooper, Southampton, ** Improvements in roofing tiles 

2900. EpwUuND ‘TaTuamM and Amos TaTuam. Ilkeston, Derbyshire, ** An im- 

2900. Ep: , Al 
provement in warp machines for the manufacture of leoped fabrics ; 

2006. Tuomas SuTrox, St. Brelade’s Bay, Jersey, “ improvements in 
preparing albumenised paper for photographic purposes.” —Petitions re- 
corded 28th Octobry, 1862. : 

2916. WAKDLE EastLanp Evans, Newtow-terrace, Bayswater, Middlesex, 
“ Improvements in apparatus for playing organs, harmoniums, pianos, 
and other similar keyed instruments, and also improvements in reed 
musical instruments.” a ; 

291s, Wiiu1aM Epwarp GEpek, Wellington-street, Strand, London, ‘ Im- 
provements in looms for weaving.”—A communication from Eugéne 
Besze, COte-de-Chamberand, France. . : 4 ; 

2920, JEREMIAN LEAD, Steam Plough Wharf, New Swindon, Wiltshire, 
« Improvements in machinery employed when cultivating land by steamy 
power.” 

£922. FREDERICK "KE Storr, Rochdale, 

app icable to mechanism or apparatus for warping 

Petitions recorded 29th October, 1862. 


Invention Protected for Six Months by the Deposit of a Complete 
Specification. 

2935. Grorck Hase.tixe, International Patent-office, Fleet-street, London, 
* Improvements in horse-shoe hines.”"—A ication from Jehu 
Brainerd and William Burridge, U.S.—Deposited and 
recorded 30th October, 1862. 
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1897. Groner Henry Hutskamp. Chancery-lane, London, “ Improvements 
in pianofortes.”"—Petition recorded 28th June, 1862. 

1905. Joseru Wa. and Tuomas Dopp, Liverpool, ** Improvements in taps 
for controlling the flow or passage of fluids."—Petition recorded 30th 
Jone. 1862. 

1915. Evisan FREEMAN Paentiss, Birkenhead, Cheshire, ‘‘ Improvements 
in the construction of omnibuses and other four-wheeled vehicles.” 

1918. Cuartes Luneiey, Deptford, Kent, “ Improvements in constructing, 
building, and working floating docks and other floating bodies, and in 
pumping apparatus to be employed therein.” 

1920. JEss® ¢ NHALGH, Hyde, and JAMES GREENHALGU, Audenshaw, 
Laneashire, ** An improved diminishing valve, and also a water or steam 
escape apparatus to give alarm in case of fire, and to assist in quenching 
the same.” 

1923. Winuiam Epwarp Newrox, Chancery-lane, London, “ Improvements 
in machinery for washing wool.”"—A communication from Walter Davis 
Richards, Bo-ton, Massachusetts, U 8.—etitions recorded ist July, 1862. 

1920. Tuomas Lamp AtKiNson, Stamford-street, Blackfriars-road, Surrey, 
“Improvements in the construction of stewpans and other such like 
cooking utensils,” 








19230. Geor Hexry Heriskamp, Chancery-lane, London, “ Improvements 
in violin d other similar s'ringed instruments, and in guitars,” 





1931. Joun Murnay, Whitehall place, Miudlesex, “ Improvements in port 
manteaus.” 

Joun STEEL. Stirling, N.B., ‘‘ Improvements in water-closets.” 

§ Joseru Crisp and Josep WILLIAM ELLiott, East King--trect, South 
Shields, Durham, ‘ Improvements in apparatus for burning American 
rock oil, paraffin oil, oil of petroleum, and other inflammable oils, spirit-, 
or essences ” 

1935. Grorce Brosox, Manchester, “Improvements in rolling wire and 
other rods or bars of metal.” 

1936. Joun Muir HetnertnGTon, Manchester, and Tuomas Jackson, Stock- 
port, Lancashire, * Improvements in machinery or apparatus for pre- 
paring, spinning, and doubling cotton and other fibrous materials,”— 
Petitums recorded 2nd July, 162. 

1939. WitLiaM ARMAND GiILBeK, South-street, Finsbury, London, “ An 
iwproved manufacture of blue colouring matter."—A communication 
from Messrs Prosper Monnet and Heury Dury, Lyons, France. 

1943. James Mives, Street, Gla-tonbury, Semersetshire, ‘* Improvements 
in machinery for cutting out soles and other parts used in the manufac- 
ture of boots and shoes, and also parts used in the manufacture of other 
articles,”— Petitions recorded 3rd July, 1862. 

1045. Wuntiam Joun CunninauaM, Everett-terrace, Victoria Dock-road, 
Essex, ** Improvements in sewing machines.” 

1946, ADOLPHE DREVELLE, Manchester, *‘ Improvements in machinery or 
apparatus for laying cars or sheets of metal into woven or text.le fabrics 
ready for the pre-s, and also for folding, measuring, or stretching the 
said fabrics, paper, and other materials.” 

1948. Jouy Howarp and Joun BuLtoven, Accrington, Lanca-hire, “ Im- 
provements in warping aud beaming machines.”— Petitions recorded 4th 
July, 1802. 

1953. ARTHUR WARNER, Threadneedle-st:eet, London, “ Improvements in 
preparing materials for and in purifying coal gas.”—Petition recorded Sth 
July, \>62. 

1960. Wittiam Srence, Chancery-lane, London, “ Improvements in tele- 
graphic apparatus."—A communication from Jean Didier Digney and 
Bastien Théodore Digney, Paris. 

1961. Joun Henry Jonnson, Lincoln's-inn-fields, London, ‘‘ Improvements 
in wet gas-meters.” — A communication from Joseph Jean Marcais, Paris. 
— Petitions recorded Sth July, 1862. 

1976. CHARLES Frepertck WittiaM Rust, London Wall, ‘ Improvements 
in concertinas and other wind instruments of that cla-s.”’—A communi- 
cation from Ferdinand Glier, Klingenthal, Saxony. 

1980. Tuomas Gre Smithfield Ironworks, Leeds, Yorkshire, and Rovert 
Matuers, Victoria-street, London, ** Improvements in steam boilers.”— 
Petiticns recorded 9th July, 1862. 

19-4. Emits Jaupeav, Guildford-road, Brighton, Sussex, “An improved 
method ef and apparatus for removing the bad flavour from alcohols 
dis 1 from grain, beetroot, or other vegetables, and for extracting Uh« 
whole ef the alcoho! contained in the fermented juice.”—Petition recorded 
1th July, 1862. 
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Manchester, ‘Improvements in machinery or 
apparatus for caruing , tow, or other fibrous materials.” : 
1928, WILLIAM AsHToN, Manchester, * Certain improvements in machinery 
employed in the manufacture of * braids’ and similar articles, parts of 
which improvements are also applicable to machinery used in spinning 
fibrous substances,” 
§ Joux Orr Glascow, Lanarkshire, N.B., 
pile: fabrics »nd in the machinery or ap 
Petitions recorded Vth July, 1862, 

2034. CuarLrs Epwanp Craw ey, Gracechurch-street, and Freprrick 
Foster, Ashley-crescent, City-road, London, “Improvements in safety 
or miners’ lamys."— Petition recorded Lith Julu, 1862 . 

20:0. Aveuste Fournier, Maddox-street, London, “ Improvements in the 
manufacture of exy chairs, seats for railway and other carriages, and 
other kinds ef seats and mattresses,” 

2002. Joun Jay Tantry, King-street, Cheapside, London, “ An improved 
machine for wrir ig clothing and other woven fabrics.” artly his own 
invention and partly a communication from Willam Rhoades, South 
Dedham, Massachusetts, U yvded 2nd July, UG 

2116. WILLIAM CLARK, , », London, “ Improvements in rafts or 
structures ap, licable fe » ordinary purposes of marive ard inland 
navigation. as also for s life in cases of shipwreck or otherwise 
—A communicatic Louis Francois Rojare and Lonis 
Charles Edouard Rojare, Poulevart St. Martin, Paris.—Pelitivn recorded 
25th July, 5 

IleNny 











“Tmprovements in weaving 


atus connected therewith,” 




























2SSTS. 








Bat.Low, 












NOULLI Manchester, “ Improvements in ma 
chines for weaving, warp‘ny, sizeing, and dressing.’ -A communication 
from Hippotyte Victor Hermite, Paris.—Petution recorded llth August, 

“OH2 


* An improved apparatus for the production of sealing wax impressions.” 
—A communication from Louis Jules Bazin, Rue des Jeuneurs, Paris. 
— Petition recorded 19th August, 1862. 

2325. TRAVERS HantLey FaLkinex, Dublin, ‘‘ Improvements in the per- 
Inenent way of railways.”— Pe ition recorded 19th August, 1862 

2373. Joun Ambrose Corrrey, Providencerow, Finsbury--quare, and 
THKOPIILUS KEDWOOD, Montague-street, Russell-squere, London, “ Im- 











provements in the mannfacture of salts of ammonia and other products 
from the ammoniacal liquors of gasworks and animal charcoal works, 
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and in the still or apparatus to be used in such manufacture.”—Petition 

recorded 27th August, \862. 

2386. Marc Anvoss Faancots Mennons, Rue du Mont Thabor, Paris, 
‘Improvements in smoke consuming furnaces.”—A communication from 
Bernard Palazot, Bordeaux, France, 

2387. Marc ANTOINE Francois Mennons, Rue du Mont Thabor, Paris, 
**An improved assorting apparatus, applicable to the ‘numbering’ of 
raw silks."—A communication from Henri Travi, Lyons, France.— 
—Petitions recorded 28th August, 1862. 

2423. Ricuarp GLANVILLE, Bermondsey, Surrey, “ Certain improvements in 
marine and other engines.” —Pet tion recorded 2nd September, 1862. 

527. Henry Bennett, Wombridge Ironworks, Shropshire, ** Improvements 
in machinery or apparatus for the rolling of wire rods.”— Petition recorded 
13th September, 1562. 

2585. CHARLES MeRTENS, Jubilee -place, Chelsea, Middlesex, ** Tmprove- 
ments in machinery or apparatus for scutching and dressing flax, hemp, 
or other fibrous materials "—Petition recorded 22nd September, 1862. 

2692. Rorert Pace, Great Yarmouth, Norfolk, * Improvements in stables 
and stabling, applicable in part to kennels and to the floors of fish 
houses.” —Petition recorded 6th October, 1862. 

2760. Epwarp Brown W1.soN, Parliament-street, Westminster, ‘* Im- 
provements in apparatus employed in the manufacture of iron and 
steel.”— Petition recorded 13th October, 1862. 

2794. HeNet AMABLY ReMirre, Rue de l’Arbre-sec, Paris, ** An improved 
horse-collar.” 

2795. FLORENTIN DELMAS, Cloak-lane, London, ‘tA rain absorber.”— 
Petitions recordet 16th October , 1862. 

2805, Joxan Davirs and Grorar Davies, Tipton, Staffordshire, “* Improve- 
ments in rotary engines, rotary pumps, and rotary blowing machines.”— 
Petition recorded 17th October, 1802. *, 

. James Taseye, Birmingha “Improvements in or additions to 
certain kind of pulleys for raising heavy weights.” — Petition recorded 
2th October, 1802. : 

2845. Henry Winpe, Manchester, ‘‘ Improvements in electro-magnetic 
telegraphs.”— Petition recorded 22nd October, 1862. : 

2854. Joun TURNBULL, Barnard Castle, Durham, “ Improvements in mills 
for grinding grain.” — Perition recorded 23rd October, 1862. 

2876. JosErH ALFKED NicuoLson, Gracechurch-street, London, “ Improve- 

ments in lead, crayon, and other pencils.”— Petition recorded 25ih October, 
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2935. GeornGeE Hasevtixe, International Patent-office, Fleet-street, London, 
“ Improvements in horse-shoe machines. '—A_ communication from Jehu 
Brainerd and William Burridge, Cleveland, Ohio, U.S.—Petsion recorded 
30th October, 1862. 





Patents on which the Stamp Duty of £50 has been Paid 


2518. James CuxsterMaAN, Sheffield, Yorkshire—Dated 4th November 
1859. 

2546. Jon Hamer, Longsight, Manchester.— Dated {th November, 1859. 

2526. WinttiaM Mannix, Wolverhampton.— Dated Sth November, 1-59. 

2543. Grorer Haprig.p, Carlisle, Cumberland.—Dated 8th November, 
1859. 

2553. Epwarp Tuomas Huaenes, Chancery-lane, London.—A communieca- 
tion. - Dated 10th November, 1859. 

2°67. Ricuarp LayspaLg, Pendleton, near Manchester. 
vember, 1859. 

2538 Apo. rue Learcu, Brussels. —A communication.—Dated 8th No- 
vember, 1859. 








Dated 12th No- 


2563. Tuomas Buinkuorn, Spalding, Lincolnshire.—Dated 11th November, 


1250). 





Patent on which the Stamp Duty of £100 has been paid. 
2589, CuaRLes Crum and CnarLes Paun, Hudson, Columbia, New York 
—-Dated /tth November, 1855, 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journa)) in which this notice is issued, 





List ot Specifications pabl shea daring the Week erdine 
8th November, 1862 
S71, 4d. +: 872, Sd.; 873, ld. ; 874, 4d.; 875, 10d,; 876, 4d.; 877, 4d. 

878, 4d. ; S879, 4d.; 880, 4d. 5; B81, 4d.; & 4d, ; 883, 4d. ; Bo4, &d.; 885, 
4d. ; 896, 4d. ; 887. 40, 5 S88, 44.5 889. Is. 6d, ; 800, 44. 5 BOI, dd. 5 B92 Od. | 
803, Is, Gd.; S44, Sd ; 805, 4 896, 4d,; 507, Sd.; +08, 4d.; 899, Bd. ; 
900, 4d. 5 VOL, 1+. dd. 5; 902, 4d. ; 903, Gd. ; 904, Sd. ; 905, 4d.; 906, 1s, ; 907, 
sd. ; 908, 4d.: 909, 4d.; 910, Sd.; O11, Is. 4d. ; 912, 4d.; 963, Sd. 5 Bid, 
Sd. 5 915, 4d. ; 917, 1s. 4d. ; 9 8, 4d.; O19, 4d. ; O20, Is, Bd. ; 
4d,; 924. 10d. ; 925, 1s. 4d. ; 926, 6d. ; 927, 4d. ; 
930, 6d, ; 931, 10d. 

















*,* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny,, Sums ex- 
ceeding 4s. must be remitted by Post-office Order, made payable at the 
post-office, High Holborn, to Mr. Bennet Woodcroft, Great peal Patene 
Office. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tus ENGingER, at the office of her Majesty's Commissioners of Patents, 





CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 


1149. A. Parkes, Birmingham, “ Surface condensers."—Dated 19th April, 
1862. 

This invention consists in coating the tubes with silver by means of an 
electro plating process; the tubes may with advantage be silvered both 
inside and out; the principal advantage is, however, obtained by silvering 
the surface with which the steam comes in contact. In plating the tubes 
the patentee employs the ordinary electro plating process, a silver bath of 
sufficient size to receive the tubes conveniently being made use of. He pre- 
fers to employ a coating of silver equal to from thirty to forty grains per 
square foot of surface. 

1159. R. A. Brooman, Fleet-street, London, “ Jacketsor protectors for covering 
wetal and other surfaces to prevent loss of heat by radiation."—A com- 
munication.— Dated 21at April, 1862. 

This invention consists in the employment ef cords, bands, or fabrics com- 





posed of bristles or hairs, or of a packing of bristles or haira, 
in their natural state, with which the surfaces are covered or 
surrounded on the outside, These materia’s wiil be found econo- 





mical and durable, and do not readily bonise, For projecting cylinders 

and cylindrical bodies the inventor uses ropes or bands of any kind of hair 

or bristles. For flat or irregular surfaces he makes the hairs or bristles into 

a woven or felted fabric, and fastens the fabric on such surfaces. 

1173. G. Scovinue, Furnival’s-inn, London, ** Pistons.”—A communication. 
Dated 22nd April, 1802. 

The object of this invention is to simplify and perfect the use and appli- 
cation of metallic packing for pistons of steam engines, and to dispense with 
the use of springs or other mechanical contrivances for adjusting and regu- 
lating such packing. The packing rings are kept expanded against the 
inside of the cylinder by means of the pressure of the steam, instead of by 
springs, as heretofore. 

1109, J. F. ALLEN, New York, 

—Dated Ath April, W862. 
The object of this invention is, First, to give to the steam a more free 
age to and from the cylinder, and te effect the opening and closing of 
rts with greater rapidity than has usually been done, so that, especially 
at high velocities of the piston, the boiler pressure of the steam may be 
obtained in the eylinder at the commencement of the stroke, and the 
highest pressure reached may be maintained during the continuance of the 

ke and up to the point of suppression, and that in non-condensing 
engi: es back pressure above that of the atmosphere nay be mere completely 
avorded, while at the same time a large reduction is made both in the size 
of the valves and in the motion given to them, Secondly, to perform the 
two operations of suppressing the steam and of releasing and compressing it 
uch manner that neither shall at all interfere with or modify the other, 
irily, to obtain a high degree of simplic.ty in the parts and movements 
whi h are employed for effecting these results. The nature of this invention 





Slide valves and valve gear for steam engines.’ 














strc 








| consists, First, in the emp!oy ment of a valve which, in that form of it which 


is adapted to perform only the single office of admirting or of releasing the 
tteam, has a cavity in the face, and in that form which is adapted to per- 
forin the double office of admitting and releasing the steam has a passage 
over the cup, which valve moving on a seat of corresponcing form uncov: rs 
at the same time two openings for the passage of the steam into one port, 
In steam eng nes it is desirable to uncover a large area of steam port or 
passage by a slizht moven.ent of the valve, especially at that part of its 
movement where it is commencing to uncover the port or passage, and also 
to close the same as quickly as possible, whereby in the case of admitting 
and cutting off the steam the wasteful effects of wire drawing are in a great 
measure avoided, and, in exhausting, speedy release is attained. 








THE ENGIN EER. 





Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Wc. 


118 RipKaL, Manchester, and R. Surpuenn, Great Grimsby, “ Railway 
brake apparatus” — Dated \7th April, 1862 
The pate: tees claim the application of reds or bars moved longitudinally 
for the purpose of effee'i conmenication throughout the several bars 
fitted to a troin of carriages, and ac ing on the brakes as and for the pur- 
po es deseribid 
Ww 








~ CLARK. Chaneery-lane “ Railway rails,” 
tion.— Dated \ith April, '> 
The improved methods for the ¢ 


cementa parts of the casings of rails. w 


Lovdon, 


'—A communica- 





ition or 
nst tu 


cer: 
hich ¢ 


lonpaagin Claiias the m xer 


te the 










princi s. ‘hese new mthods cons st in protecting t' e 
said Is by coverings of sheet iron, or by the simple contact of the casings 


parts of the surfaces, as described, instead of usir 


of the rail at certain | 
argillaecous or s liceous earths or slag, as in ordinary, 


1138. M 


of vessels’ 





r Piiiiips. Coll ge-crescent, Finchley-ioad, Middlesex, ** Propulsion 
Dated Wt April, W862. 

This inveution consists in con-tracting wheel fer the propulsion of vessel 
through the water wi h floats or propellers of a form resembling the hoof of 
a calf. or the foot of a cormorant, when that bird is propelling itself throug! 
the water) The number of propel ers or floats that s applied to each 
wheel may be varied, but the patentee believes that, ordinarily, seven will Le 
found a very convenient number. 

1150. H. Lumury, Chancery-lane, 
19th April, Is62 

For the purposes of this invention the patentee constructs a 
two wovable portions, connecter t ther edgewire, the 














London, “ An improved rudder."—Dated 
rudder in 
outer or farther 





portion, which he ciis the ‘teil,’ being at the outer end of the inner or 
hither portion, which Le ca'ls the “body ;" the two portions are hinged, 
jointed, or articulated together, so that, when the body is moved, turne 


}, the tail al-o turns or works at 
with respect t t 


or worked to steer the ship or vess 
and assumes various ang!es 


the end 














of the body ereto 
1158. G. F. Cuarke, Waterloo, near Liverpool, “ Propellers."—D ited 21st 
April. 86? 
This invention re lates, First, toan improvement in the ew propeller. 
The wventor makes er coustructs the boss of a semis herieal form. pre- 
ferably much larger than it has hitherto been made, and passes the driving 






























shaft into or through it in the ordinary way. The flat of such semi- 
spherical bos. works against a smooth dive, or other sinooth surface fitted 
to or made port of the false stern post, mie as the boss; 
and the driving shaft —_ to obviate tship or vessel pass 
through the ws , sent “1 or made equal diameter, which 
means and the cuttin off "of the leading ¢ s of the blades, which are est 
with or fitted to the above mentioned boss as at present, the trail of *deid 
water” ond vibration will be prevented ‘he invention relates, Secondly, 


to p opelling apparatus to be used in| ea of ps other side propeller 











Instead of carry ny out the main shaft after it pa s the hull of a vessel mn 
astraight line, it is for ed or fitted with a number of cranks, by preference 
three on each s sShuiler tothe cranks used for working a set of th ee 
pum Paral el to the main shaft, and of the same forin, the inventor 
places one or several cra k shafts. resting on besrings fitted in or on the 
sides of the ship, and across to and ov frame es ig carri d ont for that 








purpose th set of cranks iv coupled to connee 
or more floats, so jointed that they will “feather” out of the w at the 
turn of the stroke, and prevent ba sater, the motion being somes 
similar where one float is used to that adopted by the Indians in pad! 
they move together like louvre boards, 


ing rods whieh carry one 
- ater 





1 
K 





a canoe, avd where several are used 
—Not proce eed wit 
1160, F. Tonmausen, Pavia, “ Horse-shoea."—A communication. —Dated 2 at 


April, Vs 
This imprey 


ment in horse shoes relarestothe m 





ans for reneering 
























less liable to stip when the ground has become slippery 
other causes, For this purpese the inventor pre ’ 
suitable number of holes that are tar ped and sre intene 
points, that isto say, conceal er pyr: lal spikes, he 
and a square for sere wing them into rse-shoe ’ 
key. These peints con be taken out or removed in summer time, or when 
the ground is not slippery, and in that case he prefers fillbng the screw] 
by means af se » the heads ef which come flush with the horse 
Not ; rocceded with, 
1181. J. Prick, Dundalk, Irland, ¢ cs for 4 rus, &¢."—Dated rd 
April, W862 

Thi» inve tion relates to an improved manufacture of split spikes er pins 
to be used on railways, or applicd to ether purposes, where applicable, such 
as ship building, and consist. in manufacturing an ordinary solid spike or 
din, and then splitting it longitudinally for a greater or less portion of its 
ength by means of a c¢realar saw or shears, When the materi. te be t 
in the spike is a softer metal, such ¢ pperor white metal, the inventor 
ata es to form the spike either by havir i} cast with the split and 
te ell ep ane process above de-c'ibed. ‘ihe two limbs or halves 


















thus formed are bevelled inwords at the point, which causes ther epenin 

or separatir tts driven into the sleeper or other timber. In order 

ever, to insure Mainiy the opening of the split ¢ 

apike or pi mall irom me orh rd wood wee 

pyran d . Or e info or inserted in the o 
receive the spike, whieh hole - bored to abo nt the depth to whi 

solid portionof the sy will vl when driven home, and oy } 
bevelled end ef the i driven veh wedee or cone servir tualiy 
to open or separate —Not procerded with. : 


Cass 3.—FABRICS 


Including Machinery and Mechanical ted with Pre- 


Operations connect 


1120. W. Haruse, J. M. Topp, ond T. 
“ Looms.” — Dated 17th April, 1862. 
This invention relates to an improved brake and stopping motion, and 
consists in fixing the frog to a shaft, so that it may -lizhtly turn or oscillate 
in « bearing. instead of sliding on the loom side as at present. To the 
shaft to which the frog is atteched there is a double or two armed lever, 
having one arm shorter than the other. Tothe short arm is connected one 
end of the brake rod, the other end of which is curved to -uit the fiy 
wheel, and mounted with wood or leather in the usual wanner The top of 
*he long arm of the afore-aid lever acts upon the -topping handle or setting 
on-rod, and in consequence of it- increased length. acts sooner upon the strap 


HARLING, Senitey, Lane ater, 





















- an upon the brake, and the strap is hif to the loo<e puiley before the 
ake isin contact with the fly whe e trake rod is placed in an 
inclined | — so that by its own weight the ke may fall back from 











the fly w en the stop-red finger is not acting again-t the frog, and 
therehy pe be al sibility of the brake being in contact with the fly 
wheel until reqiired. When ‘desirable th s employ an oscillating 
fros, and also a s'op-rod finger at eacl mm, instead of at or 
nd only; but in either case the stop-rod finzer and frog are placed in 
direct line with the sword-arn, and thereby prevent -id Pstvain or injuries. 








Looms.” — Dated 16th April, 1862. 

in applying to looms a floating race to ad 

two shuttles b ing actuated simultaneou-ly. 

11 6. H Garpeser, Leeds, * Machiner 
—Dated 1th Apri. 


1122. J. Murpiry,s 


his inve tiene 


1. Gasgoe, © 





of 





nsists 





Sor breaking and preparin 








Is 














Thi- invention consists in the combination of three fluted ers mounted 
in a suitsbie frame. one of such ro in the front of the m chine being 
nounted in elastic bearings, and the other two rollers “ae ing mounted in 
ixed or metallic bearings. The material atone to he operated uvon is 


fed into the machine on the upper side of the front roller, and is drawn in 
hetween it and the upper roller, whence it passes between the lower part of 








the said front rolk rand the lower roller, and is delivered on to a table or 
other receptacle in the front of the machine. The bearings of the front or 
feeding rol er are rendered elasti > by ans of a spring fixe each end of 
its axis, the ¢ » power of th 1e springs applicd th reto being varied to 
















suit the particular material intended to be op rated upon. The power, 

whether manual or mechanical, is applied either to the axis of the upper 

roller orto that of the lower rojler.—Not proceeded with, 

lst. J.C. Raverr, Ferniorth, Lencashive, and J. M. Werurrixeton, 
chester, * Apparatus for preparing colton andl other fibrous materials 

for spinning.”~-Date Vith April 
This invention refers to the e ne of that construction for wh 
roe: rs patent were vranted to the above-mentioned J. C. Rivett, dated 18tl 

































rril, IS61 (No 906), and consists, First, in an arr ment for cansing rn t 
See dand forward motion of the rollers descril n cification of 
the said pate For this purpose the patentees employ and worm 
wheel, the fo mer of which, being caused to vibrate be i 
and causes the latter to turn uoen its centre. soa 
to the r llers in both direc'ions, and then the ¢ mot 
click to act against a ratchet wheel upen th i lwornm, ohanke 
i is caus d to revolve for effecting a nece » revolution of the 
re Another improvement relates t effected in the 
s% n of carding engine, viz. > strap 
he feed ; seeondiy. brin.ing the brush and rever: 
ylinder ; irdly, the starting nal : ves now deri 
the loose pulley. and adapting a line shaft with cams thereon fe 
purposes, Another impre — consists in forming the cleaning brusi 


















with ring-, and in traversing it between each ch . So that itacts upona 
portion ly of the evlinder atime. Another improvement iclites to 
the combs used in conjunction with the ro'lers, as de-er bed in the specifica- 
tion of the aforesaid patent. These combs are stationary, but the p aientces 
propose to traverse them in the direction of the axi- of the said ro wto 
bring them into contact o ly only. Another improveme 
relates to these combs, snd con in using a pertion only thereof 
desired, and they, therefore, adapt them so that they may be readil 
Stuart, ond TE. Hin ld,“ Fes ng Mersu 
‘ 119th Apri, 1862. 
This invention con ists in forming a deep ‘ in th 
e nmat 





of the Whe 


whether the top or head be m ; 































with or without a shoulder, and in fixing 
flyer legs nd astud or projec ion te 
or head. patentees souimctme 
all cases of such shape that, by bein: t 
flyer tube, a sufficiently secure fastenir 
spindle, Sometimes they rever-e the 5 
tie groove in the fiyer tube, and ferm t 
tepor head. The great advantag 
above described consist ed of * 
taking off acd replacing 1 that 
i ordinary meuns of fasten 
Compe, Belfast, “ Machinery for heckling Aix, &c.°"—Dateld ist 
peru, 1862, 

This invention relates to a1 gement for cornecting the 
hackles to the shects, or sub ve va! or other hackling 
machines, by mea h the itee is encod el to obtain control of 
the angle which the smake tothe materi) under operat ion when 
they they are passi throuch it, and while they 
are action rr ion, therefore, allows of 
the ut in the bes position for act'ng on the flax, and also 
of t have the flax at such angie that the two is left 
bel 











1178. G 3 Bas an, “J ing lace and othei 
ted 23rd April, 186’. 

The | ee claims the employment, ove purpose, of an amal- 

nina nand combination of beeswax « tine, or of an 

roduced by combining ax with 








pari), VV anus acturing, l'r ning, Dyeing, and Lressin 


1 Fubries, we. 























1079. J. TavLor, Oldham, Lancash re,“ Apparctus mw preparing cot aud 
oth Jitrous maeriel.”— Do te Lith April, 18 

This invention re to Mmprovements ia the carding engine, and eon | 
sists in employing a circu! ur stripper, consisting ofa rolier with a namber of | 
knives ore mbs working in slots or s The knives or com re | 
acted upon by eco ntries, cams, tap er other , With a | 

revolving motion, so as to cause the said kr ives or ojeet on 
after the other beyond the perijiiery of the roller, i. order to Strip the | 
inder, and then return into their slots or grooy es,— coded | 















1086. J. Parr, Odhaw, cud W. Cnretuam, M aa Dated Ut) 
F In’. 

Thi- invention refers to the picking motion of looms, and eor 
adaptation of : i * baffer or other s elistic apparatus, ¢ 
which thy stich bears when it receses from the shuttle 
palenhens sued ir app iratus for receiving the vlow of the 
stick in its forward motion 
1087. J. Parr avd W. Ricuanpson, Old) “4 thus 1 ar ) 

and othe verte ‘ ar t hi ee d ct ore t matt — 
Daved Vath Ay vil, S62 
In this arrangement of n inery or apporatus the patentees em 
which is placed a tixed blade, between whieh ond a 





> the wool or other such material to be cleansed is 
Another fe ature of thy invention consists in the adaptation of : 
to the abeve-deseribed machinery for opening out the material previously | 


to its be 





resented to the re 
adapt a spiked roller or reller 
working in « dish, ond they emp'oy ijunetion 
with the said spiked rollers aa fixed spikes, which draw off the material in | 


pPurposc 









detached tufts and present it to the said roller and blades. 
1089, W. CLARK, Chance vne, I . 6 Orname ai it atleast 
surfaces.’ Doted Lith April, 1862 : 
This invention relates to a method of applying gold or silver leaf, or | 





imitations thereof, to fabrics or — suitable surfaces by pressure or other- 


wise, whereby the inventor is enabled to obtain a saving of 50 per cent. in 

the material beyond that obt: ‘ined by the ordinary processes, The improve- 

ment consists in using the same sheet of metal ‘se veral times at different 

parts of the fabric to be ornamented.— Not proceeded eit 

1009. J. W. Hapwen, Hulifur, Yorkshire, © Treatment and application of 
soft sik woste™ Ratd Woh Ap il, AS? j ; 


This inventic m relates to improved m: thodsof tre ating the material known 
as soft silk waste for the purpose of -equalisi ¢ end cleaning 
effectually than has hitherto he complished 
employing Halinann’s or other combing machine for th at p : 
in making from the combed = fibre, when spun a new fabrie suit 
umbrellas and parasols, Thirdly, in mixing the aforesaid combed tibre with 
any desired propo-tion of wooke or mx hair, and spinning it into yarn 
proceeded with, 5 


the fibre more 




















1103 R CocHRAN and R, COCHRAN, jun., Poisley, “ Producing ornamental 
fi Do ted Vth April, 65, F 3 j 
This invent ion bas for object the production in a novel and economical 
manner of ornaniental fabrics of the many coloured harness woven kind 
such as bordered shawis, long shawls, or plaids, scarfs, and bandeaus. And 





ion, supposing the | 


coloured or plain centre with 


in practising the invention, according 
article to be produced is a she awl having a 
a border, the inner edge of which has an ornamental outline projecting un- 
equally into the plain centre pert, such border is woven separately, and 
being cut along the inner unequal line is neatly stitched upon a plain or 
self-coloured piece of cloth.—Not proceeded with, 





self 































: V. NewTon, Chrncery-lane, L minufacturiig 

7 pile fah Y ie 1 comn caw nil, IsG2 ‘ 

entionyr its Upon an n for which the 

obt el x the t day of October, 

(No. 244), for s veaving some f sof 
yarn to form the fix en Warp and weft, to forma 
back resem ling th eting, interwoven with the 
usual heddles and s V carp ting, such fabrie 
being generally “die under the nan of Axminster carpe:s. ‘lhe First 

partert is investien reates to an in provem nt in the manner of mount- 
ing the warps in the loom, and in theop ration of the harness, whereby 
the tufts are more effectually s ¢ ] > fabric, and a better web or 
back produced than can be eff ’ loom de-cribed in the above 
mentioned letter atont The See 1 part of the invent ‘lates to an 
improvement in the mechenism fo n-ferriny, one by on des Which 

earry the ls on whieh the | nfting yarus are wo Loft tie various 





of tufts int . to be 



























colours t quire i for each rans e ure woven. 
In the loom described in the m tent of 1S 6 the s aseries 0 f ‘spools equal 
in number t » the number of ranges of tufts required for a comp ete design, 
each spool having wound a on it, ¢ im sections, the variety of coloured 
yaras required for one range of tuf and the journals of ich spool are 
monnted and turn ina separate frame: and th: whole series of spool frames 
are mounted in ied by two endl 1 ed as in succes- 
sion to bring one of the said spool fram ition, where it 
st hem choenism detached from t lown to with- 
in : lists unce above that part of ‘he warps where inge of tufts is to 
be intr The First port of the present invention « .1s0 relates to an 
improved mecha: ism for taking the spoo: frames from the otenties veeerene 
them to the position required and after a range of tufts has been introduced 














in the warps, and cat. ff, retur.ing the spool frames to the chains. Th 
Third part of the inventi n ites to an pr vement which may be de 
nominated the combing n. The functions of this mechanism are to 
hold the warps properly apart durinz the operation of inserting the tufting 
yarns, ¢ and ufter they ven cut off, and to rise th h the tafts and 
comb them out, and th y prevent them from becoming tangled. The 
Fourth part of the invention relates to an improvement in the mechanism 

















for cutting off the tufts from the yarns on the spools, | which that opera- 

tion is ren’ered more perfect and the mechanism simplified. And the last 

part of the invention relates to an improvement by which the chafing 

of the warps expericnced in the use of the loom before referred to is pre- 

vented, 

1:9. W. E. Newton, Chancery-lanc, L ** Mea , smaituti 
ted : ane, Artes: . 


he described 





This invention cannot 


1197. G. Davirs, 8 esistera’-road. | 
. 24th April, S62 


the 





The patentee claims Firs 
having the pile or cut surface raised fr 
with the warpof the backin ny or fi unds 
arrangement of parts described, comt 
mats for the purpose of receiving 
duced in the warp for the produc ‘tion of tl c 


















Cass 4. —AGRICUL TURE. 





Including Agricultural 8, Windlasses, € Flour 
Ay; ills, ye. 
1136. R. Dentson, Lancashire,“* Recping and mowing machines.” —Dated 19th 


April, 1862. 
This invention consists in the employment of steam cutters arranged in 













Nov. i, 1862. 








alternate s series upon and fixed to two laterally sliding bars or carrier frames, 
placed one above the other the reciprocating lateral motiun of the said bars, 
to which the -hear blades are fixed or hinged, giving the requisite cutting 
motion thereto. 
114°. W. Munn and D. BaLuantTINe, 
* Mills for grinding.”"—Dated 9th April, 1862. 
Under one modificition or form of arrangement the mill is supported on 
a framing of cast iron, forming a table on which the hopper and grinding 
app ratus isarange!. At the lowe part of the fram ng and extending 
wro-s it, is fitted » horizontal stay-pi ce, which forms a fvotstep bearing fora 
entral vertical shaft. This shaft passes up throngh the centre of the tab'e, 
ind its upper ex'remi'y revolves in a collar bearing fitted in the lower part 
of the hopper, the shaft passing through a box within which the grinding 
di-es are arranged horizontally, a .d rotating one above the other , they are, 
nee, formed iron with radial or other groov's ‘n the working 
4 e upper d se is fast on the cent shaft. and the lower disc is car- 
ried on a tubul«r shaft which works outside the other. The central shaft is 
proviled wi h the me ae of adjusting the distance of the discs one from 
another. This is d ne by means of a screw fitt dat the lower: nd for rais- 
ing or lowering the shaft: Motion i given to the main shaft froma driving 
shaf tuated either by han lor power ; near the inner end of this shaft is 
evel spur wh él, whic 10t1ion toa pinion on the vertical shaft. 
On the extremity of the « e the main spur wheel is a 


Borrowstounness, Livlithgow, N.B., 








of 


















second bevel whe cl whie ates the shaft carrying the other 
grinding dise. It pre ferred to actuate this « a lower speed than the 
»yper one, and, Whe required the shaft 1 dily thrown out of 
uw bs sii i iine he pinion up the feather fo: med on the tu bular shaft. The 

re fel in t rough the hopper in the usual w and 








subjected with more 
r to the adjustment of 


ss a wn b twee 1 tl 1¢ grinding discs, where they 
or less severity, to the triturating action, accordit 


















the discs, which is suited to the material under operation.— Not proceeded 
with 

1174 Bot sy, St. Ediaunds, Suffolk, “ Apparatus for rolling or crushing 

4. a? — Dat 1 22nd pri, 1862. 

This —— in relates toa novel mode of mounting and arranging the 

several parts of the apparatus, so that t ¢ triction of the worki parts may 

ha and the power required to draw the implement over the land 

so be redueed in eo sequence. Jn carrying out this invention the 








roller ing wheels are mou: ted turns 


nd of the frame, 
ible. If the roller or 


or rollers or pre 
use box: Ss at e2 
e friction 


tree on which the 


axle 
in properly lubricated b« 

















that it n 





rotate ti 






































elod crusher be composed two or more wv pressing surfuces, 
one or more of the parts or wheels may, sired, be perma- 
nently or temporarily attached to the axle or spindle by means 
of ratchet we . or other analogous contrivanves. The axle-tree 
spind le will be obl ved to turn in its bearing-, but the ratchet attach- 
liers will allow the latter, when round curves, or 
ement is 1 ing turned rout i at the l the field, to turn 
on the ndle 1 ‘ y nt the friction of the 
working parts will be reduce ad to th power req iired for 
drawing the implement 01 materially le ened, The 
br nds orarms of th ire provided wit h bushes or pairs 
of In Hines: oth a wie away, the dam: wed part may 
be removed and replaced by a seeond pur 
12 0 G. W. Betpixe, Aing-street, Cheay sive, Lone ws or cultiva 
ters."- A @ iamunicaion.— Dated 2:th April, 2. : 

This invention relates to a peculiar errangement and construction of the 
teeth of harrow. or cultivators, | oth + sinele and dou bie frat nes are employed 
for the purpose of more perfectly adapting the implement to @ variety of 
soils and uses The double frame consis's of three pieces of » urtable 

i The two outside picces, Which in use diverge from the centre 
piece, are made > djust ble, and may be breucht = ‘] for convenienes « 
tr: ortat‘on and storiz The drawing ; ower is applicd to the centre 
piece. and to this is fixed the front tooth. The single frame consists of one 








This frame i 


straight piece, to which is yee one row of teeth only. i 
} cultivator, and ¢ 


the of the harrow o 










Wi more or It om the body of th » implement, 
to the depth of eui ion — The teeth are construct 
thin coulters d:scencing in a bee rd direction for the purpo-e of cutti 





wk ond lower end of 








the -od, and also to prevent their ei To tl 
exch coulter ix attached a mou'd board. e lower e of the coulter 
extends shght!y betow the mould board in order to raise the implement over 





ps when in moti and also to protect the teeth 
The “tect h in both frames are si imilar in shape. with the excep- 
which is cons ted with 





stones oro 


from inj ry 









tion f the front to th of tre double we vlement, 

two mou!d boards or diverging The front tooth turns furrows out- 

words in opposite direete: s r teeth turn the furrows 

inward. In the sinzle frame the teeth, whie etixed obliquely in reference 
»the length of the implements. and ty ina line wi hth arm, ail turn 

furrows in one direction, leaving the land perfect!y smooth, —Net proceeded 

, > 
itl 


Crass 5.—BUILDING. 
Including Brick and Tile Machines, Bricks Tiles, Drain Pipes, and 
House Fitting, Warming, J “entilatin: » GC. 
Borrhe sd. Renfrew, * Appor 
vil, 1862. 
out this 





1159. J. SHANKS, ttus for, romoting ventilation.” 
—Dated Wth A 


Jn practically carrying 





in the case of a room or build- 





invention, 






inv, for example, separate tubes or passages are p ovided for the inlet and 
outlet cnrrents, such tubes being placed as faa u venient, The 
inner opening of each outlet tube is in or near the or Toot of the 
room or inclosed -pace. and the tube i t that its 


bove the level at w to have the 
The inner opening of each in.et tube may 
om or inclo-ed space, excepting 
en te re within is, 
and, consequently, light 
ic ; counterbalanced by the 
tube, and the latter descends 


roceeded with. 


top end is cor siderably 
top of the injet t 
be at. wuny conve 


ube or tubes 
ni nt or desired level in the r 
above the level of the ontlet opening Wh 
from any c use, slightly raised the a 
column of in the eongated outlet tu! 
collier an’ heavier air m and above the 
and a current is thereby established.—Not jp 
1.51. A. Troncuon, Paris, “ Construction of kh 
2st ”s il, 1862 
This invention consists in forn 
of wood, cast or fo: ged iron, 
wire lattice or trelis, anal 







the 














c.”"—Dated 


asides 





3, pal 





the framework of houses 
to be full with an iron 
vered with plaster 
are double, with 














7c 

















or other suitable material ; the parts ¥ ss th 
a space between them te form th thickn er Ob in valis. Mar gag wes may 
be tilied with sand or other materia s, or with the eaith ¢ z up for forming 

the foundation or cellar the partitions say be made of sing rle trellis, with- 
out formng two thicknesses. The uprights composinz the framework 
suppert the parts formin: the floors composed of iron lattice, which, being 
ec ated with plaster forms the ce. ay. 

CREYKE. Bournemouth, Ha “Drain and other pipes.”- 


-¢. 
ed 2het April, 1:62 : so that their 








\ rying out this invention the patentee s the pipes { he 
i j ly ore » 
shall lock the one into the other and draw tightly together. The 
sockets and flanges which he em) loys may vary in form, so as to present 
but in al) cases he monids these ends 


ither one or two abutting surfaces, \ 
papel ‘ nd re-esses, Which, by an axial 




















of the pipes with wedge-shaped projectio s+ d 
motion being given to one of the pij tH serve to craw the ends - = 
pipes together, and make a } p eserving, however, unti , the 
joint has hardened, the e referred to. Before thus se uring the 
pipes he inserts a suitable packing or cemen between the abutting surfaces, 
and he also lubricates the entire surface of the socket and its cou — 
by which means, n the pipes are } it eand screwed up, water ¢ 

gis-tight jo nts v secured. 

1201, R Ziman, St. Pet bs : 24th April, 1862 










R 
bee vements in stoves is so to con 
ir in it § pass- 


izh a series 





to the interior of the buil 3 1 
Of pipes or passages compose: reali y of earthe 





—_— 
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Cuiass 6.—FIRE-ARM 

Including Guns, Swords, Cannons Shots, Shells, Gunp noder, Imple- 
ments of War or sor Defence, Gun Carriages, §¢. 

= agton, 


, 1862. 





r Orleans, U.S. iF. Gir "re U.S., 
re g firearns.”—Dated dt 
invention, as far as it ‘applies to revolving pee r on ating fire-arms, 
nan mproved lock, and in an in proved means of fixing and of 
Iving chamber when required for the purpose of fring the 
f the compartments, and of locking the chamber when he 
carried, and of causing the to rotate after tl 
of the compartments to pr ] r commpartine nt f 
» this invent jon applics 


Mat, Ne 
eats 











ch 







rged. The lock g hs , 
r than, as well as,revolvi 5 ructe a : 
xly of the hammer is cc upon n held in the stock ; it 





hi 
lar aperture mé ude at the back, and jus st above the heel, and “whic 
a link is pinned which receives the fore end of the main spring 

the rear end of which is held in a ji AW, 
and inside of the stock. The breast of 
ock and half cock: & 
For 





heel 
is a simple straight blade of steel, 
otherwise attached to the under part 
the hammer is ee with two notches for the ¢ 








trigger and trizger spring complete the lock f r ordinary fire —, — 
arms with revo aes breech chambers, the fullowing parts are add«¢ 


vart thereof, a 
one on the 


of the 


the near -ide of the body of the hammer, and at the lower} 
link is screwed ; this link is formed with two projecting — ed 
rear which enters an aperture made for its reception in the boe 











Nov. 14, 1852 2. THE ENGI NEER. 








cd and the other projecting from the opposite side and fore end | | be ultimately intended, which for a small arm, such as a rifle, woul’ be | 























































































































































































































































enters an eye in the lower end of a pawl, the upper end «f which takes into | about one foot each length. U pon each of these short tubes he proceeds ry | 
the ratchet on the rear of the revolving chamier. In the far e of the | twist a band or bands, strips or ribands, of iron or steel, r both combined, | 

stock a recess is formed for the reveption of ¢ r spring into and | forming such bands nto a rough coil upon the muer lining tube. He tl em 
secured to the far side of the body of the hamr ; this spring is made with | heats the whole mass, and takes it from the furnace upon a stop man tril, 
a projecting lip which takes into a notch m in the barrel of a bolt, the | and jumps it if necessary to close the coil. He then takes it at a welding | 
fore end of which is thinned off, passes th ov Ds he rear of the | heat, apon an ordi rol er mandril, toa train of ordinary gun roils, p: 
chamber, and enters one or other of a ser’es of | in the rear | ing it through the grooves in such rolls once, twice, or three times, as may 
thereof. A spiral spring is fitt:din the recess in the stoc > | be req: isite, t of the mandril] and the 'olls insuring internal ar well 
locking bolt «ngaged in one or other of the said holes until f } as external By this proce-s the tube is drawn out, and each coi 
the spring or the body of the hammer er ng in the noteh | of the twist ts rely welded upon the inner lini.g tube, and also e ig» to 

wel : - : i} 
forced the chamber is ready for being revolved by the ratch et, as before le | rng col; and in its list passase through the roils, by 
described. | ion barrel rollers or tapering mndri's, the necessary ta} 
1082, Lieutenant Rocne, RN.. Sovthsea. “Gun carriages.” — Dated Vth April | small arm barrel or pece of ordnance ven to the tube, 
9 Ta 7 : nd or coil upon the mner lining tube rd insufticic 
Thix invention consists in fitting the gun in a block whi f such | : barrel, he cols bach pon the torn t i) re ban oe wl 7 
length as to receive not only the trunnions, but also porti | tel kness of metal has been i ; : I ie Pie 
> r rmed for eating or weldi: nass P. » maki 
both in front and in the rvarof the trunnions, and in m« our performed before heating or welding ma . oe . ny 
in a sen bed on cach side of thy gun Che -ides and heavy guns he employs ll ~_ = mut ith, beara 
; : : suitable mec ) t 
Nock are semi circular, and fit into the bed in such manner m and suitable mn cage “PP “aad . ey : a ‘ 
may he moved by worm and worm whee!, or other suitable me welz a having coiled the strip or bands cg og sessdlgces poise ; 
: : : shee mama *e-sary, ren s on a stop m ri 
trivance, so as to elevate and depre-s the gun according to re tu heats the ma - = a NCOS-ERT) eect my ery which a ie 
4 , in re rade np yy mecnine, i t t 
1084. A. V. Newrovy, l 7s ) po . or st ther su'tab'e iratu 
rat Date : . oe e it, and takes upon a 
‘ tee c aims, rate of baryta, obt lin the hich fo re te be of a very -tron 
manne i. or in > manner, ana sub tinh (either ssing it throu f the rolls the coil or coils 
pees! oF OF Brae e preparation of b - ores | n the tubes, by the internal and external pressure. In 
in the manner and for the purpose sit forth. Secondly, the use for the tubes other than those employed for fire-arms or 
manufacture of b asting powder of » nitrates of struntian and lead as sub he same proc ures aly described, omitting the taper 
stit ute s for saltpetre ubes are requ ‘ubes may so be made by this 
109 -G hi-st Ll lon, “ Erpl nn pounds.” — Deoted th iron or steel, and for o han the 
ret, or nee, pr vided the met being 
pur of this invention ordinary cotton i t 
cotton be nga ance, 2 compound ef carbon C), hy 
oxygen (QO), the formula of Which expressed it , ny A : | 

\ ( rmulk ! }OURNE'S STEAX :AtNs.—-Indian advices nthe 4tl 
H 10, O le ng cotton and most of the ligum s Bourst ream "TRAIN Indian advices ee aoe ) 
above formula to the action of nitric acid in vecaliar manner, a new | Ut, « ot Bourne's steam trains, @1dt Sarees Fae 
element, n trogen, enters into the composition, forming av explosive com- Sukkur P; the Indus, with a heavy load. No other steam- 
pou udof the chemical formula 12 , Hi, N3, 0 22, which may also be expressed | boat had been able to go up at the same stage of water. Mr. Bourne 
c arte } O10. was on board. 

(3 NO, Cover Marviat.—A first-class assistant-e r, Mr, 
1094 . al TT, Clijton-street, Finsbury, London, “ Projectile -Dated | Booth, was court martialled, one day last week, at the Nor 
16th April, 1862 Pon ani 
os . ai - = . ‘ . vuiltv, and seutenced to forfeit all seniority as an acting sssistaut- 

Th constructing projectiles according to this invention, in order to ob'ain _ ; l “ - a ee 1 we by ret ; we ito f “ 

y neineer « » first clas > sev rimanded, i to for- 
greit penetrating power when the projrctive is oy to iron or otl enginecr of the first class, to be severely reprimanded, anc | 
hard substance, the inv ntor forms the projectile of tee end of | tert to utof his pay, for having abs n 1 himself from his ship, 
the projectile is somewhat smaller than the bore of the cannon, to allow ik th gilant, for three days without permission. 
the couiing, and it deereases mm size towards its rear end, Around the st ¢ Navat Engtneers—'l he following appointments have been made 
pro; a coating of lead or other substan . applied, part of which 1 sinee our last:—E. C | INS tissistant-er » the 

2 so as | vy 2 siz “ Is hich « Le } ¢ 7 
be umable, so as to bring it up to the : the bore, also which can be | DH. untless, for ter “Mexander Stowsrt (hs), G. Bb. nd 
so attached as to follow in its rear after it is di- charged: a series of rings «7? GJM mney 

. 3 . J iy bury ssistant rs is 
shoulders ure formed in the steel to keep tl lead or ot} er materials it fo Oe. aang ys oye ms mS 1 ‘ 
place when the projectile is harged, nd unti n | SUperuUumMerarivs 5 mud J. Mitchell,  " 

a portion will be detached, leaving the alien to | Class assl-tunt-e yl Nie, as sul hobert 
the projectite. The steel 1. heliowed from its rear F Gow, chief enginecr, to the Cumber for Hero, aft e 
— of its | ngth, whe» a shouider is f rmed, ind then mail I 1 itter shi is been paid off; George Mills, engineer, to the | 
ioliow is car. ied to its extremity. In this hol ow an iron plug, also with Francis Brockton, enxineer, to the Camberland, for the Vigilan 
shoulde . isp aced \oosely, to allow for the escape l tir whe Cl | rl Boot! t 

‘ eS , } s Jackman an mas Booth, acting first-ela ssista 
strik.ny and when inserted in the hollow of the lier en ates t aud ts — ote, a 5 Bret . on 
of the plug proje: ts from the foremost orifice engineers, to th Joho Jeukins, acti Mt - 

> ne J y e! 
1095. F Guasene Adrlaide-plac don B — | engineer, to th 3 and Wi ines 

Dated \Gth April, 1862. ; Asia, to be first-« stant-engineer. 

In lieu of the chemical decomposition ree , described in the specific \Norner Great ‘'TUNN THROUGH THE —(From oir Cor- 
tion of a pr. vious patent granted to the present inventor, dated 16th day of res; ondent.)—A_ project of much interest aud oe has been 
May, 1861 (No. 1146), he sometimes usesa set iv- of elee ro magvets for the pur- vard for se second tunnel through the Alps by 
pose of printing or puncturing the paperdiagram and in order to doso: fle ti A committer ates has just ussem - athgeaetin ib 
ally hechar. e. the style points with ink a most simultaneously, and by another : j ' j 
anunes t eeanee & ; : ‘ : : usanne, and it is propos i that a tunnel should be con 
arrangement he causes the paper to change tts position over the said tyle 7) , o,f 
and ther by record « etly several shots in the same ent. 1¢ \ to "0 ya th. The tunnel will be 
uses a dise attached te th : target hammers or bails, which moves cecentrica ly be composed of thre ious. wi iwith each ot} 
when in motion. anu 4 by imparts # rubbing elect: ic cont: asprin t yards. ‘The worl eto l 
suitably placed near it He also combines permanen nil « dee ian f the respective de] ol 90, 
to arie-t a d reiease at pleasure the ba ovr bammers wie } ree | t 

} Lali iwi - | 
He : parts motion to a slide or shutter in trot he shan | ee <a 
attaching th reto an ir n axis, so placd that, whe ccntric | eg? <p ipl eight 
it will fly up or bac > he n elec wer f urable to such of 
magnet. He also € betwe uuighout; its solidity wil avoid 
the target and firn us, an iny Masonry. | 
ae With the nti ation of the | ion of trials and experiment 
said former patcnt.— é | of to the navel service has taken pla n 
1008 a Lock, Rude, Lith | Wy ‘hy ler of tl Joard of A | . 

April, 18v2. 1 y ard v half . 

. : , ipwards v half ' 

This pojectile cons rer | I aah : ’ : 
or otherwise shay ¢ he , forn of the | [2V#! p - pumps, . | 
base or circular section ee evlindr »the | Gent, Sirk. burner a 
calibre of the piece of smooth bo: ed ) i | stalit-master light officer ' 
the deduction of the necessary winda nd the is « veth the jaa rh te was tl | 
Proje tile wil) be doub e« the « libre of the"pieve of ordnat fran wl it i wud 1 i wn i X, and 
shot, more or les-, convent pr eile r ns ‘ ‘ was a doul n pil pur ind was worked by fou 
axis or length, atter leaving the gun, by means of bl.des « nes inserted , : a f 
in longit «dinal cleits or socket. tormed id t ce interv ds by de i wimiber, castit j 
in grea'er or less 1 rund remainin i h ‘ rical ya oll ai L hortzont iy | 
of the pr tile wh n the gun, t ne tr t tilled» ike Us } f 4 inut bol] 
the ba-e of the stot afer leaving by me sprivcs. Whici ne das, from « i fitting basi j lige tt ‘ | 
the shot leav ng the gun, or by other me nical meuns The resul ‘ ti tors he next trial wi | 
rines werk on rivets or pins tow rd. the front r 0 r St ‘’s, of Dept also a portal engine of imi 
or less distance from the frout of the projecti ie boades or wings extens : r n a ; ‘ ) 
ing to the bare of the projectile, or short of t Le most c t pr Ie superi in power and capri - 
convenient, so as by re-istanee in r throvg etuls of the te s to distan ] ht, and the time consumed in i 
proj ctile in its orizinal direciion ve ‘ e concus the tank, third @Cugme was that of Ir. Go &, 4 
ene Seen we tached to the ef the proj e, oT cd, ist Admit it the | 
be d den wad is to be } do c pal les ol t t 
surface he powder. j +] | 

: iV rih i 1 il 
Liver nool, ** Pre tile D ih Ay i au i oT is pi i Vou 
1 rel + to projectices « neengsted «of the engi it 
pecial.y appli-able pr j cted from fire-arm vin i the ri f exam of t | 
bore. And the invention is designed to maintain t me position of he ling ae = 
bolt in its course as that in wiich it leaves the 2un, so " se eesti ty a = = y 
the object with its end. The improvement consists in aki ¢ t bit ery . Dit 12 y ! | 
the form of a hellow cylinder or tube, the end next the powder bei: ¢ © osed nd that of Mr. Rot or \ 
with a plate which deta upon kk uw the barrel, the eh the 1 ht and : tiv 
thronzh the bolt being ther I 1 tor the pus e f the « of fol vs —Reol cw l *VIb. : ( t ~sewt.2 gre lb 
which maintaiss the e position of the boit t prowresses. tl nit , e 4 1 > P 
the AEE 9 ie & 2 +} A na li ot it ith ! ay 
le proper part of the bolt to str he of t v ( ) , ' 
penetrate iron or wo d more reavily U ‘ “4 eee a eee . probable th . . 
Mm \ i 
110s. WL I WON, Chane l ’ 1 , | oie ; 
other ord aad solicl « ; it i —— lhe we hich ar ne ¢ ried Out under t 
lt Sii2 direction M U.1., in eX i with t outta t 
odes of ¢ t i cane ! I ! Marshl | t im ft Jira ka pro 
forma the bje-t t esenit i Lhe s¢ h M is coi wiing Is ¢ v i le 
nyapiveo snect oft t ‘ ' ( i [wo rov i} re bein; iven asi rvals O 
s ae oe Ws i . i2it i tft or oiu.3 from thes rthe Juner sid it 
: ; ‘ ‘ \ pe el ‘ n 
4 Si i I 1} i i v N tz 
i eitl of te s.Or Between tl oud Lirom pile din ] ¥ is bei lt 
mer “a \ a don th le of ¢ dam large qua es ol cCluneh aud ivel 
re the man 1 are | ‘ ited, While the inner iou of the dam is bei 
ads ‘ at r cyt ander Wy f l with se earth, &e., in sacks. The syphons of the Mid 
’ £4 uioveE | 0 ] . l 7 “ ; ,¢ } | 
Vel ali 1 ere again worked successiully in the cour | 
1 CK; cleve ive been already fi aud the remaining fi 
1 an, “02 = : ’ 
; pe will | ly for on by the eud of month; the cost of 
4 ) ? . we C : ; 

In carrying out this inventio tor forms the « cle of the Binds , oe between £13,000 li appears from a 
end of the barrel enlarged, such part out leaving a long | Te} a t iby Mr. Hawksha . sir. diarrison, | 
Opening at top, into which a ho ils w piece of mietal i- fitted and connecie (of the North- tern Railway ), that the’ works on hand and neces- 
to the barrel by a pin or crew ; the er of this hollow piece of mx sury to be ey ited for the security of the district will involve a | 
—— With a nipple. = _ p n ine with u : centre of the | eos ou The fall borrowi powers possessed by the com- 

',aswelior projecting Mange surrounds Ue said nipple, and serves to " ar “ nak ait . } = © » ¢ 
Taise the afuresa hollow piece out cf the barr: | for inserting the cartridg ~ are to b - st reised, I at eve = then there will b = 

; the afo ~-aid fl nge is extended so as to cover the estin i deficiency of £0,000 if the works recomm nded are pro 
th es ai! end of the chamber and hollow piece afores cceded with forthwith. As, however, it is not at present known 
piece being iocked to the barrel by a Wiel ran outlali siuice or other works, In addition to the syphons, 
the under side of the hol ow pie ¢ b red, it is pot considered necessary apply to Parlia- 
hear the nu with the resaid spr f lit ] S \ 
trigzer which | <a M ie ‘ nel ssion for additional taxing or borrowing powers. It is 

ig. vhich pr : Ss iy Ss In the under side } : - ‘ ir af . 
stock of the guns in front of the « rdinary trigger ; a spring is also sett s that some of the works contemplated by 
to the under side of the before mentioned hoilow pice, to assisi them « | poued, and with the floating balances from time to 

2 whea the sr be has been withdrawn therefrom a urers hands and with occasional temporary loans 
thereof — Not proc 1 with the « 1 ill, it is expected, be able to carry on the affairs of 
Rosk. Hala O li te “Me , the level d hee t year. The bonded debi due atpre it 
and ¢ the i thie Life Assurance Society is £40,000, - 
: i i ut thes of 4 wer ceut. per : h ne 
pel ‘ ; sot barrcis«T | been resolved to take up fresh loaus for an amou exceedluy 
e kis: p, ba s » of i “a 
d pas-es ge hat oi rooves t Wey ' | £62000. Of this amount, which is to be raised at 44 per cent. per 
. or through dies on a draw bench, by which | 22"Um, kL. Fellowes, M.P., has advanced £200'0; Mr. W. 
Z hig . f Foote . ° \ hi . 
t ned up into a form ne rly approaching a +on.p ete . lugs, 0; Mr. Potts Brown, £1,000; Mr. W. St ffurti 
+ yg it may be c mplecel »1 into a ye, und s velde ; 00; Mr. Tebbutt, £1,000; Mr. G. B an, £2,000; aud dir, Ww. 
we roce-s ? ( s s e O y ’ 
oe. ing proce-s, or in f ncce-sary. "Tie then cuts this tube or Pep) ercorn, £1,/00. The middle level contains, it appears, altoge- 
tube into lengths s1 r the purpose for which the barrel may 








ther 183,125 acres, 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS 





(From our own Correspondent.) 


Home Trade: Reasons for 
G deanisi Sheets : Tol rably 


Inon Trape: Continued Prosperity in the 
1 Demand in P ates and Sheets: 



















Good Inquiry jor Nail Shrets—V1o lon Trape: No Change— 
Coan Trave: Brisk ‘ onditon: A Collier's Strike Improbaile— 
Genera, Traves: Healthy Condition: Yankee Abuse. 
Tne iron trade of South Staffordshire continues in a better state 
than it was cuss would be its condition at this period of the 
| quarter. It was feared that notwithstanding that a very good 
number of orders had been given out at about the quarter day 
period, yet that, inasmuch as there was some little speculation in 
the business that was then transacted, specifications would not be 
fortheoming so freely as they would be desired. Experience, 
however, is not justifying that expectation, for there are few works 
) there are not on the books specifications enough to keep 
portion of the mach'nery in full operation throughout 
of the mouth, and rs enough ‘the greater part of 
is very satisfactory, considering that just now 
’ t] done with America—after so much, as was 
the case a few weeks ago—nothing with the Canadas and Russ 


scarcely anything with Germany, and not a great deal with France. 



































Chi fly, therefore, from the home market the demand is now coming, 
Tha it acondition of things such as we are now experiencing 
hould be owing almost exclusively to the requirements of Great 
Britain is remarked upon with an amount of satisfaction which 
imparts a cheerful tone to the meetings of the trade This was 
quite perceptible yesterday (Thursday) in Birming 1 and on 
the previous day in Wolverhampton, at both of which 
pl it remaiked that the production of finished 
s well is ’ iron will be considerally inere.sed in a short 
me, for there are several works at which sheets and plates ean be 
rolled tl snow being put to work, that for several months past 
have been inactive. , it is remarked that after these have 
commenced work there will not be a single mill tenantk the 
Wolverhampton district, in which either of these desermptions of 
iron ean be turned out, It would be well if as good an liry 
were maintained for bars and hoops aud the other miscellaneous 
descriptions. Still of these denominations a much heavier quautity 
of is being taken from the district than was being carried 
an mouth or six weeks ago. The great demand for plates is 
ex Liu the extent to which iron shipbuilding is still being 
earried on, and the unhappy loss consequent upon 1 the re ent gales 


" ll tend 


0 increase that demand, The inquiry for sheets is not, 
however, so directly explainable, unless we thee the reason, which 
we believe to be the true one, in the increased application of the 
principle of galvanising in iron sheets. For galvanising purposes 
good sheets are now in very great demand, ome of the best 















































makers, Who secure £8 1s. lor singles, are now the most pressed 
for orders. Neally good iron is required for galvanising pur- 
poses, especially if if is to be corrugated, inasmuch as the 
process of galvanising seriously detracts from the malleable quality 
of the metel, which is first dipped into the hot liquid and then 
thrust in its heated +tate into cold water. Nail sieets are still in 
toler good inquiry, and the prices keep up. But the tendency 
is not upward; in fact, the producers of cut nails maintain that 
y ure not now receiving so many orders for their commodity 
5 were about quarter-day the prices of sheets niust decline, 
generally keep up, but they have not an upward tendency, 
Si direction would be prevented by the increased production 
Which is now ob-ervable throughout the entire of South Statiord- 
sh and to which we have just referred. If, however, the 
wtivily which is now being experienced should continue, prices, 
although they m not directly tend is, are likely to 
maintain th sent level In the pig-iron trade there is no 
cha elton 
Phe by demand for thick coal is shown in the fact that people, 
una to « tin an adequate supply of that description of coal, are 
Using mor eely other inferior sorts, The strike, which was anti- 
ci din is branch of mining operations, is not wow likely to 
t ' Phe notices sent in by the operatives expired on the 
I work has | 1 happily resumed by all the men at the 
u te of 3s. Gd. pea day. \ us Opinions would seem to have 
} the as to whether the proper period for a strike 
] ivod ul their course of action has consequently hitherto 
ited acter, Some of them have had licient 
} ped Ve thal they Shenld Wait tor an advance in the 
! ty ji . the fair spirit in which iron and 
‘ of the dist linc invariubly act, an advance of 
\ probal be declared. For iron and gubbin stone a 
Le d is experienced, and the price e gradually tending in 
i direeti A general improvement is visible, and labour 
in eaquest. 
to th encral trades of the district it may be assumed 
ilthy tone is nerally apy ut, though of course feeling 
t i of the unfavourable aspect of offairs in the cotton 
yet couscquent upon the increasing demand for goods from 
opkeepers whose stocks are at present rather low, anactive iudustry 
would seem to be promised for at least the peat six or eight weeks, 
Inthe leading trades the briskness is e pecially wreeptible ; and the 
minor trades, though in a few instances uninfluenced by the general 
lnprovement, yelare as a rule Keepilig steadily approa wching r the cmant, 
Jn the chain and tool trades orders are moderately numerous, aud 
the saddlers’ ironmongers are comparatively well employed, in 
the Willenhall lock trade renewed animation is apparent, and at 
Darlaston the artisaus tind full employment. ‘The tin-plate workers 
are also busy In the Dudley and Stourbridge district the best 
criterion of the state of trade is afforded by the | number of 
operatives who are unemployed, In Birmingham trade presents a 
flonrishing aspeet in vllits principal branches, Full time is maintained 
at the Wire mills, and tube makers have no cause for complaiut, The 
ame f state is percepuble in the hollow-ware, lamp and 
chandelier, edge tool, electro-plate, and metallic bedstead trades. The 
contracts for supply of arms to America,which expired ov the Istinst., 
have not been renewed, and this has, of course, exercised a depressing 
effeet upon the gun trade, The cause of these coutracts being un- 
renewed may be traced to the dread caused by the daring character 
of t int of the Confeders navy, Which, it is thought, may 
pos ze and capture any vessel known to be conveying muni- 
tle ir to the Federal States. It i only a week since several 
hundreds of packayes of muskets were, just before she sailed to the 
Federal State removed from the Etna, and it is probable that the 
same caution Will be exercised in respect to all the vessels which 
have hitherto conveyed arucles contraband of war to North Ame- 
rica 


Relativ? to this branch of trade, it may here be stated that a letter 
1s recently ived from that country by the firm of Messrs, 
sudlow, of ham, enclosing the following extract from an 
American (the Louisville Journal):—* A gentleman 
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who was at the Perryville battle has handed us half a dozen rifle 
ball cartridges taken from the pocket of a dead rebel. They are 
nearly or quite as heavy as the Minie ball, and the paper wrapping 


them bears the name of the firm, ‘ E. and A. Ludlow, Birmingham.’ 
Thus the British are supplying the rebels with the meansvof kee 
up the rebellion. They arewcting as our enemies, and they aeted 
such from the first. They profess to deprec the war as inju 
to the great interests of the civilised world, and at the same time they 
know that if they had not interfered to sustain it on the part of the 











ite lous 





South, the Unitea States Government would have closed it up 
thoroughly nearly a year ago. Great Britain supplies the rebels 


with iron-clad svwamers, heavy guns and mortars, rifles and ammu- 
nition of all descriptions, offers them the facilities of her home ports 
lonial ports, and encourages her own vessels to run the 
Je; and, after a time, she may possibly venture, in conjunc- 
tion with France, upon astill more dire and outrageous interference as 
a means of preventing the restoration of a republic which, for nearly 
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a century, has been her terror. Let her try it if she will. Let her make 
war upon us if she chooses, and it will be the last war she will ever live 
to fight.” Accompanying the extract are some remarks upon the 
English nation, of so extraordinary a character as to induce serious 
doubts respecting the sanity of the writer, and the sender, so filthy 
and scurrilous in character as to be unfit for publication. It is 
politely hinted that we are all “ beasts without souls,” and that to 
kill us would not be murder. We are told that to burn up all our 
‘‘bastard institutions” would be “to doa good work for God and 
tle advancement of religious liberty ;” and that “ pauper Britain is 
the country that supplies America with thieves, vagabonds, mur- 
derers, bastards, and men with four, five, and six wives.” The 
United States on the other hand is lauded as “ the best Government 
that ever existed,” and the extraordinary tirade winds up with a 
peroration in which the Duke of Wellington and his countrymen 
are compared to “swine, dogs, and reptiles.” The abuse so freely 
used in the paragraph, and also in the accompanying remarks, is of 
course highly characteristic of the Yankee disposition. But though 
it is well known that arms and material of war have been sent from 
Lirmingham to both the Federals and also to the Confederates since 
the American war broke out, yet it cannot be said that any anxiety 
has been manifested to supply either side in particular, inasmuch as 
the transactions have been carried on purely upon business principles, 
the goods being sold indiscriminately to the first comer or the highest 
bidder. In the case of the Confederates, though the Birmingham manu- 
facturers have in a few instances had direct dealings with emissaries, 
yet the principal orders have been received through the agents of that 
Government in this country. Conducted in a neutral spirit, the 
trade has necessarily been greater with the side possessing the 
largest share of power. This being the case it is evident that the 
Federals have received the largest supply of war material from this 
country, for, as has been correctly remarked, besides competing with 
the Confederates in the matter of privateering and letters of marque, 
they have been able to harass their enemy, by blockading his ports, 
aud thus to some extent cutting off his supplies. The metal market 
is in a quiet condition, with a firmness in the price of copper. 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Norrnern Tories: State of Employment in Newcastle: Central 
Station of the North-Eastern Railway ; Shie'ds Steamshipping Com- 
pany: The North-Exstern Iron Trade: Mr 8S. A, Beaumont, M.P., 
on Austria—Mr. Avam Swirn, C.E —Lrvervoo.: More Dock 
Works —Srata or Trane: Sheffield: Manchester—Satrorv Work- 
mnG Men’s Conteage—Contarse or A New Gas Hover ar Harax 
—Scorrisu Marrens; Glasgow Association of Assistant Enginezrs : 
Tron Clippers: Improvement of the North. 


To begin with the north, we may “ note” that the state of employ- 
ment in Neweastle is not spoken of very cheerfully, the great 
mechanical works—the Stephensons, the Hawthorns, &c.—which 
have loug held up bravely in the midst of the prevalent depression, 
being by no means too activa. The long delayed portico at the 
“central> station” of the North-Eastern Railway at Newcastle is 
about to be comme iced. This system has rather recovered from the 
depression against which it struggled in the spring and summer. The 
Shields Steam Shipping Company (Limited) has determined on in- 
creasing its capital from £10,000 to £25,000, and the directors have 
been empowered to make arrangements for the purchase of a new 
steamship to carry about 700 tons. ‘The following table shows the 
position of the blast furnaces of the north-eastern district at the com- 
mencement of the current month :— 
Place and Owners 
Eton—Blckow unl Veughan 4. oe oe ce oe 
re Clay Lane Company... .. .. of « 
99 Samvelson and Company.. .. .. 
Cargo F.cet—Jones, Dunning, and Co, 4... 
a Cochrane and Co npany ee 
- Gilkes, Wilson, Pea-e, and Co. 
Middlesborough—Bolckow and Vaugiian .. 
o Hopkins and Ca.. .. 
Port Clarence—Bell Brothers ie ee 
Norton—Warner, Lucas, and Barrett..  .. 
Stockton—Holdsworth and Co... .. 
Thornaby—W Whitwelland Co... .. .. 
DParlington—Sonth Durham Company... 


: 
ee 





Ferry Hill—J. Morrison... —. 


* 
seen Oo 


[ne on ee 


Witton Park—Bolckow and Vaughan.. af oe é oo — coon 4 
Stanhope—Wea-dale Iron Company .. 2. oe oe — seve VT veee l 
Towlaw-—-Weardale Iron Company... 4 8 gece Bcace ® 
Consett —Derwent Iron Company oe oe oe «oe © cece 8S ceveld 

58 32 80 


We may add by way of comparison the annexed details as to the 
state of the furnaces during the past five years:— 





In. Out. Total, 
All places, October 1, 1862... 2. we oe se oe coe 98 
ee May 1, 1862., .. oe 6e ¢e eo 7 
pe owemuer lt, 3060 us cn ce ce xe - 76 
oo May 1, 1361 se 9s oe 68 ee «+ 76 
a i a ar oo 44 
ea May 1, 1860 te 60 60 6 oe te - 69 
#5 November 1,1859 .. .. oe «8 + ee OD 
a May 1, 1-5 a oe ee ee . 67 
eA November 1, ! os 4s (Se Ke. oe oo OF 
ae May i, 1858 6 50 C8 OF 66 we . 68 
én November 1, 1057 .. <«c <c e+ 32 





It is important to bear in mind in connection with this subject 
that the furnaces are now subject to greater blast than they were tive 
years ago, and it is perhaps a fair estimate to give that’ they will, 
owing to that, consume 80 per cent. more of raw material, and 
produce over 30 per cent. more iron, than in 1857. In the second 
place, all the furnaces built since 1857 have been larger and larger, 
Increasing each year in height and diameter, fron. 45ft. and 4&ft. in 
height, to 55ft., GUft., to G5ft. and G67ft., till at last one furnace now 
rebuilt by Messrs. Bolekow and Vaughan, at Middlesborough, is 
stated to be 70ft. in height. Irrespective of blast, the capacity of 
the iron furnaces built since 1857 is equal to fully 50 per cent. more 
than those in existence at that time. In 1857, as now, Messrs. 
Bolekow and Vaughan had four blast furnaces in blast at Witton 
Park, but during the last three years they have been entirely 
rebuilt ou « much larger scale ; their consumption of Cleveland 
ironstone was, when inv full: operation, in 1857, about 1,500 tons per 
week ; itis now fully double, or about 3,000 tons, with a still greater 
prop wtionate increase in the make of pig metal. The new 

urnaces of Messrs. Whitwell and Company; at Thornaby, are 
producing about 800 tons of pig metal each per week ; i2 1855, the 
production per furnace was from 120 to 150 tons each. Mr. S. A. 
Beaumont, M.P., read an interesting paper on the resources of 
Austria last week to the Neweastle Chamber of Commerce. Mr. 
Beaumont took a hopeful view of that at present seriously depressed 
empire, We must endeavour to find space for the following 
extract, Which will probably interest the readers of Tur EXGIncer :— 
“ Austria has iron mines within her own frontiers, but for some 
years to come, partly owing to the insufliciency of labour, she will 
no doubt be obliged to draw large supplies from England. The 
Styrian iron is spoken of as excellent—the iron mines in that 
province being the only mines that could produce iron fitted for 
iron plates. The two new iron frigates, the Drache and Salamander, 
were built of Styrian iron, and two others are being built at Trieste 
with the same materials. Professor Ansted, speaking of the iron 
in the Valleys of the Maros, and in the Banat, says:—‘ The ores 
are exceedingly abundant, and generally very rich, but they are 
not always favourably situated, and are by no means adapted for 
profitable working on a large scale. It is certain that not hing but 
railway communication and abundance of good fuel at a moderate 
cost would make them of national importance. When such adyan- 
tages can be obtained they may probably take the first place.” ‘The 
iron and metal industry gives employment to about 70,000 persous ; 
their productions being valued at five millions sterling per annum. 
Alluding to the miues iy Austria, Mr. Fane, in the official report, 














says :—‘Those which have been worked by Government have 
generally been very ill-managed, and it is said that great improve- 
ments have become manifest whenever they have been leased to 
private companies. An instance is cited in the case of the iron 
mines at Rusberg, in the Banat, which, while they were in the 
hands of Government, are said to have given employment to little 
more than 100 miners, and which being now worked by two foreign 
capitalists, employ not less than 800 hands. Until recently the 
minesin Hungary were so badly worked, and theiron so ill wrought, 
that it was found cheaper to have the ironwork for the new bridge 
at Pesth cast iu England, and sent by water to Fiume or Trieste, 
and thence by land to its destination, than to have it manulactured 
either in Hungary or in any other part of the Austrian dominions. 
It is asserted that Hungarian iron possesses admirable qualities for 
conversion into steel, but itis so badly wrought that Hungarian 
cutlery, as a rule, is very indifferent. I have said something about 
the productions of Austria, which might and will obtain a great 
demand very shortly in the English market. I have to enumerate 
articles which could be exported in greater quantities to the, 
Austria if her probibitory and protective duties were lowered. 
The duty on pig iron per ewt. gross by sea is 63kr.; from the 
Zollverein only, 37}kr.; on refined iron per cwt. neat by sea, 2f1. 
63kr.; from the Zollverein only, 1fl.; other items are cast iron wares, 
2fl.; bars, rails, and tyres, 2fl. kr. Now, though, as I mentioned 
before, Austria produces excellent iron, she will still for some years 
to come, until her railway system is more fully developed, have to 
draw large supplies from foreign countries, and from England. In 
1858 we exported iron, wrought and unwrought, including un- 
wrought steel, to the amount of £303,845 ; in the twofollowing years 
the exportation greatly fell. The quantities of machinery 
exported have much varied. In 1857 we exported steam engines to 
the value of £109,724 ; in 186", only to the value of £890. Of other 
sorts of machinery we exported, in 1857, £14,493, which had risen 
in 1860 to £26,692. These duties vary from 8s. to £1 10s. per z. cent. 
The duties upon other articles manufactured of iron and steel are 
very high, and they succeed, apparently, in their benevolent object 
of keeping these goods out. Ordinary waresare taxed £1 per Z. cent. ; 
middle, fine, &c., £1 10s. ; and of the penetration of English needles 
they have a great freight, as they are taxed £10 per z. cent.’ ” 

Mr. Adam Smith, C.E., of the Grimsby Docks, is being testimonial- 
ised on his retirement. 

We turn to Liverpool. At the last weekly meeting of the Mersey 
Docks aud Harbour Board, the special committee on new plans re- 
commended the board to apply to Parliament next session for 
powers to borrow a sum of £400,000, to be applied in the con- 
struction of the new works in progress and coatemplated by the 
board on the Liverpool side of the river, including the purchase from 
the Earlof Derby of the foreshore north of the dock estate, and the 
reclamation thereof by a sea wall. 

The cutlery trades of Sheffield are showing a little more anima- 
tion, but the stove grate trade is not so brisk. ‘The orders received 
from the chief European countries, without being particularly active, 
are tulerably steady. Capt. Palin, reporting ou the state of employ- 
ment in Manchester, returns the portiun of the machinists and 
foundries of that city as follows :—Machinists—working full time 
with all hands, 6; working full time with a portion of their hands, 
23; working short time, 16; stopped altogether, 2. Foundries— 
working full time with all hands, 4; working full time with a 
portion of their hauds, 15; working short time, 4; stopped alto- 
gether, |. 

The Salford “ Working Men’s College” has just held its annual 
meeting. ‘The number of students on the class list for the present 
term is 453, and theaverage attendance at theclasses is35" per week. A 
very largeand continuallyincreasing number of men enter the “college” 
to acquire the comparatively humble arts of reading, writing, and cal- 
culating—strong evidence that those whose early instruction was 
disregarded are begiuning to appreciate more universally the advan- 
tages of education. An analysis of the trades of 306 members gave 
the following result: —Commercial clerks, 59; warehousemen, 38 ; 
mechanics, plumbers, saddlers, printers, aud engravers, 58 ; managers 
aud overlookers of works, shopmen, and designers, 24; bricksetters, 
packers, mill hands, joiners, labourers, avd others following laborious 
occupations, 147. ‘he ages of the members rapged from 16 to 
50 years. ‘The college has a staff of 30 teachers, and there are 32 
distinct classes. Instruction is giveu in reading, writing, arith- 
metic, bookkeeping, grammar, and composition, logic, elocution, 
phonography, free hand drawing and painting, Freuch, German, 
Latin, algebra, geometry, mechanical and architectural drawing, 
chemistry, and geology. The college also posses: two female 
classes, in which 25 working women are instructed, an evening 
class for boys containing 30 pupils, a musical class, a boys’ day school, 
with an average attendance of 150 scholars, and a girls’ day school, 
with an attendance of LOO scholars ; so that, altogether, the institu- 
tion is affording instruction to 623 individuals. 

On Friday a new gasholder at the Halifax Gasworks collapsed, 
doing damage to the amount of some thousands of pounds. ‘The 
holder was a new one, L0Uft. in diameter and 4Uft. in height, being 
on the telescopic principle, of two lifts of 20ft. each. The holder 
was constructed to work in a cast iron circular tank. A few days 
ago the manager at the gasworks observed that the tank was not 
perfect in its circular curve at one point. A meeting of the Gas 
Committee was held, and the attention of the contractors was called 
to the defect, they remarking that the apparatus could be put in 
working order in a few days. It was judged prudent to test the 
working of the apparatus with air instead of gas. ‘The holder was 
raised to its height, and was being lowered at about one-half the 
rate it would be required to descend whea supplying the town with 
gas. It is supposed that the holder, while descending, was caught 
at the irregular part of the tank, and held there, while the other side 
desceuded. Ultimately the higher side fell, breaking and doubling 
the holder like pasteboard. ‘lhe loss will, in all probability, fall 
upon the contractors. 

We learn from Scotland that at the last meeting of the Glasgow 
Association of Assistant-engineers, Mr. Foulis read a paper on slide 
vaives. Yesterday week, Messrs. R. Steele and Co. launched an iron 
clipper of 700 tons register, classed 12 years A 1 at Lloyd's, built 
under special contract for Mr. John M’Cunn, Greenock. As the 
ship parted from her fastenings she was named the “ King Arthur.” 
This vessel is a consort to the clipper Guinevere, launched by 
Messrs. Steele, in July last, for the same owner. Both vessels are 
for the China trade. Advices from Dumfries state that a river wall is 
now in course of construction for regulating the course of the 
channel of the Nith downwards from Glencaple to Aird’s Point, 
which, from its tortuous, shifting, and uncertain character, has 
always seriously interfered with the navigation of the river. The 
dyke in course of construction will, when completed, extend 
on the east side from a_ point opposite Conheath to <Aird’s 
Point—a distance of about two miles and a quarter. Since 
the Nith Navigation Commissioners took the work into their own 
hands it has been pushe t forward with great energy. During the 
past season, and more particularly during the past month, heavy 
freshes in the river have not only seriously tested the stability of 
the dyke so far as completed, but have also greatly retarded the 
progress of the work, Nevertheless, very little short of a mile and 
a quarter of the work—2,100 yards—has beer finished from Cou- 
heath downwards ; for a space of 650 yards the dyke is partly ecom- 
pleted, and there are 1,155 yards still to make. Between seventy 
and eighty men are employed on the wall, and until recently there 
were as many as ninety-five. In a few days, probably, the works 
will be discontinued for the season, but they will be resumed in the 
spring of next year. 

















Fast Sreaminc.—The screw steamer India, built by W. Drury 
and Brothers for the Burmah Steam Navigation Company, 1,000 
tons, 10U0-horse power, with the large carrying capacity of 1,300 tons 
dead weight, at a draught of 16rt., left’ Greenock on the 6th of 
August last, and arrived at Galle on the Ist of October, or 56 days, 
which, allowing for difference of distance, appears to be a more 





rapid passage than that of the John Bright by three days. 








PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Mine), at the Port .. $ ” ” Ditto IX ..... «- aw 2S, 
Acadian Pig, Charcoal... , 6 100 Do. at Newport, 1s pr bx less = . 
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Raits.—Some large inquiries ; the market well supported 

Tix.—Very firm. 

Coprer.—In moderate request. 

SpeLTer.—But little doing. 

Nov. 13th, 1862. 

PRICES CURRENT OF TIMBER. 

1861. 1862. 

»£#4e/2 8 £ 


Moats AND Co., 65, Old Broad-street, E. 












1861. 1862. 
Perlood— £4 & 4 as 23 Perload— £ ‘ 
Teak.seo.sesseeeeel4 015 0/'151017 0 | Yel. pine, per reduced C. 
quebec, redpine.. 310 410 3 14 lo | Canada. Ist quality 17 013 9 | 17 10 1810 
yellow pine. 3 0 4 0) 3 4 4 0)/ tnd do... J1 012 9/13 0 i240 
St John, N.B,yel. 5 0 510 | 56 0 510 | Archangel,yellow. 13 VIS lv 13 ¥ls 6 
Quebec, oak, waite 510 610) 5 0 510 | Bt, Peterabg.yel... 111! 13 9 | 12 0 39 20 
irc 3l0| 310 40 || Finland.... . 90 © 9 Oe 
00,0000 Memel .....00008 015 0! ]l0 015 0 
3 5 0} 310 415 | Gothenburg, yel... 10 O11 0} lo O51) 
. 610; 310 6 0 white 9 0 910 | 21010 0 
+ 210 310) 215 310 | Gefie, yellow .... 10 O11 10/10 Oli v 
.3 0 3 5| 310 4 O | Soderhamn... .. 9 101010 '10 01010 
303 5'3 5 #10 | Christiania, per C 
eos 8 0 215) 310 215 ia by by 9b an 023 0|22 e235 0 
Mans,Queb.rdpine5 0 6 0) 50 6 YU in... ...-yello’ 
. yl. reseed 4 06 o! 5060 | ere | 01814 O41 
pine 0 oo}/000 0 per 40 ft. 3 in. 1 
Lathwood, Dantz,fm 10 616) 6 0 610 | Staves, per standard M > | z 
Bt Feters.8 0 810, 8 O 810 | Quebec,pipe .... 70 0 759 0 O 70 
Deals, per C., 12 ft, by 3 by 9 in. puncheon 18 0 209 16 0 49 
Quebec, wht. spruce 15 10 19 10 13 018 0 | Baltic, —— 150 0 160» 160 0 370 
dJobn,whtsprucei410 16 1) i3 016 0 pipe ...- i 














SCOTCH PIG IRON REPORT. 
a 


8. 
No. 1 Gartsherrie .. .. 58 


6 f.o.b Glasgow. 
» 1 Coltmess .. « «- 53 9 do. 


» LCalder .. « «. 56 9 do! 
» it ae « «ee do. 
a Do. .. oc of S34 3 do. 
M. Nos. Do. .. « « 55 3 do. 
WARRANTS. 
re 8. d. 
Cash prompt .. .. 56 4 perton, 
= No. yg | 1 mo. open co ce SB CG 0. 
ge a oe ——_  : ao 
— ns oo of 57 0 do, 
MANUFACTURED IRON, 
Zs. da, 
Bars, Govan .. « « eo 7 0 90 
+ Common eo eo of 610 O 
Drumpeller, Common... .. 610 0 
Do. Best sc vo « FIO @ 
Cramond Scrap Bars Delivered 
in London .. «. «+ «- 10 5 O less 5 percert 
Plates and Sheets... .. .. 9° 0 Oto £9 Ss, 
Rails co ce ce of of 6 SE @ 
Pipes oo co co co of O69 6 
Chairs .o oo oc of « 312 6 


GLasGow, 12th November, 18 2 

Last week the market was very firm; a good business done between 
56s. 3d. and 56s. 9d. c+sh. 

To-day 563. 3d. is obtainable, whilst 56s. 6d. cash is asked. Demand 
slightly slacker. 

Exports last week were 9,062 tons, against 9,972 tons in the cor- 
responding week of last year. 

Suaw, THOMPSON, AND Moore, METAL BROKERS. 





Bree at Hampron Covrt.—An influential meeting has been 
held at East Molesey to promote the construction of a new and 
elegant bridge across the ‘Thames, in place of the present unsightly 
structure at Hampton Court. Resolutions in support of the work 
were carried. A design by Mr. James Brunlees, of Victoria-street, 
Westminster, for an iron bridge of three arches, was exhibited and 
met with general approval. 

Raitway Companies AND ParuiAMentary Expenses. — The 
Eastern Counties Railway has paid about £48,000 within the seven 
years, of which nearly half has gone iu opposing other projects. 
No year is without its charge for parliamentary expenses, and a 
sum little short of £29,000 stands against 1861. The Great North- 
ern has appropriated more than £50,000 to the same purpose, two- 
fifths of which, or thereabouts, represent opposition. The lawyers’ 
bill of the Lancashire and Yorkshire is still higher, approaching 
as it does a total of £90,000, above £40,000 of which disappeared 
in 1861. ‘The Lancaster and Carlisle, considering the shortness of 
the distance between thesetwo cities, has been more extravagant still, 
for, though there is no return for the last two years, that for 
the five previous years considerably exceeds £20,000, The 
London and North-Western has not yet made up its accounts 
for 1861, but it figures for between £140,000 and £150,000 of 
costs incurred in the six preceding years. The South-Western and 
Midland estimate their law expenses respectively at about 
£60,000, the London and Brighton at than £50,000, 
the South-Eastern at a little more than £40,000. It will be 
almost a relief to the shareholders of our old friend the 
Great Western to find that only £86,000 has been squandered in 
fruitless competition and improvident arrangements with other 
lines, but £40,000 of this was absorbed in 1861 alone, and we are 
candidly told that some of the bills have not yet come in, On tho 
other hand, we were scarcely prepared to see £80,.00 set down to 
the account of the Caledonian, and £60,)00 to that of the North 
British. Nor must it be supposed that the most glaring examples 
of apparent prodigality are furnished by the great old-established 
companies. The * Monkland,” for instance, of which we conters 
we had never heard before, found means to get rid of £11,000 tu 
1860, partly in opposition to some rival, and the ‘Tewkesbury and 
Malvern actually disbursed £35,000 on law in the same year. It is 
but justice to say that one or two lines, such as the Exeter and 
Crediton, Great North of England, Clarence and Hartlepool, are 
able to send up blank returns in proof that they have succeeded in 
keeping out of the lawyers’ hands for seven years together. Whe- 
ther this be due to good fortune or to good management we cannot 
say, but if there be a secret for escaping litigation in the possession 
of these companies, the sooner it can be found out by others and 
published to the world the better.—-Jvmes. 
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INSTITUTION OF CIVIL ENGINEERS. 
November 11, 1862. 
Joun R. M‘Ciean, Esq., Vice-President in the Chair. 

BeForE commencing the business of the evening, on this the first 
meeting of the session, and in the absence of the president, the 
chairman said it was his duty to notice the loss the Institution had 
sustained by the death, during the recess, of two of its most eminent 
members, Mr. John Edward Errington, vice-president, and Mr. 
James Walker, past president. 

For upwards of thirty years, and indeed ever since the introduc- 
tion of the railway system, Mr. Errington occupied a prominent 

osition as an engineer, and in conjunction with Mr. Locke, 
executed some of the principal railway works in Great Britain. He 
was, like his partner, Mr. Locke, a strong advocate for economy in 
the first cost of construction. By his death the profession had lost 
one of its most distinguished members, the Institution one of its 
warmest supporters, and many of us a sincere friend, and one ever 
ready to afford advice, especially to his numerous pupils and 
assistants, whose interests it was his constant endeavour to advance. 
As many of his pupils were actively engaged in the practice of the 
profession, and had, through his influence, been enabled already to 
take good positions, the chairman expressed the hope that they 
would feel it a duty, no less than a pleasure, incumbent upon them, 
to communicate plans and descriptions of the works of their 
eminent masters, and so keep alive the memory of “Locke and 
Errington ” in the Institution of Civil Engineers. Mr Errington 
had proved his attachment to the Institution, and his desire to see 
it prosper, by bequeathing to it the sum of one thousand pounds, 
free of legacy duty, and without attaching avy condition whatever 
to the gift. 

Mr. Walker was one of the oldest members of the profession, 
having been in active practice as an engineer for upwards of sixty 
years. He was also one of the earliest members of the Institution, 
having joined it in the year 1823, and after the death of Mr. Telford, 
became its president. For a period of eleven years, during which 
he so ably conducted its proceedings in that capacity, he was most 
devoted toits interests, andto his zealand energy mustbe greatly attri- 
buted the eminent position it heldon his retiring from the chairin 1845. 
Mr. Walker's name was associated with many of the greatest 
hydraulic works in England and Scotland, including lighthouses, 
harbours, bridges, embankments, and drainage. His opinion was 
much valued by the Elder Brethren of the Trinity House, by the 
Lords of the Admiralty, and by the Coporation of the City of 
London, and it must not be forgotten, especially at the present 
moment, that twenty years ago he laid down lines for embanking 
each side of the river Thames, which have never been improved. 
As the chairman had had the privilege of being in Mr. Walker's 
employment for many years prior to 1844, be had an opportunity of 
knowing his worth, and must express his gratitude for many acts 
of kindness, and state that it was Mr. Walker's constant endeavour 
to promote the interests of himself and others. Many members of 
the profession had also been trained in the same school, including 
Burges, Bidder, Hawkshaw, Borthwick, and Hartley. During 
his long and useful career he had secured the admiration and respect 
of numerous influential friends, as well as the regard of his profes- 
sional brethren. 

The chairman had much gratification in announcing that Mr. 
Walker baving left at Mr. Burges’ disposal the twenty-five remaini: 
copies of Telford’s “ Life and Works,” as well as the copyright an 
the copper-plates, Mr. Burges had, in the most handsome and liberal 
manner, presented them to the Institution. 





The paper read was on “ The Railway System of Germany,” by 
Mr. Robert Crawford, Assoc. Inst. C.E. 

It was stated that in Germany, as in England, tramways had 
formed the germ from which subsequent enterprise developed the 
vast network of railways now extending throughout the length and 
breadth of the land. The oldest of these undertakings originated in 
a fifty years’ “privilege,” granted by the Austrian Government, 
upon the 7th September, 1824, for the construction of a line from 
Budweiss, in Bohemia, to opposite Linz, on the Danube—a distance 
of upwards of 80 English miles. Subsequently, a concession was 
obtained for a line from Linz to Gmiinden, 424 miles. The cost 
of the Budweiss, Linz, and Gmiinden line was about £4,877 per 
mile. The gauge was 3ft. 7jin., and it was worked by horses 
until 1854, when small locomotive engines were employed, first 
upon a portion of the line, and in the following year upon the entire 
length. 

A proposal to adopt steam as a motive power, instead of horse- 
labour, was carried into effect for the first time in Germany in the 
case of a railway four miles in length, from Niiremberg to Fiirth, 
which was opened for public traffic on the 7th December, 1835. 
Thus Germany, possessing at the close of the year 1835, upwards o! 
108 miles of tramways, had up tothe same time only four miles cf 
railway properly so called. In the five following years, railways 
were introduced into all parts of the country, so that at the close of 
1840, there were twelve railways, either wholly or in part finished, 
with a total length opened of 377 miles. In the next ten years 
this had been increased to 4,487 miles; by the close of 1860 to 
8,512 miles, and at the end of 1861, a total of 8,866 miles had 
been constructed, at an average cost of £16,400 per mile. Nearly 
one-fourth of the entire length was provided with double Lnes of 
rails. About 38 per cent. of the existing lines was Government 
property, 10} per cent. the property of companies, but worked by, 
Governments, and 514 per cent. the property of, and worked by 
private or joint stock companies. Further, it appeared, that 39} 
percent. of the entire length was constructed by the different 
States, 243 by companies under a guarantee of interest, or a 
Government subvention, and 353 per cent. by companies at their 
own cost and risk; so that Government aid had been granted 
directly, or indirectly, to nearly two-thirds of the entire system. 
These 8,866 miles of railway comprised sixty-two different under- 
takings, as at present constituted, under as many different organisa - 
tions, and were managed by nineteen Government departments, and 
forty-three boards of directors. 

At the close of the year 1861 Germany had, in addition to the 
railways, about 143 miles of tramways, constructed at an average 
cost of £3,200 per mile. 

With a view of establishing a common plan of action, and of 
regulatiug, to a certain extent, the relations of the different rail- 
Way comparies with each other, a society was formed in the year 
1847 under the title of “The Association of Government Railway 
Directions,” which now embraced the whole of the lines, with very 
unimportant exceptions. Each company subscribed a fixed sum 
towards the general management fund, together with a variable 
amount depending upon its length, and was represented at the 
neetings of the association and in the debates, in proportion to its 
inportance. A code of laws had been drawn up and agreed to, 
which was revised from time to time, the rules expressing the 
decided opinion of the associated body upon all points usually 
involved in the construction and working o railways. The gauge 
Was now universally throughout the country 4ft. 8}in. ith 
regard to curves and gradients the rules laid down were—First, the 
radius of curvature should, if possible, not be less than 3,600ft. in 
level land, nor than 2,000ft. in hilly districts, except in i 
instaices, where it might be necessary to reduce it to 1,200ft., or 
even, in very rare cases, to 600ft., but never less. Second, the 
general scale of maximum gradients admissible on railways was 1 
in 200 in level districts, 1 in 100 among hills, and 1 in 40 on 
mountain lines. Several examples of sharp curves upon works 
Santy executed were then noticed. The increased power of 
ntti engines had led to a severer character of ruling gra- 

tents being introduced than was formerly contemplated, and there 
Were ample proofs in every part of the country, that the limits 
recognised at present as suitable for the working of locomotives had 
pe reached. Many instances were then given of stee gradients 
R me curves, including a particular account of the ering 

allway, and of the mode of working it. As, however, a description 








of this railway had been brought before the Institution by Mr. C. R. 
Drysdale, in the year 1856 (Minutes of Proceedings Inst. C.E., 
vol. xv., p. 349), it would suffice to say that the experience derived 
from the working of the line went to show that one of the goods 
engines was capable of drawing up the inclines of lin 40 at the 
rate of 9} miles per hour,a train whose gross weight varied from 
100 to 165 tons, according to the state of the rails and of the weather 


at the time. The ordinary rate of speed was fixed at— _ 
Ascending. Descending. 
Miles per hour. Miles per hour. 
For express trains . ° 14 165 
»» ordinary passenger . 1g 144 


» goods, including mili- 
tary transport ° 94 9} . 

The maximum number of trains which had passed over the line 
in one day was seventy-two, counting both ways. This was during 
the Italian war. The ordinary number was twenty-seven, with 
from seven to eight carriages each. The line was about 25} miles 
in length, was laid with a double way throughout, and had cost 
£98,270 per mile. : 

Itappeared to be a general, although not a universal plan, in 
the case of 211 main lines, to prepare the earthworks and masonry 
for a double way throughout, but not to lay the second line of rails 
until the success of the undertaking and the requirements of the 
traffic demanded it. Some of the heaviest earthworks executed up 
to the present day were then alluded to, including oneon the Southern 
State Railway of Bavaria, the greatest height of which was 172it., 
and which contained nearly 3,000,000 cubic yards of material. A list 
of the largest tunnels on the principal lines was next given. 

Viaducts and bridges were treated under two headings—First, 
bridges composed altogether of masonry; and, second, iron bridges. 
The views of the Associated Railway Directions on bridge building 
were—1st, For bridges, arches of stone or good bricks were pre- 
ferable to every other description of structure, except in cases which 
require very oblique bridges. 2nd, Timber bridges were inad- 
missible. 3rd, When iron bridges were made use of the portion 
of the structure which sustained the roadway should consist either 
of wrought or rolled iron. Thus cast iron bridges, as well as 
timber ones were removed from the field of investigation; the 
former by negation, and the latter by direct condemnation. 

Instances were then adduced and details given of several ex- 
amples of stone viaducts and bridges of imposing dimensions 
and extent, including those over the Goeltgsch and the Elser 
Valleys, on the railway from Leipaig to Hof—and the Neisse 
Viaduct on the railway from Kohlfurth, to Goerlitz, in Prussia. 
The result of a series of experiments, for the purpose of ascertain- 
ing the best description of concrete to be placed round the founda- 
tions of the river piers in the latter case, gave the proportions most 
suitable for yielding a quick setting, hard concrete at 22 per cent. of 
cement, 22 of sand, and 56 of small broken stones, not exceeding 
2in. diameter. In regard to the bridge over the river Neckar, on 
the railway from Frankfort-on-Main to Heidelberg, it was stated 
that the depth of the keystone was somewhat over the minimum 
required both by Desjardin’s formula and by that of Gauthey; but 
on the other hand it was so out of proportion with the huge thick- 
ness obtained from the method of Perronet, as to prove the total 


unfitness of this system for calculating cases similar to the one in 
question. Thus the 
Metres. 
Neckar Bridge as actually built had a depth of key of 1°200 
» according to Gauthey’s formula it required 1125 
» ” Desjardin’s i 1°140 
Perronet pa 3241 


In the case of wrought iron bridges the arrangement most usually 
adopted, wheu the spans were wide, was that ofa lattice construction 
in some one of its various modifications. One of the earliest ex- 
amples, which was described in detail, was the bridge over the river 
Kinzig, at Offenburg, on the Baden State Railway, in which it was 
considered that the arrangement of the material was not judicious, 
as—Ist, The dimensions of the ironwork were uniform throughout 
the length of the span. 2nd, Although a stronger lattice construction 
was adopted in the case of the central girder, still the top and bottom 
sections were of similar dimensions to the outside ones; and 3rd, 
The cross sectional area of the iron had not been properly propor- 
tioned to its different powers to resist compression and extension, 
where those forces acted. The bridge over the river Vistula, and 
Dirschau, on the Eastern Railway of Prussia was next referred to. 
It consisted of six spans, each 397{t. Gin. in the clear, the depth of 
the girders being 38ft. 9in., and the whole of the material in the 
superstructure being carefully proportioned to the nature of the 
strains to which it would be exposed. The Marienberg bridge over 
the river Nogat, on the same railway, was likewise minutely 
described. The next examples selected were those over the Rhine, 
at Cologne, and at Keh!, close to Strasburg: in the latter case the 
method adopted in constructing the foundations, by means of com- 
pressed air, was also mentioned. It was stated that the operation of 
sinking the foundations progressed at the rate of about 20in. per day 
of twenty-four hours. 

In addition there was also another bridge over the Rhine at 
Mayence, which consisted of thirty-two openings, having. together 
a clear water way of 3,134ft. Gin. lineal measure. The ironwork 
in the superstructure was somewhat similarly arranged to that of 
the Saltash Bridge, modified, in some particulars, as to the cross 
section and the form in which the material was applied, according 
to what was known in Germany as the system of Professor Pauli, 
of Munich, which gave arectangular top to the beam instead of an 
oval one. 

Attention was then directed to the permanent way. It appeared 
that about seven-eighths of the rails in use werejof the broad base, or 
contractor’s pattern; the remaining one-eighth being composed 
chiefly of chair rails, with a small proportion of bridge-shaped ones. 
As to size the rails were not less than 44in. in height by 24in. width 
of head, and the surface was curved to a radius of from 5in. to 7in. 
They weighed generally from 66 lb. to 761b. per yard. Fish plates 
were now almost universally adopted for connecting the ends of the 
rails, and the joints were always supported by a sleeper; a wrought 
iron chair being interposed between the rail and the timber. Recently 
a trial had been made of the modern English system of leaving the 
joint free without any sleeper under it, and the result had been so 
satisfactory that it was intended to extend it. The almost universal 
system of supports was that of cross-sleepers. They were of oak, 
where it could be procured at a reasonable price; but different 
descriptions of larch and fir were often used, after being prepared by 
some chemical process to resist the tendency to decay. 

The quantity and description of rolling stock in use on different 
railways in Northern and Southern Germany varied greatly ; but as 
nearly as could be estimated, at the close of the year 1861, there were 

Locomotive engines + «+ «os «+ «» 0°414 per English mile. 

Passenger carriages, avi 41°8 seats each 0°807 » 

trucks, average load 69 tons... .. 7°040 ” 

Before any engine was permitted to be used its boiler must be tested 
with hydraulic pressure to at least one ard a half times the maximum 
steam pressure which it was intended to sustain, and a similar test 
must be applied after the engine had run its first 46,109 miles, and 
be subsequently repeated every time an additional 36,887 miles had 
been le. The rate of speed was usually, for express trains, from 
27 to 35 miles an hour, for ordinary passenger trains from 20 to 25 
miles, and goods train from ten to fifteen miles per hour, in each 
case exclusive of stoppages. 








New Brinoes anp oTrHER Works oN THE THAMes.—Parliamentary 
notices have been given for next session for private bills for new 
bridges to be built opposite the Tower, opposite St. Paul's, opposite 
the Temple steamboat pier, opposite Cheyue-walk, Chelsea, and at 
Wandsworth, Hampton, Walton, and Shepperton. The Metropolitan 
Board of Works have given a notice for continuing the embankment 
on the north side of the river to Queenhithe, on the western side of 
Southwark Bridge, and for a new street from that point to the Man- 
sion House, and also for an embankment on the Surrey side from 
the foot of Chelsea Suspension Bridge to near London bridge. 





INSTITUTION OF ENGINEERS IN SCOTLAND. 
October 29th, 1862. 
Witu1am Jounsrone, President, in the Chair. 


The president delivered the following introductory address :— 

GentLemen,—As is usual at the opening of the session, I shall 
very briefly address to you a few remarks; and, in the first place, I 
would simply refer to the many important and valuable papers that 
were read last session, and the discussions which followed thereon. 
The whole treated vpon subjects of the most useful and practical 
description, and much important information was elicited by them, 
the volume forming one of the most complete we have yet had since 
the commencement of the Institution. Some of the subjects were in 
continuation of papers read during the previous session, to which I 
made reference when I formerly addressed you. As, however, the 
papers are to be specially considered by the members of the Institu- 
tion, with the view of giving an expression of opinion on their 
merits, I will refrain from entering into detail upon them. I may 
here remark that | regret that our civil engineers should contribute 
so few papers to the Institution. The immense variety of construc- 
tions which are constantly going forward connected with railways, 
harbours, and canals, at home and abroad, furnish an ample sup ly 
of subjects for description and illustration; and I trust that in this 
and in future sessions, these and the various points connected with 
the efficient and economical working and maintenance of such 
undertakings, may be brought forward more frequently and more 
prominently than they hitherto have been. 

I purpose on the present occasion to give a short outline of, and make 
reference to, some engineering works that have come under my 
observation since last I had the pleasure of addressing you, and 
put you in possession of some details connected therewith, which 
were oy | furnished me by the engineer in charge of the works. 
The first of these I shall notice is the Charing-cross Bridge, now in 
course of construction. It is intended to carry the South-Eastern 
Railway across the Thames to their west-end terminus at Hunger 
ford Market, and is to occupy the site of the present suspension 
bridge, which no doubt most of you have seen onl admired as one of 
the late Mr. Brunel’s early works. 

The Thames at this particular place is about 1,340ft. wide, and 
was crossed by Mr. Brunel in three spans, the centre opening being 
646ft. This foot bridge is now being removed and a more substan- 
tial structure substituted, to meet the requirements of the railway. 

Mr. Hawkshaw, the engineer of the new bridge, divides the open- 
ings (on the Surrey side) of Brunel's bridge into spans of 154ft. 
each, by means of - oye placed in pairs at three intervals; the 
two masonry piers of the suspension bridge, each 34{t. wide, being 
allowed to remain to form a portion of the new structure. Future 
generations may be somewhat perplexed to account for these 
“ breaks,” and naturally say, why were not cylinders used there 
alsa? This simple reflection, however, would not have justified 
the expense of their removal; and, at all events, knowing the 
circumstances, we may safely exonerate the engineer from what 
might otherwise have appeared to be a piece of engineering eccen- 
tricity. 

The principle of construction of the main girders of this bridge, 
though not absolutely new, has never, that f am aware of, been 
applied on such a large scale. I believe the same engineer is con- 
structing one very similar at Londonderry, combining a carriage way 
on the top, which will shortly be opened for traffic. 

I am aware it is not usual in an address of this kind to enter 
minutely into the details of any engineering work, however im- 
portant ; my duty being simply in a general way to notice such 
things, and express a hope that papers on similar works might 
come before th»: titution in the usual and more convenient way. 
However, 1s w :annot always get English engineers to give us 
papers »» 'leir works when we wish it, I am tempted in this case 
to depa’! from the usual rule, and beg the attention of the meeting 
to a general description of this work. 

The pair of cylinders forming the intermediate pier are distant 
from each other 49ft., and are somewhat bottle-shaped in appearance, 
The portion of each sunk below the bed of the river is 14ft. in 
diameter, cast in seven segments in lengths of 9ft., the flan 
meeting and bolted together inside. The portion from the nw 
to the bottom of the main girder is 10ft. in diameter, cast in seven 
segments in 9ft. lengths, the flanges being also bolted inside; the 
thickness of the metal throughout being about 1jin. In most cases 
these cylinders have been sunk 40ft. into the bed of the river, to 
— the possibility of any lateral motion, or of their bottoma 

ing disturbed by any subsequent deepening of the river. 

When completed, the lower portion up to the shoulder is filled with 
concrete, made with cement. Brickwork, set in lias lime, is then 
used, the whole being surmounted by two semicircular blocks of 
granite, 2ft. 6in. thick, cut to fit the cylinders, and when bedded 
projecting an inch or two above it, so as keep the bottom of the 
malleable iron girder from resting on the casting. Both cylinders 
are joined together at the top by across girder, so as to guard against 
the barest possibility of any swinging taking place. Each cylinder 
is tested to the extent of 450 tons. 

_As already stated these cylinders are 49ft. apart, and as the iron 
girders rest — upon them, it follows that that width repre- 
seuts the distance from centre to centre of each girder, and affords 
space for four lines of way. These main girders each weigh 190 
tons, and when tested to 400 tons, showed a deflection of Ijin. 

The ends of the girders resting on the cylinders are composed of 
plates formed into rigid reotangular columns the same height as 
the girder, viz., 14ft., 5ft. on the face and $f{t broad. The 
boxes or troughs forming the top and bottom of the girder are 
of that breadth, and of course spring from those ends. ‘I'he up’ 
one being inverted, its bottom forms the top of thegirder, and, unlike 
the bottom of the lower trough, projects beyond the sides seme 
6in., and being in compression requires more metal in it; in the 
middle it consists of six plates, five of them gin. thick, and one }jin. 
thick, breaking joint and gradually diminishing towards the ends 
to two—one jain.» the other gin. thick. The bottom of the lower 
trough is flush with the sides, and have five gin. plates in the centre 
and two fin. plates at the ends. ‘'hestaging was madeto admit of the 
simultaneous construction of these troughs; they are with the above 
guseeens precisely the same, each being 2it. deep inside and 8ft. 
broad: each side composed of two plates gin. thick, with twocovering 
plates at pin holes, each lin. thick ; these pin holes occur atintervals 
of 11ft., and number 15 in each span; four of the diagonals meet 
inside the troughs at those places; and two webs of the sams thickness 
as the sides fastened to the bottom by angle irons6 Xx 6 X 1, give 
additional bearing to the pins and prevent the diagmals from 
sliding on them. the diameters of the pins vary with the strain, 
from Yin. at the ends to 5}in. in the middle of the girder 

The diagonals at the ends are about 15ft. Gin. by 12 n., and 3in. 
thick ; in the middie the breadth and thickness is absut Gin. and 
2in. ey Those in compression are forgel to the re- 
quired thickness, and strongly stiffened ; those in tension are made 
Ty two or three pieces of lin. in thickness, according to strain, 

e thelinks of a suspension bri The cross lattice girders 
carrying the four lines of way, and projecting beyond the main 
girders, support a foot-way 7ft. wide on eitler side, and 
are suspended to the main girders by fow strong angle 
irons immediately under each pin, and conseqwntly occurring 
at 11ft. intervals. There is nothing very special ia their construo- 
tion to require further notice. The weight of each,I understand, is 
about nive tons. 

The bridge, when completed, will consist of sic spans of 154ft. 
each, and three in the Middlesex side of 1U0ft. each; and the bridge 
is to be widened on that side to 171ft., so as to admit of seven lines 
of rails aud platforms into the station. The radiating out- 
side girders over these three openings mmain the same 
in appearance as those of the rest of the bridge, to afford 
a continuous sky line; they have, however, very little work 
to do, and are consequently much more slender in construction ; 
they rest on cylinders sft. in diameter. The railway is no longer 
carried on cross girders, longitudinal ones placed on cylinders 6ft, 
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diameter, sunk at short intervals between the 8ft. outside ones, being 
substituted. These girders are single-web, and strongly made, their 
depth being limited to 5ft. for 100ft. span, to afford 2dft. headway 
above Trinity high-water mark, and are all under the level of the 
planking. so as not to interfere with the points and crossings of the 
lines of way to the platforms. The devth of the Thames at the site 
of the bridge, at low water of spring-tide, is 11ft. 

Rise of tide Sa eo a 17ft. Gin. 

Level of rails above Trinity high water ... ... 3lft. Qin. 


The work is now more thau three parts finished, and is, perhaps, 
the finest piece of work of the kind in the world. it is difficult to 
ascertain the cost of such a work. I believe, however, that £26 a 
ton for the wrought, and £16 10s. a ton for the cast iron, will not 
be far from the mark; 3's. a foot might also be taken as a pretty 
near approximation for sinking the cylinders. 

I shall now proceed to lay before you some particulars of the 


early part of this year—and the means resorted to by the 
engineers to stop it. Unless one has travelled in those dis- 
tricts of England known as the Fens, and forming large 
atches in the counties of Lincoln, Norfolk, Cambridge, and 
Gantiogdon, he can scarcely realise the fact that thousands of fami- 
lies live and move, and quietiy follow their farming operations, on a 
level only some 2ft. or 3it. above low-water mark. Every plough- 
man becomes an engineer deeply skilled in wattling, puddling, and 
embanking; and farmers show wonderful skill in the arrangement 
of their drains, which cut up and interlace their farms, until the 
water reaches the main drain at a convenient place, to be there 
pumped up and pounded, until the ebbing tide in the river, often 
many miles distant, allows it to pass to the sea. The early Dutch 
engineers, brought over by James I. of England, divided those 
iminense tracts into levels or confederations, each getting peculiar | 
privileges granted them by Parliament, with power to levy rates on 





the acreage benefited by their main drains and outfalls, for their con- 


struction and maintenance. 

The Middle Level is one of those, consisting of 140,000 acres, ex- 
tending nearly to Peterborough, and cut from off the sea-board by a 
be't of intermediate fens eight miles wide, under separate commis- 
sions, each maintaining, by their own taxation, independent drains 
and outfalls. The ovly thing coramon to all is the river Ouse, into 
which they all in that quarter drain, each commission subscribing 
to a general purse for the maintenance of its banks. This river 
rises in Bedfordshire, pursues a north-easterly and very tortuous 
course, receiving contributions from the Cam and other rivers as it 

asses through Cambridgeshire, and reaches the sea through the 
Rortolk estuary, a few miles below Lynn 

It is tidal fur many miles into the interior, which during floods 
hinders the free passage of the water to the sea, and often prevents 
the gates of the inland main drains being opened for several days 
together. 

he original outfall of the Middle Level waters into this river 
was, on account of the intermediate fens already mentioned, placed 

some fifteen miles from the sea, and was particularly subject to 
irregularity of action. The commissioners consulted the 
late Mr. James Walker, an engineer who was’ eminent 
for his skill in hydraulic works. [Since the preparation of 
the present reraarks the rather sudden death of Mr. James Walker 
has been announced. This event must be deeply regretted by the 
entire profess'on on account of Mr. Walker’s very high standing as 
a civil engineer; but it must be the more felt amongst us on account 
of his long counection with this locality, and from his being an 
honorary member of this Institution. ] Mr. Walker advis:d the 
entire removal of the outfall sluice nine miles further own the 
river, aud that parliamentary powers should be soughtt make a main 
drain across the intermediate fens to it. ‘This was . ccondingly done, 
and, afier encountering a severe parliamentary contest, the Act was 
obtained. 

The sluice consisted of three 20ft. openings, the sills being 6ft. 
below low water of spring tide; strong pointed gates opening out- 
wards prevented the ingress of the tide so soon as the level of the 
water in the river exceeded that in the drain. The drain, which is 
perfectly straight, is on an averaze 130it. wide; and its bottom, for 
the eight miles across this district, is 7ft. below low water. The 
level of the adjoining lands beiug only 3ft. Gia. above low 
water for a length of six miles out of the eight, really gave good 
grounds for objecting to such a dangerous element being carried 
out on such a large scale through their very midst. Nut what 
they most dreaded was an accu mulation of upland or fresh 
water in the drain during floods, more than could be dis- 
charged in the interval of low water, the pressure of which on 
bauks, however carefully constructed originally, might, by negli- 
gence in maintenance, become unfit to meet all exigencies On that 

round they opposed the bill, and obtained protective clauses ; 

ut it does not seem to have occurred to them that any failure could 
ever take place in the outfall sluice, and it will be for the courts of 
law to decide whether those clauses do not altogether exclude the 
sufferers from any compensation whatever for the damage done by 
the sea. This is mentioned for two reasons—first, to point out that 
the land inundated was not th » Middle Level at all, but the interme- 
diate districts ; and secondly, to be excused from giving, directly or 
otherwise, any opinion as to the sufficiency or ins»fficiency of the 
works which ae eighteen years stood well, and almost convinced 
the most timid opponents that their former fears were groundless. 
Everybody admitted the drain and vutfall sluices, from their mag- | 
nitude and apparent efficiency, taken as a whole, to be a masterly | 
piece of engineering. 

‘Yo the Middle Level the boon was incalculable, and far more than | 
realised the most sanguine expectations of its immense population. | 
Pumying engines in many districts were abandoned, and land which 
was worthless during the old state of drainage soon brought 
upwards of £50 an acre. 

On ‘he 4th May this year Mr Walker's grand sluice, without much 
previous symptom of decay, fell in pieces, as if rent by an earth- 
+ ange and the tidal waters of the Ouse rushed with indescribable 

ury up to the drain, until at the end of the eight miles they were 

checked by the barrier sluice on the frontier of the Middle Level 
district. ‘he drain for this distance became a sort of creek; and 
had its banks been strong enough to have resisted until a dam could 
have bean made across the mouth, no inundation to the adjoining 
country vould have taken place. This state of things lasted for a 
Week, several minor breaches in the banks being su :cessfully stopped 
at every tide, until at last the west bank gave way at a point 
situate for miles up, and a tide 14ft. higher than the land 
rushed over the devoted country, then beaming wita most luxuriant 
crops. ‘Tle laud being all of the same level, was nt for a few tides 
covered to any depth, consequently the farmers were able to escape 
with their Ives and also to secure their cattle. All attempts to stop | 
the breach was perfectly futile, owing to the rush of water back to | 
the drain again ps low water. This altered state of things had 
also a woucerful effect on the dam the farmers were trying to put 
across the mauth. The twenty-four barges, varying in size from 
30 to 80 tons ach, which had been loaded and sunk in the yawn- 
ivg chasm to form a base for some thousand sacks of clay to be 
built on at low water, were speedily separated and turned over; and | 
nathing that @uld be sunk or thrown into the torrent would for a 
moment remain 

By the late Mr. Walker's recommendation, Mr. Hawkshaw | 
Visited the scene of disaster to see what could be done; and he at 
once gave order; to give up all attempts to stop the breach in the 
bank of the dran, which by this time was about 100 yards wide, | 
because, if succesful, the chances were that the opposite bank | 
would give way,and do still greater damage to the lands on the | 
other side. He abo abandoned the idea of constructing the dam at 
the mouth, most o which had now been carried to sea, as in addition 
to the sacks of clay and other make-shift material which were being | 
thrown in, he wished to drive a few piles; so, taking advantage of a 
timber bridge of three openings across the drain near the mouth, he had 
ali the pile eugines that could be found in the neighbourhood placed 
On it, aud set to work; nothing. wus to-be put in unul the piles were 


driven on either side of the bridge, and strongly braced together; 
the planking was then to be taken up, and the prepared materials 
dashed in. Matters were so arranged that much progress was made 
in the course of two days with the driving of the piles; but during 
the progress of this work up turns one of the huge 80-ton barges 
(which was supposed to have followed its companions out to sea), 
and dashing against the row of newly driven piles, snapped them 
right through, and carried away the entire bridge as well as the 
piling engines and necessary appliances—the men only escaping 
with their lives. Two other occupation bridges shared a similar 
fate, but a bridge carrying a turnpike road resisted sufficiently to 
afford time to secure it. This was a most unfortunate accident, as 
great difficulty was experienced in getting a supply of pile engines 
in the neighbourhood. 

Now was the time for the Dutch engineer, who, with Mr. Hawk- 
shaw’s consent, had been sent down to try what could be done by 
sinking cradles, for such was the excitement generally throughout 
the country, and the imminent peril of the surrounding district, 
that Mr. Hawkshaw, seeing the time that must necessarily elapse 
before the destroyed plant could be replaced, and a dam such 
as he deemed necessary could be constructed, felt he would 
not be justified in offering any opposition; but, on the con- 
trary, he heartily supported him. In the meantime a few tidal and 
other observations established some facts that set all minds at ease, 
and went a great way in discountenancing the Dutch mode of pro- 
cedure. First, the land inundated extended six miles along the west 
side of the drain, and was two miles broad at the widest place. On 
an average the water was 5{t. deep over all, being luckily confined 
to that area and depth by the existence of two roads which stood 
about lft. 6in. above that level, and surrounded it for many miles; 
and, second, the tidal observations showed that the tide affected 
the level of the vast lake to an extent of only 6in.; so long, there- 
fore, as the level of the roads held good, no further dainage could 
arise by the free admission of the tide. The Dutchman, failing in 
the first attempt, was preparing a second cradle, when it became a 
very serious question whether he would not, by pounding up a 
certain quantity of water every successive layer of cradles he sunk 
(for to stop it in a few tides was not to be hoped for) gradually, but 
undoubtedly, reise the level of the water from 9ft., at which it stcod 
until, in the course of time, it would approach the height of 18ft., 
which was the mark the same tide made at the dam. Where then 
would be the lft. Gin. we had to come and goon? His operation 
was, therefore, after due deliberation, stopped. 

The difference of levels of the water in the fen from that in the 
Ouse, arose from the tidal current having to pass four miles through 
the drain before entering the inundated land; and from the extent 
of area inundated being no jess than twelve square miles, it only 
affected the height of the water in the fen to the extent of 6in., as 
afterwards explained. 

Before giving a description of Mr. Hawkshaw’s dam, I may state 

some of the difficulties he had to contend with—Firstly, the bigh 
watcr in the inundated fen, as compared to the same water in 
the Ouse, was as 9ft. to 18ft., and the tide rose and fell in 
the fen6in. Nothing approaching low water in the river could 
ever therefore be obtained in the drain. The only interval 
of repose, or what might be called slack water, was when the 
tide outside attained the height of 8ft. Gin. or level of the 
low water in the fen. Ten minutes’ time was sufficient to send a 
gentle current inwards, which increased in velocity every minute 
afterwards until high water; but the high water in the river being 
9ft. higher than in the fen, no still water was again obtained until 
the tide had receded in the river to that level; it then rushed out 
like a mill stream until the tide rose to 8ft. Gin. again. Secondly, 
the bed of the drain being 7it. below low water it followed that, at 
the time of slack water, when any work couid be done at all, the 
depth of water in the drain was l5it. 6in.; this was increased some 
2ft. more, notwithstanding all efforts to maintain the bottom. The 
drain, a short distance inside the site of the dam, was ultimately 
deepened to 17ft. for a distance of twenty chains. Great caution 
was, therefore, necessary in any attempt to contract the sectional 
area, 
The first thing to be done was to construct across the drain a 
strong stage 3vft. wide, resting on screw timber piling, which was 
projected into the current—the capstans on the piles being turned by 
ropes from the shore. Close piling on each side of this staging was 
then commenced, and continued from each shore until a clear space 
of 90ft. in the centre remained, it being considered imprudent to 
carry itfurther. This space was divided into twelve openings, by 
driving twin piles on each side of the stage opposite to each other, 
at 7ft. Gin. intervals. Great care was necessary in pitching those 
piles, and it could only be done during the short time of slack 
water. Each pile was l4in. square, and separated from its fellow 
by the first one having a thin piece fixed to its outer face, against 
which the second was driven, thus forming two grooves, 8}in. wide, for 
the panels, which were intended to be dropped into the openings, to 
slide in. Strong waling pieces of whole timber inside and out 
of each row at top, and as low as the water would admit of at the 
bottom, kept the whole in gauge, and the transverse timbers and 
iron bracings communicated any outward pressure through the dam 
from one row to the other, the outside of the dam being staid to the 
side of the drain by double timbers, 60ft. long, the ends abutting 
against piles backed by a mass of concrete. These struts were 
placed against the waling pieces at top and bottom, and stiffened by 
cross diagonals likea girder. The staging was left open at the top, 
to admit of material being tipped from the two lines of way, laid 
across the dam, and communicating with the prepared heaps of 
puddle and other material at convenient places up and down the 
drain on both sides. Two outside stages, one on either side of the 
dam, and supported by cantilevers from the twin piles, admitted of 
almost apy quantity of tipping from barrows, to make good any 
scour which the soundings taken at every slack might indicate. 
The rush of water through the dam thus far completed, was, 
both on the flood and ebb tide, truly alarming; the simple 
introduction of those piles and bottom walings causing a difference 
of head level of nearly 5ft. In the midst of this roaring cataract 
this framework and the dam stood without the slightest vibration 
being felt. It was daily visited by thousands who, though reserv- 
ing to themselves the right of grumbling at what they did not un- 
derstand, could not but admit it to be the only way of meeting the 
difficulty, 

The greatest and most anxious care was now uecessary to pre- 
serve the bottom of the drain from the scouring action of such 
a weight of water passing over it at the rate of 10ft. a second. 
Tons of broken stone were tipped from the outer stages and 
thrown overboard from barges, to form aprons on either side. 
But, except as a last resource, no stone was to be thrown 
into the centre of the dam, lest it should prevent it afterwards 
from being made perfectly water-tight. The long panels composed of 
timber 81n. thick, not framed, but merely built one above the other, 
and held together by three long bolts aud heavy iron straps, made 
them quite rigid, and no difficulty was experienced in driving them. 
They were made with a sharp edge, and dollied down until their 
top was level with the bottom of the drain, or nearly so, and backed 
well outside with stone. Great quantities of puddle were tipped into 
the dam at every slack water; not with any hope of its remaining, 
but simply to feed the cancer—if I may so express it—and thereby 
allow less time for the dreadful current to act on the bottom. ‘his 
was all the more necessary, for the piles on an average could only 
be driven 14ft. into the ground. All attempts to exceed that depth 
resulted in fracture. No doubt a bed of gravel existed at that depth 
totally different in character from tbe coarse silt and alluvial deposit 
resting on it, and now so anxiously maintained. 

The first attempt at closing the dam resulted in failure from the 
fracture of two of the twin or gauge piles, which doubtless were 
injured in the vain attempt to get them deeper into the bottom. No 
blowing, however, occurred, and the panels when liberated were 
carried off. The greatest apprehension existed until the return 
of slack water, when the divers reported no damage, the lower panel, 
driven into the ground, preventing any cutting of the bittom. . Iu 
consequence of the failure all the uther panels ddwa to low ‘water 





were drawn, to allow free access to the tide, until the piles could be 
replaced. This was accordingly done, and a week elapsed ia makin 

good the damage and otherwise preparing to meet other contin. 
gencies, of which experience was daily pointing out the possibility 
All was now ready; the panels were again swung in the gallows 
frames, ready to be dropped at slack water on the ebb. They were all 
lowered into their places in twenty minutes, material ‘was then 
tipped in with great rapidity by the wagons, and the outsides 
weighted from the barrow stages. All was most successful; a 
little blowing took place where the stumps of the fractured piles 
interfered with the proper fitting of the panels in those places, 
However, by throwing a great quantity of hay, and piling a great 
quantity of clay bags on each side, it was checked until sufficient 
puddle was tipped into the centre. This was accomplished in 
twenty-four hours, and set so completely that not a drop escaped 
through. The tides no more went up the drain, but ebbed and 
flowed outside with a stillness which, when compared with the pre- 
vious day, partook of that oppressive character experienced near a 
mill, or in the midst of going machinery suddenly stopped, 
Syphons 3ft. Gin. in diameter were then placed over the dam to 
relieve the Middle Level from the surplus water that would not find 
its way to the Ouse, through the old outfall, which for the present 
was again resorted to. Many thought they would not act. No 
good reason, however, could be urged against them, and all admitted 
that it was proper to make the experiment. These syphous have 
been finished and recently opened, and all found to do their work 
very well indeed. Their bottom level where they pass over the 
dam is 18ft. above low water, and the bottom of the mouths 6ft. 
under low water. In spring tides, high water rises 20/t. These 
operations have succeeded in relieving the Middle Level of water, 
and it will bea great boon to the whole of that district. 

I trust that, while some of the members may consider the descrip- 
tion and details of these important works uninteresting, others will 
be benefited by them, and be led thereby to see the necessity of per- 
severance, 80 a8 to overcome unforseen difficulties that may be ex~ 
pected to arise during the progress of such works. 

I have already referred to the desirability of more papers on civil 
engineering being brought before the Institution. It may be that 
the members who carry out the works which would form the sub- 
ject of such papers have not time for their preparation. But the 
younger members may take up any great work either in progress, 
or which has been completed, but not yet publicly described; and 
in doing so they need not limit themselves to works in this country. 
The rapid extension of railways on the Continent and in India is 
constantly giving rise to the necessity of constructing works of great 
magnitude; there are mountain ridges to be cut through, and 
ravines and rivers to be crossed of much greater magnitude than any- 
thing with us. In executing such works, the engineers in charge ‘of 
them have the benefit of our experience. Few of us have an oppor- 
tunity of inspecting these works in detuil, either when in progress 
or by going over their plans. But I have no doubt that some of 
our members have the means of giving a professional account of 
many of these works which, if brought before this Institution, would 
be most instructive and interesting. For instance, there are the 
Victoria Bridge at Montreal, the various railway bridges over the 
Rhine at Cologne, Mayence, and Strasbourg, as well as others of 
similar construction across Indian rivers—all works of great 
difficulty and magnitude, and involving many novelties in con- 
struction which would each furnish a valuable subject for a 
paper. All these works are of wrought iron, with arches of 
great span across wide and navigable rivers, subject to great 
variations of level; and both in the general design and 
construction they offer important lessons to the engineer. 
The Victoria Bridge is a tubular one, and all the others are 
lattice bridges. Should the details of such works be brought before 
us, ] would suggest that a careful comparison of the advantages, 
the difficulties, and the cost of the two systems of construction 
should be made, which I have little doubt would show that the 
lattice bridge is by far the better and the cheaper of the two. In 
these lattice bridges over the Rhine we have examples of the largest 
description of swing bridges yet constructed; aud altogether, for 
elegance of design, excellence of workmanship, and economy in 
cost, I believe them to be unrivalled among recent railway struc- 
tures. Those at Strasbourg and Cologne are completed, and the one 
at Mayence is now in progress. The first consists of three central 
arches, each 184ft. span, and of two side swinging arches, S5ft. span. 
The central piers are finished with handsome and effective Gothic 
spires, and the general appearance of the whole is most satisfactory. 
Its total cost was about £280,000. The bridge at Cologne is much 
larger, and embraces a railway and roadway alongside of each other, 
the cost being, I believe, somewhere about £500,UU0. 

In carrying out the Swiss system of railways, ample opportunity 
has been afforded for the exercise of great engineering skili and 
ingenuity, of which full advantage has been taken. These must 
strike the eye of the professional tourist, even during the hasty run 
which is now taken by mavy among the Alps in summer; and there 
are two lines now in progress, which, when completed, will present 
works of a much more striking character than anything now 
in operation; these are the lines from Geneva to Turin by 
Mcnt Cenis, and from Martigny to Milan, by the Simplon Pass. 
The first is now certain to be carried out, and its great and im- 
portant feature will be the tunnel through Mont Cenis, which will 
be about eight miles long, and above 6,()U0ft. beneath the crest of the 
mountain. Of course, at such a depth intermediate shafts cannot be 
resorted to, so that the whole excavation must be carried on from 
either end. This very greatly increases the difficulties of the work ; 
and these difficulties, coupled with the constructive skill necessary 
to be displayed in overcoming them, are such that the completion of 
the tunnel will be regarded as an epoch in rock excavation. The 
cost will be somewhat enormous, aud would have veen insurmount~ 
able had it not been for the assistance given by the French and 
Italian Governments. 

The other line over the Simplon will have a higher summit level 
than that across Mont Cenis. Many points connected with its con- 
struction have not yet been determined, such as the level and length 
of tunnelling at the summit. When completed it must embrace 
many works of striking magnitude and novelty, which will com- 
pletely eclipse those of Napoleon’s famous road, so long the admira- 
tion of Europe. 

These railways will be of immense value to the countries they 
connect, more especially to Italy, which has suffered so much and so 
long from its commercial isolation from the rest of Europe ; and I 
need not point out how valuable it will be to the profession to have full 
and exact details of the most novel and striking of these works. In 
obtaining these, any one of our members can easily have the advan- 
tage of personal inspection of the works, should he find this neces- 
sary for an accurate description. Not so, however, with respect 
to those great works in India or America. At the same time 
many of these are made with English capital and by Englisa 
engineers; and where this is the case there will be no difficulty in 
obtaining access to the plans. Some of the iron bridges have indeed 
been made in this country, and these now form the largest and most 
interesting of recent railway structures; so that the difficulty of 
obtaining the necessary details is not so great as may at first be 
supposed. F 

The railways in our American colonies, though invaluable to 
the districts through which they pass, have hitherto been unremu- 
nerative. This result has to a lurge extent been caused by iuatten- 
tion to economy in construction, and, as many believe, by disgraceful 
jobbing in financial matters. Notwithstanding these drawbacks, I 
have no doubt but the rapid progress of these colonies in material 
prosperity will soon furnish traffic to make the present lines prolit- 
able undertakings. By that time the colonies on the western shores 
will also be far advanced in commercial importance, so that we look 
forward at no distant date to an extension of the Grand Trunk of 
Canada across the Rocky Mountains to British Columbia. Such an 
undertaking will necessitate the construction of works of maguitude 
equal to, if not greater than, those already completed. Its effect of 
the development of the resources of the vast territury which It will 
triiversé will be-iwyaluable. Lhe result, therefore, will be equally 
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reat in a professional and national point of view, and may claim 
the attention alike of the engineer and the statesman. — 

The great question of cotton supply renders the rapid extension 
of railway transit in India a matter of the most pressing and imme- 
diate importance. Invaluable time has already been lost in endless 
discussion of detail by parties who were entirely unfitted for such 
work; and it is to be hoped that now, when a beginning has been 
made, Indian railways will be pressed on with all practicable speed. 
It has been a matter of bitter reproach against England by Burke, 
and by all who have followed him in challenging our Indian policy, 
that we have done so much in conquering the natives and in en- 
riching curselves, and so little in opening out the material resources 
of that magnificent country. Our greatest boast has been our ad- 
vancement in the arts, in mechanics, and engineering, and more 
especially in all processes connected with improvements of land 
transit; yet during the century of our sway in India we have 
allowed the great works of artificial navigation made by former 
engineers to fall into decay, and have been contented to carry on 
intercourse in one of the richest and most populous countries in 
the world by bullock tracks like those described by Livingstone as 
being used by the Afriean savages among whom he travelled. 

We have now entered upon a different policy. Trunk roads and 
trunk railways have been traced out, and partially constructed 
between the capitals of the various Indian provinces. We have 
commenced to improve the river navigation, and to place steamers 
on all the larger streams. The old tanks and canals for irrigation 
have been repaired, improved, and greatly extended; and if this 
course be persevered in we may expect to see the whole country 
opened up in @ short time by works which will make internal 
transit there as chéap and efficient as it is with us, and which will 
form the most striking monument yet raised to the power and mag- 
nificence of Great Britain. 

I alluded in my address of last year to the prospects of the Great 
International Exhibition, and to the part which we expected the 
industry of the west of Scotland to oceupy, and I am glad to be 
able to congratulate the members that our expectations in these 
respects have been fully realised. 

The Exhibition, almost in every respect, exceeded that of 1851 as 
regards number, variety, and importance of the articles brought 
forward; and Great Britain, on the whole, has had reason to be 
proud of the position she has occupied in the grand industrial tour- 
nament to which she had challenged the world. In the production 
of metals, chemicals, glass, and earthenware, and of all ordinary 
woven fabrics, we have undoubtedly distanced all competitors, with 
some very few exceptions. 

In the case of machinery, the department more peculiarly interest- 
ing to engineers, it may be said, without any exaggeration, that we 
have been first. There certainly is no comparison between our 
locomotives, our marine and land engines, our spinning and weav- 
ing machines, our sugar-mills, and our tool-making machivery aud 
those exhibited by our rivals; and it must have given great satis- 
faction to all of us to see fhe honourable position occupied by many 
of our own members who are exhibitors in these classes. 

Among the few exceptions I have referred to, I may mention rail- 
way carriages and their fittings, cast stecl forgings, and some of the 
unusual forms of rolled iron. It has long been matter of common 
remark, that the carriages of foreign railways were better aud more 
comfortable than those of a similar class with us. This may be 
partly explained by the large proportion of old and badly con- 
structed stock still kept up by mavy companies in this country. But 
even allowing this, I am afraid it must be admitted that foreign 
stock of railways is fully superior to our own ; and there can be no 
doubt that the best foreign carriages exhibited were fully equal, if 
not superior to those of English make. Many reasons have been 
assigned for this; but they may all be resolved into the simple fact 
that our foreign rivals have paid more attention than we have done 
to the proportion and quality of the fittings, and to the excellence 
of the workmanship in every minute particular. It is impossible 
to over estimate the importance of attention to these points, not 
only as regards the comfort of passengers, but also as regards the 
question of economical working. Repairs and renewal of 
rolling stock form a very large portion of the working expenses of 
a railway; and touse stock after it becomes ripe for renewal is not 
only severe upon itself, but is equally injurious to the permanent 
way. The rail and the wheel are, in the words of Stephenson, 
“man and wife,” and you cannot injure or depreciate the one, 
without doing corresponding damage to the other. This great truth 
is now fully recognised in railway management, and is shown by 
the increased attention which is being paid to the improvement of 
rolling stock and of the permanent way; and I hope that such 
attention, counled with the natural decay of old and objectionable 
rolling stock and its renewal, will soon enable us to surpass all con- 
tinental railways in these all-important matters. 

It must have struck every one that foreign earriage fittings 
in iron, more especially those from France, were also fully 
equal to ours. ‘They were certainly lighter and very well 
made; and I was surprised at being informed that they were 
actually cheaper than with us, being only on an average 23d. 
perlb. This is a somewhat astonishing result, if we consider 
that the raw material is 25 to 40 per cent. dearer in France 
than in Britain. We have almost all the materials for iron making 
—the ore, the coal, and the lime, lying in close juxtaposition, so that 
with us the cost of raw material is very small indeed. But ix 
France they are widely separated, and the extra cost of carriage, 
compared to what it is with us, raises the price of pig iron from 60s. 
to 90s., and of bar iron from 130s. to 170s. per ton. Itis very much 
to the credit of the French manufacturers that they can, in the face 
of this great difference against them, produce iron work of first-class 
quality as cheaply as in Britain. 

They also produce angle iron, T-iron, and I-iron of extra sizes for 
smaller extra charges than those made by our makers; and they 
have carried the manufacture of these extra sizes and forms much 
farther than we have done; and I understand it is the case that 
many of these sizes and forms must be ordered by our Glasgow iron 
merchants from French and Belgian makers, and thé prices are 
so low that {-beams, 12in. deep, cost only £12 10s., and when 
2it. deep, £20 per ton. There is no doubt that the advantages 
We possess for ordinary sizes and qualities, with proper skill and 
atteution, ought to be carried into every branch of the manufac- 

ture. Were this done our foreign trade would be greatly extended, 
and the use of iron would be adopted to a larger extent in many 
kinds of industry. 
_ A good deal of the uncertainty attendant on the introduction of 
iron-making arises from the obscurity which still surrounds many 
of the chemical changes that take place in its various stages. This 
obscurity can ce Aye removed by accurate experiments on a large 
scale. ‘I'Lese could easily be conducted by many of our members 
who are connected with the manufacture; and such a series of ex- 
periments, vesides being of great value to the makers, would furnish 
the subject of many excellent papers which I hope to see brought 
ofe the Institution. 

In concluding these remarks, I have much pleasure in being able 
to congratulate the members on the increased and increasing pros- 
perity of the institution in every respect. Although we, however, 
had a considereble increase in the number of members last session, 
We must not chow any laxity in increasing the number with suitable 
members still more, soas to keep up our funds, which naturally will 
= off, owing to the entry-money and yearly subscriptions having 

€n recently reduced; and this is the more necessary as we will 
Tequire to draw pretty heavily on these funds in the establishment 
of such a library as will be worthy of the Institution. 

refer with much satisfaction to the pleasant and agreeable meet- 
our last conversizione afforded the metabers and their friends; 
wuch praise is due to our secretary and the members of com- 


ing 
and 


mittees who were entrusted with the arrangements. I trust that the 

stitution may see proper to have a similar meeting at the cloge of the 
think such meetings have a tendency to create 
monget the members of the Institution, 
Bruce Bell, a hearty vote of thanks was 
president for his very interesting address. 
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EXPERIMENTS AT SHOEBURYNESS. 
(From the Times of Friday last.) 


Asotuer of those great artillery experiments which, up to the pre- 
sent at least, seem to be fruitful only in astonishing results and in 
upsetting previous theories and even experience, was made yesterday 
at Shoeburyness, in the presence of an unusually large and distin- 
guished assemblage of public officials, artillerists, and scientific men. 
The experiments were to ascertain the results of the ultimate trials 
of Mr. Whitworth’s guns against iron targets. We say “the 
ultimate trials,” not at all in the belief that they will be by any 
means the last or only trials of the kind, but as expressing the gene- 
ral opinion felt yesterday upon the ground that if all in the pro- 
gramme was satisfactorily performed, then Mr. Whitworth’s guns 
would have done the very utmost which it is at present deemed 
possible to effect with any known ordnance, and much more than 
it was ever believed possible to accomplish only a few weeks ago. 

In order that the result of this day’s proceedings may be clearly 
understood, it is necessary to explain that the targets, which are 
built to the same strength as the broadsides of the armour frigates, 
have hitherto never been pierced, except on the recent trials with 
Mr. Whitworth’s guns and flat-headed projectiles. A long-continued 
concentrated fire of Armstrong guné or the more damaging solid 
shot thrown by the old smooth-bore 68 pounders have bent and 
broken plates, but have never gone through them, or even done such 
mischief as would in any way seriously affect the strength or 
safety of a sea-going frigate. On his first recent trial Mr. Whitworth, 
to the astonishment of every one, succeeded in sending his flat- 


fronted shot completely through one of these targets at 200 yards’ | 


range. His second trial, which must be in the recollection of our 
readers, about six weeks ago was made with a 12(/-pounder, which 
had been manufactured at Woolwich, after the plan used by Sir 
William Armstrong—a series of iron coils welded together and 
shrunk on, one over the other. With this piece rifled on the Whit- 
worth principle, but loading at the muzzle, not only was a solid 
shot sent through a Warrior target at 400 yards, but a shell also, 
which burst inside the armour plate, and lit the solid timber frame- 
work of the backing. This penetration of the shell was considered, 
and justly considered, to be the most wonderful success of all. ‘The 
great primary object of all armour plating is to keep out shells. A 
solid shot coming in between decks is bad enough, but it is almost 
harmless when compared with the effect which large shell, as now 
made ought to produce among men crowded in groups round their 
heavy guns. So universally is this fact acknowledged, that many 
foreign powers, among others the Federal Government, have a very 
considerable number of their gunboats plated with only sufficient 
armour (2}in.) to keep out shell, leaving solid shot to do their worst. 
Our own Government, however, wisely attempted the utmost limit 
of defensive power, and coated their frigates with 4}in. of solid iron 
—enough, as it was thought, and as for a long time it certainly 
proved to be, to keep out not only shell, but every form and weight 
of solid shot that oy whether rifled or smooth bore, could hurl 
against it. It was this fancied security which the Whitworth trials 
so completely overturned, and shot and shell alike were sent through 
armour plates and teak backing, and this too at 400 yards. 

This was, of course, an immense success, though not an un- 
qualified one. To make the shell as solid as possible Mr. Whit- 
worth did not leave enough room for his bursting charge, 60 that 
the additional mischief caused by the explosion of the missile was 
not of much account. Artillerists also wished, before admitting the 
enormous powers of the gun to try its penetration against the iron 
targets at 1,000 yards—a range of such length as would st this 
merit of the ordnance beyond all possibility of doubt or que-tion if 
it was able at that distance to penetrate its mark. The trials of 
yesterday then were to set at rest these two important quesi\ions— 
first, to show if, without diminishing the penetrating force of the 
shell, it could be made to contain so much powder as to make its 
explosion terrible ; secondly, if at a much longer range the gun with 
solid shot could do as much mischief as it had done at 400 yards. 
The 70-pounder was also to be tried at 600 yards against the target. 

The target used on the last occasion was, it was stated at the time, 
not of the same strength in point of quality of material as the old 
Warrior target which stood so much battering. The iron was com- 
paratively inferior, and remarkably hard and brittle. These defects, 
however, the supporters of Mr. Whitworth’s gun claim as so many 
additional difficulties overcome, inasmuch as the hardened flat pro- 
jectiles which cut their path easily through soft iron are liable to be 
broken on their way through a material somewhat similar in hard- 
ness to theirown. The target fired at yesterday was an entirely 
new one, about lft. high by some 14ft. or 15ft. broad. It was com- 
posed of three solid iron armour plates, without break or porthole 
in any of them, and fastened to the timber backing with two inch 
boits let in at the edges, so as not to have the same source of weak- 
ness as has been heretofore occasioned by taking them through 
the centre of the plates. The two lower plates were din. 
thick (within half an inch of the thickness of the plates with 
which the new iron frigates now building are to be coated), and the 
upper plate was 44in., the thickness of the Warrior’s armour. 
There was a very general impression, however, that if the upper 
plate was 4}in., the Government had given a very good measure in 
their thickness of the lower plates, which were nearer 5}in. than din. 
The plates were made at the Government duckyard, and were perfect 
as regards material. These plates were lined with a teak back- 
ing of transverse titbers of 12in. and 6in. thick respectively, and an 
inner skin of wrought iron plate, gin. thick. ‘The sides aud top 
were also enclosed, soas to make what is termed a box target, like 
the between decks of a ship, in order that the explosive effects of 
the shell, if it got inside, might be fully seen. 

The 70-pounder was placed at a distance of 600 yards; the 120- 
pounder at 800. The latter it was wished to fix at 1,000 yards, but 
this would have required the gun to be placed in a proximity sup- 
posed to be dangerous to the clergyman’s house. As we have 
stated, great interest was excited by these trials, and soon after 
ten o'clock the members of the Iron Plate Committee, with the Duke 
of Somerset, Lord de Grey, Admiral Frederick, Admiral Grey, 
Admiral Drummond, a large number of naval and military officers, 
nearly the whole of the Institute of Civil Engineers, and all the 
chief iron shipbuilders and “iron men” as they are called, were upon 
the ground. 

The experiments were begun witb the 120-pounder, and nearly 
an hour was expended in trial shots at a wooden target to lay the 
gun properly for range. ‘This, as the day was one of unclouded 
beauty and almost equal in warmth, and more than equal in bright- 
ness, to our finest samples of spring weather, seemed upaccountable 
ill luck, and led to curious conjectures as to what the Warrior steam- 
ing 14 knoté would be doing with her guns while such a battery 
was trying to hit her. At last all was ready, and a little before one 
o'clock the first shell was fired, with a charge in the gun of 27 Ib. of 
powder. This projectile weighed 151]b. and contained a bursting 
charge of 51b. of powder. Theinitial velocity or rate of speed at which 
it left thé muzzle of the om was nearly 1,500ft. per second, and struck 
with an awful crash full upon the centre of a Sin. plate, at the rate 
of 1,220ft. per second. After the usual prudent delay to allow 
splinters and f enta to fall, there was a general rush to the 
target, which at first seemed to be on fire, from the volumes of smoke 
pouring forth, and which showed at a glance that the shell had 
penetrated the plating and burst inside, and that to that extent at least 
the problem had been solved. As soon as the stifling smoke allowed 
an examinaticn of the interior of the target it was seen that the shell 
had passed completely through the plate, the 18in. of teak backing, 
and inner skin of iron, tursting inside. The bursting, however, 
seemed to have taken place too soun, and while the shell was still 
in the armour plate, as the base or heel of the shell was fired out 
backwards, and fell in front of the target, while the fragments 
that penetrated through appeared to have been deprived of their 
force, and fell almost harmless in what may be called the between 
decks. The surrounding timbers inside certainly bore no signs of 
damage worth speaking of. Of course, the splinters must have 
flown about with violence, and the concussion of the explosion 
must have been tremendous ; but as evidence of the shattering effect 


| of the shell between decks there was little or nothing to be seen, 
Nothing, in short, to show that the plates had not been penetrated with 
a solid projectile. The hole also in plate and timber was remarkably 
| neat and clean cut, taking the form of the octagonal rifling, end 
having only an extreme width of 8in. diameter—a kind of hole that 
could be plugged from the outside in a few minutes with very little 
trouble. 

The second shot was also of 1511b. weight, loaded with the same 
bursting charge, and fired with the same charge of powder from the 
gun. This struck the middle plate of d5in. thick on its upper edge, 
and, like the former, passed through all opposed to it and again burst 
inside. This time it exploded apparently when quite through the 
plate, shattering the teak backing to a slight extent, but doing a 
little more mischief with the fragments which bad in one or two 
cases evidently struck the timber composing the box roof and sides 
of the target with more force. Still, however, there was the same 
comparative absence of shattering effect, and still there was the same 
clean hole as easily plugged as the first. ‘he third trial was with 
& cast iron hollow flat-headed shot weighing 130 1b., and without 
any bursting charge. This was fired to show the immense 
superiority of Mr. Whitworth’s steel projectiles over the cast 
shot aud bolts hitherto used in trials with Armstrong and 
other guns against armour plates. The resu!t of this ex- 
periment was conclusive. The shot, instead of penetrating the 
plate, broke in fragments against it, only inflicting a dint of some 
2in. deep; no more mischief, in fact, than is done with the Arm- 
strong 1/0-pounder, and for very much the same reason—that the 
| cast iron shot, once broken up, instantly loses in its pieces the force 

it possessed when striking as a whole mass. The (arth trial was 
| made with a 130-pounder steel shell loaded with only 331b. of 
powder, and fired from the same gun at the usual range and 27 Ib, 
charge. This did no less than the former shells had done, going 
through all and bursting inside, but it also did no more, e‘ther in 
its explosive force or in the nature of the hole it pierced. ‘The fifth 
and last “em made with the 120-pounder was with a solid 
steel shot of 130 1b. weight, which also went through the target and 
fell inside the box, if we may so term it. 

The trial was then continued with the 70-pounder at £00 yards, 
This experiment was looked to with much interest, as the 70- 
pounder, weighing less than 4 tons, is eminently adapted for use on 
shipboard if its penetrative power can be made equal to the work of 
piercing iron frigates with effect. The first trial proved that in this 
respect, even at (U0 yards, it could do almost as much as the 120- 
pounder as far as penetration is concerned. The guu was fired with 
a 13 1b. charge, the shell weighing 81 1b., having a bursting charge of 
8lb. 120z. of powder. This struck the uppermost or “ Warrior” 
plate of 4}in., but having, of course, the same backing as the other 
parte of the target, through all of which, but the inner skin, it passed, 
bursting in the wood, which it splintered upward in a part near the 
edge of the target. This latter circumstance prevented the full ex- 
plosion of the powder being shown. Another was, therefore, fired 
with better results, passing through the plate aod doing very much 
more damage to the teak, but making no worse hole than those 
which had preceded it throughout the day, and the same with the 
third and lastshot. To estimate the importance of this part of the 
experiment it must be remembered that other guns, smooth-bore and 
rifled, have fired in salvoes nearly as much as 90/0 1b. weight of shot 
in single discharges at 200 yards against similar plates without doing 
more than bending, or at most cracking, but never penetrating 
them. Yet here was a 70-pounder, at 600 yards, sending its shell 
c'ean through. hen we state this, however, we must also in 
justice state that when Sir William Armstrong fired his 150 Ib. 
spherical shot against the Warrior target some months ago, though 
\e did not penetrate the plates, he inflicted a much more damaying 
eff ct by shattering them than Mr. Whitworth did with his 140 1b. 
shel of yesterday. Sir William, however, used 50 Ib. of powder at 
300 yards range, Mr. Whitworth ouly 27 lb. of powder at su». 

On the whole, the result of the day's experiments was a great 
triumph both for the form and material of Mr. Whitworth’s projec- 
tiles. He has now made it a positive certainty that he can send 
shells through iron plates of 5in., or even S$in., and not only 
through the plates, but through the backing avd inner skin too. 
This is really a marvellous result, and an all-important step gained 
but it must not be the last by very many. ‘To fully uthice the 
enormous penetrating powers of his gun, a still greater explosive 
force, whether by gunpowder or other means, must be given to the 
contents of the shells. It is not a clean, easily-plugged hole, that is 
wanted in the side of av iron frigate, but a crushing smash which 
makes a hundred rivulets of leaks that nothing can plug or repair, 
A pane of glass is not much the worse, as regards its means of pio- 
tection against wind and water, for a neatly drilled hole; it is the 
fractures of a dull blow that make the mischief irreparable. Mr. 
Whitworth has overeome the first and must formidable of all the 
difficulties in making the hole. It only remains now to give his 
shell bursting power sufficient to convert the round hole into a laby- 
rinth of ragged tears, and he has persevered too long to be likely 
now to stop short at this obstacle. Other experiments with more 
formidable shells will, no doubt, in course of time be made, for 
nothing can be more erroneous than to suppose that these 
trials at Shoeburyness will ever yield results that cannot be 
improved upon. One day the victory remains with the guns, 
and the next the targets carry off all the honours of successful 
resistance. The modern science of adding to the powers of artillery 
is developing itself every day with astounding rapidity, and no 
better proof of this fact can be given than the experiments of yes- 
terday, when results were easily accomplished which a month ago 
were thought to be physically impossible. Sir William Armstrong 
in the meantime, is not idle, and is bringing forward a weapu: 
which his friends say will throw all that Whitworth has accon 
plished into the shade. If such a gun come out it is quite possily 
that, before it has been six months in existence, a target may > 
brought forward which, in its turn, will have a short lived periodf 
invincibility like that of the Warrior, whose reputation, once o 
high, Mr. Whitworth has now effectually destroyed. Sir Wiilim 
and Mr. Whitworth have each a large party of supporters an @ 
small knot of partisans, each of whom cries “ Victory ” after ewy 
day's experiment, and persists in claiming temporary advantage as 
conclusive and irrefragable proofs of superiority. It is only tose 
who are impartial who can see that the rivalry has as yet nly 
brought us to the threshold of our discoveries, and that, apparetly, 
we are but commencing to establish certain great principles wich 
will serve as the basis on which to found still further improverents. 
Since the last experiments Mr. Whitworth has made an imyove- 
ment in the form of his projectiles, both for solid shot andshell. 
Instead of having them headed with a oe flat front osteel, 
which screws into the body of the wrought irou shot, there s now 
a slight circular projection in the centre, which does half th: work 
of displacing the particles of the iron plate it strikes before ae rest 
of the shot comes into play. Another improvement is in inceasing 
the space allowed for powder in the bursting charge of the 
shell itself, but much more still remains te be done in tls latier 
direction. 





(From the Times of Saturday last.) 

It was intended yesterday to make a series of interesting experi- 
ments both with different descriptions of artillery and varbus targets 
and kinds of backing for the armour plates; but the triJs elicited 
very little interest on the two great points really now at issue— 
what form or kind of projectiles will best destroy iron plates, and 
what combination of iron plates will best resist projetiles. ‘I he 
object with which all these Shoeburyness trials are mae is on the 
part of the War-office to bring forward irresistible gung and of the 
Admiralty to produce indestructible armour. Just now the guns 
(those of Whitworth) are decidedly in the ascendant, so ysterday was 
mainly devoted to trying targets, in order, if possible, to restore te 
them some of the prestige which has been so rudey and com- 
pletely shaken. As we have said, however, nothing o great publie 
importance came of the attempts. It frequently huppens at Shoe~ 
buryness that a day's programe of apparent insignificance may 
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suddenly elicit results of the last importance, and requiring 
weeks of daily labour to trace them fully out. On the other 
hand, a programme of trials for new targets which are 
looked upon as certain to yield interesting if not valuable con- 
clusions, melts away at a few shots, leaving no memento of its 
having been made save the splintered wreck of an invention loudly 
asserted to be invulnerable to everything till the first shot knocks it 
to pieces. This was ge A much the case yesterday in the experi- 
ments conducted by Sir John Hay, M.P., and the members 0 3 the 
Tron Plate Committee, and the experienced artillery officers specially 
charged with all these trials. The first attempts were made with 
the Armstrong 110-pounder, in order to obtain some results which 
Sir William desired for purposes with which the public will soon 
become acquainted. The gun was loaded with charges of powder 
varying at different times from 12 1b. to 16 1b., but always with the 
same kind of projectile—a conical 110 1b. shot, cut short at the base, 
so as to reduce it to the weight of 68lb. This ata range of 200 
yards was fired at the target which Mr. Whitworth had so riddled 
the day previous. The shots were always directed upon uninsured 

rtions of the Sin. plates, and contrary to general expectation they 
inflicted not only a much deeper indentation than the common 
spherical 68 1b. shot, but effected nearly double the amount of pene- 
tration usually made by the same kind of missile when fired at 
its full weight of 1101b. In no case, however, did they penetrate 
the plate or crack it, or indent it deeper than 4in., and 
in every instance the — of the cone was broken off and 
the main body of metal behind the cone was shattered to frag- 
ments. Beyoud the additional proof which this afforded that cast 
iron projectiles of any form are worthless against armour plates, 
the trials seemed to possess little interest except to Sir William, who 
was, of course, aware of the object with which he made them, and 
appeared satisfied with their results. The next trials were made 
against two targets, each about 4ft. square, placed side by side, aud 
covered with a wrought iron armour plate lin. thick. One, how- 
ever, had its plate backed with 18in. of solid teak, the other with 
18in. of thin cardboard, or, rather, very thin brown paper leaves 
bound aud pressed together as closely as possible. It seems rather 
a strange fancy to resort to the paper makers for materials of which 
to build invulnerable frigates; but it is hard to say, in the face of 
these daily experiments, of what our vessels may or may not be 
made before the year is out. Besides, the Iron Plate Committee 
have no choice but to try fairly whatever targets the Admiralty, in 
their present despair of strong materials, may order to be tested, and 
in the discharge of this duty they have, in fact, tested an infinity of 
substances as backing, from iron to canvas, from cotton wool to 
gutta-percha. Some time since a trial was made of armour 
plates, backed with papier maché, which, as a very stiff 
and perfectly homogeneous material, gave good results, though, 
like everything else yet tried, it was not equal to teak. The 
mass of sheets of paper tested yesterday were—as it was almost to 
a certainty known they would be—still less capable of resistance. 
‘l'wo separate plates of wrought iron, an inch thick, no matter how 
tightly pressed together, are by uo means equal in power of resist- 
ance to a single plate of 2in. In fact, the single plate, though of 
the same thickness, has nearly double the strength of the two, and 
so the many sheets of paper pressed together did not give much 
more than half the resistance of a paper backing of the same thick- 
ness, though in one mass. The first shots fired were with the 
small Armstrong 6-pounder, with the usual light service charge, at 
100 yards range. Each of these went through the iron plates, and 
that directed against the target with the wooden backing buried its 
whole length in the teak, and there remained. Into the paper 
backing, however, the shot barely entered 2in., and then st ppl 
dead. ‘The 12-pounder was then fired with very different results. 
It penetrated the armour plates, and in turn passed entirely through 
the thickness of both targets. Through the paper one it made a 
loose, ragged hole, through which it was easy to pats the 
hand for some little distance, but the teak backing, from 
the elasticity of the wood, closed so instantaneously after 
the passage of the shot as to leave no mark beyond 
the first dint to show that a shot had struck it at all. The 
Whitworth 12-pounder was then tried against a target of iron plates 
2hin. thick. aad inclining backwards at an angle of 45 deg.—an angle 
at which no gun yet known but Whitworth’s will send its shot 
through the plates. This trial afforded a curious but accidental 
proof of the value of Mr. Whitworth’s hardened steel as compared 
with cast iron projectiles. ‘T'wo flat-heeded shot, which it was sup- 
posed at the time were steel, were fired at the inclined target, but, 
to tke utter astonishment of every one, they shattered on it, and 
gleacing upwards, sent their fragments humming through the air. 
A result thus utterly at variance with all previous experiments with 
the same gun against similar targets was so inexplicable that an im- 
mediate inquiry was made, when it was found the artillery sergeant 
had by mistake taken the cast iron projectiles which Mr. Whitworth 
only uses to exemplify their woulhiaginegs against plates. Two of 
the proper hardened steel shells were then fired, and did what they 
have never failed todo—went through the plate, though inclined 
upwards and backwards at such an acute angle, and giving a thick- 
ness of 3gin. at the point of penetration. The last of these two shots, 
though it broke through the plates, was broken to pieces itself, and 
its fragments, strange to say, fell all in front of the target. ‘The 
charge used with these shot was only 1}1b. of powder. 

In our account of the previous day's experiments we were acci- 
‘entally misled into giving the dockyard authorities more credit 
1an they deserve when we ascribed to them the manufacture of the 
‘ry excellent Sin. iron plates of the large target. These plates 
ane from Mr. Brown's works, at Shetlield. Those who know how 
lag the dockyard authorities have tried to make plates, and how 
siually they have always failed, will appreciate the value of this 
cvection. Ample time was afforded yesterday for all interested 
tomake a deliberate examination of the interior of this target, 
whch Mr. Whitworth had pierced on the previous day, and 
of which, of course, while the experiments were going on 
onl a hasty inspection could be granted. ‘The inside now 
shos that in some places the fragments of shell have struck 
witl more force than was at first supposed, though in no place 
withany thing like the violence with which pieces of a projec- 
tile f such weight exploded by such a bursting charge ought 
to stke. All artillerists, naval and scientitic men, seem agreed 
that te shell either wants a greater explosive force or else that it 
explves too soon, and so while still in the side loses so much of its 
powens to do less harm than it should within the thip with a 
argeroursting charge. No one knows better how to give this power 
than , Whitworth, and, if this is done, both the shell and the 
gut wl, according to our present standard of excellence, be con- 
sidered perfect. A few more months will show whether Sir 
Willian Armstrong or other inventors can beat it; if not, then in 
the mater of piercing armoured frigates it must remain in undis- 
puted pssession of the field. 





_ Sup Gnax across tue Istamus or Cormnra.—A company has 
just beer formed in Greece for cutting through the Isthmus of 
Corinth, ad thus avoiding the long and dangerous coasting of the 
shores of he Peloponnesus. From the earliest times the immense 
advantageof a canal joining the two seas has been admitted. Peri- 
ander was he first to take up the subject. After him Alexander the 
Great, Denetrius Poliorcetes, and Julius Cesar, turned their atten- 
ton to it; and, lastly, Nero commenced the works of which the 
traces still xist. This latter plan is the one to be now resumed ; 
it seems to resent the greatest chances of success, while the execu- 
tion of it des not appear to demand a considerable outlay. The 
width of the canal would be 112ft., and its depth about 2Uft. Its 
length woull not exceed three miles and three-quarters. The ad- 
vantages to 1avigation to be derived from the cutting of the isthmus 
are easy to le perceived. For vessels on their way from Marseilles 
and the Medterranean to the Pirwus the distance would be shortened 
by ninety niles. The saving of time to vessels coming from the 
Adriatic would be still more considerable. 





HANSBROW’S “CALIFORNIA ” PUMPS. 
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Tuts invention, by Thomas Hansbrow, of Sacramento, California, 
United States, consists in the arrangement of inclined valves on 
inclined seats in combination with a horizontal or other suitable 
pump cylinder, and with a piston, to which a reciprocating motion 
is imparted by means of a sliding plate, operated by a three-armed 
oscillating lever, whereby a pump is obtained which can be easily 
operated, and will throw a large stream of water, and in which 
sand or other solid matters that may be drawn in by the pump will 
be prevented from lodging on the inclined valves or seats, and 
obstructing the operation of the pump. 

The invention cousists also in the employment of hinged swinging 
bolts, which are made to catch into slotted ears made ou flanges that 
project from the bottom of the air vessel over the ends of the valve 
chest, which is placed on the upper side of the pump cylinder. By 
the above improvements the air vessel can readily be fastened and 
unfastene | and detached from the pump, in order to obtain access to 
the interior of the valve chest without much trouble whenever 
‘sired. A suitable packing is, of course, provided for making an 
air-tight joint between the lower flange of the air vessel and the 
up +r edge of the valve chest. 

F ¢. 1 is an external elevation of the pump drawn in perspective ; 
and Fig. 2 is a longitudinal vertical section of the same. The pump 
cylinder A is secured by means of a plate or bracket B to a suitable 
board or standard. The plate b forms the bearing for the rock 
shaft C, on which the three-armed lever D is mounted. The two 
arns a, a, of this lever extend up to about the middle of the 
cylinder A, and are secured to their ends by means of pivots 4 to 
the levers or handles E. The inner ends of these hand levers, when 
the same are brought into a horizontal position, as shown in Fig. 1, 
are connected by two bolts c, or in any other desirable manner, and 
when not in use these bolts are withdrawn, and the hand levers 











assume the position shown in Fig. 2 in dotted lines. ‘The middle 
arm d of the lever D is connected by a pivot e with a slotted ear ¢ 
(Fig. 2), projecting from the lower surface of the sliding plate F; 
this plate F is connected by means of two standards g with the 
piston rod G! and piston G, so that by imparting an oscillating mo- 
tion to the rock shaft C a reciprocating motion of the piston G is 
produced. The water enters through the suction pipe H into the 
valve chest I, which communicates with the interior of the cylinder 
through channels h, i. The receiving valves ¢ close down upon 
the inclined seats 7, so that a small pressure is sufficient to raise 
them, and on the return stroke of the piston the water passes out 
through one of the discharge valves k, which close the apertures 
leading from the valve chest to the air vessel J. 

The air vessel is secured to the top of the valve chest by means 
of the swinging bolts K, which are pivotted at their lower ends to lugs 
1 projecting from the ends of the valve chest. These bolts K swivg 
into slots m in ears n projecting from the bottom of the air vessel 
as clearly shown in the drawing. Thus by turning down these 
bolts K the air vessel is released, and may then be easily removed. 
The water rises in the air vessel, and is discharged through the exit 
aperture or pipe M. 

By arranging the inclined valves above the cylinder, any sand or 
other solid matter that may be drawn in by the pump is prevented 
from lodging in the valves or in their seats, and thus obstructing 
the operation of the pump. Furthermore by this arrangement the 
valves are kept tight, so that the charge of water necessary to 
operate the pump cannot escape. By the sliding plate arrangement 
to work the piston the latter is not only operated, but kept in a 
straight line also with the axis of the cylinder. 

The invention is particularly intended for ships’ pumps, but it 
may be used with advantage as a fire engine. 








BOWER AND QUALTER’S METALLIC PISTONS. 


Tus invention, by George 
Bower, of Ashton-under-Lyne, 
and John Qualter, of Dukinfield, 
is designed for the purpose of 
maintaining a steam-tight packing 
between the piston and cylinder 
in steam engines, and the im- 
provement is of particular im- 
portance when wedges and screws 
are employed to act upon and ex- 
pand the packing, as described in 
the specification of a patent granted 
to George Bower, No. 1098, dated 


ree. t- 








FIG.3. 





May Ist, 1860. 

he improvements consist, first, 
in the novel application, employ- 
ment, and use of a spring con- 
structed similarly toa coach spring 
(that is, composed of plates of 
metal), and interposed between the 
interior surface of the Y packing 
ring, and the wedges, screws, or 
other mechanical medium that 
may be employed to expand the 
packing rings. 

Secondly, the invention consists 
in the novel employment and use 
of a cam or cams or eccentrics 
within the piston to act upon and 
expand the packing, their action 
being governable from the exterior 
or interior of the piston. 

Fig. 1 is a sectional view of a piston having the springs composed 
of plates of metal applied thereto, such springs being acted upon by 
inclined planes interposed between them and the piston block, and 
actuated bya screw passing through the piston cover; Fig. 2isa 
plan view of the same. Fig. 3 is a second arrangement, also exhi- 
biting the laminated spring, but acted upon by means of a cam or 
eccentric moved from the outside of the piston cover; Fig. 4 being 
a plan view; Fig.5 isa third arrangement wherein the laminated 
springs by an internal annular wedge interposed between them and 
the piston block, which is conically formed, a screw being employed 
to obtain the pressure; Fig. 6 is a plan of the same. 

In Figs. 1 and 2, a, a, is the piston block, }, 6, the packing rings, 
c, ¢, the V-ring used to keep the rings 8, 6, in contact with the in- 
terior of the cylinder asin ordinary use; d,d, are the laminated 
springs composed of plates of metal similar to a “coach spring ” and 
used to sustain an elastic pressure upon the V ring which is obtained 
by means of the wedges e,e, and screws, f, /, passing through the 
cover g. In Figs. 3 and 4 the —— upon the laminated springs 
d, d, is obtained and regulated by means of the cams A, A, terminat- 
ing in a screw and lock nut, passing through the piston cover for 
ready adjustment, the springs being here shown as uncompressed 
by the cams. In Figs. 5 and 6 no V-ring is employed, but the ter- 
minations of the laminated springs d, d, are formed to fit the internal 











inclines of the packing rings 6, 6, the springs d, d, being acted upon 
by the annular wedge i, encircling the conical piston block a, a, the 
required pressure being obtained and regulated by the screws f; f- 





Wootwich ArsexaL.—Two hundred mechanics and labourers 
were on Saturday discharged from the departments of Woolwich 
Arsenal, having received the usual notice—a week in advance. 
The numbers retained in the various branches of the establishment 
are now as follows :—Royal carriage department, 1,600; laboratory 
and gun factories, about 1,200 each; storekeepers and engineers 
departments and public works, 1,000—making an aggregate of 
5,000; whereas at the end of the financial year, in April last, the 
establishment consisted of upwards of 13,000. Many of these men 
have exhausted the best portion of their lives in the service, and on 
applying for their week’s pay and the additional week according to 
the regulations, always held in hand, they were told that they were 
indebted for arrears of income-tax, in sums, in many instances, even 
exceeding the amounts due. Accordingly, —? neglected to 
provide for such an emergency, many families were deprived of the 
means of obtaining a single day’s subsistence except from the 
charity and the commiseration of taeir friends. Thousands of 
families are thus hurried into a most lamentable state of poverty- 
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SILVER’S SPEED GOVERNORS. 
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THESE improvements, by Thomas Silver, of 20, Bury-street, St. 
James’, consist in novel combinations of the parts of governing 
apparatus. 

Governors constructed according to this invention consist of two 
om one part being rotated by the engine or machine to be regu- 
ated, and the other part may either be rotated by an independent 
engine, or any other convenient means of obtaining or producing 
uniform motion; or, when not rotated, may be connected to any 
convenient arrangement for obtaining uniform power of resistance. 
Wheel gearing is employed intermediately for converting the dif- 
ference between the motions of the two parts composing the appa- 
ratus into a movement by which the throttle valve, or other means 
of regulating the admission of power to the engine, is effected A 
fly wheel is employed, and it may either be keyed fast upon the 
shaft when the shaft is free torevolve in the driving pulley and 
other portion of the apparatus, or when the driving pulley is keyed 
fast to the shaft, the fly wheel mounted thereon is, together with its 
portion of the apparatus, free to revolve, and may revolve in one 
direction or the other within the limits assigned to it. 

Where a means of rotating both portions of the apparatus, the one 
part at a uniform speed, the other by the revolution of the engine 
to be regulated, is not available or adopted, but advantage is taken 
of any non-rotating means of insuring uniform resistance to 
the one part of the apparatus, while the other is, as before stated, 
caused to revolve by the engine to be regulated, then the non-re- 
volving part or portion of the apparatus is either connected to a spring 
steam pressure disc, or other elastic medium of resistance, or a 
counterweight may be employed, and the fly wheel may be furnished 
with vanes capable of regulation, or of self-adjustment. Instead of 
a fly wheel with vanes, centrifugal weights may be employed for 
producing the necessary resistance. 

The vibrating crosshead, upon a portion of which the wheel 
gearing is mounted, serves to work the throttle valve; this cross- 
— ee the place of the ordinary sliding sleeve usually em- 
ployed. 

_ Fig. 1 is an elevation of a governor constructed according to this 
invention, in which the independent engine is made to rotate the 
horizontal shaft B, upon which the fly wheel C is keyed fast. There 
is also a mitre pinion D keyed to the shaft, and taking into gear 
with an intermediate mitre pinion E turning loosely on the vibrating 
arm F, The arm F has an eye or boss, in which or through which 
the shaft B rotates. The one end of the vibrating arm F is shown 
as connected toa spiral reacting spring G, while the opposite end 
of the arm F is connected to the throttle valve lever H. The 
spring G in this case forms no material part of the regulating appa- 
ratus, but is employed as a safety spring, being intended for closing 
the throttle valve in case of any part of the machinery breaking 
down. The pulley J, or means of receiving the rotary motion of 
the main engine, has connected to one face a mitre pinion K gearing 
With the intermediate mitre pinion E. The pulley J and the pinion 

Tun loosely upon the horizontal shaft B. Thus upon a difference 
arising between the speed of rotation of the independent engine and 
the main engine, the intermediate mitre pinion is made to move 
around the shaft, and thus act upon the throttle valve. 

Fig. 2 exhibits a modification of Fig. 1, by the substitution of 
spur wheels and pinions instead of mitre or bevel wheels, employed 
for the purpose d tiles advantage of the difference of speed be- 
tween the independent engine and the main engine. The vibrating 
arm F has two eyes or bosses, one in the centre and the other at one 
end therecf ; the eye at the outer end of the vibrating lever carries 
a short shaft, toone endof whichiskeyeda spur wheel, and the other 
4 spur pinion. The pulley has a spur pinion upon one face, and 
they are free to revolve together upon the main shaft or axis. 

Fig.3 exhibits another modification, in which the position of the 
Spur gearing upon the main shaft or spindle is changed, and the 

'Y wheel, which is shown as being fitted with vanes, is not 
keyed fast upon the shaft, but is free to turn thereon, to a limited ex- 
tent, motion being communicated to the apparatus from the main 
engine by means of a pulley, wheel, or other gearing ; the pinion re- 
celving the motion is keyed upon the main shaft, the retardation 
offered to the rotation of the fly wheel beyond the velocity to 
which it is regulated creates a difference between the revolutions of 
the two parts of the apparatus. Upon such difference arising the 
two spur pinions which are mounted upon a stud projecting from 
the face of a disc (which is here substituted for the vibrating arm 
shown in the previous illustrations) is made to travel partially 
around the spur pinion keyed fast to the main shaft close to the 
boss of the fly wheel. 

a Instead of the vibrating arm employed in the previous arrange- 
> say two circular discs are substituted upon a tube or hollow shaft, 
a one disc carrying a stud with the spur pinion, and the other 

Ving upon the one side a connection with the throttle valve lever, 


and on the opposite side a spiral or other spring capable of adjust- 
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ment. The spring may be attached at any other convenient point, 
say, the throttle valve lever, if desired. 

Instead of employing spiral springs in the ordinary way, Mr. 
Silver employs, when desirable, the re-active force of a metal spring 
coiled upon the main or rotating shaft or spindle of the apparatus, 
one end of such coiled spring being attached to the fly wheel, and 
the other to the spindle, so that upon any change of motion between 
the two the spring is caused to coil or uncoil, instead of its expand- 
ing or being elongated under strain, and shortening or returning 
when relieved. When the independent engine described is empioyed 
to rotate one part of the apparatus, it should be caused to rotate at a 
higher speed than that of the pulley which receives motion from the 
main engine. [We are unable to see the difference between Mr. 
Silver's last patent and that granted some time ago to Mr. Sargeant, 
through Mr. Newton. | 








Dovste Ruppers ror War Vessets. — The Sharpshooter, iron 
screw corvette, isto have a rudder fitted in her bow. The plan, 
we believe, is an old one, but it is now claimed for Commander 
Warren, R.N. Mr. Lumley’s jointed rudder is also to be fitted to 
the Flying Fish, screw gun vessel. 

Faut or tae Hamwersmira anp City Ramway Viapvuct.—At 
the inquiry which took place to ascertain the canse of this disaster, 
reported in our last number, Mr. J. Fowler, C.E., said he was engi- 
neer of the Hammersmith and City Railway. He had examined 
the pier, the settling of which had caused the falling of the arches. 
It had settled 10}in., and moved forward in a westerly direction 
towards Hammersmith 5}in. That was the real cause of the 
accident. The ground on which the arches were erected consisted 
of strong London clay, the upper surface not being so s.rong as the 
lower, but the latter being of the same character as that on which 
many ofthe metropolitan structures, including the Victoria Bridge, 
were erected. He had found, on arecent examination of the ground, 
that at a particular place the surface was different from what it was 
at the other parts of the site of the line. At the place to which he 
referred there was an old ditch, which in summer—and these arches 
were commenced in August—presented no peculiar appearance except 
a slight discolouration of the ground, but in winter it was fuil of 
water. He had caused it to be cut, and a mixed condition of the 
ground was exhibited. It was more or less mixed with a softer and 
comparatively yielding matter, which had found admission through 
fissures made by the cracking of the clay in summer. This altered 
and unexpected condition of the ground on the west of the ditch had 
caused the clay on which the foundation was laid to move, and the 
sinking and sliding of the pier followed, though the pier itself was 
8ft. from the ditch. The materials used in the piers and arches was 
good, and the work was well executed. In building the viaduct no 
arbitrary rule was laid down as to the depth of the foundation. This 
was determined by the quality of the ground. Mr. W. Wilson, 
resident engineer of the company, was then examined. He con- 
curred with Mr. Fowler as to the cause of the accident. When the 
line was being marked out for the arches he examined the founda- 
tion of the first six piers, and gave a general direction that if the 
quality of the soil was the same all through the same depth as he 
had fixed on for the foundation of these six was to be adopted. The 
materials used and the work itself were excellent. Mr. Joseph 
Cubitt, C.E., and Mr. Robert Kerr, architect and district surveyor of 
St. James’s, expressed their concurrence with the evidence given by 
the other professional gentlemen. Mr. Kerr, who is Professor of 
Construction at King’s College, had been appointed by the coroner 
to view the spot and make an examination of the soil. He gave it 
as his opinion that neither the engineer nor the inspector appointed 
by the contractor could be held responsible for not observing the 
presence of the old ditch at the time they were sinking the founda- 
tions, as it was at a sufficient distance from either of the piers of 
the arch it passed under to prevent any appearance different from 
that of the soil all about being communicated to the clay on which 
these piers were to stand. Mr. Oldham, inspector over the works, 
gave evidence to the effect that at the time the arches were com- 
menced the clay at the place where the pier that subsequently settled 
was placed presented no different appearance from the rest of the 
soil. It was with the recent rains the water came in the ditch, and 
it became necessary to drain it. Several of the jury found fault with 
the quality of the concrete used in setting the pier, a specimen of 
which had been brought from the spot by one of them ; but Mr. 
Fowler and Mr. Wilson said it had been disintegrated by the lateral 
movement of the pier, and all the professional witnesses concurred 
in stating that the concrete had nothing to do with the accident. At 
the desire of the jury the inquiry was adjourned, in order to give 
them an opportunity of seeing the foundation of the particular pier 
after all the brickwork shall have been removed. 





PLATT AND ROSECRANS’ LAMPS. 
Tuesr improvements, by Anson Platt and William Rosecrans (the 


latter a general in the Federal Army), both of Cincinnati, U.S., are 
pg ayy to lamps for burning the ordinary animal and vegetable 
o'ls; but they are particularly designed for burning those oils 
which require a large supply of oxygen to produce complete combus- 
tion, such as the coal oils. 

The first part of the invention consists in an improvement on the 
“ Argand burner,” by which complete combustion is effected without 
a “ button,” and with a short chimney not exceeding 3in. in length. 
Instead of the cylindrical wick tube of the “ Argand burner” 
several tubes are employed, being arranged concentrically in the 
form of a truncated cone, the upper ends nearly touching one 
another, and the lower ends being considerably separated, so as to 
admit a free access of air inside. And instead of the common 
“ button” an inverted conical deflector is employed, placed centrally 
within the space formed by the wick tubes. This arrangement makes 
a practicable portable coal-oil lamp. 


AG 





The second part of the invention consists in the use of separate 
serrated wheels for raising and adjusting the wicks independently of 
each other. 

Fig. 1 is a side view of the lamp; Fig. 2 is a vertical section of 
the same; Fig. 3 is a plan view of the top of the burner; Fig. 4 is 
a horizontal section through the wick tubes and serrated wheels, 

C, Fig. 1, is the lamp, pedestal, and stand; B, Figs. 1 and 2, is the 
reservoir for holding the oil; D, Fig. 1, is a metal ring or band 
cemented to the reservoir or body of the lamp; A, Figs. 1 and 2, is 
the casing or exterior of the burner; E is a short chimney about 
2}in. in height, more or less; ¢, ¢, c, c, are the wick tubes, shown 
in Figs. 1, 2, and 3; d, Fig. 2, is an inverted truncated metal cone 
or deflector; 6, b, Figs. 1, 2, and 4, are serrated wheels for adjusting 
the wicks ; F, Fig. 1, the yielding band for securing the chimney in 
its place; e, e, Fig. 2, is the connection between the body of the 
lamp and the burner casing; f, Fig. 4, is the space between the 
wick tubes at their lower ends; 2, Fig. 3, is the space between these 
tubes at their upper ends; g, Fig. 2, is the space between the wick 
tubes and the deflector d. 

The pedestal and stand C are constructed of any suitable material 
and shape to support the lamp. The reservoir B is secured to the 
pedestal C in any convenient manner. The ring or band D is cemented 
to the reservoir or body of the lamp. The burner casing is se- 
cured to this band by means of a screw cut upon the lower 
part of this casing, fitting into a female screw cut on the said band. 
The oil is supplied to the reservoir through the aperture 
in the band D. ‘The wick tubes ¢, c, ¢, c, are arranged concentri- 
cally, as shown in Figs. 3 and 4. These tubes converge towards their 
upper ends, as shown in Fig. 2. In the centre of the burner casing 
is fixed an inverted truncated metal cone d, Fig. q 
Figs. 1 and 2, and 4, are serrated wheels, by means of which the 
wicks are separately adjusted to the required height. These wheels 
extend through the burner casing A, so that the teeth on the inside 
take hold of the wicks, while the outside project sufficiently 
beyond the casing to enable the wheel to be turned by the 
fingers. The short chimney E is fastened to the casing of 
the burner by means of the band F, or by means of any other 
suitable and convenient device. By this construction and 
arrangement of the wick tube, several wicks being used in- 
stead of one, as in ordinary lamps of this description, com- 
plete combustion is obtained with a chimney about 2hin, in 
length, more or less, thereby rendering the lamps more con- 
venient and portable than those heretofore invented for burning coal 
oil and other similar materials. This perfect combustion is secured 
by bringing a large amount of oxygen to the flame through openings 
a, a, Fig. 2, in the direction of the arrows shown on the sam 
figure, between the wick tubes c¢, c, at f, f, Fig. 4, and thence w 
through the space g, Fig. 2, coming in contact with the flame : 
the top. 





Fast Steaminc.—With regard to the quickest trips, rid the C’ 
to India, a correspondent of one of the morning papers states that ’ 
of the Peninsular and Oriental Company's steamer, the China, r® 
the run, in 1860, in 56}days. The Jeddo, belonging to the 2° 
Company, made the run, in 1859, in 57 days, and another cl@ 
Company’s steamers, the Behar, occupied but 57} days on theme 
run, in 1860. 

A Coatrir on Fire.—On Tuesday morning last an extsive 
coalpit belonging to Messrs. Stirrup and Pye, of Longton, Stord- 
shire, was set on fire by the discharge of a quantity of blasting 4u~ 
powder. For several hours ineffectual attempts were mie to 
extinguish the fire, and at last the horses and men were drat out, 
and the mouth of the pit was covered over with planks ai earth 
with the view of smothering the flames, In a short time, hwever, 
an explosion took place, which blew away the covering, It was 
then replaced, but on Thursday a second and terrific explopn blew 
open the mine again and shattered to fragments the head gering- 
stream of water was thereupon turned into the mine, but, athe place 
where the fire originated is 80 yards from the bottom of-he shaft, 
it is uncertain when the water will reach it. In the mantime 4 
large number of people will have been thrown out of erployment, 
and a great quantity of valuable property destroyed. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of owr 
Currespondents.) 


INVALID PATENTS.—WHITWORTH’S PUNCH-HEADED 
STEEL SHELLS, 


Sin,—Your courageous exposure of the invalidity of certain 
patents, if persistently continued, will, in my humble opinion, go 
far towards curing one of the great evils of the present patent system, 
namely, the facility with which a rich and unscrupulous man can 
obtain a patent for the manufacture of an article made, perhaps, for 
years by a poorer neighbour, thus obliging the original maker to pay 
him a royalty, or go to the expense of a lawsuit. : 

One rich manufacturer I know of went so far as to take into 
partnership a barrister who devoted himself especially to patent 
business. This barrister's other clients, knowing nothing of this, 
treated him with the frankness only, it is said, accorded to lawyers 
and physicians. After some time they remarked that one individual 

the barrister’s unackuowledged partner) took out patents, not only 
me the same invention as themselves, but also for details of manu- 
facture which they had not patented, believing them to be well 
known, but which they had communicated to the barrister aforesaid 
in necessary explanation of the plans on whieh his professional 
advice was sought. One of the victims of these coincidences at 
length consulted this same barrister about legal proceedings to stop 
the nuisauce. His advice was to the following effect:—“ I strongly 
advise you not to go to law with Mr. U U. I grant that, in the lower 
courts, you would probably obtain a verdict; but Mr. U U. is very 
rich, and would, I am perfectly certain, appeal to the higher courts, 
and continue to do so until the House of Lords finally decided. You 
have no chance of redress, therefore, for several years, aud not then, 
unless you speud several thousand pounds.” Now, Mr. Editor, I 
believe that free and public discussion of a case of that kind would 
do more to prevent injustice than any court of law. If the pirate is 
dishonest he will dread exposure; if he is only mistaken, and 
believes himself really to have invented that which was used before, 
publicity will bring him conclusive evidence of his mistake. 

In any case publicity can do no harm ; and if the recent patentee 
really has invented anything new, it will, on the contrary, benefit 
him. I therefore have no scruple in asking for space in your paper 
to question the right of Mr. Whitworth to force all cannon merchants 
in this country to choose between three alternatives—ceasing their 
trade, paying him a royalty on articles in constant use for years, or 
going to the expense and annoyance of a lawsuit. Yet this is the 
natural result of his notice to Sir W. Armstrong that he has a patent 
for steel punch-headed shot for penetrating ship's armour, 
his thus preventing Sir William from using them, though himself 
using a gun actually built by Sir William, not having in seven years 
been able to make one large one himself which could stand. 

On Sir William Armstrong this is not very bard. He does not 
appear to have known the advantages of flat-headed steel shot till 
Mr. Whitworth showed them. With me and others, however, it is 
otherwise. L have used them for years, and the Blakely Cannon 
Co. has large contracts open for the supply of them to be used with 
their caunon—contracts made before Mr. Whitworth’s experiments. 
The guns they make to fire steel shells are 900-pounders, 6((- 
pounders, and 800-pounders— guns far too costly to put on one side 
to await the issue of a lawsuit, so that the mere threat of one has 
already obliged them to transfer their contract for shells toa foreigner 
ata great sacrifice. 

As these shells were originally made by this firm at my suggestion, 
I will relate how I came to know their value, and I fancy the recital 
will convince all your readers of the injustice of Mr. Whitworth’s 
claim, and render them desirous that the true inventor should be 
rewarded, or, at all events, thanked. This inventor is the cele- 
brated Captain Norton, as the following extract from a letter pub- 
lished in 1852, will clearly show. It was addressed, by Colonel 
Beamish, to the editor of the United Service Magazine. Ue 
writes :— 

“ Tn the year 1832, having been presented by Captain Norton with 
one of his shells, and become acquainted with many of the foregoing 
facts, | felt that it was due to the service, as well as to the merits of 
a deserving and ill-treated officer, to submit the discovery to the then 
editor of the United Service Magazine, the late lamented Major 
Shadwell Clerke, who ably secouded my humble efforts to place 
Captain Norton’s claims betore the military public. The subject was 
also taken up with great zeal by a talented nobleman, who had 
directed much attention to engines of war, and carried on many 
experiments connected with projectiles—the Earl of Orkney—atwhose 
residence, ‘l'aplow, the following remarkable results were obtained :— 

“A box was prepared, made of two elm planks, each I}in. thick, and 
4in. apart; the space between was filled with water, and lin. behind 
the vecond plank was a board, the interval being filled with gun- 
powder. Captain Norton fired his shell at this combination of 
bursting elements at the distance of sixty yards, when the shell pene- 
trated the whole, passing through the water, exploded the powder, 
and perforating the deal plank. It remained to be seen whether 
iron was proof against such projectiles, and Captain Norton, having 
been presented with the punch-formed steel head of an old English 
war arrow, such as were used in the days of chivalry for piercing 
armour, adopted its form to a steel front fitted to his rifle shot, the 
remarkable efficiency of which forms the coucluding evidence of 
this notice. Lord Orkney was afterwards kind enough to turn, in 
his lathe at Taplow, @ steel punch-formed front for the rifle shell, 
which was fired from the rifle barrel of Staudenmeyer’s air-gun, at 
a Life Guard's cuirass, having the lining behind filled with sawdust 
and srunpowder ; the distance wasthirty yards, and the shell perforated 
the cuirass and blew up the gunpowder. This experiment was made 
in the yard of the Life Guards’ Barracks, Windsor, in the presence 
of Lord Orkney, Colonel Hall, and many of the officers, non-com- 
mis» oned officers, and men of the Ist Life Guards.” * * * * 

You will observe, sir, that Captain Norton even in 18°2 did not 
claim the invention of steel panch-headed projectiles. He candidly 
acknowledzes that he took the idea from an old arrow used to per- 
forate armour. What claim can Mr. Whitworth then make to the 
discovery of this in 1802? Flat-headed projectiles have another 
advantage: they do not rise on striking water at a low angle, as 
others do, but go almost straight on. This was discovered in 1854 
by Mr. Thomas, of the eminent firm of Liverpocl engineers, 
Messrs. Fawcett, Preston, and Co., who have made so many of my 
‘“annon, and who communicated to me this quality of flat-headed 

hell. | He made these shells for shooting whales. ~ It remained for 
ie to learn the temper of steel best'adapted to pierce armour, and 
had the good fortune, just as I was about to commence a series of 

periments, to mention the subject to the late Colonel Baddeley, of 

’ Royal Artillery. He had just completed a set of experiments 

h the same object, and kindly told me the result, and saved me 

Ttronble of going over the same ground. 

1 France not even steel, but only case-hardeved iron shells of 

’s diameter, were last year driven through 4}in. plates, and at 

&'er distances than Mr. Whitworth has yet accomplished. I am 

NOrvself aware what has been done in Russia, but Capt. Scott, R.N., 

eXlited publicly at the Royal United Service Institution many 

MOLs ago a sketch of a shell he understood they used for peuetrat- 

ing ates. I lent Captain Scott a 6-in. gun to try similar flat- 

head: shells, and he had some made for it six months ago. That I 

have jt myself perforated the Government target may be accounted 

for “hout seeking any other reason than one. The English 

Governent positively refuses to let me try. I have offered to take 

every mense connected with the gun on myself—to make it, convey 

It to Ptsmouth or Shoeburyness, lend it for three mouths, provide 

shot, sh], and powder, and bring the gun away, all at my own ex- 
**. have repeated this offer to the Admiralty, the iron Plate 

ith, ’almerston several times during the last three 
l willing to do it, though I have now nothing to 
the reputation of my large cannon being established 
ir peformance abroad. 


I have ot seught to interfere with Mr. Whitworth’s and the 









Admiralty’s amusements. If they like to give him half a million 
and make him a bishop for punching five or six little holes ina 
stationary target in five or six hours, I shall be delighted. I have 
not thrust myself, or my fancied grievances, before the public. I 
have not published my correspondence with the Admiralty, as I now 
must in self-defence. I did not even complain when refused space 
for any of the guns I proposed to send to the International Exhi- 
bition (to throw 1,000 lb. round shot, or 1} tons elongated), and 
obliged, at the last moment, to get a 200-pounder pop-gun to give 
the Whitworth party a handle to say that his exhibition was the 
finest, asif itcould be otherwise when everything better was excluded. 
If he and Sir William Armstrong will content themselves with 
copying my ae for England I have no wish to interfere with them 
(except that 1 wish they would copy me even closer, aud not blow 
éut any breeches to lessen confidence in my system); but any 
attempt to patent what I have been doing for years I must resist. 
November 17th, 1862. T. A. Buakety. 


P.§.—Although I claim the right for the Blakely Cannon Com- 
any and “oat to make Norton's punch-headed steel shells, as used 
1832, 1 beg to say that we only do make them to oblige pur- 
chasers of our cannon, our own opinion being that the way to stop 
a ship is not by punching little holes in her, but either by crushing in 
her side, or by firing into her one shell so large that, when burst 
between decks, the gas of the gunpowder shall force all survivors to 
rush on deck, A 15-ton cannon can do either with ease. 





DOUBLE SCREWED STEAMERS AND UNSINKABLE SHIPS. 

Siz,—Seeing in your impression of — last, aud in the 
Times of previous Saturday, a notice of the trial trip of the Flora, 
double screw steam ship, built by Messrs. Dudgeon, of Millwall, 
from a design (according to the Times) acknowledged to have been 
contributed to the Exhibition of 1851 by Mr. A. Sturdee, Master 
Shipwrights’ Assistant at Portsmouth Dockyard, 1 beg to say that I 
patented this identical principle in 1849 (No. 12,708, dated July 18th).* 
Believing this idea of manceuvring ships to be simply one of common 
sense, that would commend itself at a glance as particularly adapted 
to prevent collisions at sea, as well as for warlike purposes, I flat- 
tered myself I should have no difficulty whatever in getting it intro- 
duced, so [ lost no time in communicating it, not only to some of 
the principal shipbuilders on the Mersey and the Clyde, but to the 
Admiralty also. All sorts of objections were urged against it by 
the shipbuilders, and the only notice the Admiralty took of it was 
to thank me for the communication. 

Thirteen years have elapsed; the old school of shipbuilding has 
gone on, collisions innumerable have taken place, attended with im- 
mense |oss of life and property, and at length the priuciple that was 
so obvious from the first has been tried and found to answer admi- 
rably. 

As this has taken su long a time to commend itself to notice I 
wonder how long a period must elapse before a still more important 
proposition in shipbuilding I have lately submitted to the Admi- 
ralty, and exhibited in the International Exhibition (No 1646, Class 
7 B., western annexe), will be acknowledged. 

he first was a mechanical truth, the second is equally so, but one 
of more extensive bearing. We are spending, or rather wasting, 
millions a year on our navy,a great portion of which might be 
saved by taking thought. Our commercial navy is a disgrace to 
science. ‘The frightful amount of shipwrecks and loss of life 
annually is appalling, but no heed is taken ; human life might be of 
po value, property of no consequence. No inguiry appears to be 
made as to whether it is possible to build unsinkable ships or not in 
a simple and inexpensive manuer. It seems to me that the advent 
of iron in shipbuilding has not been taken advantage of as it might 
be. The old tub-like form, with ridiculous sails and complicated 
rigging, is still persisted in, when it is as plain as the working of 
two screws instead of one that three-fourths of our seamen might be 
spared for other useful and less dangerous employment, the country 
greatly relieved of taxation, our maritime commerce doubled or 
quadrupled—at least as far as passenger traffic goes—by reason of 
perfect safety. 

I can understand vested interests and the consequent prejudice 
against innovation, but a mechanical truth—like a law of nature— 
prevails ultimately. Such a truth is the hexagonal bore of Whit- 
worth’s gun, now meeting with tardy acknowledgment. Such a 
truth is Nasmyth’s proposition of a steam ram, not yet acknow- 
ledged, which, if carried out fairly, would annihilate our beautiful 
and expensive navy. It is a truth, also, that engines can be con- 
structed that will not consume more than half the fuel of some of 
the large and expensive engines now being put into our war ships— 
a thing obviously of far greater importance than the mere saving of 
fuel. Surely “there is something rotten in the state of Denmark” 
when principles so plain must (¢ allowed to slumber for many years 
before they are countenanced at all, and vast suis of money be 
expended in the meantime upon things already obsolete. Our 
country has its “poet Laureate”—why not have its “ mechanic 
Laureate,” viz., the living author of the noblest mechanical works, 
whose keen vision can penetrate further into “ Nature’s millstone” 
than that of gentlemen who have never been educated in the prac- 
tical school of mechanics. Such aman would be of great use to 
Government, in calmly selecting truth from fallacy in the plans 
submitted for great public works. Such an appointment, while 
conferring honour vn, would be a stimulus to, science, and tend 
greatly to the public service. Evan Laicu. 

Miles Platting, Mauchester, Nov. 19, 1862. 





HALL’S SURFACE CONDENSER. 


Sin,—We have a 12-horse power engine in this neighbourhood to 
which, aboutthirty years ago, Mr. Samuel Hall applied his first surface 
condenser, the latter of which is now being renewed. Knowing 
the interest you take in all matters relating to surface condensation, 
I have forwarded you per raila specimen of the tubes, tape washers, 
and brass caps, taken out after nearly thirty years’ constant work. 
The tube plates were retained, being as good as the first day they 
were putin. The condenser is of vertical construction, containing 
540 copper tubes 3ft. long, 9-16th external diameter. The air-pump 
is double-acting, taking the water from the condenser, and also 
forcing it into che boiler or elsewhere. Had the entire condenser 
been taken out, it was my intention to have purchased it, and, if pos- 
sible, procured for it a place inthe Kensington Museum, or some other 
similar institution. 1 shall, however, have much pleasure in for- 
warding you any further particulars respecting it, also drawing of 
engine and condenser combined. The diagrams | have taken from 
this and other engines working here having Mr. Hall’s condensers 
will, I can conscientiously say, bear comparison with many of those 
from more modern and costly engines in the district. Mr. Hall, the 
world’s benefactor, obtained, as many of your readers are aware, 
that reward (?) which genius too often receives from a discrimi- 
nating public. Surrace ConpENsER. 

Basford, November 19th, 1862. 


[The tube sent us is incrusted with what appears to be sulphate 
of time on the outside, where the circulating cold water flowed 
around it, to the thickness of more than yyin. Near the stuffing 
boxes the tube is clean and bright, showing the play due to expan- 
sion and contraction. ‘The packing is identical with that now used 
by Messrs. Humphrys and Tennant for surface condensers. In a 
paper on Surface Condensers, lately read by Mr. Humphrys before 
the Institution of Mechanical Engineers, he bore witness to the 
efficiency of Hall’s mode of packing, and that he (Mr. Humphrys) 
now used it in its original form.—Ep. E.] 





BOILER EXPLOSIONS, 


Si,—I have noticed the remarks of Messrs. D. Gooch, Kirtley, 
Sturrock, and others, both at the late celebrated explosion trials, 





* According to our reading of Mr. Leigh’s specification it hardly covers 
the arrangement alopted on board the Fiora.—Ep. E. 





and also at the inquest on the Paddington explosion, as to the utility 
or otherwise of periodically testing locomotive boilers by hydraulic 
pressure. These gentlemen, it seems, consider the plan ve’ 
objectionable, because it may injure the boiler. No doubt either too 
great steam pressure or too great water pressure will injure a boiler, 
bat it is not yet satisfactorily shown thata testing pressure sufficient 
to detect a weak place is objectionable. I would ask these gentlemen 
if it has never occurred to them that finding out the weak place in a 
boiler by the use of hydraulic pressure is a more economical method 
than finding it out by its showing itself under steam pressure ? 

Let us suppose, for instance, the “ Perseus,” or the otber engine 
which blew up on the London and North-Western some time since 
in the shed, with some vague idea prevailing that it would be a 
desirable thing to see if the boiler were in a proper working con- 
dition. Now, the hydraulic test is applied to such an extent as to 
find out the weak plate, the corroded stay, or the leaky joint causing 
a corrosion of the parts in its neighbourhood, and these, or any of 
them, are thus easily remedied, and the hidden danger removed, the 
whole —_— being thus preserved uninjured, and able, on the 
repairs being completed, again to take its place on the road 

We will now take the opposite course, and suppuse that our loco- 
motive boilers maintain their nominal strength, or nearly so, for 
ten, twelve, or fourteen years, and that, during this period, it is not 
necessary to apply the hydraulic test, because it might find out the 
weak place andinjure the boiler; the boiler gets new tubed, possibly is 
thoroughly overhauled inside, possibly only partially tubed; that is 
to say, that all the tubes are not removed at once, in which case a 
light at the end of a “long pole” is put inside, and, if any visible 
defect is seen, possibly it may be rectified. Our engine, under this 
system, again comes on the road, and, at some fatal moment, without 
a second’s warning, explodes, hurling death and destruction around, 
and instantaneously converting itself into a miniature scrap heap, 
thus incontestibly proving the superior economy of the “ non- 
testing ” plan, by the total destruction of the locomotive, the injury 
to the property, carriages, and permanent way, and last, but uot 
least, the loss of life which usually accompanies these disastrous—shall 
I say—accidents ? 

I am well aware that much is to be said on both sides, but I am 
satisfied that the “ hydraulic test,” properly applied, is by far the most 
economical system to follow. oj %. F. F. 

London, November 18th, 1862. 





MR. BERTRAM’S PLATE-WELDING PROCESS. 


Siz,—In the leader of Taz Engineer, No. 358, Nov. 7th, yousum 
up the novelties displayed in the Exhibition of 1862, as compared 
with 1851, and among them you mention the “ Butterly Rolled 
Beams.” I also find on referring to your number for May 2nd, 
when describing those beams, you state that the upper and lower 
halves are rolled separately and afterwards welded by W. Bertram’s 
process. I therefore think that the novelty is not in the rolling, as 
T iron and plates were rolled previous to 1851, but it is in the pro- 
cess of welding these pieces together, or, as described in his patent, 
“the welding those structures that were previously riveted.” Under 
these circumstances I consider the merit as due to Mr. Bertram, as 
without his process this could not have been done. 

I am induced to trespass thus far on your space in the hope that the 
public may see the utility of an invention that has hitherto been 
almost secluded from them. Had this invention met with the suc- 
cess that its importance would entitle it to, you would have added 
to your list of novelties since 1851 the means whereby a ship may 
be welded in one piece, with its armour plates included, by which 
means the plates would have added to the strength of the ship. 
Their thickness would only require a more powerful flame at that 
part, and the ship could thus be turned out in one entire struc- 
ture. Boilers would also have been exhibited welded up whole, so 
that the weakening by rivet holes could be avoided altogether. 
These extraordinary results I consider practically attainable by this 
simple and important invention. R. ‘I’. Davigs. 

1, Florence-street, Deptford, November 19th, 1862. 





ELECTRO MOTIVE POWER. 


Sm,—Will you kindly allow me to inform your correspondent, 
“ F, M, E.,” that the three questions proposed by him in your impres- 
sion of the 7th inst. are, in their present state, unanswerable. ‘Taking 
the first and second, which are dependent upon each other, any 
length of wire, froma single coil to thousands, will be sufficient 
to saturate a given mass of iron, the number depending upon the 
battery power used and its arrangenent, whether for “ quantity” or 
“tension,” the gauge of wire used varying in like manner. 

But supposing “ F. M. E.” had defined these data, there is yet to be 
ascertained the “ kind of battery” used as a source of electrical de- 
velopment, the amouut of conductivity due to the fluids in which the 
plates are immersed, and the degree of contiguity of the positive and 
negative elements, a variability in any or all of which conditions 
would very materially affect any empirical law founded upon general 
experimeuts, aud “ pure theory” is as yet silent upon the subject. 

The same deficiency of data exists in “ F. M. E.'s” third query, 
since, before anything like a definite answer could be given, it would 
be necessary for him to state “what his idea of a Groves’ or 
Daniell’s battery is.” What amount of surface does he propose to 
expose in each cell? and, in either combination, what proportion of 
sulphuric acid to water does he intend using for the zinc element ? 
—very grave difference of opinions existing among high authorities 
as to the quantities that should be used for a maximum result at @ 
minimum cost. 

If, however, your correspondent has the time and means at his 
disposal he can readily construct a single cell of “Groves’” and 
“ Daniell’s,” such as he would wish to use for the “ production of a 
horse power,” and note by accurate experiment the weight of zine 
these cells respectively convert into “sulphate” per minute ; then, by 
referring to the “ Discussion on Mr. R. Huut’s paper on ‘ Electro- 
Magnetism as a Motive Power,’” an excerpt of which was given In 
your number for May 8tb, 1857, he will find it stated upon the 
highest authority that the theoretical duty due to one grain of zinc 
expended is equal to 145 foot pounds. Hence, if N equal the number 
of cells required, and g equal the grains of zinc consumed per minute 
by the “ model cell,” then, 

wn = 33,000 x 60 
hig 


Finally, if, as the tenor of his queries leads me to suppose, 
“P, M. E.” is following the ignis fatwus of supplanting steam by the 
application of electro-motive forces, the most lucid solution to all 
his inquiries could not possibly be of so much service to him as & 
simple recommendation of a thoughtful perusal of the “ Discussion 
above referred to, coupled with the warning given by Mr. Smee 1n 
his ineffable compilation of praises of I, mine, and me, known 4s 
the “ Monogenesis of physical forces,” viz., that the relative values 
of coal and zinc as “ power-producing agencies ” are as 1 to 960. 
London, Nov. 15, 1862. K. R. U. 


’ 





SHIPS’ PORTABLE FIRE ENGINES. 


Siz,—In the account of the trials of the portable ships’ pumps, 
page 299, of your last week’s number (copied, I presume, from the 

tmes), there are a few slight inaccuracies which I shall be much 
obliged if you will allow me to rectify. 

The report says, “ Mr. Stone’s pump was of similar dimensions (to 
mine), but pronounced superior in power and capacity in each 0 
the tests as to distance, heigbt, &c. By referring to the weights and 
capacities, given in that statement, it will be found that my pump and 
Gossage’s are of similar dimensions, and Stone’s about 24 per cent. 
larger; and, in respect to weight, my pump is very much lighter 
than either. - . 

I beg to observe that my pump was made in October, 1860, ex- 
pressly to compete with the pump known as Gossage’s. For this 
purpose I made it as near the same capacity as possible, mine being 
826in. and Gossage’s 332in.; but, for some reasons, these trials have 





Nov. 21, 1862. 
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been postponed from 1860 until 1862, my pump being ready all the 
time. 

On the 30th of September I received notice that the trials were to 
take place on the 4th of October, and on the 3rd, a note to say that 
they were again put off—as I afterwards learnt—to enable Messrs. 
Stone (who are the manufacturers of Gossage’s pump) to send one 
in to compete. 

On the 6th instant my pump was first tried, and delivered 108 
gallons with 89} strokes, being 3} gallons more than due to its 
capacity. Gossage’s, with the same number of men, delivered 107 
gallons with 102 strokes, or 14} gallons less than its due. In 
the next trial with eight men my pump delivered 108 gallons with 
87} strokes, being 53 gallons more than due to it; and Gossage’s, 
with 123 strokes, delivered 110 gallons, or 364 less than due to it. 
In the next trial, with a jin. nose-piece, my pump delivered 112 
gallons with 100 strokes, being 5 gallons less than due to it; and 
Gossage’s pump, with 158 strokes, delivered 104 gallons only, being 84 
gallons less than due to its capacity, and three less than it delivered 
with 102 strokes and open delivery. 

In distance we both threw 67ft. with a gin. nose-pipe; with a 
in. pipe Gossage’s did not get any further, but mine threw 75}i{t. 
In height there was a still greater difference, my pump throwing the 
water from 15ft. to 2Uft. higher in both cases. I think, Sir, taking the 
weight into consideration, the slight advantage was on my side. 

Mr. Stone’s pump, in the first trial, delivered 110 gallons with 78 
strokes, being 3# less than due to its capacity; in the second trial 
109 gallons with 81 strokes, being 9} less ; and, with the gin. nose- 
pipe, it delivered 114 gallons with 85 strokes, or 10 less than due to 
its capacity ; in distance it threw rather further than mine, but could 
not reach my height. 

I venture to think, sir, in this case, also, the slight advantage is 
on my side. Wm. Roperts. 

Millwall, Poplar, E., Nov. 18th, 1862. 





GOVERNORS. 


Siz,—In your publication of the 7th inst. I noticed an answer toa 
correspondent, “ ‘I’. A. M.,” concerning where the point of suspension 
should be taken for the sake of calculating the proper proportions of 
a common two-ball governor. As I, however, hold a different 
opinion to the one expressed by you, I ‘will consider it a favour if 
you will kindly allow me a small space to explain my views. 

In the first instauce I think that the very name of “ point of sus- 
pension ” seems to indicate that we cannot use any other point than 
that from which the arms are really suspended, whether that happens 
to be in the centre of the spiudle of the governor, as sometimes made, 
or at a distance of several inches, as we generally find it, when a 
crosshcad is applied to fix the arms to. 

Now, Sir, as the rule—for findiug the vertical height between the 

oint of suspension and the plane of revolution of the centre of the 
seid the same for all cases, wherever we fix the arms, and the 
length of the arms is again found from this vert cal height and the 
horizontal distance between the centre of the spindle and the centre 
of the ball, yon will perceive that we would get the arms too long 
if we extended them beyond the actual point of suspension, until 
they met or intersected. 

When we wish to design a two-ball governor, the arms ought to 
hang at an angle of 50 deg. from the vertical centre line of the 
spindle ; and thus we will find that the arms would be exactly as 
much too long as the distance between the two points of suspension, 
if we extended them beyond those points. For instance, if the 
distance between those two points were 4din., we would get our 
arms 4in. longer for a governor with a crosshead than for another 
(everything else alike) where the arms were suspended from a point 
in the centre of the spindle. 

For any further explanation of this subject I beg to refer your 
readers to the first part of my paper upon “ Marine Governors,” 
which was published in THe ENernzer of June 13th, this year. 

27, Leadenhall-street, November 19th, 1862. Lewis OLRIcr. 





REPORT OF THE COMMISSIONERS OF PATENTS ON THE 
SUBJECT OF BUILDING A PATENT OFFICE, LIBRARY, AND 
MUSEUM, 

Sir, —As I observed in yesterday’s Times that Lord Stanley, at a 
meeting of the Law Amendment Society, mentioned the probability 
of the Patent Commission opening its sittings in the course of a few 
days, I am induced to call your attention, aud that of others who 
may be considering the subject, to what I venture to call a fallacy 
in the above report. I allude to the alleged necessity for combining 
a museum with the Patent Office and library. 

‘The following is the paragraph in the report to which I refer :— 
“Tn connection with the erection of the necessary buildings for the 
objects above specified, a most important consideration is the spot to 
be selected for that purpose. The readers in the library being of the 
class of scientific persons, barristers, mechanical engineers, chemists, 
inventors, skilled workmen in the various factories, solicitors, and 
pateut agents, it is obvious that the readers should be enabled to read 
the books and examine the machines and models at the same time 
and in the same place, and, consequently, that the Patent Office, 
Public Library, and Museum should be either under the same roof, 
or in very close proximity: and also that the spot to be selected 
should be of easy access to the class of persons above referred to.” 

The reasoning in this paragraph seems to be—“ Because the readers 
in the library are of the class of scientific persons, therefore they 
require models or machines, in addition to books and drawings, to 
enable them to understand patented inventions.” 

Now, will any competent patent agent admit this to be true rea- 
soning? Will he not rather say—* Because I have been educated 
as a mechanical draughtsman, and in the study of specifications, 
therefore I can understand a patented invention, accurately repre- 
sented in geometrical drawings and properly described, without 
examining a machine or model ?” 

It appears to me that the particular knowledge possessed by a 
“scientific person” acquainted with specifications is just that which 
renders him more independent of models and machines to explain 
inventions than persons without such knowledge. Under these cir- 
cumstances [ think it most important to protest against the notion of 
encumbering the scheme for providing a suitable Patent Office and 
Public Library with a Museum. The two former are necessarily 
connected in the proper administration of patents, but the latter is a 
bulky and expensive luxury. 

I quite agree, too,with the remarks of Mr. Newton, in the October 
number of his journal, on the proposed museum as a very question- 
able meaus of educating the mechanic; and aiso that an expanding 
museum of the kind indicated is quite equal to the task of swallow- 
lng up more funés than would be required for greatly increasing the 
efficiency of patent administration. 

Wiu1ax Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 19th November, 1862. 





Puptic Works ON THE Eastern Coast.—It is proposed to appiy 
to Parliament next session for powers to introduce a bill for the 
maintenance and improvement of the harbour of Harwich, and of the 
rivers Orwell and Stour. ‘The bill, if carried into effect, will 
authorise commissioners to dredge and otherwise clear away any 
obstructions in the harbour, to erect breakwaters, &c. A scheme 
has been brought forward for the reclamation from the sea and for 
the drainage, &., of Horsey Island and the adjacent lands in the 
at of Walton-le-Soken, Kirby-le-Soken, Thorpe-le Soken, and 

aumont-cum-Moze, Essex. It is also proposed to apply for powers 
to incorporate a company toembank and reclaim lands on the eastern 
Coast of Essex, by means of a seawall commencing at Holywell- 
point, north of the mouth of the river Crouch, and terminating ata 
point between St. Peter’s-on-the-Wall and Sale’s Point, at the mouth 
of the Blackwater river. The bank, if carried out, will include the 
ia of aa known as the Dengie-flat, St. Peter’s Sands, and the 

ands. 





LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Westuryster, Nov. 17. 


(Sittings in Banco, Michaelmas Term, before Lord Chief Justice Exe 
and Justices WitttaMs, Byes, and Keatinc.) 
ORMSON v. CLARK. 

In this case Mr. Serjeant Shee and Mr. T. Aston appeared to 
show cause against a rule for a new trial, on the ground that the 
invention was not the subject-matter of a patent, and that ong 
specification did not describe the invention; and Mr. M. Smith, 
Q.C., Mr. Webster, and Mr. Thrupp appeared in support of the | 
rule. 

The action was for infringing a patent for making cast iron | 
tubular boilers in one piece, which used to be made in several pieces, 
which was tried before the Chief Justice, and a verdict found for the 
plaintiff. It was contended that the mere casting of a boiler in one 
piece, which had before been cast in severa! pieces, was not an in- 
vention to be the subject of a patent, and it was also contended tbat 
the boiler itself had before been used by Mr. Weeks, the horticul- 
turist, and was no novelty. 

The arguments of the learned counsel engaged occupied the 


day. 
The Court made the rule absolute. 





MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 
November 4th, 1862. 
J.P. Jovts, LL.D., F.R.S., Vice-President, in the Chair. 

Mr. Dyer, vice-president, exhibited a broken screw bolt, lin. 
square (used to fasten a cart body to the axl-). The fracture, near 
the head end, appeared very much like one of cast iron; imbedded 
in the centre of the bar was a smooth egg-shaped mass about }in 
diameter, crossing the fracture, and leaving a cavity as its mould in 
the metal on one side. He assumed that faults like this were pro- 
bably owing to the rapid processes in use for reducing masses from 
the puddle into bars of wrought iron, while the metal was only par- 
tially converted to the malleable state, as appeared in this sample of 
bad iron. The iron, in a semi-fluid state, is passed from the furnace 
through a succession of rollers, without re-heating or faggoting, as 
were formerly practised, and at once reduced to the sizes required. 
The improved rolling mills could not, it seemed, insure improved 
qualities of wrought iron, while the afforded temptations to make it 
far inferior to any that could have been made fifty years ago. Con- 
sidering the many hazards to which lifeand property are exposed in 
travelling by railway and otherwise, from the iron “shuffled off in 
haste,” cud found in use in engineering constructions, it becomes 
important that previous tests should be employed to ascertain the 
real nature of the iron, so asto leave no question of its being in a 
safe condition for the purpose intended, and not like this specimen, 
and like much now-a-days made by pressing the half converted 
puddle into marketable shapes. 

In connection with the subject of the slow changes which iron 
undergoes, M. Breguet, of Paris, stated that in their furnace for 
preparing soft iron, he had observed a remarkable case of crystallisa- 
tion of wrought iron. One of the furnace bars became brittle, and 
on breaking a portion of it he found it to contain a large cubical 
crystal of iron, each of whose sides measured five millimetres in 
— This singular specimen is now in the possession of M 

alard. 








Breakine oF Rartway Waeet Tyres.—Last Saturday evening 
a mail train running down the Beattock incline of the Caledonian 
Railway, was thrown off the line by the breaking of the tyre of one 
of the leading wheels of the engine. Four carriages and the post- 
office van, which had become disconnected from the foremost part of 
the train, ran to the left side of the line, and went over an embank- 
ment to a depth of between 15ft. and 20ft. Several carriages at the 
end of the train remained upon the line. The carriages which went 
over the embankment fell on their sides, and one of the passengers, 
named Captain James Bridie, who occupied a third-class carriage, 
was killed on the spot, his neck being dislocated. His wife and 
child, the latter aged four and a half years, were in the same com- 
partment, but the mother escaped with no further injury than a cut 
on the forehead and a bruise on the nose, while the child escaped 
scathless, and did not even appear frightened. Others of the 
passengers were much shaken, and the engineman and fireman 
were injured. The engine, it is stated, had only been at work a 
month, after having undergone a thorough overhaul. The tyres of 
the engine were new, and made of the best iron. The rails at the 
spot where the accident occurred were in perfect condition and 
were fish-jointed, and the road was well ballasted and in excellent 
order. On the same evening one of the tyres of a truck, in a goods 
train on the North-Eastern Railway, broke while the train was 
running past Felling station, near Gateshead. The truck was 
broken into pieces, and several of the carrieges of a passenger train, 
standing at the station, on the opposite line of rails, were much 
damaged in consequence, but fortunately none of the passengers 
were seriously injured. 

Foreign anp Cutontat Jotrines.—Accounts from Toulon state 
that the reports current on the subject of a fleet of iron-coated 
frigates being fitted out for sea have completely ceased, and if the 
Government ever intended anything of the sort it has been inde- 
finitely adjourned, for the Gloire is about to be laid up in ordinary 
and the Invincible to be placed on the reserved list. The expedi- 
tion to Mexico having dipped deeply into the budget of the Marine, 
it has been found necessary to postpone various experiments which 
the minister had proposed to make with iron-cased ships of war. 
A Glasgow company, with a capital of £50,00) subscribed, has 
commenced operations for the cultivation of cotton in Jamaica. 
The clearing of the land ona large abandoned sugar estate in the 
parish of Clarendon has already been effected. —A fine new 
American steamer of about 2,000 tons register, and intended for 
river traffic, arrived at the Chinese town, Hangkow, early in Sep- 
tember.—A letter dated ‘New York, Nov. 5,” says:—“ An iron- 
clad vessel like the Monitor, and named the Passaic, made a second 
trial trip yesterday, to testa 15in. gun. 
entertained lest an opening of suflicient size to permit the 
muzzle of this 15-in. gun to protrude from the turret might 
make too good amark. A shell could easily be thrown into such 
au aperture, and to guard against this danger the porthole was 
only made large enough to permit the ball itself to pass. This, of 
course, confined the concussion consequent upon the discharge of 
this immense gun to the interior of the turret, while no chance was 
given for the smoke to escape. 
difficulty have been devised. 
works admirably. In the course of some experiments with the 
Passaic, Lieutenant Worden, the commander of the original Monitor, 
in her fight with the Merrimac, sustained a painful injury in conse- 
quence of an iron plate weighing 100 lb. falling upon his foot. 
Still another of this Monitor fleet, a counterpart of the Passaic, 


was launched early this morning, at Jersey City.”-— The 
state of Lllinois has now 3,41 miles of railway in actual 


operation, constructed at a cost of 113,991,014 dols., or 37,350 dols. 

r mile. In 1852 only 270 miles were at work. The hitherto un- 
fortunate Illinois Central is stated to be recovering the profits, 
having advanced from 348,790 dols. in the first eight months of 1860 
to 628,321 dols. in the first eight months of 1861,and 757,295 dols. in the 
first eight months of 1862.—An extraordinary accident has occurred 
en the Bourbonnais division of the Paris, Lyous, and Mediterranean 
Railway. A goodstrain was on the point of passiug under a stone 
bridge, when the boiler suddenly exploded, and the violent concus- 
sion of the air brought the bridge dowu on to the train. Fortunately 
only three persons were on the wagons. ‘The line was for some 


days blocked, and passengers were obliged to halt on one side of the 
ruins, and be removed to a train on the other side. 


It seems that fears were | 


As yet no means of obviating this | 
An ll-inch gun in the same turret 
| 


Tue Swirarrerp Crus Catrte Sxow.—The preparations for the 
usual Christmas cattle and implement show of the Smithfield Club, 
which will be held this year on the 8th of December and four 
following days, in the new Agricultural-hall at Islington, are 
actively progressing. The building itself is being rapidly com- 
pleted, a number of workmen being at present engaged in con- 
creting the floor, aud painting and arranging the ornamental iron 
cattle and sheep pens. ‘he materials used in its construction con- 
sist principally of plain and coloured bricks, iron, and glass. It is 
76ft. high, and consists of a principal and minor hall. ‘I'he curved 
roof which covers the building is a magnificent work of iron and 
glass. Galleries, 36ft. wide, run round the four sides of the principal 
hall, reaclied by five wide staircases. The live stock will be arranged 
in the open space of the principal hall; the heavy machinery under 
the galleries; the light implements, seeds, roots, &c., being exhi- 
bited in the galleries. The central avenue between the cattle will 
be 23ft. wide. The area of ground covered by the erection is rather 
more than three acres. Refreshments will be provided, and, among 
| Other accommodation, there will be a letter-box, lavatories, X&c. 
The hall is entered from the Liverpool-road by the priucipal 
entrance (which is flanked by lofty towers of imposing appearance), 
and also from Islington-green through an queue gateway. 
The entries for cattle, implements, &c., are very large—indeed, tar 
exceeding any previous show. The award of prizes and private 
view will take place on Saturday, the 6th of December, and tne 
annual dinner of the club is to be hell at the Freemasous’ ‘J'avern 
on Wednesday, the 10th of December, Lord Feversham, the presi- 
dent, presiding, when the prizes will be distributed. 


Trarric Recesets.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 8th of November, on 
10,499 miles, to £538,141, and for the corresponding week of last 
year, on 1,186 miles, to £528,698, showing an increase of 313 miles, 
and of £9,443 in the receipts. The gross receipts on the following 
14 railways amounted in the aggregate, on 7,221 miles, to £42825); 
and for the corresponding week of 1861, on 7,006 miles, to £415,443, 
showing an increase of 215 miles, and of £7,842 in the receipts. 
The increase on the Caledonian amounted to £314; on the Great 
Southern and Western to £352; on the Great Western to £996; on 
the London and North-Western to £4,214; on the London, 
Brighton, and South Coast to £998; on the London and South- 
Western to £719; on the Midland to £592; on the North 
British to £12; on the North-Eastern to £567; and on the South- 
Eastern to £1,858; total, £10,622. But from this must be deducted 
£174, the decrease on the Great Easterr ; £1,107 on the Great 
Northern ; £1,084 on the Lancashire and Yorkshire ; £415 on the 
Manchester, Sheffield, and Lincolnshire; together, £2,750; leaving 
the increase, as above, £7,842. The goods and mineral traffic on 
those lines amounted to £238,366, and for the corresponding week 
of 1861 to £236,291, showing an increase of £2,075. The receipts 
for passengers, parcels, &€., amounted to £184,919, against £179, lo2, 
showing an increase of £5,767. The traffic receipts on 64 other 
lines amounted, on 3,279 miles, to £114,856, and for the correspoud- 
ing week of last year, on 3,180 miles, to £113,255, showing an in- 
crease of 99 miles, and of £1,601 in the receipts. The passenger 
traffic shows a falling off of £15,112 as compared with the preceding 
week, which was the last week of the International Exhibition. 
The total receipts of the past week show a decrease of £21,819 as 
compared with those of the preceding week, ending the 1st inst. 


Tue Artantic TELEGRAPH Questioy.—Annexed is a copy of the 
proposition recently addressed by Messrs. Glass, Elliot, aud Co., to 
Mr. Cyrus W. Field :—* Dear Sir,—In reply to your inquiries, we beg 
to state that we are perfectly confident that a good and durable 
submarine cable can be laid direct from Ireland to Newfoundland, 
and are willing to undertake the contract upon the following condi- 
tions :— 1. That we shall be paid each week our actual disbursements 
forlabourand material. 2. ‘hat when the cable is laidand iu working 
order weshall receive for our time, services, and profit, 20 per cent. on 
the actual cost of the line, in shares of the company, deliverable to 
us in twelve equal monthly instalments, at the end of each successive 
month whereat the cable shall be found in working order. We are 
so confident that this enterprise can be successfully carried 
out, that we will make a cash subscription for a sum of 
£25,000 sterling, in the ordinary capital of the company, and 
pay the calls on the same when made by the company. An- 
nexed we beg to hand you for your guidance a list of all 
the Submarine Telegraph Cables manufactured and laid by 
our firm since we commenced this branch of our business, the whole 
mileage of which, with the exception of the short oue between 
Liverpool and Holyhead, which has been taken up, is at this time 
in perfect and successful working order. The cable that we had 
the honour to contract for and lay down fur the French Govern- 
ment, connecting France with Algeria, is submerged in water of 
nearly equal depths to any we should have to encounter between 
Ireland and Newfoundland. You will permit us to suggest that 
the shore ends of the Atlantic cable should be composed of very 
heavy wires, as, from our experience, the only accidents that have 
arisen to any of the cables that we have laid have been caused by 
ships’ anchors, and none of those laid out of anchorage ground have 
ever cost one shilling for repairs. The cable that we should suggest 
for the Atlantic will be an improvement on all those yet mauutac- 
tured, and we firmly believe will be imperishable when once laid.— 
We remain, sir, yours faithfully, Guass, Ecuor aad Co.” 

Supmarine Trevecrapuy. — The annexed statement shows the 


extent of submarine telegraphic communication established by 
Messrs. Glass, Elliot, and Ov. during the last eight years :— 
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a 22).28 
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~ eae 
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- 8" 1633 
rans acim * 
1854 | Sweden... .. .. .. « | Dewmark.. .. . 12 36 
1854 | Italy .. 2. os of o- | Corsica .. «- lw 660 
1854 | Corsica .. 2. «oe oe o | Sardimia .. .. 10 60 
1885 | Egypt .. .. «we ce ev lu 40 
1805 | Italy 4. .. os oo ov | Shelly 1. 2. of ov 6 5 
1856 | Ne.foundland .. .. . Cape Breton .. .. 85 85 
| 1856 | Prince Edward's Island .. | New Brunswick . 12 12 
| 1857 | Norway, across .. .. .. | Fiords.. .. os «+ 49 49 
1-57 | Across mouthsof .. .. | tanube ., .. «. 3 3 
1857 | Ceylon .. oe -» «+ | Mainland of India.. 380 30 
1858 | P «s se ee ee 6 OG as +0 x0 60 5 8 
1:53 | England oo cc co co | ONMRE co ce ce 140 560 
1068 | DSO 2. cc cc co cs | MOB WEE cc co ov 280 60 
1858 | Norway, across «. eo | Fiurds., «2 oe of | 16 16 
1859 | Alexandria .. «4. + os 2 8 
1859 | England... .. .. .. «+ | Denmark... . «. 368 | 1,104 
1859 | Sweden... .. oe os oe | Guthiand .. os o- o4 64 
1859 | Folkestone .. .. «- | Boulogne «. .. - 24 lM 
1859 | Liverpool .. .. -» | Holyhead... «.. « 25 50 
1859 | Across rivers eo oc | in India 1. oc oe lu 10 
1859 | Malta .. .. .. oc oo | Sicily .. «2 of o 6) 60 
1559 | England... .. .. ee « | IsloofMan .. .. 36 3 
1859 | Jersey o. . Pirou in France .. 21 2 
186 |*France .. .. »- | Algiers eo ¢ 550 59 
1660 | tCorfa 2, ee ce ne oe | CANTO oe ne oe 99 # 
1s6t | Norway, across .. .. «+ | Firds.. «.. «- 16 6 
1861 | Toulon .. .. «. «+ «+ | COPSICR we oe oe 16 
1861 | Malta .. .. «2 os o | Alexandria .. «+ | 1,535 
1802 | Avermawr, Pembroke .. | Grenore, Wexford .. 63 
1862 | England.. .. .. «+ ++ | Holland oe «2 os 130 
| 3.029 











* In laying this cable it became necessary on two occasions to recover 
or pick up in the deepest water several miles of cable which had been sub- 
merged. On one occasion, when about thirty miles off Cape St. Sebastian, 
in a depth of |,250 fathoms, and very rocky bottom, sixteen miles of cable 
were recovered, a fault cut out, anu the cabie relaid with periect success. 

+ The end of this cable was lost in 450 fathoms, off the Island of Fano, 

| near Corfu. It was grappled for and. recovered, and the line completed. 
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Tur nature of this invention, by James C. Kay and William 
Hartley, of Bury, consists in certain arrangements of the air pump, 
condenser, and hot well of horizontal and other condensing steam 
engines, and of the suction and delivery valves connected therewith. 

Fig. 1 is a transverse section of part of a horizontal condensing 
steam engine to which the improvements are applied; Figs. 2 and 3 
are elevations of the same from opposite sides; Fig. 4 is a longitu- 
diual section ; Fig. 5, an elevation; Fig. 6, an end view; Fig. 7, a 
plan in se:tion; and Fig. 8, a plan of the same. 

a is the steam cylinder; a’, the side pipe; a*, the exhaust 

chamber; and 0, the air pump, the piston or bucket of which, 
marked }) in Fig. 4, is worked by a short arm connected to the 
cross bar or piston rod slide blocks of the steam cylinder a, the 
air pump piston b' has consequently the same length of stroke 
as the piston of the steam cylinder, and the air pump, which 
is double-acting, is placed under the cylinder a, and over the suc- 
tion valves c, ¢, of which are placed at each end of the 
condenser, as shown best in Figs. 4 and 7; the number of valves 
may be either more or less. The delivery valves d, d, are placed 
in two sets of four in each on one side of the air pump é, and 
they open into the hot well e. The number of these valves may 
also be either more or less. The condenser f is placed on the 
opposite side of the air pump. The valve box, condenser, and hot 
well form the stand on which the cylinder end of the foundation 
frame g, 9, rests. To each end, and at the top of the air pump, is 
_ a valve opening into the hot well, as shown at A, in Fig. 1, 
or carrying offairand water. i is the injection branch, which is 
circular at the flange, and varies its form to that of a narrow slot for 
spreading the injection water into {a sheet. Access can be had to 
each set of suction valves c through the lids c!, and to the valves d 
through the lids d'!, thereby obviating the necessity of breaking the 
joints of the air pump or other covers when the valves require 
examining. 





Exxrcrric CaBLes.—It will be remembered that some time agoa 
submarine telegraph cable had been wilfully damaged by driving a 
nail through the outer iron wires, and so destroying the insulating 
material, rendering one of the conductors entirely useless. ‘That 
this was not an isolated instance of a submarine telegraph cable 
having been most maliciously injured, the following will show. 
The Hanoverian (Emden) cable, belonging to the Submarine Tele- 
graph Company, was laid by the contractors in 1858, and during 
the submergence when more than half way towards the island of 
Borkman, a considerable loss of insulation was observed, and the 
cable buoyed, in order to be able to return to the spot, i7 necessary, 
when the whole length was laid down and the end landed. When 
the paying-out was completed, and the telegraph instruments at- 
tached on shore, it was found that both wires were workable, and an 
arrangement was concluded between the contracting parties for it to 
be repaired at the manufacturer's expense, should it be requisite to 
do so within twelve months. The year expired,and both conductors 
were still at work. In the fall of 1861, however, one of the wires 
showed great leakage, and was seldom used on account of the difficulty 
experienced in regulating the relays. In consequence of this the 
directors of the Submarine ‘Telegraph Company determined that the 
repairs should be undertaken at the first appearance of fine weather, 
9n the 15th of June last the company’s engineer left with a steamer 
wor this purpose, and reached the Dutch coast on the 19th of that 
nonth. The weather, instead of proving fair, as might be expected 


@ that time of the year, was, on the contrary, most boisterous, and | 
uptothe 10th of August, wheu the fault was cut out, there were | 


but seven days, and those not the very fittest, in which it was pos- 
sible to handle the cable. Great difficulties had to be encountered 
onaccount of its having become deeply imbedded in the sand off the 
Dutch Islands, at the place where the fault was found. Sometimes 


thecable had to be grappled for some hundreds of yards away, at | 


othersit was only possible to get it out of the sands at the rate of 
16ft. or 20ft.an hour. The position of the fault was at last reduced 
to within a space of about 6ft., which piece was cut out, kept intact, 
and handed over to the secretary in London, so that it might be 


ultimately carefully examined and a fresh length of new cable spliced | 


in in ite place, Sir James Carmichael, chairman of the company, 





gether with Messrs. Glass, Elliott, and Canning, were present at the 
examination of these two yards of cable which had caused so much 
anxiety and loss to the company. Exteriorly no fault could be 
found, buton minute inspection a slight indication of rust was ob- 
served between two of the outer wires, caused, as might be imagined, 
by the removal of the tar by the abrasion of the implements used ir 
making the juncture. The iron wires were then carefully removed, 
and at the particular spot it was found a sharp instrument, such as a 
sailor’s knife, had been forced through the iron wires, severing the 
hemp-serving, penetrating and cutting through the gutta-percha to 
the copper of one wire ; the incision ou the other side was not quite 
so deep, proving beyond question the malicious origin of the injury, 


dormant was owing to the serving of tarred jute closing under the 
pressure of the protecting iron wire of the sheathing on to the gutta- 
percha, it required some time, during which the cable was worked, 
before the rent forced its way through the artificial insulation. The 
damaged core is sealed up again, and placed in the hands of the 
secretary. 

Tue Corton Trape.—We are very much inclined to take a less 


accepted by most of our contemporaries. We do not mean that the 
coming winter will not necessarily be one of scanty wages, inter- 
rupted employment, and consequent severe pressure both upon the 
endurance of the poor and the resources of the rich. We do not 


liberality and charitable effort on the part of all classes. We do not 
mean that many hundred thousands of the population in the manu- 
facturing districts will not have to be supported, wholly or in great 
measure, by their own former employers, by boards of guardiaus, or 
by the Central Relief Committee, or by charity in some form or 
other. We are disposed to think that, by the beginning of 1863, the 
worst will be over, even though all! hopes of an early termination of 
the war in America should have to be abandoned. We ground our 
opinion on the following facts which, as being future, are, of course, 
in some degree uncertain, but which, at the same time, may be as 
confidently counted upon as most of the contingencies and estimates 
on which prudent men are content to base their plans and their 
commercial ventures. The present price of cotton is so high, and 
the present prices of goods and yarn are so disproportionately iow, 
that few cautious manufacturers dare either to buy or to work. More 
mills are stopped every day. For a little while, probably, this pro- 
cess must continue. But the effect of its continuance is that the 
stock of cotton in this country is increasing every week, while the 
| stock of goods and yarn is diminishing. ‘The price of the former, 
therefore, must fall, and the price of the latter must rise, till before 
long it will become not exactly profitable to begin manufacturing 
again, but neither ruinous nor unsafe. As soon as the loss by work- 
ing ceases to be considerable most men of capital, out of regard both 
| for their operatives and their machinery, will be glad to start their 
mills again, cautiously no doubt and tentatively, but enough to 
relieve the population from actual idleness and destitution. Inde- 
pendently of the American crop, which, in our calculations, we put 
entirely out of consideration—it is now pretty certain that, for the 
coming year 1863, we can count upon a supply of cotton sufficient to 
keep our mills at work for four days a week: and four days’ work a 
week will suffice to keep the manufacturing operatives in tolerable 
comfort as far as food and clothing are concerned—if only it be 
equally distributed among them. We beg attention to the following 
figures, which are procured from the best sources, and may be relied 
on as carefully and wpe A framed. A short time ago the stock 
of cotton in Liverpool had fallen below 70,000 bales, and prices were 
very wild in consequence. Exports were checked, and purchase for 
home consumption almost ceased. Cargoes began also to arrive 
from India and elsewhere. The stock gradually augmented under 
the combined operation of these influences till it reached at the 
end of October 350,000. It is now pretty certain that, calculating 
on what has yet to arrive, and making liberal allowance for probable 
purchase and export, the stock at the eud of the year will reach 
| nearly if not quite 400,000 bales. The supply which we shall ob- 





ENGINES. 





| 


which must have been done either during the manufacture or at the | 
laying down of the cable. The reason of this fault resting so long | 


gloomy view of the prospects of Lancashire operatives than that | 


mean that there will not be ample scope and need for the utmost | 














some of the directors, and Mr. France, the company’s engineer, to- | tain from India is still no doubt, to a considerable extent, obscure, 


but the best-informed merchants count on decidedly more than last 
year, and in our expectations from Brazil and Egypt we cannot be 
very far wrong. ‘The demand for export next year will, it is anti- 
cipated, be large. The Continent will have to draw almost its entire 
supply from this country, instead of a portion only, as in ordinary 
years, when much American cotton goes direct to Havre, and not a 
little Egyptian cotton direct to Trieste. The estimate for 1863 will 
then stand thus :— 


Bales. 
Stock of all kinds on Dec. 31, 1862 .. ob 00). ae 400,000 
Probable imports from India .. .. bales 1,400,000 
” Egypt .. «oc oe 200,000 
a BONG cc oe ee 150,000 
» Other quarters .. 25,000 
——1,775,000 


Total supply for 1863 oe es co 00 cc co S175,000 

Export demand .. .. .. «. «+ «+ ++ bales 600,000 

Consumption, for say four days a week, about 
28,000 bales, for 52 weeks .. oe .. «- 





«. 1,456,600 
———— 2,056,000 


Stock Dec. 31,1863 .. .. .«e oc oe oe of of ee 119,000 
The amount required for four days’ work a week we have calculated 
on the standard of 1861. But with the economy that has since been 
enforced in every mill and in every process, a less quantity might, 
perhaps, suffice. The result, however, is in any case encouraging, 
since it shows that, even without a single bale arriving from 
America, there would still be cotton enough to afford our operatives 
about two-thirds their ordinary work and wages, and still leave 
a stock of upwards of 100,000 bales at the end of 1863.—Econo- 


| mist. 





Docks at Genoa.—(From our Correspondent.)—The Italian Go- 
vernment is about to concede powers for the construction of a sys- 
tem of docksat the rising portof Genoa. A party of English gentlemen 
have come forward with a view to acquire the privileges proposed 
to be conferred, and, among them may be mentioned the names of 
Baring and Masterman. ‘They have competitors in an Italian com- 
pany, promoted by the Turin Bank of Commerce and Industry. 

Rartway Extension xn France.—(From our Correspondent.)—The 
Orleans Company has just opened an important sectim from 
Figeac to Capdenac, which completes the direct from Paris to Mont- 
auban and Rodez. The Paris, Lyons, and Mediterranean has esta- 
blished communication with Switzerland by the opening of its sec- 
tion from Mouchard to Portarlier. Numerous works of art occuron 
the section, the Montigny viaduct being especially noticeable. This 
fine structure was erected in such shifty soil that it was necessary to 
carry the foundations to a depth of 50ft. 

Tue SteamsutP Inpia.—In mentioning last week the rapid run 
of this vessel, the name of the builders was incoriec‘ly given. The 
India was built by Messrs. William Denny and Brother, of Dumbar- 
ton, on the Clyde. The Memphis, a sister ship to the India, has 
just made the run to Nassau, N.P., in 154 days, waich is said to be 
very much the fastest voyage yet made. Vessels running to Nassau, 
and thence possibly to certain other Transatlantic ports, are all the 
better for being fast. 

Tue “Rocket” ano “ Purrina Briry.”—The Patent Museum 
at South Kensington has lately received a very interesting addition 
to its contents in the celebrated “ Rocket” engine, constructed by 
the late George Stephenson, in 1829; and which, it will be remem- 
bered, competed successfully at the famous trials of locomotives at 
Rainhill, near Liverpool, in that year. The engine, which is ex- 
tremely curious, is wonderfully perfect, bearing in mind its age and 
the hard work it has gone through. An inscription states that many 
missing parts have been restored by Messrs. G. R. Stephenson and 
Co. Near this engine stands the “ Puffing Billy,” which was con- 
structed in 1813, by William Hedley, for Mr. Blackett, the pro- 
prietor of the Wylam Collieries. This is the oldest locomotive 1 
existence, and it was the first to move by the adhesion of its own 
smooth wheels upon the rails. After many trials and alterations it 
commenced working in 1813, and continued working until June 
1862, when it was removed to the Patent Museum. 
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TO CORRESPONDENTS. 


Notice.—In consequence of the very heavy postage to which 
THE ENGINEER, on account of its size and weight, has 
been hitherto subjected in foreign countries, we have, 
at the request of many of our subscribers abroad, ar- 
ranged for the publication of a SPECIAL EDITION for 
FOREIGN CIRCULATION. Thisedition, printed upon paper 
prepared for the purpose, will pass through the foreign 
offices at the charge of single postage. 


*,° Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

A. B. Ex. and J. N. M.—Nezt week. 

A SUBSCRIBER FROM THE First.— We know of none. 

W. B.—We do not think the subject requires further discussion. 

8. H. (Durham).— We do not know what you mean by * bearances of the nature 


of pot. 
R.C. (Rhostydleen).—7he fucts contained in your note were already well 


W. B.— We are not aware that there is any patent on the disc pump for raising 
paper pulp from the stuff chest. 

Stone CutTter.—IJn Weale's Rudimentary Series, published by Mr. Virtue, 
Ivy-lane, there is a work on stone cutting, and another on boring wells. 

J. E. S.—We do not think that much progress has been made in the mode of 
producing water gas since Stephen White made it in Manchester many years 


ago. 

J. B.—We know of no formula giving the friction of water in pipes which 
takes any account of the pressure on the water, as distinguished from its 
head and velocity. 

Youne Horerut.—Neither the finished cast iron nor wrought iron work of 
Cornish engines are sold by weight. For pipes, look in our weekly report of 
the metal market. 

J.C. (Rotherham).— The plan is ingenious, and shows that you have expended 
a good deal of thought upon it. You must not, however, expect that reilway 
companies would readily adopt it. 





CARR’S WASHING MACHINES. 
(To the Editor of the Engineer.) 

Sir,—To-day, in looking over my copy of Tur ENGINEER, I was greatly 
surprised to observe that you have attached to me the credit of having in- 
vented ‘‘ Carr’s patent compound mill.” I can assure you that the inven- 
tion is that of Mr. Thomas Carr, of New Ferry, Cheshire, and that all I 
had to do with it was to apply for the patent for Mr. Carr. Therefore, pray 
please be so good as to give the credit to whom the merit is due, by correct- 
ing the error in your next impression. WILLIAM WALKER. 

44, Castle-street, Liverpool, November 15th, 1862. 

(Mr. Walker's name was introduced into the description, sent us of the 
machine in question, in such a manner as to lead to the supposition that he, 
and not Mr. Carr, was the patentee. We vegret the circumstance, but it was 
aw the fault, either of Mr. Carr or his patent agent, that it occurred.— 

LD. b. 


EFFECT OF STEAM AND TALLOW ON GLASS. 
(To the Editor of The Engineer.) 


Sir,—In certain experiments, I had occasion to close the ends of a brass 
tube about 6in. long and 3in. diameter, with discs of glass fin. thick, in 
order that I might see what was going on inside. ‘The tube was filled with 
tallow and steam, admitted to keep it melted. Within three weeks the 
glass got quite soft and mouldered away, falling off in scales. The glass 
was repeatedly changed, various kinds being tried, but the result was in 
all cases the same. Perhaps you or some of your scientific readers could 
inform me the cause of this, and tell me if the glass could be preserved or a 
substitute could be got for it. The only reason for using glass is that it 
could be seen 


ugh. EXPERIMENTER. 
Dundee, November 15th, 1862. 





SCIENTIFIC SOCIAL REFORMERS. 
(To the Editor of The Engineer.) 

Sir,~—May I beg a corner in your valuable journal to comment upon a 
letter published in the Observer of yesterday, which appears to proceed from 
a scientific (?) social reformer, and which may amuse your readers. He or 
she is attacking railways, and says accidents will not cease while the car- 
riages overhang the wheels and rails, and while the flanges are so ridiculously 
small. Had the individual (who very properly adopts the nom de plunv 
“* Nemo ”) ever examined a line of rails the fact of the flange not frequenty 
rubbing against the rails, particularly on a straight piece, would have bem 
evident, this being prevented by the conical form of the wheel tyres. 

We are further informed that a rectilineal movement is the natural ae, 
or that in nature everything favours motion in a straight line. From 
what page of nature does “‘ Nemo” read this maxim? surely not tha on 
which the motions of the planets are depic'ed? All that we are taugit is 
that equilibrium of forces is requisite to stability, and this on ralway 
curves is provided by super-elevation of the outer rail, as is well k:own. 
In conclusion, ‘‘ Nemo” thinks that the substitution of granite tranways, 
with horse power for our railways, would result in the prevention ofcrime, 
starvation, &c., a matter neediess here to be discussed. 

4, Great Queen-street, S.W., 

November 17th, 1862. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, November 25th,at 8 p.m., 
“The Hownes Gill Viaduct, on the Stockton and Darlingtor Railway.” 
By Mr. William Cudworth, M. Inst. C.E. 

SocieTy oF ArTs.—Wednesday, November 26th, $ p.m., ‘‘Onthe Utilisa- 
tion of Peat, with Reference more Particularly to the Manufactare of Hydro- 
Carbon Oils.” By B. H. Paul, Ph.D. 

CiviL AND MECHANICAL ENGinEers’ Socirty.—Thursday, at 7.30 p.m., 
“On Coal Gas.” By Mr. C. Chubb. 
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RIFLED CANNON AND PROJECTILES. 


WITHIN the last week Mr. Whitworth has sent an ex- 
plosive shell, at 800 yards’ range, entirely through a target 
covered with solid plates of wrought iron rather more than 
Sin. in thickness, backed with 18in. of teak and a in. 
wrought iron plate. This achievement was repeated with 
a rifled gun rated asa 120-pounder, the bore being of less 
section than that of the 68-pounder smooth-bores. Mr. 

itworth’s 70-pounder also sent explosive shells 
through a like target, except that it was faced with 43in. 
Plates, the range being 600 yards, or upwards of one-third 
ofa mile. The Whitworth i2-pounder also has again fired 
its shot through a 2tin. plate, inclined at 45 deg., the 
actual opening cut through the plate thus being 33in. long. 
To obtain these results Mr. Whitworth has used a very 
strong gun, a heavy charge of powder, and flat-fronted 
shot andshell. His guns, as is well-known, are of polygo- 
nal bore—octagonal, we believe, in the case of the 120- 
pounder, and hexagonal in the others—and this, it may be 
on said, is the only feature of his guns which Mr. Whit- 


can claim as his own. The effect of hexagonally 


boring a cast iron gun has been found to be, simply, that the 
gun bursts in firing, without the slightest gain in the useful 
effect of the powder. Strongly made wrought iron guns 
might be expected to hold out, even when weakened by the 
hexagonal boring, but it has happened that nearly every 
gun of arate above a 40-pounder yet made by Mr. Whit- 
worth has burst, with the exception of the two fired last 
week at Shoeburyness. As for the effect of the powder on 
the projectile it does not, we apprehend, require any demon- 
stration that this effect is in no respect influenced by the 
form of the bore of the A steam cylinder, with a 
ap pe bore, would contain the same quantity of steam, 
and the piston would receive the same pressure and motion, 
as would result were the bore, as it ought to be, circular, 
and presenting the same cross-sectional area. And in 
respect of the effect of internal pressure upon a closely 
fitting piston, a gun barrel is quite comparable to a steam 
cylinder. A polygonal bore is all that can constitute any 
piece of ordnance a Whitworth gun, and although the 
polygonal bore may incidentally serve the purpose of 
rifling, differently carried out in other guns, this form of 
bore, and, therefore, the Whitworth gun, per se, has no 
demonstrable advantage over any other form of bore, and 
is in no manner to be credited with the results attained 
last week at Shoeburyness. Just at present, Mr. Whit- 
worth is popularly supposed to have made certain disco- 
veries, if not inventions, in guns and gunnery. ‘The fact 
is that he has only worked out, in the thorough and accu- 
rate manner in which, as a mechanical engineer, all his 
former works have been carried out, the ideas and inventions 
of Mr. Mallet, Captain Blakely, Captain Norton, Colonel 
Treuille de Beaulieu, and others. We confess to a strong 
feeling of indignation when we find all of the patient 
investigation and careful statement of the principles of the 
construction of heavy guns virtually — by a 
constructing engineer—if not by himself, by others, at 
least, in his behalf. More than seven years ago Mr. 
Mallet, of Dublin, and Captain Blakely almost simul- 
taneously (and quite independently of each other), 
announced the principles upon which guns of great 
strength might be made, de novo, or existing guns greatly 
strengthened. There is a rather nice question of priority 
between Mr. Mallet and Captain Blakely, and although we 
need not discuss it here, this very circumstance is creditable 
to both those gentlemen, as showing how early and how 
well they had grasped the whole problem of the construction 
of guns of great strength. Mr. Mallet was perhaps the 
first to appear publicly in the matter as a designer of, and 
an author upon, artillery of great strength, while Captain 
Blakely very shortly afterwards had a gun strengthened 
upon the same principles which, it is fair to suppose, he 
must have discovered and worked out in his mind some 
time before. The first actual publication of these principles 
was, we believe, that by Mr. Mallet, in a paper, bearing 
evidence on every page of long and careful study, entitled 
“ On the Physical Ecaditions involved in the Construction of 
Artillery,” and read by Mr. Mallet, on the 25th of June, 
1855, before the Royal Irish Academy. ‘This paper was of 
great length, and was re-published « year later, with a 
large number of valuable notes, in a quarto volume, 
dedicated to Lord Palmerston. This work may be said to 
have almost exhausted the whole subject of artillery, and 
it forms, more than ever at the present time, a text book of 
the}highest rank in our technical military literature. Cap- 
tain Blakely, about a month after Mr. Mallet’s paper was 
read, put out a pamphlet in which the principles of ringed 
structure with initial tension—the foundation, if not the 
whole, of all recent improvements in ordnance—were also 
stated and illustrated, the Captain having taken the first 
step towards obtaining a patent about five months before, 
and having had one of the new guns actually in use two 
months before. As far as the principles of construction of 
guns of great strength are now known, anyone might have 
obtained them either from Mr. Mallet’s or Captain Blakely’s 
papers, and neither Sir William Armstrong, nor Mr. Whit- 
worth, have, in anything that is essential to strong guns, 
yet advanced a step beyond what was laid down by these 
discoverers in 1855. We cannot discuss, nor, indeed, is 
there any evidence for discussing, whether Sir William and 
Mr. Whitworth were independent discoverers. Mr. Mallet 
and Captain Blakely had publicly shown how to make guns 


| of great strength, and not only themselves, but, after them, 


Sir William and Mr. Whitworth have actually made such 
guns. As a patentee Captain Blakely may legally claim 
the principle of all the so-called Armstrong and Whitworth 
guns as his own, while Mr. Mallet may support his own 
claim, as a philosophical investigator and author, to the 
original discovery of all that can render these guns valuable. 

With strong guns, then, whether made on the principle 
known variously as Blakely’s or Mallet’s, both Sir William 
Armstrong and Mr. Whitworth are enabled to fire large 
charges of powder, and although such charges would fire 
projectiles of three or four-fold weight with high initial 
velocity, the gun makers in question have preferred to use 
shot of from six to eight times the weight of the powder, 
and which, therefore, havea comparatively low velocity on 
leaving the gun. With equal charges, however, the same 
total motive force should be, and probably is, imparted to 
the shot, whether it be light or heavy. 

Beyond the range of Mr. Mallet’s and Captain Blakely’s 
researches, Sir William Armstrong and Mr. Whitworth 
have gone into the subjects of rifling and loading. Sir 
William has adopted the fine rifling of the Wahrendorf gun, 
exhibited in the Great Exhibition of 1851, as also this year 
at South Kensington. All other artillerists, however, both 
in Englandand on the Continent, have rejected the Wahren- 
dorf rifling, and it is demonstrable, we believe, that it forms 
a serious defect in our own service guns. Mr. Whitworth 
started with the polygonal bore and mechanically fitting 
projectiles. ‘The latter, however, do not answer in rapid 
firing, and the mechanical fit has been abandoned. The 
bore, originally nonagonal, octagonal, or hexagonal, has 
now been changed in form, each inner face of the original 
bore having been so planed as to present two distinct 
faces, so that the so-called hexagonal bore now forms a 
dodecagon in cross section, the so-called octagonal bore in 





the same way presenting sixteen distinct faces. 





In im- | 


emg rotation to the shot this form of bore causes t 
iction, and the mechanical fit having been abandoned, the 
projectiles do not go with anything like the accuracy 
originally attained with some of the small Whitworth guns. 
Indeed, the Whitworth bore has been rejected by the 
French and Austrian Governments on account of the erratic 

ath of the shot fired from it. The pitch of the rifling in 

oth the Armstrong and Whitworth guns is very sharp, 
thus bringing great strain on the piece, and leading to the 
stripping of the grooves, as well as the lead of the Arm- 
strong shot and shell. 

As for loading, both Sir William and Mr. Whitworth 
have found out the weighty objections to the breech- 
loading arrangements respectively adopted by them at the 
beginning. Sir William has since retreated to the Cavalli 
system of breech-loading, using two wedges, however, 
instead of one, but both Sir William and Mr. Whitworth 
appear to have concluded to load all their heavy guns at the 
muzzle, and for everything except light field artillery we 
may believe that their breech-loading tackle has been 
finally abandoned. 

In projectiles Sir William has adopted lead coated ex- 
plosive shells, which he has variously modified. The per- 
cussion apparatus has, indeed, been often changed, and 
already vast quantities of Armstrong fuses, of various 
patterns, have been condemned, and it is still doubtful 
whether any will yet be made to answer. Mr. Whitworth, 
on the other hand, has kept more to solid shot. A few 
years ago there were no armour plates to be punched, and, 
therefore, the cylindro-conoidal shot was preferred as 
encountering less resistance in the air. Taking a hint, 
however, from the old punch-headed arrows with which 
Robin Hood’s men, and the ancient cross-bowsters, perforated 
body armour, various artillerists had used flat fronted steel 
projectiles, and such were fired by that veteran military 
inventor, Captain Norton, thirty years ago. At a later 
period, but long before Mr. Whitworth had turned special 
attention to ordnance, similar projectiles were fired from 
cannon, and it is a curious fact that, several months ago , 
Col. Treuille de Beaulieu, of the French army, fired case- 
hardened flat fronted shells through the thickest armour 
a yet used in France. How far Mr. Whitworth may 

ave availed himself, if at all, of the results attained by others 
with flat fronted ey we have no means of knowing, 
but certain it is that he has no exclusive claim to their use. 
Ever since armour plates were adopted for ships of war, it 
has been well known that punch-headed shot would pene- 
trate, if not through them, further into them, at least, than 
spherical or conical shot. Mr. Whitworth has rendered 
important public service in so perseveringly demonstrating 
the capabilities of ringed guns, formed of wrought iron or 
steel, and the penetrative power of hardened punches, but 
in neither case has he discovered or invented anything not 
before known. 


STEAM SHIP MACHINERY. 


THE machinery of screw steamships has been somewhat 
modified since the Great Britain’s first engines were put in 
at Bristol. They were lumbering affairs with four inclined 
cylinders each 8Sin. in diameter and for a 6ft. stroke, all 
connected to a shaft on which was an 18ft. pulley 5ft. wide 
from which three heavy pitch chains were carried to a 6ft. 
drum onthe screw shaft. Eight men were required to 
start these engines into motion. It was not long ufter- 
wards when the Pomone, French frigate, was fitted with 
horizontal direct acting engines placed entirely below the 
water line, and these were the first direct acting screw 
engines thus placed in any vessel in Europe. ‘The arrange- 
ment was, we believe, that of Captain Ericsson, the builder 
of the Novelty locomotive, which entered the lists with the 
Rocket, and who is now better known as the designer of 
the Federal gunboat Monitor. Captain Ericsson had 
already applied direct acting screw engines to the United 
States vessel of war Princeton, and these were said to 
have been the first ever made which were placed below 
the water line. Unmistakable as were the merits of direct 
acting engines there were many engineers who preferred 
gearing for screw steamers, and even when the Great 
Britain’s present oscillating engines were put in, heavy 
geared wheels were adopted. On the last occasion when 
we visited the Clyde, geared engines also were being put 
into new screw vessels building for the Cunard fleet. All 
along there has been a dislike to high speeds of piston, and 
for some time marine engine builders and steamship engi- 
neers opposed fine-pitched screws on account of the in- 
creased speed of piston which they would require to drive 
them. It was not thought orthodox to greatly exceed a 
speed of piston of 220ft. per minute. Even in the Great 
Kastern the highest speed of the screw engines on 
her first voyage out to New York was 38 revolu- 
tions, and as their stroke is 4ft., this is equal to 304ft. of 
piston per minute. ‘The pitch of the screw is 44ft. The 
paddle engines, on the same occasion, attained a maximum 
speed of 124 turns a minute,which,with a 14’. stroke, is equal 
to 350ft. of piston per minute. The average rate of both 
paddle and screw engines did not much exceed four-fifths 
of these speeds. A higher speed of piston is, however, gra- 
dually coming into favour. The engines of the Warrior 
and Black Prince are driven at a maximum rate of from 
52 to 55 revolutions per minute, with a 4ft. stroke, or equal 
to from 416ft. to 440ft. per minute, and engines with 4ft. 
4in. and 4ft. Gin. stroke are now being made for others of 
the large plated frigates, the propellers of which, we believe, 
are intended to make 50 revolutions and upwards per minute. 
This, at any rate, is twice the speed at which marine 
engines were worked only a few years ago. Indeed, but 
for steam of higher pressure and a higher speed of piston 
than were adopted twenty years ago, it would have been 
well nigh impracticable to put 6,000 indicated horse power 
into a ship like the Warrior; for with an average effective 
pressure, including vacuum, of 22}/b., and at a rate of 
piston of 220ft. per minute, four cylinders of the full diame- 
ter of 112in. would be required to develope this power. 
We must not forget, in connection with the speed of marine 
engine pistons, that Mr. John Bourne, turned out, a few 

ears ago, one or two single cylinder engines which, with 
a 3ft. Gin. stroke, were run at the great speed of 100 re- 
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volutions per minute. We hardly suppose that anythin 

like this speed has been maintained in regular work, and, 
indeed, we do not know what has become of the “Alma” 
and “Barwon” of which so much is said in Mr. Bourne’s 
books on the steam engine. Yet we by no means believe 
that a speed of 700ft. or even 1,000ft. of piston per minute, 
cannot be regularly maintained on board ship, and the 
bulk of the engine, for any given power, thereby diminished 
one-half. For a given power, the pressure to be commu- 
nicated at a speed of 1,000ft. per minute, is but one-third 
that which would be exerted at 3331ft. per minute, and, 
with the diminished total pressure and high piston speed, 
bearings of smaller diameter could and doubtless would be 
employed, so that, apart from the piston and guides, the 
speed of the other rubbing surfaces would not be increased 
in the same ratio. According to what are generally ac- 
cepted as the laws of friction, it does not increase either 
with the extent of the rubbing surfaces or the velocity at 
which they move. That is to say, the resistance which 
friction opposes, at any moment, is believed to be constant 
at all speeds ; although, of course, in overcoming this re- 
sistance at 1,000ft. per minute, three times as much mecha- 
nical power must be expended in a given time as would be 


two rubbing surfaces is attended with the development of a 
certain amount of heat; but, generally, this heat is ra- 
diated as fast as it is produced. With the same pressure, 
at some very high rate of speed, the slight heat generated 
during each unit of motion would be so rapidly added to 
other slight increments of heat that the metal might be 
unable to radiate the total heat as fast as generated, until 
a temperature had been reached at which the lubri- 
cating material would be destroyed, and violent abrasion 
would commence. ‘To keep down heat, therefore, at high 
speeds the pressures acting upon the moving parts are to 
be distributed over large surfaces, from which the total 
heat caused by the pressure may be radiated as rapidly as 
produced. Properly, we do not doubt, an engine having a 
pressure of 15 tons on a piston moving at 800ft. per minute, 
requires as large rubbing surfaces as another having 30 tons 
on a piston going at 400ft. Large rubbing surfaces, we 
may observe, do not increase the whole weight of the ma- 
chinery to a very considerable extent. With steel shafts, 
connecting rods, pins, &e., and with large and accurately 
finished wearing surfaces and exact counter-weighting of all 
the disturbing weights, whether revolving or reciprocating 
speeds far higher than now adopted may be successfully 
attained. ‘The mere friction of a well fitting piston at any 
speed is very slight, and with the steam always on them 
the packing rings cannot heat. A crosshead guided by a 
parallel motion, or by rollers, is, possibly, preferable to the 
ordinary sliding blocks. ‘The rubbing surfaces about the 
shaft, crank pins, &c., need not move at a higher speed than 
400ft. per minute, and for the main bearings the castings 
should be so made that a constant circulation of water 
might be maintained through them and the heat thereby 
carried off. In many of the American screw steamers these 
“ water boxes,” as they are called, are used with the best 
results. ‘The water, of course, is not allowed to escape into 
the engine room, nor is it brought into actual contact with 
any rubbing surface, but is merely pumped through suit- 
able cavities in the castings or pedestals in which the 
brasses are supported. When engineers once make up their 
minds to adopt high speeds in marine engines they will 
not, we think, find any real difficulty in maintaining them. 

The well-nigh assured success of surface condensers has 
already opened the way to higher pressures of steam, and 
with three times the pressure now employed, and with 
pistons working at three times the speed, we may have, 
trom 2&n. cylinders and 30in. stroke, the same power as is 
now obtained from 84in. cylinders and 4ft. stroke. As, 
however, a 30-in. stroke and 1,000ft. of piston per minute, 
correspond with 200 revolutions, it may be necessary to 
gear down the speed of such engines instead of, as in some 
cases now, gearing them up to the screw. It cannot, 
however, yet be said but that two screws will eventually 
be adopted for most steam vessels. In that case screws of 
smaller diameter and relatively finer pitch will be required, 
and they may be driven at from 125 to 200 revolutions per 
minute, in which ease we shall not have increased the speed 
of our pistons too soon. For two screwed ships separate 





engines will be required to work each screw, as thereby | 


the ship may be steered and mancuvred wholly by her 
screws, und, if necessary, revolved upon her own centre. 
Fort woscrews, however, worked at high speed, two pairs of 
engines are by no means required. Unless high and low 
pressure cylinders are employed, for high expansive working, 
a single engine on each screw shaft, running at a high 
speed, will fully answer every purpose. Mr. Bourne put in 
but a single cyliader in the Alma and Barwon (if these 


was, we believe, no difficulty in starting them cr keeping 
them going. The Americans have made many la: ge single 
cylinder screw engines, and vesvels fitted with ther are, we 
learn, doing very vell. With two screw shafts and separate 
engines to each, there could hardly be difficulty wich single 
engines. If, however, high and low pressure cylinders were 
adopted, the former should exhaust into a steam-jacketted 
receiver, from which the low pressure cylinder should take 
its steam, and the pistons of the two cylinders should be 
connected with crarks at right angles to each other. With 
engines like those uader notice long connecting rods could 
be used, and “ trunks” would be wholly dispensed with. 

The air pumps, cirulating pumps, &c., should, as is now 
done in several steam vessels, be worked by independent 
engines, 

As for the boilers, an even greater extent of heating 
surface than is now allowed would be desirable ; and even 
then, by adopting an artificial draught, smaller fire-grates, 
and tubes of very much smaller diameter than now used, 
might be adopted with success, saving greatly in the bulk, 
weight, and cost of the boiler. It is well known that what- 
ever surface may be employed in the boiler, to get the heat 
into the water, about the same extent of surface is required 
in the tubular condenser to afterwards get the same 
heat out of the steam, and when therefore one considers 
that the stréet of huge boilers in the hold of a steam ship, 





and the compact little condenser under or between the 
engine frames, both transmit equal quantities of heat in 
equal times, the contrast is most striking, and is, moreover, 
suggestive of a great possible improvement in the boilers. 
We are willing to own that we are among those who be- 
lieve that some of the greatest improvements in connection 
with steam power are yet to be made in steam boilers— 
that our boiler engineering, indeed, has always been, and 
still is, the most a branch in steam engineering 
generally. 

Revolutionary as the system, thus sketched, may be, cur 
present practice is tending towards its adoption, and we 
may rest assured that, within a very few years, the con- 
trast between the engines then made and those now in use 
will be more striking than that between our present ma- 
chinery and that first put into the Great Britain. 


OUTSIDE CYLINDER LOCOMOTIVES. 

THE verdicts of coroners’ juries, and those more especially 
of juries in the law courts, often exercise an influence by 
no means inconsiderable upon our railway practice. If at 
accident happen on a piece of line on some portion of which 


he § | there may chance to be a new form of rail, or a patent 
required at one-third that speed. The least friction between | 


chair, or a novel mode of laying the sleepers, a jury will 
not be unlikely to attribute to it the disaster which may, as 
is often the case, present no especial circumstances of its 
own, absolutely and conclusively establishing the defect or 
carelessness in which it originated. Inform a jury of 
squires, country gentlemen, and tradesmen, that upon a 
line on which an accident has led to their being placed in 
the jury box, something or other differed from the esta- 
blished system of construction or management, and their 
suspicions will naturally be aroused. Knowing this, many 
engineers and locomotive superintendents will not adopt 
improvements the advantage and security of which may 
be perfectly demonstrable, but prefer to keep to what has 
been well proved, and with which, therefore, a jury, in the 
event of anything going wrong, can find no fault. 

On the night of the 14th of last month a new inside cylin- 
der express engine, made by Messrs. Sharp, Stewart, and 
Co., went off the rails on the London, Chatham, and Dover 
Railway, on the down line beween Sittingbourne and 
Teynham, while taking the continental night express. 
Three or four other like accidents had already occurred 
on the same down line, and very near the same place. 
By one of these accidents a Hawthorn engine was com- 
pletely overturned, and the driver killed, as was the 
case in the accident on the 14th ult. By those 
familiar with the line these accidents were attributed 
to a bad condition of the permanent way, and we have 
heard Parsons’ joint chairs meutioned as having, by their 
use in the line, been the real cause of this bad condition. 
It happened, however, that there were some outside cylinder 
engines on the line, known as Crampton’s patent, although 
Mr. Crampton has just written from Constantinople (from 
where, as contractor for the construction of the Smyrna and 
Aidin Railway, he is pressing forward the works of that 
line) to say that his only patent, upon the engines in ques- 
tion, was for placing the eccentrics outside instead of inside 
the driving wheels. But without dwelling upon the precise 
point covered by patent, it is enough that there were outside 
cylinder engines on the line, and that these were known as 
‘Crampton engines.” On the inquest the stoker of the 
engine which had overturned stated that the Crampton 
engines “ did not roll so much, but they shook.” ‘This, we 
think, was about the extent of the evidence against the 
Cramptons, and therefore the coroner’s jury brought in 
their verdict, attributing the death of the poor engine 
driver to the capsizing of his engine (not a Crampton), the 


capsizing being due to the defective condition of the line, | 


the defective condition being due to the use of Crampton 
engines, two of which, it appears, had gone down the line 
on the day on which the accident took plice. We believe 
that no Crampton engine has yet been off the line, at any 
rate not one has capsized killing an unfortunate driver. At 
the same time, whatever damage the Crampton engines 
may have done to the London, Chatham, and Dover Rail- 
way appears to have been done on the down line, and on 


that portion between Sittingbourne and ‘leynham, or, at | 


all events, between Chatham and Faversham. And yet 
the engines, the use of which the jury would interdict, run 
regularly on the down line, all the way from London to 
Dover, and, on the up line, from Dover to London. 

Now, we know very little of the so-cailed Crampton en- 
gines running on the London, Chatham, and Dover Rail- 
way, but we have been informed that they have never yet 
run off the line. They have bogies and, we believe, coupled 
driving wheels. ‘the Sharp and Stewart engine which 
capsized had coupled driving wheels and a single pair of 


| leading wheels. The Hawthorn engine whicii capsized 
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had a single pair of driving wheels, a pair of small leading 
wheels, and a pair of small trailing wheels. Other things 
being equal, the Hawihorn and Sharp engines would, from 
the want of a bogie, strain the line worse than the Cramp- 
ton engines, having a bogie. But the Cramptons have 
outside cylinders, while the other engines have their cy- 
linders inside. Outside cylinders, however, if hori- 
zontal or nearly so, and, which is of even more importance, 
if the piston, piston rod, crosshead, and connecting rod are 
properly counter- weighted by weights in the driving wheel, 
cause no unstadiness over and above that incidental to the 
best inside cylinder engines. Nearly all of the engines on 
the Northern division of the London and North-Western 
Railway, all on the London and South-Western, and a 
great number on the Caledonian, Eastern Counties, and 
other lines, have outside cylinders, and with these the high- 
est speeds are attained, and with as much steadiness of the 
engine as on the inside cylinder engines of the Great 
Western Railway. 

_ By general repute the permanent way of American lines 
ls inferior to that of the railways in any other country, 
and yet the engines for the most part employed in the 
States have outside cylinders, and no inside cylinder 
engines have been made there for some years. ‘Ihe general 
weight of the engines ran on American lines is nearly the 
same as our own, and high speeds are often attained, 
although the general rate of travelling is one-third slower 














than in England. The driving wheels, however, are 
smaller. And notwithstanding these facts, and that many 
accidents of various kinds happen on American lines, the 
number of their outside cylinder bogie engines which burst 
the gauge or jump the rails is exceedingly small, and every 
practical engineer who has rode upon this class of American 
engines will bear us out in the statement that they are 
particularly easy both on the line and to the men on the 
foot plate. In Prussia and, generally, on the Continent, 
outside cylinder engines are now almost exclusively 
adopted for all classes of traffic, and accidents from leaving 
the rails are exceedingly rare, far more so, we will venture 
to say, than in England. The fact is, we run a much 
greater number of trains, at a higher speed, and it is con- 
sequently much more difficult to keep our lines in perfect 
order. 

An outside cylinder engine, from having inclined cylin- 
ders, or from the want of counter-weights, or from being 
placed on too flexible springs, may run unsteadily. If it 
do, however, it is the locomotive superintendent’s fault, 
excepting ovly where the engine has inclined cylinders, 
which is not often the case now. No engine is fit to run 
which is not correctly counter-weighted and supported on 
springs of sufficient stiffness. Whether there is or has 
been anything wrong, in this respect, in the outside 
cylinder engines of the London, Chatham, and Dover 
Railway we do not profess to know, but it is very easy to: 
have a bad line without a bad engine, and from the peculiar 
frequency of accidents, not to outside cylinder but to inside 
cylinder engines, on one short portion of the London, 
Chatham, and Dover Railway, we should say that the 
cause might be looked for elsewhere than in the use of the 
engines known as Crampton’s patent. 


THE WEAR AND TEAR OF AGRICULTURAL ENGINES. 


MECHANICAL engineering now enters, to a considerable 
extent, into the discussions of the Royal Agricultura 
Society, at their meetings in Hanover-square. We last 
week transcribed, from the Society’s journal, a paper, lately 
read by one of the members, on the wear and tear of ag- 
ticultural engines. ‘The writer, a practical farmer we 
presume, did not venture upon any generalisations, and, in- 
ceed, his paper presents no conclusions in the sense in which 
the term iscommonly understood. Those,however,who read it 
will not fail to deduce from the paper in question the obvious 
conclusion that Mr. Evershed is of opinion that portable 
eugines are so extravagant in respect of wear and tear, as 
compared with fixed engines, as to be inadmissible, or nearly 
so, on a farm. In this, of course,Mr. Evershed’s opinions are 
at variance with those of the farmers of Great Britain, if 
we may infer what they think from the fact that the num- 
ber of portable steam engines now in use in the kingdom is 
at least twice that of all the railway locomotives (there 
being, say, 12,000 of the former, and 6,000 of the latter), 
while the number of fixed steam engines in use on British 
farms cannot, we should suppose, reach anything near 1,000. 
That the absolute wear and tear of portable engines is 
greater than that of fixed engines hardly needs assent—for 
portable engines are much after the railway locomotive type, 
aad railway locomotives wear themselves out much faster 
than do fixed engines. Indeed all tubular boilers and quick 
waking engines are comparatively short-lived. But we 
have to consider the fact that but few farmers have con- 
start employment for any steam engine, and that thus, 
witlL a fixed engine, the capital which it represents 
woull be lying idle for much of the time, whereas a 
portatle engine might be profitably hired out to the 
owners neighbours. On many farms, indeed, there 
are three or four stack-yards or homesteads, and here, if 
steam ower was to be employed at each, three or four 
fixed engines would be required, whereas a single portable 
engine would serve each in turn, and afterwards serve the 
neighbouring farmers. Indeed the business of letting port- 
able engires is already a distinct and profitable branch of 
trade, but ao one could expect to let fixed engines for farm 
purposes, for it would cost too much to bring, from any’ 
great distarce, corn to be thrashed or chaff to be cut by 
them. For seam cultivation also, in which so much ap- 
pears likely to be done, fixed engines are useless, while 
portable engines can easily be made to answer. 

But, even if portable engines had nothing to recommend 
them, Mr. Eversked has greatly overstated the case against 
them. He has ‘ramed estimates of the cost of thrashing, 
with an eight-horse engine and single blast machine, wherein 
he has put down the depreciation and repairs of the engine 
at 14s. 2d. for ono day’s work, the machine being in the 
same way chargec with 16s. 1d., or 30s. 3d. in all. It is 
true that Mr. Evershed gives this estimate upon the sup- 
position that the engine is used but oncea week and the 
machine but 30 days a year. He has evidently assumed 
that repairs and depreciation form a constant quantity every 
year, whether the engine is worked or not; or at any rate 
that the yearly charges, in respect of these items, are the 
same, whether the ergine is worked one day in the week or 
six. Just think of 30s. 3d. per day for the depreciation 
and repairs of an eight-horse portable engine aud thrash- 
ing machine! Why, the customary hire for an engine 
and machine is bu; 30s. a day, and if there be 
on the average four days’ employment for them out 
of every seven, the owner counts upon recovering 
his whole outlay in the first two years. In Cambridgeshire 
and Lincolnshire, we are informed, the customary hire is 
21s. a day. Portable engines of 10-horse power are re- 
gularly let for £12 a month, for pumping and other hard 
and continuous work, the owner making all repairs except 
such as may be rendered necessary by ignorance or careless- 
ness on the part of the hirer. This is the regular London 
price, and in some cases owners of engines are glad to let 
them for £8 per month and undertake all repairs. There 
are makers ot portable engines and thrashing machines who, 
on selling them, are ready to offer to keep both in complete 
repair for 10s. for every day of actual use. This is, say, 
4s. a day for the engine, including occasional renewal of fire- 
boxes, and 6s. for the thrashing machine. But we must 
add that but few, if any, farmers are found to accept even 
these terms, for the actual cost of repairs is very much less, 
and even Mr. Evershed, in his paper, has shown that they 
are much less. He furnishes statements of the cost of re 
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pairs of several portable engines during considerable periods, 
and none of these work out to much if any more than 4s. per 
day of actual use. In one case he charges £26 145s. repairs 
to an engine in consequence of “an accident.” In a com- 
parison with fixed engines, however, it isto be remembered 
that they too are liable to accidents, and that these cannot 
indeed legitimately enter into a general comparison of wear 
and tear. Some of the items of repairs are curious. With 
one or two engines the principal charge in the way 
of renewals was for eccentric straps. We have in our 
mind the eccentric straps so long used by Clayton, 
Shuttleworth, and Co., and now used by other agri- 
cultural engineers who do not appear to have learned 
their defect, to wit, the weakness at the junction of the 
strap with the boss taking the end of the eccentric rod. A 
careless engineman will set up the eccentric straps very 
tightly, and, without first turning the fly wheel by hand to 
see that they work freely, he will let on full steam, and 
thus break the straps almost at the first turn. Mr. Evershed, 
too, writes down good round sums for renewals of fire-bars. 
We believe some makers charge 1s. each for the 21 bars of 
their eight-horse engines, but at the price at which these 
bars might be obtained of almost any ironfounder, viz., 
10s. per cwt., they would cost very much less. A set of 
bars, if the driver keeps his ash-pan clean, ought to last a 
year on the average. As for fireboxes, their duration 
depends almost entirely on the care exercised by the driver. 
They may be burnt through in one year, or they may be 
made to last ten or twelve years, or longer. We believe 
that Messrs. Neame and Son, who are large farmers at 
Faversham, have now at work the first portable engine—a 
7-horse power—sent into Kent. This engine, we are in- 
formed, is sixteen years old, has been almost constantly 
worked, and has never had a new firebox. We would not 
say that, even under the most favourable circumstances, 
this could be taken as anything like an average case. Yet 
faulty construction, or, which is much more likely, careless 
management, may always be inferred where a firebox holds 
out only three or four years. Farm engines should always 
have the mud plugs drawn, and the water spaces thoroughly 
cleaned out, once every ten days, and unless the water be of 
excellent quality, a few inches, as shown on the gauge 
glass, should be blown out of the boiler, both at noon and 
night, every day it is under steam. ‘The blow-off cock 
ought to be below the furnace door, as there is less boiling 
of the water on that side, and more likelihood, therefore, of 
the settlement of mud there. Portable engines, when 
taken about from farm to farm, often derive great benefit 
from the consequent change of water. There may be a 
dozen varieties of water, each bad for boilers, and likely to 
cause rapid deposits of scale, and yet, if used in turn, some 
of these waters will often neutralise the bad properties of 
the others. Just as in steamships, alternately running in 
salt and fresh water, the boilers are seldom scaled. 

To put in a new iron firebox, in an 8-horse portable 
engine, is generally reckoned at £35, and where this outlay 
is not incurred oftener than once in eight years or so, £25 
a year should cover the whole repairs. A case might be 
cited where two engines of that size, kept constantly at 
work, are repaired by contract for £20 each per annum, 
exclusive of cost of new fireboxes. Mr. Evershed’s esti- 
mates are, for the most part, based upon the assumptior 
that a portable engine is to be worked but one day in the 
week, but where an engine cannot be used on the estate, or 
let out, so as to average, at least, three days a week, 
steam power of any kind is hardly worth the farma’s 
while. We might name counties in which agricultural 
engines average three days’ work a week the year roand, 
and those who make a regular business of letting engines, 
generslly consider that their capital is only properly em- 
ployed where each engine is at work for 200 days and 
upwards in the year. 

Mr. Evershed looks upon portable engines, ten years old, 
as most unmarketable articles. They may be se in an 
agricultural neighbourhood, but let the owners put them in 
the hands of a regular broker. Let any one attend con- 
tractors’ sales in London, and they will see portable engines, 
sometimes ten years old, sold for much more than Mr. 
Evershed’s estimate of £40. With a new firebox and 
cylinders newly bored—the whole outlay being, say £50, 
many an old engine may be made worth £15), and they 
are not unfrequently sold for that sum. Ia reckoning 
depreciation we should say that an engine, originally 
costing £230, would, unless shamefully hundied, be worth 
one-third of that sum, at the very least, at the end of ten 
years, even where the purchaser would have to at once 
meet the cost of a new firebox, new brasses. and re-boring 
the cylinders. 

Mr. Evershed in one place speaks of having thrashed out 
100 quarters of clean corn in 10 hours, with an 8-horse 
engine. Of course, at this tearing rate, it would be difficult to 
say what the cost of repairs and depreciation might be, but 
from what we hear fromthe farmers and others familiar with 
the performance of thrashing machines, we should suppose 
that Mr. Evershed was the only man who ever thrashed out 
100 quarters of corn with one machine in 10 hours. 50 quar- 
ters would have been a more likely estimate; and, indeed, 
another farmer, writing in the same number of the Society’s 
journal, found 25 quarters the limit of a day’s work. 

As for agricultural engineers they would be as ready, we 
do not doubt, to make and sell fixed and portable engines, but 
judging from the preference for the latter, thus far shown 
by farmers, Mr. Evershed is not likely to make out a good 
case for the former. Fixed engines cost more, when the 

engine house and chimney are included, at the outset, they 
are useless for cultivation, they obviously cannot go to their 
work, and they can hardly do anything for which an owner 
can let an engine for hire. A portable engine, at the same 
time, can go into the stack yard, and thus answer every 
purpose of the fixed engine. So great is the favour now 


shown for portable engines that they are likely, indeed, to 
be generally made self-propelling, and thus to differ still 
more essentially from those unadaptable contrivances, fixed 
farm engines. 
THE FLOW OF WATER OVER WEIRS. 
In treating of this subject in our last number, we hardly 
did justice to the Lowell hydraulic experiments, conducted 








in 1852 by Mr. Francis. The well known fact that, within 
certain limits of range at least, a variable depth or charge 
of water upon a thin-edged weir, considerably varies the 
co-efficient to be applied in determining the true discharge, 
must preclude the exact application of any formula, with 
a constant co-efficient, to discharges under variable heads. 
Between charges of say in. and 6in. the co-efficient varies 
greatly, so much that, were we to apply to the latter head 
the co-efficient due to the former, we should obtain a result 
nearly or quite 20 per cent. in excess of the actual dis- 
charge. Mr. Francis’ formula, 
Q =3°'33 (l—0'1 nh) ha, 

takes no account of the effect of variable charges upon the 
co-efficient, and we know, therefore, through evidence 
which no engineer will now call in question, that this fur- 
mula cannot apply, at least where A ranges from 0-0ft. to 
0'5ft. On looking over the particulars, however, of Mr. 
Francis’ very extensive experiments upon the actual flow 
over ¢ thin-edged weir, we find that A was nowhere less 
than 0°59ft., while, in some cases, it was as much as 1°57ft. 
And we cannot say that, within these limits, other experi- 
ments have yet proved that the co-efficient of discharge 
really varies to anything like the same extent as when the 
charge ranges from Sin. or so down to nothing. Indeed, 
with the exception of the Lowell experiments there are 
nove on record really trustworthy, in which the head or 
charge has much exceeded Sin. Perhaps Mr. Francis was 
the first and only experimenter who ever had a gauge tank 
coataining 75,000 gallons at his disposal, and it is only with 
avery large measuring reservoir that any useful experi- 
ments could have been made at all upon the flow over a 
weir 10ft. long with a charge anything like 1ft. or 1-5ft. 
And we must remember that, in perhaps a majority of 
eases, the engineer has to deal with charges exceeding Sin. 
upon weirs. If, as the Lowell experiments go to show, the 
co-efficient of discharge really varies only very slightly 
when the charge ranges from 0-59ft. to 1-57ft., the fact is 
one calculated to give additional certainty to the calcula- 
tions of the hydraulic engineer, and for that reason, if no 
other, it cannot be too weil known. 

The weir employed by Mr. Francis was 10ft. long, or, 
more exactly, 9°997ft. It was formed of cast iron, and was 
truly planed on all its surfaces. Its height was 13in., and 
its thickness lin. ; but its crest was but tin. in horizontal 
width, the corner on the down stream side being bevelled 
off at an angle of 45deg. The upstream corner was made 
as sharp as the cast iron would bear, and thus the conditions 
of aweir in a thin plate were very nearly approached. 
This weir formed the end of a channel 12ft. wide, increased, 
however, to 14ft. just behind the weir, and the least depth 
of :he water in the channel of approach was about 53ft. ‘Ihe 
water was discharged into a lock chamber, about 105ft. 
long and 122ft. wide, the exact content of which, when 
filed to the depth, 9°5ft., generally attained in the experi- 
ments, was 12,138°18 cubic feet. This lock chamber was 
‘ormed of heavy planks, wel) jointed together, but not of 
such strength but that, when the chamber was filled with 
water, it was distended, by the consequent pressure, to the 
extent of 11-11 cubic feet. The exact capacity of the lock 
chamber was ascertained from many hundred longitudinal 
and transverse measurements, taken and worked up by 
separate observers. There was a slight leakage, and this 
was determined, as the mean of a number of observations, 
as 0-035 cubie feet per second, and this comparatively insig- 
nificant quantity was carefully added to the observed dis- 
charge for each second occupied in each experiment. The 
charge or head on the weir was taken with the “ hook 
gauge,” as the most correct of all apparatus for the de- 
termination of the exact level of water. In attempting to 
take the level of a surface of water by an ordinary rule, 
the capillary attraction of the water to the rule prevents 
anything like exact measurement. With the hock gauge, 
however, this very capillary attraction is pressed into ser- 
vice in giving measurements easily read oif to the one- | 
thousandth part of a foot, and, with special provisions, to 
the ;4, part of an inch. The hook gauge is in shape much 
like a large fish-hook, and being first let down into the 
water its point, on being carefully drawn up to the surface, 


was much better adapted to give a free discharge than are 
the ordinary class of notch boards. Eighty-eight experi- 
ments were made, and in each the actual charge on the 
weir was corrected for the slight initial velocity with 
which the water approached it from the canal above. 

The first experiment was made with a charge (corrected 
for the initial velocity of the approaching water) of 
1'533it. The theoretical discharge, due to this head, on a 
weir 9°997ft. long, would be 

5.35 x 9997 x 1533 x T5353 = 1015047 cubic feet 
per second. ‘The actual discharge was 11,815°19 cubic 
feet in 192.8 seconds, equal to 61°2821 euic feet per second. 
The actual discharge, therefore, was °6037 of that theoreti- 
cally due to the conditions of the experiment. Mr. Fran- 
cis’ account of his experiments gives no co-efficients, 
however, in these terms, 5:35 being the theoretical mean 
velocity of outflow due to a head of Ift. (as in the formu! 
Q= 5°35 LH fi), Mr. Francis has deduced from every 
experiment the actual mean velocity, due to a head of 1ft., 
to be substituted in place of 535. Thus for the above co- 
efficient of -6037, which we have calculated for ourselves, 
Mr. Francis would reduce it to its equivalent of 3°2298ft. 
per second mean actual velocity for 1ft.charge. But, as 
he considers that the effective length of a weir is 
diminished when its own length is considerably less than 
the width of the channel of approach as measured imme- 
diately above it (in the present case the channel was 14ft. 
wide for a weir of 10/t.) he has, after much comparison and 
investigation, adopted, for the corrected length of a weir, 
the expression 

L—0°1 nH, 


Where L=the actual length in fect, x the number of “end 
contractions,” and H the charge of water. Applying this 
correction to the measured lengt! of the weir, Mr. Francis 
obtains, in the above case, a mean actual velocity, due to a 
charge of 1ft., of 3°3318ft. per second, which is *6228 of 
5-35tt. In the following cases we have given the co-effi- 
cients calculated by ourselves, to be used when the formula 
535 LH Ii is applied to the various discharges 
over the weir already described, and without regard to end 
contraction. We have also given Mr. Francis’ constants 
for the same discharges, and from the value of these, as 
employed in his formula, we have also calculated the 
equivalent co-efticients where his allowance is made for end 
contraction, there being two complete end contractions in 
each of the following experiments :— 
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We may note here that the constant 5°35 employed in the 
formula Q= 5°35 LH ./ H is not quite large eaough : 
5°35 is intended to represent two-thirds of the tetminal 
velocity of a body in feet per second, after it has tjlen 
freely in a vacuum through the distance of one foot; byt, 
as this velocity is ./ 2 g, and as g, calculated for the latitude 
> $ — : 

of Lowell, is 32°1618, then / 64°3236 * = 53603, a 
constant which would give results about one-fifth of one 
per ceut. greater than those expressed in the column of 
theoretical discharges in the preceding table, 

The important fact to which we wish to eall attention in 





collects about it a slight hillock of water by virtue of capil- 
lary attraction, and, with a good light on the surface of | 
the water, this hillock causes a visible distortion of the re- | 
flection of light when the hook has been raised by the one- | 
thousandth part of an inch. ‘Ihe hook gauge is attached to | 
a finely cut micrometer screw, with a vernier scale attached 
for minute readings, and the whole is placed in a box, let 
down into the water to be measured, and in such manner 
that, while the water has free access to the box, there shall 
be no disturbance of the surface of the water due to a 
current. The hook gauge box being placed six feet up- 
stream from the edge of the weir, the exact charge on the 
weir was determined to the ;g}ysth part of a foot. The 
level of the water in the receiving chamber (or lock cham- 
ber) was taken by the same apparatus, A contrivance, 
which we could not well describe without a drawing, was 
applied in such a manner that, when the lock chamber (or 
measuring reservoir) had been sufficiently filled, the whole 
discharge of water over the weir could be instantly diverted 
from the chamber intoa side channel. ‘The time of the 
beginning and termination of each experiment was noted 
from a marine chronometer, beating half-seconds, and with 
which practised observers could still further subdivide 
seconds into tenths. An electric telegraph, with a sound- 
ing key, served as the means whereby the observer of the 
commencement and termination of each experiment gave 
the signal to a person occupied in taking notes in a small 
building near the weir. 

There would appear, therefore, to have been every pro- 
vision for the nicest observation, and from the personal 
acquaintance of the writer with Mr. Francis and with 
some of his assistants employed in making the experiments 
under notice, the belief may be here recorded that the care 
and skill exercised in conducting them justly entitle them 
to rank, in scientific accuracy, with those of MM. Poncelet 
and Lesbros, while from the great scale on which the 
former were carried on their results possess far more value 
for the hydraulic engineer. It is, however, to be kept in 





mind that the weir, from its truth and thin upper edge, 


| connection with Mr. Francis’ experiments is that, aithough 


the co-efficient of discharge over thin-edged weirs is 
slightly higher, with a head of 0°59ft. than at 1°47ft. and 
thereabouts, yet the difference is xceedingly smal, not, at 
the most, more than 2 per cent. With heads below 0-6ft. 
ona weir formed of thin plate, it is well known that the 
co-efficient becomes higher as the head or charge is dimi- 
nished; but, with heads greater than 0°6ft., a co-efficient of 
0-6 may be taken—for thin-edged weirs at leasi—up to 
heads of 1-5ft. Before concluding, we shouldaote that Mr. 
Beardmore’s formula (D) = 214 YH’), given in our last 
number, represents the discharge over one foot in length of 
weir, in cubic feet per minute. 


BOILER EXPLOSIONS. 


AMONG other mechanical engineering topics it appears 
that the Koyal Agriculiural Society have discu-sed the 
causes of and mode of guarding egainst boiler explosions. 
With the great number of farm engines now in use this 
subject is one of much importance. Already several explo- 
sions of agricultural engine boilers have taken place, and 
in most cases these have been attended witn loss of life in 
addition to a greater or less destruction of property. So, 
some time ago, at one of the weekly meetings of the So- 
ciety, Mr. William Fisher Hobbs in the chair, Mr. Hol- 
land, M.P., brought up the subject of boiler explosions 
Among other things that gentleman observed— 

“ The small number of cases of boiler explosions in proportion to 
the quantity of steam power used in agriculture arises, in a great 
measure, from the perfect way in which boilers and engines are 
made and sent out by the leading manufacturars; and partly, also, 
from the unexpected but gratifying fact tha: our labourers have 
turued out to be most exceilent aud effi:ient engine-drivers when 
ounce initiated by a mechanic who knows his duty, and especially 
after they have been--say for the first twelve months —well looked 
after by the master or owner of the engine. 

“The total quantity of steam power in agricultural use in Eng- 
land caunot be accurately ascertained ; but, according to Mr. Morton, 


in his ‘Handbook of Farm Labour,’ it has been increased during 
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the last four years by the addition of upwards of 40,000-borse 

power, of which a very large proportion is employed in portable 

engines, and only a very small r centage in fixed engines. | 
fr. William Crook, editor of the Chemical Gazette, in a letter 

s:— 
me There are many subjects connected with the ebullition of water 
which are not generally known, but which would throw consider- 
able light on many boiler explosions. Any one who has watched | 
perfectly pure water boiling in a clean glass vessel, open at the top, | 
will have observed the tremendous force with which the steam 
bursts forth at intervals, while at intermediate times the liquid is 
quite at rest. I have sometimes had thin glass flasks shattered to 
pieces by this explosive force of the boiling water, and that under 
the ordinary atmospheric pressure. The presence of different che- 
micals dissolved in the water has considerable influence on this per- 
cussive ebullition; alkalies, for instance, increasing the violence; 
while if a gas is being evolved in the liquid, the boiling takes place | 
with perfect tranquillity. A great deal, therefore, depends upon the 
quality of the water and the mineral impurities which it contains, 
some waters being quite free from this property, and others possess- 
ing it to a dangerous extent. Much also depends upon the amount 
of insoluble matter (carbonate or sulphate of lime) deposited in the 
boiler, and upon the state of aggregation in which the deposit is | 
formed—a sandy deposit being of little importance, but a hard stony 
cake being very liable to give rise to injurious results.” ; 

Said Mr. Holland, water when it boils has in it a certain quantity 
of air. If that air be boiled out of it, the boiling is checked. It is 
a mistaken idea that water boils always at the temperature of | 
212 deg. ; for, according to the degree of pressure, it may either boil | 
at a lower temperature, or be made not to boil, but remain quiescent, | 
at a temperature far higher than 212 deg. The following extract 
from a work by Dr. Carpenter shows in a few words how, under 
certain pressure, water is made to boil, and how vapour is formed :— 

“Water without air boils only at intervals, and stops altogether ; 
but if, when it has stopped, air be admitted by means of any solid 
substance which is put into it, however small the quantity of that 
substance, it will begin boiling again. ‘The smallest quantity of air 
that can be introduced will cause it to boil again.” 

Dr. Carpenter also says:— 7 , 

“The expansion of liquids under the influence of heat increases 
very rapidly as the temperature is raised, and it is particularly great 
when the liquid is heated nearly to its boiling point. The change 
of bulk is then very great and sudden; for all vapours have many 
times the bulk of the liquids from which they rose. Thus a pint of 
water would produce 1,694 pints of steam of the ordinary pressure. 
Though the vaporisation of fluids takes place chiefly under the 
influence of heat, yet the quantity of heat required to produce it is 
very different under different degrees of pressure. Thus, if we take 
water at the ordinary pressure as the standard we should find that 
any additional pressure (such as would be produced if the vessel 
were tightly closed) would render an additional quantity of heat 
necessary to convert it into steam ; while, on the other hand, the 
removal of the ordinary pressure of air will cause water to boil 
at a much lower temperature, as happens on the tops of high 
mountains, or may easily be shown by the air = Under 
pressure of the most powerful kind, water has been heated to 
such a degree that the iron vessel which contained it was red- 
hot throughout; and if the pressure had been withdrawn in 
avery slight degree, the water would have immediately passed into 
the condition of steam, which, by its very great elasticity at high 
temperatures, would have blown the vessel to pieces. On the other 
hand, when the pressure of the air has been entirely removed, water 
boils at a temperature not above that which it naturally has on a 
not day.” 

“tan Mr. Holland, as boilers having an incrustation on their 
inner surface, in consequence of a deposit of the impurities in water, 
are liable to “ burn,” it is highly important to prevent such incrus- 
tations, and thereby diminish the chances of accident. A discovery 
with this object in view—it cannot be termed an invention—-has 
been made by Mr. Spiller, the manager of the Chemical Establish- 
ment in the War Department, and has been for some time in use in 
the Government works at Woolwich. The mode of proceeding is 
s cribed :~ 
eam “ Chemical Establishment of the War Department, 
“ Woolwich, March, 22, 1862. 

“ Memorandum respecting the Prevention of Incrustation in Steam- 
boilers. —The hard mineral deposits which gradually accumulate on 
the interior surfaces of steam boilers owe their formation to the 
presence ei lime and other impurities in the feed-water. By the 
gradual heatipg and evaporation of the water these calcareous 
matters are slowly deposited in a semi-crystalline form, and give 
rise tc adherent crusts, often of considerable thickness and strength, 
whi-t render it necessary to interrupt the action of the boiler at 
ghvrt intervals in order thatit may be opened and cleansed by chip- 
ying or some such laborious mechanical means. If, however, a 
small proportion of crude caustic soda be mixed with the con- 
tents of the boiler at first starting, and occasionally renewed 
during the continuance of its working, this chemical agent will be 
found to have the property of immediately precipitating, in a granu- 
Jar or sandy form, the greater portion of the lime compounds origi- 
nally dissolved in the water. ‘These small particles readily subside 
as a kind of mud, and may be ejected from the boiler by opening 
the lower ‘ blow-off’ cocks for a few seconds once or twice during 
the day 

“ The dose of caustic soda necessary to be employed for this pur- 

ose will vary according to the degree of hardness or the amount of 

ime in tie water: as a general rule, three or four pounds per week 
will serve for a boiler of 20-horse power. In all cases it will be 
advisableto keep the proportion at a minimum, since the use of a 








think no steam boiler ever yet exploded just at the moment 
when the water within it began to boil under atmospheric 

ressure. If Professor Wilson can instance any case of this 
Kind we should be glad to know of it, and we should not 
object to leave a check for a reasonable amount with our 
publisher to meet any expense in looking up such a case. 
Such a discovery in physics would be worth far more than 
the sum, however a by itself, which we would 
cheerfully place at the disposal of the discoverer. We 
trust Professor Wilson will not deem our offer beneath his 
notice. 

Mr. Amos next spoke up. Asconsulting engineer to the 
Royal Agricultural Society, he might have been expected 
to broach some good ideas for the benefit of the agricul- 
turalists. He is reported, however, to have said that 

“ On opening the valve the air is first expanded by heat, and then 
it rushes out; so long as air is kept in the boiler there is no danger. 
During the time the steam is being got up, the fire is in an excited 
state, and the irregularity of the flame playing upon the boiler hasa 
tendency to keep the water in a state of ebullition; the danger of 
the water attaining heat without throwing off steam is whea there 
is a steady coat of fire upon it. When the steam is being got up, 
and the fire is in that state of levity, the opening of the valv2 is of 
po use, except to ascertain that the valve is in order.” 

Well done, Mr. Amos! This sounds practical, coming 
from the Society’s consulting engineer. In your oficial 
capacity please allow no boilers to be worked in future, at 
the Society’s shows, without a thermometer to show what 
heat water may attain, “ without throwing off steam, when 
there is a steady coat of fire upon it.’ If expense is an 
object, we will undertake to supply the thermometers on 
condition that any heat is shown in the water, above tie 
temperature rightly corresponding to the pressure, without 
throwing off steam, no matter whether the “ coat of fire” 
is steady or unsteady. 

Then did Mr. Appold arise to observe, that the freer the 
water might be from air the more likely would be the 
boiler to explode. What particle of evidence has Mr. Ap- 
pold in support of such an assumption? What reason is 
there for supposing that bocling water ever contains a trace 
of air? When water is boiled in an open vessel we may 
see the bubbles of air, expanded by heat, forming on the 
bottom of the vessel, and before ebullition begins these 
bubbles rise to the surface, break and disappear. But sup- 
pose it requires long boiling to expel the air from the 
water. There are hundreds, if not thousands, of cases 
where winding engines, ballast locomotives, boilers em- 
ployed to work steam hammers, steam cranes, steam fire- 
engines, &c., are kept “on the boil” for hours together 
without a drop of fresh water being admitted as feed, and 
yet, as a rule, these boilers do not always blow up, as they 
ought to do upon Mr. Appold’s conjecture. In the stecm 
fire engines of the London Fire Brigade, the water is kevt 
constantly at the boiling point by a jet of burning gas in 
the firebox, additional fuel being applied only on an alarn 
of fire. Yet although the water is kept slowly boiling for 


ing away the air, these boilers have not blown up on sud- 
denly raising steam to the full working pressure. How is 
it, too, that boilers supplied with distilled water, by means 
of surface condensers, do not blow up? Here almost the 
last trace of air is supposed to be extracted by the air pump 
before the condensed steam is returned, as feed water, to 
the boiler. And yet we question whether any boiler sup- 
plied from a surface condenser has ever blown up, and we 
can say, from our own observation, that no unusual pheno- 
mena attend the raising of steam in these boilers. By all 
means let Mr. Appold, Professor Wilson (who endorses 
him), and others of the Royal Agricultural Society, en- 
lighten us as to the explosive properties of hot water treed 
from air. In the meantime we will undertake to show 
them that boiling water is always free from air, 
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1958, JAMES McGrary, Bayham-terrace, London, “ Improvements in the 
manufacture of gas, and the apparatus to be employed for that purpose.” 
—Partly a communication from E. L. Norfolk, Salem, Massachusetts, 
U.S. - Petition recorded 7th Julu, 1862. 

2355. FRANcoIs THEOPHILE Motson, Rue Gaillon, Paris, “ Improvements in 
= process of cleaning organic matter.”—Petition recorded 23rd August, 

62. ; 

2409. WILLIAM Epwarp Gepar, Wellington-street, Strand, London, “ Im- 
provements in machinery or apparatus for manufacturing velvet.”—A 
communication from Frangois Joseph Ernest Flambermont and Louis 





large excess has undoubtedly an injurious tendency in disturbing 
the steady and proper action of the boiler. By employing this small | 
quantity o! soda, the scale will become so diminished in amount and | 
thickness 4s to permit of the boiler being used much longer than the | 
ordinary pericd without inconvenience. There are several methods 
of introducing the soda. It should first be dissolved in water; and 
it will usually be advantageous to prepare a solution of known 


Lefebvre, Passage des Petites Ecuries, Paris."—Petition recorded 30th 
August, 1862. 

2629. WiLLIAM Epwarp Grper, Wellington-street, Strand, London, “ Im- 
provements in the construction of leaden window sashes, casements, or 
glazed coverings or partitions.”—A communication from Joseph Nicolas 
Montain Liézard and Edmond Edouard Liézard, jun., Pontoise, Seine et 
Oise.— Petition recorded 26th September, 1862. 

2725. JouN HENRY JouNSON, Lincoln’s-inn-fields, London, Improvements 





strength—say 31b, in a gallon—which can be measured from the 
stock as requited, aud either poured through the safety-valve or | 
pumped in witl the feed-water. | 
“An pe Mey of the interior of the boiler after a preliminary | 
trial will afford the most satisfactory indication of the economy of 
the process, anc enable a judgment ‘to be formed in regard to the | 
proportion of material to be employed. It is difficult to avoid | 
altogether the formation of a thin scale; but, on opening the boiler, | 
the deposit should be trifling in amount and of so soft a nature as | 
to permit of its easy removal from the iron plates. There is not the | 
slightest possibility of the soda exerting any corrosive action upon | 
the metal of the oviler or fittings ; its alkaline properties are known 
to have a tendency to preserve the iron from rust. | 

“It may be staied that the system now described has been in | 
operation for some years in the Royal Arsenal, Woolwich, and also | 
at other manufaciories in the neighbourhood of London. The | 
application of caustic soda for this purpose was made at the sug- 
gestion of the undersigned, who is uot at the present moment 
acquainted with any material which is at once so etlicient and inex- 

sive. “ Jonn Spiter, F.C.S.” 

_ After Mr. Holland had concluded his paper, there was a 
discussion. Pro‘essor Wilson, whoever he may be, said 
that, with reference to a suggested precaution to open the 
safety valves of boilers while steam was being raised, it 
would be much better to open the valves before the water 
boiled than after boiling had commenced, because the 
greatest risk of an explosion is at the moment when the 
water begins to boil! Did Professor Wilson ever ascertain 
whether tea-kettles explode just at the moment when the 
water begins to boil? There may be some difference be- 
tween the boiler of a steam engine and a tea-kettle, but we 





in polishing precious and other hard stones, and in the machinery or 
apparatus employed therzin."—A communication from Victor Emanuel 
Tamisier, Paris. —Petition recorded 9th October, 1862. 

2757. WILLIAM GiLLUM Haig, Canonbury Park North, London, ‘* A new 
article of apparel to be worn instead of or in addition to a shirt front and 
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238s. WILLIAM JAMES WILLIAMS, Dorset-street, Salisbury-square, London, 
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2930, GEORGE PiacotT, Birmingham, ‘‘New or improved machinery for 
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metals and alloys.” 
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tions.” 

2934, ALEXANDER GUILD, Horbury-gardens, Notting-hill, London, ‘* Im- 
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recorded 30th October, 1862. 

2936. WILLIAM AstroP, Jubilee-street, Stepney, Middlesex, “ Improvements 
in the manufacture of paper.” 

0, DANIEL SPINK, Spaxton, near Bridgewater, Somersetshire, “ Improve- 
ments in the method of propelling shipsand other vessels.” 

2042. CHARLES Guspins, York-place, Portman-square, London, “ Improve- 
ments in irons forironing.” a 

2944. HENRY THomsoN, Buckden, Huntingdonshire, “ Improvements in rail- 
way signals,” 


hours together, and although there is every chance for boil- | 











2946. GEORGE SPEIGHT, St. John-street-road, Clerkenwell, London, ‘‘ An im- 
provement in the manufacture of collars for men’s wear.” 

2952. WiLLIAM JENKINS, Troedy Rhiw, Merthyr Tydvil, Glamorganshire, 
“An improved mode of and apparatus for cutting coal.”—Petitions 
recorded 81\st Oc/ober, 1362. 

2958. EBENEZER STEVENS, Hunter-street, Brunswick-square, London, “ Im- 
provements in iron shelves, stands, and racks.” 

2960. Evans Hopkins, Clarendon-gardens, Maida-hill, Middlesex, “ An im- 
proved mode of and apparatus for treating ores for the extraction of 
metals therefrom.”—Petiticns recorded lst November, 1862. 

2964. CLIFTON SHIELD, Newcastle-upon-Tyne, ‘‘ Improvements in the manu- 
facture of malleable cast iron.” 

2968. Epbwarp Humpurys, Deptford, Kent, “‘ Improvements in the con- 
struction of centrifugal pumps.” 

2970. THoMas OFFEN CLARK, Clapham Common, Surrey, ‘‘An improved 
portable spring-bottom bedstead.” — A communication from Joseph 
Moiroux, Rue St. Elizabeth, Lyons, France. 

2974. WILLIAM HENRY STALLARD, Mark-lane, London, “Improvements in 
umbrellas and parasols.”— Petitions recorded 3rd November, 182. 

2978. JouN McKean, Walmer Bridge Mills, near Preston, and Tuomas 
GRBENALL, Manchester, “Improvements in sizing or dressing yarns or 
textile materials.” 

2980. Tuomas Logan, Kensington, London, “ An improved kaleidoscope.” 
2986. Jouann ERNST Frigpricu LupeKke, Marke, Hanover, ** Improvements 
in magneto-electric apparatus for obtaining and applying motive power,” 
2988. ARTHUR WALL, Cannon-street, East India-road, Poplar, Middlesex, 
“ Improved processes for purifying lead, and extracting and separating 
silver therefrom, and in machinery for those purposes.” — Petitions recorded 

4th November, 1862. 

2990. SamveL RosotuaM, Birmingham, 
bodies.” 

2992. WILLIAM JoHNsoN, Buchanan-street, Glasgow, Lanarkshire, N.B., 
“Improvements in the arrangement and construction of pillars or 
standards for supporting telegraph wires."—A communication from 
Hugh Ross McKenzie, Port Elizabeth, Cape of Good Hope. 

2094. RICHARD ARCHIBsLD BROOMAN, Fleet-street, London, ** Improvements 
in taps or cocks.”—A communication from Jean Louis de Waroquier, Paris. 

2996. CLIFTON SHIELD, Newcastle-upon-Tyne, “Improvements in the 
manufacture of malleable cast iron.” 

2998. Joun Petrie, jun., Rochdale, Lancashire, and James TRAL, Sowerby, 
Yorkshire, “Improvements in machinery or apparatus for washing woo] 
and other fibrous materials,” 

3000. Danigt Hitt, Camden-road, Holloway, London, ‘‘ Improvements in 
apparatus for stamping or marking, and counting bank notes and other 
documents.” 

3002. THomas Brown, Wood-street, Cheapside, London, ‘* Improvements in 
machinery for surfacing fibrous materials.”"—A communication from 
William Fuzzard, Malden, Massachusetts, U.S.—Petitions recorded 8ti 
November, 1862. 

3004. WitLiaM Epwarp Gener, Wellington-street, Strand, London, “ An 
improved lift and force pump.” — A communication from Joseph 
Schlessinger and Michel Antoine Westermann, Pari-. 

8006. HENRY GriFFIN, Silvertown, Essex, ** An improved method of secur- 
ing india-rubber cylinders or rollers and blocks upon spindles and other 
bodies on which they are to be mounted.” 

3008. JouN ALEXANDER FULLARTON, Manchester, ‘‘ Improvements in machi- 
nery or apparatus for painting or coating hoop iron and other strips, 
bars, rods, or other such articles of metal, wood, or other material.”— 
Petitions recorded 6th November, 1862. 
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2570. ARCHIBALD VICKERS, Bristol.—Dated 12th November, 1859. 

2595. James GrauaM, Warrington Junction, Lancashire.—Dated 15th 

November, 1859. 

2615. SAMUEL CorBETT, Wellington, Shropshire.—Dated 19th November, 
1859, 

2623. AvGUSTR *Gopcnatx, 
November, 1859. 

2635. GeorGE WILLIAM Lenox, Billiter-square, London.—Dated 2Ist Novem- 
ber, 1859) 

2578. JAMES WALWORTH and Robert Harrowey, Bradford, Yorkshire.— 
Dated 14th November, 1859. 

2585. WILLIAM Henry Warp, Auburn, Cayuga, New York, U.S.—Dated 
15th November, 1859. 

2586. Epwakp Boruask, Allenheads, Haydon Dridge, Northumberland.— 
Dated 15th November, 1859. 

2603. JAMES WarD and HENRY BuRMAN, Stratford-on-Avon, Warwickshire. 
—Dated 16th November, 1859. 

2619. Epwanp Bartow and Francis Hamitton, Bolton-le-Moors, Lancashire. 
—Dated 19th November, 1859. 

2610. James McKenzie and STepuEN Tuomas Wrsrwoxrtu, St. Martin’s le 
Grand, London.—Dated 17th November, 1859. 






Essex-street, Strand, London.—Dated 19th 





Patents on which the Stamp Duty of £100 has been paid. 

2381. Georak ToMLINSON BOUSFIELD, Sussex-place, Loughborough-road, 
Surrey.—A communication.-—Dated 15th November, 1855. 

2738. HENRY BesseMER, Queen-strect-place, New Cannon-street, London.— 
Dated 7th December, 1855. 

259. GrorGr CoLLigr, Halifax, and James WiLuIAM CrossLeEy, Brighouse, 
Yorkshire.—Dated 17th November, 1855. 

2602 WILLIAM SMITH, Salisbury-street, Adelphi, London.—A communica- 
tioa.—Dated 19th November, 1355. 

2612. ALFRED VINCENT NeEwron, Chancery-lane, London.—A communica- 
tion —Dated 20th November, 1855. 





Notices to Proceed, 

1942. Tromas OGDEN D1xoy, Steeton, Yorkshire, ‘Improvements in means 
or apparatus for heating or warming rooms or buiidings with steam, and 
in cartying off the condensed steam or water therefrom.’—Petition 
recordea3ru July, 1862, 

1957. Tuo4as Epwakpbs, Liverpool, ‘‘ Improved movement for the indices 
for gas, vater, and other fluid meters.” 

1958. JAMis McGeary, Bayham-terrace, London, “Improvements in the 
manufactere of gas, and the apparatus to be employed for that purpose.” 
—Partly « communication from Edward Leman Norfolk, Salem, Massa- 
chusetts, U.S.— Petitions recorded 7th July, 1862. 

1962. CAkL BERNHARD GRUNER, Alfred-street, River-terrace, Islington, 
** Improvenents in photographic apparatus.” 

1966. Joun Riesy, Suffolk-street, Dubliu, Ireland, ‘‘ Improvements in 
breech-loading guns, and in extracting cartridges from such guns, and 
also in wind sights for fire-arms.” 

1969. HENRY WerHkxED, Bristol, “Improvements in the construction of 
handles, latches, or fastenings for doors, gates, and windows.” —Pe:itions 
recorded sth Juv, 1362. 

1973, ALFRED GiiBey, Oxford-street, London, ‘‘ Improvements in apparatus 
for washing anc cleansing bottles.” 

1974, HENRY SALTMARSH PONTIFEX, Banbury, Oxfordshire, ‘‘ Improvements 
in apparatus for aistributing water, applicable to cleansing casks or other 
vessels, or for other purposes.” ' 

1977. HERMANN Eschwe@r, Mincing-lane, London, “ Improvements in puri- 
fying wood and other vinegar.”—Petitions recorded 9th July, 1862. : 

1986. JosePH MANDER, Birmingham, * lmprovements in crochet needles an 
crochet needle holders.” 

1991. Joun Lermine North Holme Mills, Bradford, Yorkshire, “ Improve 
ments in jacquard or index machines.” 

1994. Joun HENRY Jounson, Lincoln’s-inn-fields, London, “ Improvements 
in braiding machines."—A communication from Thomas James Sloan, 
Paris. —Peitions recorded 10th July, 1862. 

2000. JAMES MILLER, Lambeth, Surrey, ‘‘ Improvements in apparatus for 
steering ships and other vessels." — Petition recorded 11th July, 1-62. : 

2014. Hon. WILLIAM ERSKINE COCHRANE, Osnaburgh-terrace, Regent's 
Park, London, ** Improvements in railway fastenings.” —Petition vecorded 
12th July, 1862. Ee 

2016. GgorGe Lowry, Salford, Lancashire, ‘‘ Improvements in machinery 
for carding and cieaning cotton and ocher fibrous materials.” 

2023. PAUL ANTOINE Lrcien Canonicat, Marseille, France, ‘* lmprovemen's 
in filtering water, and in apparatus employed therein.” 

2024. Grorek Fawcvs, North Shie.ds, Northumberland, ** Improvements in 
building boats.” 

2026. OLIVER PERRY DRAKE, Massachusetts, U.S., ‘*A new or useful and 
improved apparatus for vaporising and aerating a liquid hydrocarbor, to 
be burned tor illumination or for other purposes.” ; 

2027. Kosert RIDieY, Morlui, near Leeds, Yorkshire, and JAMES GRAFTON 
Jones, Cambridge Villas, Battersea, Surrey, ** Improvements in machi- 
nery and apparatus for ventilating mines and other places.”—Pe!itins 
recorded 14th July, 1862. s 

2028, ALEXANDER Lesuik, Turriff, Aberdeenshire, N.B., ‘‘ Improvements 12 
apparatus for applying steam or other motive power to cultivate the soi! 
and to actuate wheeled carriages.” 

2035. THoMas GoULSTON GuISLIN, Hatton-garden, London, ‘Improvements 
in the treatment or preparation of British and foreign alzw, and the 
application of the same to varivus branches of the arts and manufactures 
— Petitions recorded 15th July, 1862. 2 2 

2048. THomMAS BARNABAS DAFT, Queen-square, Westminster, ** oo seh ter 
ments in the manufacture of mats and other surfaces where vuleanise¢ 
india-rubber is employed.” . 

2049. THomMas BARNABAS Dart, Queen-square, Westminster, ‘‘ Improve- 
ments in the facture of vulcanised india-rubber thread.” —Petitions 
recorded 17th July, 1862. 

2061, RICHARD ARCHIBALD BRoomas, Fieet-street, London, ‘‘ Improvements 
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in revivifying animal black in apparatus employed therein, and in reco- 
vering a product employed in the revivification.”—A communication from 
Absalon Hippolyte Leplay and Jules Frangois Joseph Cuisinier, Paris. 

2064. WILLIAM EpwarpD Newton, Chancery-lane, London, ‘‘ Improvements 
in ordnance and projectiles for the same.”—A communication from Albert 
Hamilton Emery, New York, U.S.— Petitions recorded 19th July, 1862. 

2096. ALPHONSE VigNoN, Southampton-buildings, Chancery-lane, London, 
**Improvements in the means and apparatus for extinguishing fires 
either on land or water.— Partly a communication from Frangois Carlier, 
Boulogne on Seine, France. — Petition recorded 23rd July, 1862. 

2108. WiLLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in machi- 
nery for the manufacture of fishing and other nets.”"—A communication 
from Messrs. Felix Marie Baudouin and Achille Baudouin and Jean 
Baptiste Francois Jouannin, Boulevart St. Martin, Paris. — Petition 
recorded 24th July, 1862. 

2165- WiLLiaM CLARK, Chancery-lane, London, “Improvements in gas 
burners.’—A communication from Jean Jouvet, Boulevart St. Martin, 
Paris. 

2168. JAMES WILLIS Dixon, jun., Sheffield, Yorkshire, ‘‘ Improvements in 
coffee urns.” 

2169. Joun WyMAN Wooprorp, Sutherland-street, Walworth, Surrey, “‘ Im- 
provements in machinery for raising or forcing water.”—Pet.tions recorded 
30th July, 1862. 

2209. MARC ANTOINE FRANCOIS 
improved self-inking hand 
Mathieu Hector, Fromont, 
August, 1862. 

2249. ALFRED JosEPpH Martin, High-street, Bow, James Gooss, Prospect 
House, Bow-road, and Joun Buss, Bow Common, Bromley, Middlesex, 
“‘Improvements in apparatus for distillation.”—Petition recorded llth 
August, 1862. 

2261 AvGuUSsTUS Bryant CHILDS, Oxford-street, London, “‘ Improvements in 
machinery for cutting vencers.”— A communication from Harrison Parker 
and Jonathan Charles Sleeper, Boston, Massachusetts, U.S.—Petition 
recorded 12th August, 1862. 

2356. EpovarD AsTEL, Paris, ‘‘ Improvements in urinary utensils, also 
applicable to fixed and portable commodes.”—Petition recorded 16th 
September, 1862. 

2612. Marc ANTOINE FRaNcOIS MENNONS, Rue du Mont Thabor, Paris, ‘‘ Im- 
provements in the construction of chair settees.”"—A communication from 
Victor Wéry, Liege, Belgium.—Petition recorded 25th September, 1862. 

2785. Francois FExDINAND PrRupHOMME, Rue de Malte, Paris, ‘‘ Improve- 
ments in machinery or apparatus for raising water.”— Petition recorded 
15th October, 1862. 

2823. WILLIAM ALLEN TURNER, Laurence Pountney-lane, London, and 
Tuomas TowNSEND CoUGHIN, King’s-place, Stone’s End, Borough, Surrey, 
*‘Improvements in apparatus for measuring cloths and other fabrics, 
parts of which are also applicable to indicating distances travelled by 
vehicles.” — Peti'ion recorded 2th October, 1862. 

2898. EDWARD Hooper, Southampton, ‘‘ Improvements in roofing tiles.”— 
Petition recorded 28th October, 1862. 


MENNonS, Rue du Mont Thabor, Paris, “ An 
stamp.” — A communication from Louis 
Rue Chapon, Paris.—Petition recorded 7th 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 





List of Specifications pablished during the Week ending 
15th November, 1862. 

932, Sd. ; 933, 10d. ; 934, Sd. ; 935, 1s. 2d.; 936, 4d.; 937, 6d. ; 938, Sd. * 
939, Is. Gd.; 940 10d, ; 941, 1s. 4d. ; 942, 1s. 4d. ; 943, ; ; 
945, 4d. ; 946, 3s. 10d. ; 947, 4d. ; 948, Gd. ; 949, 8d. ; 950, 8d. ; 951, 10d. 
952, Is 4d. ; 153, 4d, ; 954, 4d 5 £55, ls. Sd. ; 956, 8d.: , 8d, ; 958, 4d. 
959, Is 4d.; 960, 4d. ; 961, 6d. ; 962, 4d. ; 963, Gd. ; 964, Gd. ; 965, 4d. 
966, 1s. 6d. ; 967, 8d. ; 968, 4d.; 969, dd. ; 970, 4d.; 971, 4d. ; 972, 8d.; 
973, 4d ; 974, 8d. ; 975, 10d. ; 976, 1s. ; 977, 4d. ; 978, 4d.; 979, Sd. ; 980, 
4d. 5 981, 4d. ; 982, 10d. ; 983, 8d. ; 984, 8d. ; 985, Sd.; 986, 4d. ; 987, 
10d. ; 958, 8d. ; 989, 4d. ; 990, 4d.; 991, 4d.; 992, 4d.; 993, 6d.; 994; 
Is. 2d. ; 995, 4d. ; 996, 4d. ; £97, 4d. ; 998, 4d. ; 999, Gd. ; 1000,10d. ; 1001, 
4d. ; 1002, 4d.; 1003, 6d.; 1004, 4d.; 1005, 4d.; 1006, 4d. ; 1007, 1s. 4d.; 
1008, 1s. 2d. ; 1009, dd. ; 1010, lud.; 1011, 1s. 64. ; 1012, 6d. ; 1013, Is. 4d. ; 
1014, 8d. ; 1015, 4d. , 1016, 10d. ; 1017, 8d. ; 1018, 4d.; 1019, 1s. 2d. ; 1020, 
l0d.; 1021, 4d. ; 1022, 4d. ; 1023, 10d. ; 1024, 10d. ; 1025, 4d. 


*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 
tangas High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent 

ce. 





ABSTRACTS OF SPECIFICATIONS. 


Tie following descriptions are made from Abstracts prepared expressly fer 
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CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1205. T. W. Asusy, Stamyord, “ Apparatus for obtaining motive power 
Srom the wind.”—A communicotion.~-Dated 25th April, 1862. 

This invention consists of a novel construction of apparatus for obaining 
power from the force of the wind. To this end a shaft is mounted (a: a suit- 
able elevation) vertically on a foot step, and secured atits uppe: end by 
means of stay rods or ropes attached to a collar in which the sheft is free 
to turn. Mounted horizontally on this shaft is a series of cross arns, which 
are intended to receive sails that are to be spread on skeleton frame hed 
to the opposite extremities of the several arms. These arms ar? arranged 
in pairs, and there may be one, two, or more pairs set one abov: the other 
at suitable distances apart to allow of the wind acting freely upon them. 
The cross arms are so mounted that they are free to receive an cxial motion 
to the extent of about 45 deg. in order to yield to the pressure of the wind. 
The cross arms of each pair are mounted so as to cross each other at right 
angles, and the skeleton frames of each cross arm are fixed soas to be at an 
angle of about 45 deg. Thus the pressure of the wind upon that sail which 
is presented to the wind will cause it to take a vertical postion, and pre- 
sent its head surface to the breeze, and at the same moment the position of 
its corresponding sail will be shifted so as to present the least possible 
resistance thereto.—Not procceded with. 


2. Sem, Glasgow, ‘* Steam engines and boilers.”—Iated 25th April, 





This invention relates to improvements in steam engines of the class 
known as “ Randolph, E'der, and Co.’s combined cylinder engines,” and to 
improvements in steam boilers suitable for the same, anc for other kinds of 
steam engines. A First improvement in the engines consists in constructing 
and arranging the valves, ports, and passages betwee1 each low-pressure 
cylinder and the high-pressure cylinder, so that,when the valve is admitting 
steam from the latter to the former, only a comparatirely small amount of 
admission opening (one port for example) is uncovered, while the same 
travel of the valve in the opposite direction will put a comparatively large 
amount of opening (two or more ports for example) ir communication with 
the exhaust passage. A Second improvement relates to the modification of 
valve gearing in use with the same class of engines, wherein the eccentrics 
mounted on a separate shaft or on a tubular shaft are reversed by the action 
of spiral grooves or feathers on such shaft on inoving it longitudinally. A 
Third improvement relates to the working of four cylinders when arranged 
to act in pairs on cranks at different angles. Hitherto two of such cylinders 
have received steam direct from the boiler, the other two receiving the 
steam which has already acted in the first two. According to the present 
improve ment, however, but which is designed only for steam of very high 
original pressure, the steam from the boiler works in one cylinder aud then 
in a second, from which it is made to pass into a chamber wherein it may or 
may not be superheated. From this chamber it is next made to pass into 
and work in the third cylinder, and finally works in the fourth one, from 
which it passes to the condenser. A Fourth improvement relates to the 
design or arrangement of the parts of four cylinder engines combined with 
Surface condensers. The improvements in steam boilers are applicable to 
the class of boiler in which the fire ga‘es act directly upon a series of tubes 
coataining the water, and they consist in arranging the tubing and other 
parts, and in applying apparatus in such a way that the water may circu- 
late through the tubing in a downward direction opposite to the direction 
of the fire gases. 

1215. J. Suaw, Liverpool, “ Steam and other power engines and indicators.”— 
A communication.— Dated 25th April, 1862. 

This invention consists, Firstly, in certain improvements in the arrange- 
ment of equilibrium valves for the admission of steam to the cylinder, and 
pda valves for its egress, rendering the same more efficient for the 
nee working of steam, especially when used in conjunction with the 
mgr and flexible piston described. Secondly, in an equilibrium and 
ikaae piston that: may be run with safety with little clearance in the 
= er ends, avoiding thereby a considerable amount of the loss of steam 
po ae by this clearance. Thirdly, ip governing apparatus of great 
one — and sensitiveness, capable of being arranged so as to act as a 
pe hg icator, applied to an equilibrium valve, in which certain improve- 
po Te made to greatly reduce the friction of its working parts, such 

paratus being applicable alike to stationary, movable, and marine engines, 


whether worked by Steam, air, gas, or.water, by means of which the speed 








of such engines may be kept at any required rate, though they be subjected 

to great variations of load. 

1257. D. M. Cups, New Oxford-street, London, ‘* Steam engines."—A com- 
munication.—Dated 29th April, 1862. 

This invention relates to the steam chest and valves. The steam passes 
through a pipe and enters a steam 5) which surrounds the valve ; the 
port being in communication with a branch sage conducts the steam to 
the cylinder port, and acting upon the inner head of the piston, forces the 
same forward, and by causing the fly wheel to revolve operates the con- 
necting rod which is attached to the valve lever. The exhaust escapes 
through the cylinder port, the passage, and escape pipe, which are thus 
brought in connection, and the valve lever being of d by the ing 
rod causes one fourth turn or revolution of the valve, and bt the parts 
in connection with the branch passage, and thereby opens the exhaust; 
the supply port being in communication with the passage admits the steam 
through the passage and cylinder oy to the guter surface of the piston 
head. The patentee uses the throttle of a double acting engine to reverse 
the engine. 

1259. D. M. Cuitps, New Oxford-streel, London, ‘* Means of changing a rotary 
into a reciprocating, and a reciprocating into a rotary, movement in ma- 
chinery.”—A coiumunication.—Dated 29th April, 1862. 

In carrying out this invention there is a slot in the device or frame as 
long as the stroke or motion required, and through which the shaft is 
designed to travel or pass, and there are grooves crossing the centre of the 
slot at right angles with the same. The groove is designed to receive a 
slide which operates upon a crank wrist. 


Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Yc. 

1164. J. C. Amos, Grove, Southwark, “‘ Supplying surface condensers with 

water.”"—Dated 21st April, 1862. 

The object of this invention is, First, to provide a ready access to the fan 
or impeller of rotary pumps, particularly when applied to the injection of 
water into surface condensers, and also, when required, to the fans of 
blowers. In the application of rotary pumps or impellers on ship board, 
and also on land, the space that can be afforded them is frequently very 
limited, and great difficulty has, therefore, been found in providing means 
for removing the fan and working parts for examination and repair, the 
construction of the fan case (when not divided down the middle) requiring 
space to be left on both sides—on one side for the removal of the bounet of 
the case, and on the other for giving the fan axle an endway motion. The 
patentee now proposes to form the case in such manner that the mere re- 
moval of the cover will allow of the removal of the fan, together with its 
axle and ing. 

1172. J. H. Jonnson, Lincoln’s-inn-fields, London, ** Propelling and maneu- 
vring ship.”—A conmunication.— Dated 22nd April, 1862. 

This invention relates to a peculiar mode of applying and actuating screw 
propellers, whereby greater command of the ship is obtained as regards 
steering, and the drifting on to a lee shore prevented. According to this 
invention it is proposed to mount the axis of the propeller in a movable 
frame, placed at the stern of the ship, and capable of turning through the 
half of a circle, so as to bring the propeller shaft at any desired angle with 
the keel. This frame may be turned either by the usual appliances adapted 
for moving the rudder of a ship, or by any other suitable mechanical 
arrangement. The propeller shaft derives its motion by the aid of suitable 
bevel or other gearing from a vertical shaft which forms the turning pivot 
of the frame, and this shaft receives its motion from the ordinary propeller 
shaft contained inside the ship through the intervention of a pair of bevel 
wheels.— Not proceeded with. 

1176. L. Houvex, Burnley, Lancashire, ** Harness for animals of draught and 
burden.”-— Dated 23rd April, 1862. 

This invention cannot be described without reference to the drawings,— 
Not proceeded with. 

1186. G. T. BousrigLp, Loughborough Park, Brixton, “ Elliptic springs for 
wheel carriages and other purposes."—A communication.—Dated 23rd 
April, 1862. 

The patentee claims the combination of the arched leaves of a spring, 
with an arched tie bar, substantially as set forth. He also claims the com- 
bination of the arched spring leaves and arched tie bar by means of a head 
on the tie bar, against the shoulder of which the end of the adjacent spring 
leaf abuts, substantially as described. He also claims the combination of 
two sets of spring leaves, and two tie bars, by means of a clasp embracing 
the adjacent heads of the tie bars, substantially asset forth. He also claims 
the combination of the spring tie’ bar and spring leaves, in such manner 
that the spring leaves may be fixed a certain distance before the pressure is 
cree to the tie bar to extend it longitudinally, substantially as set 
‘orth, 

1192. W. Haaoerr, Sherborne, “Locomotive engines and carriages for rail- 
ways.” — Dated 24th April, 1862. 

The documents relating to this invention cannot at present be seen, an 
extension of time for filing the final specification having been petitioned for. 
1203. J. OrForD, Wells-strect, Oxford-street, London, “* Carriages.”— Dated 24th 

April, 1862. 

In carrying out this invention the inventor improves the wheels by con- 
structing the nave, stock, or centre part of wrought iron, forged whole, 
bored and hardened, so as tu obviate the necessity for a separate axle box, 
and tapped so as to receive the spokes, which he also makes of wrought iron 
or other metal, and screws into the nave. In forming the felloes or rim of 
the wheel, he introduces a laminated principle of construction, using wood, 
vulcanite, india-rubber, and iron or steel, or other suitable metal. He 
improves the steps and parts thereof by fitting to the bottom of the door 
upon a dead pin aradial bar or rod, jointed at the other end to a slide made 
by preference of copper or zinc, and placed outside and under the carriage, 
and from this slide a second bar or radial rod jointed upon dead pins or other- 
wise is attached a rising and falling step. This step is so constructed and 
fitted that the tread is considerably longer than the limb, so as to provide 
more space or length for the foot, the extra tread being let in between the 
door and the bottom side rail of the carriage floor, and made to rise and fall 
by the action of the radial rods as the door opens and closes. The step is 
thus improved and made self-acting and noiseless, and also acts if necessary 
asa step for the door. To lessen the effects of concussion in the wheels he 
proposes to introduce a chemical combination of soft india-rubber and vul- 
canite between the centre of the axle box or iron nave, and that portion of 
the nave which receives the spokes.—Not proceeded with. 

210. R. C. MANSELL, Ashford,‘ Wheels to be used on railways.” —Dated 25th 
April, 1862. ‘ ¥ 

This invention consists in making certain combinations of grooved, 
filleted, or flanged tyres, in connection with grooved, filleted, or flanged 
plates or rings for securing the tyres on to the bodies of wheels, and pre- 
venting the said tyres flying off in the event of their breakage, and grooved, 
rivetted, and flanged rims of wheels and other appliances in connection 
therewith. In making these combinations the Fe cep uses the securing 
plates or rings in connection with the tyres and rims of wheels, and also 
with the tyres only, and he makes the tyres or tyres and rims with a groove 
in, or fillet or flange on, either one or both of their sides, and he makes the 
securing plates or rings of any form in cross section that may be required to 
fit the section of the grooves in or fillets or projections on the tyres, cr in or 
on the tyres and rims of wheels, so as to grasp the same. 

1243. R. Vame, Auckland, New Zealand, “ Propellers jor ships.” —Dated 28th 
April, 1862. 

This invention relates to endless chain propellers, and consists in means 
for maintaining the floats attached to the chains in proper positions, and 
for driving the chains. The chains are passed round two or more drams or 
rollers. The drums are furnished with projecting rims or collars, having 
indentations to receive the chains ; the drums may be placed either ina 
horizontal, vertical, or angular position. The floats are cut so as to receive 
the drum collars, and attached to the chains a little above, below, or in the 
centre. The floats work in grooved guides, and are furnished with pro- 
jecting arms and friction rollers. They are feathered and prevented from 
getting into a wrong position by the action of the water, and by their 
arms coming in contact with guides. The upper part of the propeller 
works in a case, and provision is made for hoisting the whole apparatus on 
deck in case of need. 











Great Cast Iron Orpnance.—New York papers received by the 
last mail contain an account of the trial trip of the Paissac turret 
battery, built on the plan of the Monitor, carrying two guns in 
her turret, one of 1lin., and the other of 15in. bore, the latter being 
the largest piece of ordnance that has yet been mounted on board 
any vessel. The following are the dimensions of the Paissac’s 
monster gun:— Maximum diameter, 48in.; minimum ditto (rough), 
38in.; minimum ditto (finished), 264in.; bore, i3in. The length of 
the gun is 13ft. 7in. ; the weight of rough casting, 68,000 Ib. ; of the 
finished gun, 42,000 lb. ; of the solid shot, 460 1b.; and of the shell, 
330 1b. The maximum or service charge of powder is 35lb. The 
speed attained by the Paissac on her trial trip was only five knots. 

PortasLe Gas Apparatus. — The oil gas made on board the 
Resistance iron ram, for lighting the engine room and stoke holes, is 
found to cost less than ordinary lamps, while there is an inestimable 
difference in the quality of the light. Petroleum is now to be 
distilled in the apparatus, as being cheaper than oi], and making 60 
= cent. more gas. A 24-light apparatus will, it is said, cost but 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tue Iron Trape or THE Past Week: Quieter Condition: Good 
Demand for General Merchant—Jron Statistics—Coan Trapve: 
Maintenance of Brisk Demand—Threatened Colliers’ Strike—Coau 
Trave Statistics—GeENERAL Trapes: Favourable State—Traves 
or WittennaLtt— THe Iron anp Coat TRabEs OF THE PorrTeRtes 
—Tue Durty on Brass Tusrne For FRANCE. 


In the iron trade a somewhat quieter tone was perceptible on 
‘Change in Birmingham yesterday, and in Wolverhampton on 
Wednesday. The number of works is diminishing at which orders 
are being refused for sheets and co Nevertheless, there are no 
works at which this description of iron is produced where activity 
is not apparent, and the prices secured for the work are remunera- 
tive. A dull period of the year has now commenced, but, as com- 
pared with our condition last year, we are brisk throughout the 
whole district. The trade has risen to a higher level, and is likely 
to remain there, with very slight depression, up to spring, when a 
greater height will necessarily be reached. The iron merchants re- 
port a much better demand for general merchant now than is usually 
the case in November, and the produce of a house of but recent con- 
nection with the finished iron trade is so largely in demand that, 
although its price is high, yet even in these descriptions the con- 
cern is busily employed. The fact is encouraging, as revealing 
greater attention to quality in South Staffordshire, and also as 
demonstrative that a superior quality of iron is growing in demand. 

We gather from the mineral statistics for the year 1861, with an 
early copy of which we have been favoured by Mr. Robert Hunt, 
that the quantity of iron raised and used in the furnaces of the United 
Kingdom during the year ending Dec., 1861, was 7,215,532 tons, 
valued at £2,302,371; in 1860, 8,024,205 tons were raised. The pig 
iron produced in 1861 amounted to the large quantity of 3,712,390 tons, 
it being, in 1860, 3,826,752 tons. In 1861 the value of the pig iron 
produced at the place of production was given as £11,480,256. 
‘There are reasons for believing that this was estimated at too high 
a price per ton, especially for the large production of inferior irons. 
This has been corrected as far as possible, and the estimate now made 
gives the value of the pig iron made as £9,280,975. During the 
present year means have been adopted for obtaining, as it is believed, 
with yet more correctness, the cost of producing iron in all the dis- 
tricts. The number of furnaces built in the Staffordshire and Wor- 
cestershire districts is entered at 182, the number in blast at114. The 
number built in North Staffordshire is 82, and in blast 23 3; in 
Shropshire 31 built, and 22} in blast. The total produce of South 
Staffordshire is entered at 395,650 tons, of North Staffordshire at 
187,700 tons—a total produce for Staffordshire (North and South), 
583,350. The total — for Shropshire is 140,791 tons. 

The coal trade still maintains the animated condition previously 
noticed, with a full maintenance in prices. The following is the list 
of prices west of Dudley :—Best thick, 11s.; common, 8s.; lum 
7s.; and fine slack, 2s. 6d. per ton; heather coal, 10s.; lumps, 78., 
brooch coal, all one way, 8s. 6d.; and nuts, 5s. 6d. perton. Theprice 
list on the east side of Dudley shows that the realised prices are 1s. per 
ton in advance of the above quotations. A notice has been issued by 
the thick coal colliers and stone getters threatening that unless an 
advance of 6d.\is declared on the wages of the former, and of 3d. on 
those of the latter, work will be ceased after the 29th inst. If the 
masters comply with the demand the wages of the thick coal 
colliers will be raised to 3s. 9d., and of the stone getters to 8s, per 
day. This matter together with an advance in the price of coal will 
receive full consideration at an early meeting of the coal masters. 

In connection with the coal trade we learn by a reference to the 
mineral statistics that the rate of exhaustion whieh is now going on 
over our coal fields still increases. From 3,052 collieries there was 
used and sold in 1861, 83,635,214 tons. Two millions and a half 
tons were wasted in the process of working, and burnt at surface on 





the collieries of Durham and Northumberland only. The total 
waste must therefore have been very large, although information 
FY i y 1 





thereof could not be correctly obt The of collieries 
now in North Staffordshire is 128, and in South Staffordshire 452, 
making a total of 580. The following table will show the produce 
of these collieries :— 

Nortu STAFFORDSHIRE. 


Coals used at ironworks .. .. .. «. 
in the potteries .. 150,000 








“ ordinary local consumption 870,500 
Colliery consumption .. .. ss os 17,000 
Sent out of district and sundries .. 795,600 

2,372,500 

South STAFFORDSHIRE AND WORCESTERSHIRE. 

Tons. 
Coals used at ironworks .. .. .. .. 2,550,500 
- an collieries and lime-works 160,750 
Ordinary local consumption .... .. 650,000 
Sent out of district (estimated) «+ 1,520,000 

4,881,250 

Total produce .. .. «. «. 7,253,750 


November, in the manufacturing districts, has gained a notoriety 
for the dalness in trade which, during that month, commonly pre- 
vails. The rule, however, just now does not seem to prevail in any 
very warked degree among the leading trades of this district, 
When it is considered that some degree of languor has, during the 
last week, been experienced in the trade of the kingdom generally, 
the exemption of this district from any marked depression is some- 
what gratifying. A quiet trade is doing in japan goods. The tin- 
plate workers and hollow-ware makers are kept in wage | constant 
employment. Some difficulty is experienced in finding full employ- 
ment for the saddlers’ ironmongers, at Walsall. A depression in 
ae has taken place in the lock trade of Willenhall, though a 
ittle more activity is found to exist. In Darlasion and Wednes- 
bury the number of unemployed operatives is tolerably small. In 
the chain and cable trades an average amount of activity is not per- 
ceptible. At the foundries business is tolerably active. In the 
staple tradesof Birmingham a fair supply of orders have been re- 
ceived. In the jewellery and other fancy trades less activity is 
apparent. The rolling mills are kept in motion ; and, in the edge- 
tool, tube-making, metallic bedstead, and electro-plate trades a 
steady trade is doing. Foreign orders have been as numerous 
as usual at this season of the year, the largest number coming from 
South America, the Cape, and the West Indies. —— maintains 
a firmness in price, with no prospect of a change. quiet feeling 
prevails in the metal market. For English tia a fair inquiry is 


experienced. 

Relative to the general trades of Willenhall and its surrounding 
townships, we have to report that a moderate degree of activity still 
prevails. This, it has been correctly remarked, is chiefly attribut- 
able to the improved state of affairs in Australis and the unfluctuat- 
ing demand for local products from Germany and other continental 
markets. The home trade is somewhat languid, owing, among 
other causes, to the distress in the cotton districts ; and arrivals from 
the Cape are anything but satisfactory, in consequence of the com- 
mercial depression reported by last mail. A few orders have been 
received during the month from France, but it is becoming apparent 
that, so far as that market is concerned, English makers of common 
locks will be unable to compete successfully with the French and 
German manufacturers, the present tariff, clthough comparatively 
low, being a serious item to English makers. The duty on locks is, 
we believe, 15 francs per 100 kils., which on middle-class articles 
would amount to something like 2s. 6d. per dozen, and common 
goods in proportion. This, we fear, will be sufficient to restrict the 
demand for common articles; but for good, serviceable locks it will 
not be likely to preclude a wholesome competition. The demand for 
rim, dead, and mortice locks continues unaltered. The padlock 
trade, although in some ‘nstances depressed, is in cane ae 
tolerably brisk. A very extensive order for wrought iron pad 
for exportation has recontly been received by one of the leading 








THE ENGINEER. 





Nov. 21, 1862. 








houses in the trade. The gun lock makers of Darlaston give more 
cheering reports of that branch of manufacture, and there is a little 
more animation perceptible in the chest and cupboard lock trade of 
Short Heath and New Invention. The key-stampers are all busy, 
some of them having recently been engaged in stamping various 
articles for the use of the Government. Incurry combs no improve- 
ment can be reported; indeed, this branch of manufacture is almost 
in a state of quiescence, being unfortunately dependent upon a 
settlement of the American conflict, and the re-establishment of com- 
mercial intercourse between this country and the Southern States. 

The trade of the Potteries in the past year has been carefully 
reviewed. We extract the following reference to those depart- 
ments of the trade of‘ North Staffordshire in which our readers 
are most interested:—The coal trade of North Staffordshire is pretty 
distinctly divided into three departments—potters’ coal, house fire 
coal, and coal for iron-making purposes. To these has been added a 
limited demand for locomotive engines; but this is confined to a 
particular description of coal (the “ hard” coal) and does not call for 
further notice. During the past year as in former years the demand 
for potters’ coal has fluctuated with the earthenware manufacturer, 
upon which it depends, and the get of coal for this particular pur- 
pose has kept pace with the production of earthenware and 
china. When the latter is active the coalpits work eleven or twelve 
days a fortnight ; when it falls off the work at the pits is reduced to 
even four or six full days. We need not say that, during the past 
year, the demand for potters’ coal has been neither regular nor en- 
tirely satisfactory. The sale of house fire coal has suffered from the 
diminished prosperity of the district. A casual observer might not 
suppose that the comparatively good or scanty earnings of a district 
would make a very great difference in the consumption of such an 
article of domestic necessity as house fire coal; but persons 
acquainted with the trade are fully aware of the immense difference 
which takes place in the demand between good and bad times. The 
past year has certainly been below an average of years in this respect. 
Coal for iron-making purposes has found a sale to a considerable 
extent (but not, by any means, for the full quantity which could 
have been supplied), and at prices which can have been barely re- 
munerative. In ironstone raised for sale the year just closed has 
not becn more favourable than the one which preceded it. Prices 
have ruled very low, and the get has been still further diminished 
in those cases where it was practicable to do so. Within the last 
month there has been a slightly improved demand—just sufficient to 
clear off some of the small stocks which have accumulated in spite 
of the reduced get, but no permanent improvement can_ be 
imparted to this branch of the trade by anything short 
of a revival of the iron trade itself. ‘The iron trade of North 
Staffordshire has retained throughout the year much the same 
general features with which it ope.ed, and which we alluded to (as 
characterising the close of the former year) in our lastresume. The 
number of blast furnaces now in work is 24 out of a total of 35, 
being the same number in blast as at the close of 1861. ‘The make 
of pig iron, however, has been greater in the year now under 
review than in the former year, during a portion of which a less 
number of furnaces were in blast. Stocks of pig iron have been 
rather decreased, the local consumption having been well maintained, 
and the surplus make having been taken for other districts at about 
stationary prices. Considering the low prices which have ruled for 
pig iron, what we have just stated does not say much for the re- 
munerative characier of the trade to producers; but it does say a 
great deal for the capabilities of the district that it has successfully 
competed with other localities in quality and in other commercial 
conditions, so as to have a smaller pei centage than many of them of 
its furnaces and its workpeople unemployed. We have remarked 
that the local consumption of pig iron has been well maintained. 
This fact has been due to the rather brisk demand for plates and 
angle iron for shipbuilding, and for the construction of 
bridges, and to the high reputation for quality in those descvip- 
tions which North Staffordshire has established in the markets of the 
world. The orders for general merchant bars have not been by any 
means in an equal proportion, but latterly that discrepancy has 
been to some extent redressed, and this continues to be a wholesome 
feature of the trade. North Staffordshire, like other new districts, 
laboured for a long time under a prejudice against the quality of its 
iron, a8 compared with the iron manufactured in the southern divi- 
sion of the country; but, as we intimated last year, the increased ex- 
perience and indomitable energy of its manufacturers had then practi- 
cally overcome that difficulty, and it may new be even more con- 
fidentiy stated that they have in that respect obtained the position 
which their exertions have deserved. South Staffordshire, with 
its older and more complete organisation, retains the prerogative 
of fixing the trade prices, and throughout the past year they have 
remained unultered at £7 for bars, £8 for hoops, and £8 10s. for 
plates at the works, except that a special reduction on hoops of ten 
shillings was declared in March, leaving the price £7 10s. Upon 
a review of the year there is no cause for discouragement, though 
there cannot have been any very good returns upon the capital 
embarked, for it is to be feared thatin too many cases even the 
“list prices” have not been realised. It is true that extensions 
of ironworks are in contemplation, but these must be rather in anti- 
cipation of future improvement in the state of the trade and in the 
scale of prices; and it must be remembered that in the iron trade 
almost more than in any other tradeof manufacturing industry a large 
production is of vital importance for the purpose of economising the 
general charges which press in a greater degree upon asmall than 
a large establishment. 

Our manufacturers are not even yet quite “up” in {the Anglo- 
French tariff. The French Government recently advertised for a large 
quantity of brass tubing required for naval purposes. A number of 
Birmingham mannfacturers had sent in tenders; but it appears that 
some of them have been labouring under a misapprehension that the 
duty chargeable upon such wares is only fifteen frances per 100 kilo- 
grammes, and they have regulated their tenders accordingly. The 
Minister of the French Marine, observing the mistake that had been 
made, at once communicated with M. Verdier de Latour, the French 
consul in Birmingham, and a telegram was received yesterday 
(Thursday) evening week from which it appears that the customs 
duty on tubes of this kind is 25} francs (£1 Us. 5d.) per 100 kilo- 
grammes if conveyel in French or English ships, and 27} franes 
if carried in foreign bottoms. The adjudication took place at 
‘Toulon on Monday last. ; 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


State or Trane: Sheffield: Manchester: Derbyshire—NortHern 
Matters: Railwey Arrangements—TRADE OF THE NortH-East 
Ports: The Lou Lights Dock: Trial of Ships’ Pumps at 
Sunderland—Livexvoor: New Steamer: New Winding Engines— 
Scormisn Marrers: Clyde Shipbuilding: Railway Progress. 

Tue slight partial improvement which was noticed in the trade of 

Sheffield last week has not been fully maintained, and some firms 

who hitherto have been the least affected now find a falling off in 

their orders. The large iron and steel houses are less fully em- 
ployed, especially in tie railway spring department. The cutlery 
trades are still depressed. Some of the manufacturers of engineers’ 
and machinists’ tools are moderately busy with orders, both for the 
country and for exportation, but other firms in these trades are not 
doing much. Captain Palin, reporting on the state of employment 
in Manchester, returns tue position of the machinists and foundries of 
that city as follows:—Machinists: Working full time with full com- 
nag of hands, 5; working full. time with a portion of their 
hands, 22; working shcrt time, 18; stopped altogether, 2. Foun- 
dries: Working full time with full complement of hands, 4; work- 
ing full time with a portion of their hands, 15; working short time, 

4; stopped altogether, 1. The total number of persons now wholly 

out of work is rather more than one-third of the aggregate ordi- 

narily employed. A litle more animation bas been noticed in the 

Derbyshire iron trade, orders having been received from &éveral 








railway companies which are paying increased attention to the 
renewal of their permanent way. The manufacture of armour 
lates also proceeds with unabated vigour, the Park Gate and Atlas 
Works being actively engaged upon them early and late. It is 
gratifying in these dull times to find that a little industrial Jife still 
exists somewhere. 

In the north there is a confident rumour of an intention on the 

art of the North-Eastern and North British Railway Companies to 
eave the Edinburgh and Glasgow at 5 per cent., in order to secure 
to the great east coast lines an independent access to Glasgow. The 
scheme, however, would probably be stoutly opposed by the London 
and North-Western and Caledonian interest, and it seems extremely 
doubtful whether it would be sanctioned by Parliament. The 
directors of the North-Eastern have invited tenders for the construc- 
tion of a branch, 3% miles in length,’from Arlington station, on the 
Leeds Northern line, to Otley. The annexed tabular statement 
illustrates the movement of coals and coke from the north-east ports 
in October, 1862 and 1861 :— 


Coals Coke. 


Ports. 1862. 1861. 1862. 1861. 
Tons. Tons. Tons. Tons. 
Newcastle .. 908,724 .. 215,282 .. 19,406 .. 13,018 
Sunderland .. 86,994 .. 104,751 .. 3,798 . 3,991 
Hartlepools .. .. 51,202 «. 67,2295 .. 2,302 .. 6,595 
aa 9,642 .. 13,190 .. Cine 00 | wees 
Shields ee $3,277 .. 4,869 .. o<ee 351 
Amble .. .. « 4,914 .. 4,926 .. ooen 90 see 
Middlesbro’ .. .. 7,007 .. 10,870 .. 2,482 .. 5,603 
Seaham .. .. ec 4,442 .. 4,983 .. wD us aaa 
Stockton.. .. «. 50 .. 66. 75 cc cone 


Of goods other than coal and coke exported during the same corre- 
sponding periods, the value was as follows :— 


Ports. 182. 1861. 


Newcastle... .. .. oc oc £192,126 .... £81,848 
Sunderland ne (ne) ae oe ae 6,348 .... 2,813 
The Hartlepools.. oo cs SUO,dtl oop. GES 
Middlesbro’... .. «+ cc ec 40,276 .... 38,415 
Btockton .. oc co ce ce oe L717 wee 

Seaham  .. «c. co of of oe 26 cnee oe 
Shields .. .s of oo «+ oe 1,191 ..06 726 


Mr. Spencer has commenced a course of lectures on practical 
engineering before the members of the Newcastle Literary and 
Philosophical Society. The long-agitated question of the Low 
Lights Dock was discussed at the monthly meeting of the River 
Tyne Commission yesterday week. A report submitted by Mr. 
Ridley on the subject, recited the progress of the undertaking. The 
coalowners of the district, who are chiefly interested in the pro- 
motion of the work, and who have been loud in their com- 
plaints against the commissioners for their supposed tardiness 
in the affair, have not, it would appear, indicated their ear- 
nestness in a very tangible manner; the replies received 
to the appeal addressed to them being almost unanimous in 
declining to guarantee the shipment of any definite quantity of coals 
in the new dock, and no capital being either promised or assured. 
From the Duke of Northumberland, who had been communicated 
with, a more favourable answer had been received. His Grace 
expressed his cordial approval of the project, and undertook to grant, 
in the shape of a temporary loan, the land necessary for the purpose 
of its completion. The only remaining source of uncertainty seems 
to lie in the direction of the Blyth and Tyne Railway ; and the com- 
mittee recommend that, on the views of that company being defi- 
nitely obtained, an application should be made for a loan for the 
execution of thescheme. At this meeting it was agreed that notices 
should be given for an application to Parliament in the next session 
to euable the commissioners to build, hire, or purchase steamers, to 
use them for towing vessels in the docks and river, and also to regu- 
late the rates to be charged by any person for towing vessels in all 
parts of the docks and river, and to the sea; also, to enable the commis- 
sion to levy dues on steam tugs entering the docks for the purpose of 
towing vessels; and also for power to regulate the times of de- 
parture of river steamers. A number of gentlemen interested in the 
shipping trade of Sunderland, witnessed a trial yesterday week, on 
board the barque Dee, lying in the south dock, of Norton’s patent 
diaphragm pump. The Dee belongs to the African Screw Steam 
Navigation Company, and was formerly a screw steamer, although 
she has now been altered into a sailing vessel. The pumps act by 
sucking up water, instead of lifting it, and are thus not liable to be 
choked. The apparatus experimented upon was, with the exception 
of the fly-wheels and handle, contained in a cylinder scarcely 2ft. 
high, and varying from 8in. to l4in. in diameter. Eight men 
worked a pair of pumps, and the rate of discharge was 16,682 
gallons per hour. In 28min. the water in the hold of the ship was 
lowered &in., the pumps sucking froma height of 22ft. 

Messrs. Jones, Eclaain, and Co., of Liverpool, are about to launch 
a steamer, of which great things are expected. The plates of this 
vessel are made of steel, and are only skin. in thickness. She will 
be about 250 tons burthen, 12ft. deep, 30ft. beam, and 220ft. long. 
She will be supplied with oscillating engines by Messrs. Lawrence 
aud Co., aud it is expected, from the peculiarity of her build, and 
the power of her engines, that she will be able to steam upwards of 
20 knots an hour. Vessels of this description have of late been 
in demand for a “ peculiar trade "—in other words, for running the 
blockade of the American ports. 

A heavy campaign will, it appears, be cut out as usual for 
the parliamentary session. The Lancashireand Yorkshire Railway 
Company will apply for powers to construct a line from Stainforth, 
on the South Yorkshire, to the Hull and Selby line of the North- 
Eastern, with which it is proposed to effect a junction at the west 
side of the Staddlethorpe station; a short branch commencing from 
the South Yorkshire at or near Goole, andterminating by a junction 
with the Lancashire and Yorkshire, in the same neighbourhood; 
another short branch from Skelton to Howden, &c. Powers are also 
to be applied for to secure running powers, and other arrangements, 
in relation to lines and stations at Doncaster and Hull, the Victoria 
Dock branch at Hull, lines connected with the Hull docks, &c. The 
North-Eastern will apply for powers to construct branch lines at 
Neweastle and Starbeck. The Bradford, Wakefield, and Leeds 
propose an application for lines to Methley and Low Moor, to the 
Barnslay Coal Railway, and at Leeds. Several extensions 
are contemplated of the Barnsley Coal Railway. The North- 
Eastern will also renew its application for the Hull and 
Doncaster branch, which was unsuccessfully brought before 
the House of Commons last session. The London and North- 
Western proposes to carry out new railways in the West Riding of 
the county of York and in the county of Lancaster, to construct 
new works, and to acquire additional powers in the county of the 
city of Chester, and in the counties of Lancaster, Middlesex, and 
Stafford; to make arrangements with the South Leicestershire, the 
Cannock Chase, the Conway and Llanrwst, the Hampstead June- 
tion, the Denbigh, Ruthin, and Corwen, Brecon and Merthyr Tydfil 
Junction, the Hereford, Hay, and Brecon, the Stourbridge, the 
Tenbury, the Tenbury and Bewdley, the Irish North-Western, the 
Great Western, the West Midland, the Great Eastern, the Cromford 
and High Peak, and the Shrewsbury and Welshpool companies. 
It is proposed to incorporate new companies to connect Shiffnal, 
Newport, and Norton Bridge and Lytham and Preston. 

The Bridgewater trustees have started a fresh pair of vertical 
high pressure winding engines of 150-horse power at New Colliery, 





Mosley-common. ‘The makers were Messrs. E. and J. Timmins, of 
Bridgewater Foundry, Runcorn. 
From Scotland we glean one or two points of interest. Messrs. 


Swan have launched from their iron shipbuilding yard at Maryhill 
a screw steamer l40ft. in length, 20ft. in breadth, and 500 tons 
burthen. She was named the Collena, and will be employed by her 
owners, Messrs, Moriss and Munro, of Glasgow, in the foreign and 
coasting trade. Messrs. L. Halland Co. have launched at Greenock 
a screw steamer of 600 tons named the Bussorah, and built for the 
Calcutta and Burmah Steam Navigation Company. The Bussorah 
is now being engined by Messrs. A. and J. Inglis, of Glasgow. 
The steamship St. Andrew bas made the passage from Moutreal to 





the Clyde in 10 days and 20 hours, the quickest run of resord. Mr. 
Archibald Denny has launched a paddle steamer of 400 tons, named 


the City of Duneden, and built forthe New Zealand ccasting trade to 
the order of a colonial firm. She is constructed so as tocarry a large 
cargo with a lightdraught of water, and is to be fitted with engines 
of 100-horse power. Messrs. Burns have contracted with Messrs, 
Caird and Co., of Greenock, for two paddle steamers for the Royal 
Mail line between Glasgow and Belfast. Messrs. Napier are also 
building a paddle steamer for the same line, so that by next summer 
there will be an entirely new fleet of steamers to conduct the mail 
service between Scotland and Ireland. The portion of the new 
Wemyss Bay Railway, extending from near Port-Glasgow to Spango 
Farm, half-way to Inverkip, has been contracted for by Mr, 
Wotherspoon, of Kilbirnie, and has been marked out its whole 
length. Operations have been begun at Murdiston Farm, where 
there will - considerable depth to cut. The eastern portion of 
the contract from this point will be most laborious. A tunnel 
has been commenced near the Flint Mill. The Caledonian 
Company is about to proceed with the Coatbridge, Baillieston, and 
Glasgow line. On Wednesday, the company’s engineer met a num- 
ber of geutlemen connected with the construction of railways for 
the purpose of enabling them to make out their estimates. Amon 
those present were Mr. Ward and Mr. Middleton, of Glasgow; Mr. 
Barr, of the Helensburgh Railway; and Mr. Freeman, who has at 
present heavy contracts near Perth, and also at Douglas. The pro- 
bability is that by the ensuing spring, or perhaps earlier, the work 
will be commenced. 

We referred, a week or two since, to the campaign commenced by 
Mr. Wrigley against the direction of the London and North- 
Western. Mr. Wrigley's scheme for splitting up the great system 
into sections seems useless and impracticable. Besides, the Exhi- 
bition has so largely swollen the traffic that it will be difficult to get 
upa good grumble at the next half-yearly meeting. But what Mr. 
Wrigley and his friends—who have probably done some good— 
should aim at is the checking of useless competition and foolish 
litigation—in a word, at a policy of prudence and peace. The 
directors have issued a printed account of the statement submitted 
by the directors at the conference of the proprieto s held last week 
at the Euston Station, and which resulted in the expression of 
an opinion against the system of sectional management, lately 
advocated by Mr. Wrigley and a considerable body of stock- 
holders. In this document it is contended, firstly, that the fall 
in the rate of dividend from 10 per cent. in 1846 to the 
average of £4 18s. 10d. per annum for the last thirteen years 
has been almost entirely owing to the competing lines created since 
that date; secondly, that, as the company no longer enjoy the 
monopoly of any special traffic, they have now no further losses of 
the kind to sustain, and may look, therefore, to a constant improve- 
ment in revenue from the natural progress of the trade of the 
country ; and, finally, that, so far from the engagements entered into 
for the leasing, guaranteeing, or working of other lines, in order to 
preserve, as much as possible, their existing business, having been a 
cause of injury, the error was that these engagements were not made 
more promptly, instead of having been delayed until they had become 
necessities. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade, Brokerage is no 
charged for buying except on Foreign Tin. 
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Copper is dull. 

Tin has declined £4 per ton. 
Lrab.—Less inquiry. 

Tin PLatis.—-But little doing. 
Nov. 2 th, 1862. 


--‘- PRIGES CUKRENT OF TIMBER. 
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Giascow, 19th November, 1862. 
Throughout this week a fair business has been done at good — 
56s. 6d. and 56s. 9d. cash being paid, bat heavy realisations yesterday au 
to-day have had the effect of ae the Quotation to 563. 8d. cash, at 


which there are now sellers, buyers 
Exports lat week were 6,418 tons, against 9,938 tons in the cor 


Y'Saaw, TaowPsor, ax Moond, Matat BRoxsns. 
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THE THAMES EMBANKMENT. 
(From the Times.) 

Many of onr readers have doubtless noticed the curious tripodial 
structures of rough timber that are now to be seen in the river, at a 
little distance from its north shore, between Westminster and 
Blackfriars. These are not, as most people have supposed, the 
nuclei of fresh piers ; they are the premonitory symptoms of a much 
more important change. They indicate that work has been at last 
commenced on the Thames embankment. The total length of 
the embankment proper is to be a little over 6,000ft. Its 
width will vary at different parts from 200ft. at Temple- 
gardens to 400ft. at Hungerford Bridge. Along its whole length 
will be one noble roadway of 70ft. wide and two footways of 15ft. 
wide each. Only on the cast side of Temple-gardens will the 
dimensions of this fine avenue be reduced to a total width of 70ft, 
namely, 50ft. for road and 10ft. for each of the footways. The 
height of the road above high-water level will average about four 
feet, till the incline commences by which it is carried up on arches 
till it debouches into Bridge-street, Blackfriars, at Chatham-place, 
and there for the present ends. The height of the granite parapet 
protecting the roadway will be four feet, and viewed from the 
river at low water it will appear as a magnificent quay of solid 
masonry, some 26ft. high, and more than a mile and a half in length. 

The face of the embankment will commence at the northern 
abutment of new Westminster Bridge, in a line with the water front 
of the Houses of Parliament, and it will extend in a slightly curved 
line to the northern brick pier of Hungerford Bridge. At Rich- 
mond-terrace it will be 220ft. in front of the present high-water 
line, at Scotland-yard 400ft., and at Hungerford Bridge 500ft. From 
Hungerford Bridge it will continue to the first Middlesex pier of 
Waterloo Bridge, and opposite Buckingham-street it will extend no 
less than 450ft. into the river; opposite Salisbury-street, 3(0ft. ; 
and opposite Somerset-house, 130ft. The solid embankment 
is to terminate on the eastern side of Temple-gardens, where 
it will extend about 200ft. into the river. From the junc- 
tion at Westminster Bridge it will descend at an inclina- 
tion of 1 in 80 to the mean level of the bank above high-water 
mark, From the east end of the Temple-gardens the ascent to 
Chatham-place is to be 1 in 60, and from this point it will be taken 
on wrought iron arches of exceedingly handsome design, carried on 
similarly ornamental cast iron columns, so as to allow a waterway 
under the road to the London Gasworks and old Whitefriars docks. 
We cannot help thinking that it is at this point, above all others, 
that the bank ought to have been solid, so as to do away altogether 
with the latter nuisance at least. The item of “compensation,” 
however, would have entered heavily into the cost of such a scheme, 
and, even as it is, more money must be paid under this head than 
will be required for the actual construction of the whole embank- 
went. 

According to the dimensions which we have given as to the width of 
the various parts of the work, it will be seen that a total area of no 
less than thirty-four acres will be reclaimed from the bed of the river 
and added to the metropolis in the form of one wide thoroughfare 
where it is most sorely needed. In other words, the foreshore of 
noisome slime, which is now almost as unsightly as it is unsavoury, 
will be done away with at once and for ever, and its place occupied 
by a noble granite causeway, planted with trees and laid out with 
gardens. Of the thirty-four acres reclaimed, no less than twelve 
are to be laid out with trees and flowers. Near Hungerford will be 
quite a little park, larger in the area than the Temple-gardens. There 
will be another quite as large between Hungerford and Waterloo. 
The Templars will get a strip of grass land 800ft. long by 120ft, wide, 
which they will add on to the length of their pleasant gardens. All the 
private houses facing the river between Westminster and Whitehall get 
additional garden land between them and the embankment—in some 
cases as tmnuch as 18(ft., and none less than 100ft. Of course, as 
this immense improvement to the properties is effected without the 
least expense or trouble to the owners, they are all clamorous for 
heavy compensation at being forced to accept the gift. Even 
Montagu House gets its 100ft. of additional land towards the river, 
and an acre of mud beyond this again removed for nothing. The 
level of the roadway in front of this mansion is to be only 2}ft. 
above the Duke’s garden, or in other words the bank will pass 
it just at the same level and at exactly the same distance as Par- 
liament-street now passes it in front. Of course the multitude of 
detaiis involved in carrying out a scheme so gigantic as this renders 
the preparation of all the working drawings a matter of no ordinary 
difficulty. Mr. Bazalgette is doing his utmost to hurry them well 
forward, and as soon as they are completed the contracts will be let, 
and the works commenced forthwith. In all cases the foundations 
for the outer wall are to be carried far below the bed of the river, 
and deep into the London clay. The borings that have already been 
taken show that no reliable basis for a superstructure of such weight 
can be got ata less depth. ‘The mud only covers soft gravelly sand 
which extends downwards almost to the clay. In some places a great 
depth of this black Thames mud must be dredged away before even 
the most preliminary steps can be taken. The mode of constructing 
the bank will be, in the first place, by sinking massive square cast iron 
caissons side by side along the line of the intended wall. These 
will each be about 12ft. square by some 15ft. or 20ft. high, 
according to the nature of the soil, and open at top and bottom. 
When placed on end, these soon sink deeply by their own weight. 
All the mud and gravel is then dredged out of their interior, and 
hydraulic or other pressure applied till they are forced down some 
feet into the London clay, and far below the bed of the river, the 
dredging out being continued as they descend. The empty space 
they each enclose will then be filled up with solid concrete to 
a little below the level of low-water mark, when each caisson 
will be firmly bolted to its neighbour. On these will be laid the 
courses of granite in massive blocks of great size. At the base this 
wall will be 10ft. thick, with a backing of 3ft. of concrete, the 
masonry being laid slightly sloping backwards towards the shore, 
and tapering in thickness ‘till at the level of the roadway, about 
22ft. above low water, it is reduced to 3ft. This great retaining wall 
wiil be built in sections of about 500ft. long, and as fast as it is com- 
pleted so as to keep out the tide the low-level sewer will be con- 
structed at a short distance behind it. The execution of this latter 
much-needed work has been delayed only while the Legislature 
were making up their mind about the embankment. The sewer 
itself will only be 6ft. in diameter. Above this again, and only 
some 2ft. or 3ft. below the crown of the road, will be what is 
termed a “ subway ”—a most important improvement which all the 
new roads built by the Metropolitan Board of Works now possess. 
This subway is a strong brick tunnel about five feet wide on its 
ner diameter, and in which are carried all the gas and water mains, 
so that either can be repaired and replaced at once without pulling 
up the roadway from the top. When the sewer and subway are 
finished the whole space between the face of the wall and the 
present level of the tide will be filled in with earth, and laid out on 
its surface with the road and gardens we have already described. 

. Though we have spoken of the part facing the Thames as the 
river wall, the term by no means does justice to the details of the 
plan as far as they are yet matured. ‘The public, we think, will 
rejoice to learn that a reasonable concession will be made to their 
tastes in the matter of architectural beauty. The difference of cost 
between a dead wall, like that of any other wharf, and a wall of 
noble proportions is only a matter of some three and a half per 
et on the whole outlay, and of course, therefore, the decision has 
een in favour of the latter. The wall, therefore, if we may so term 
ih will have a handsome parapet and bold granite mouldings, while 
the front itself will be relieved from a dull monotony of colour, and 
have light and shade given to it by properly placed angles and abut- 
pe There will be spacious openings in it at all the places where 
on ne now call, with broad flights of steps descending to 
a '» the stone pediments for the lamps on the parapet will be 
sassive and imposing, and the lamps themselves well-proportioned 
a castings of great size and height. The whole work will 
it St nearly a million and a half, and the difference between making 

an eyesore or an ornament will not be greater than £10,000. 





Such are the main features of this greatest of all the projected 
improvements of the metropolis. As far as the present Act enables 
them to go the Board of Works stop short at Chatham-place. They 
are, however, preparing to apply to Parliament for powers enabling 
them to continue the broad road from the embankment across 
Chatham-place, and by Earl-street and the back of Thames-street, 
crossing Cannon-street in a diagonal line, and emerging by the side 
of the Mansion-house. Without such a continuation the embank- 
ment would be but a magnificent fragment of a great design. 





Loxvon Trarric.—Notice of application to Parliament in the 
ensuing session has been given by the City authorities ror power to 
regulate the severa! routes to be followed by the omnibuses, cabs, 
and other public carriages for the conveyance of passengers, or to 
ply for hire, and by all carts, wagons, and other vebicles adapted or 
used for the conveyance of goods, &c., passing into, through, or out 
of the city of London and the liberty thereof, and the speed at 
which they shall be driven; to regulate the periods between which 
carts, wagons, &c.; may stop in any street, lane, &c., for the purpose 
of being laden or unladen, and the time which any such cart, wagon, 
&e., may so remain; to regulate the height to which carts, wagons, 
and other vehicles for the conveyance of goods, wares, and mer- 
chandise may be laden, and the breadths between the outsides of the 
wheels of any such vehicle and the maximum width of the load of 
any such vehicle, to determine the particular streets, lanes, roads, &c., 
and the period of the day through which carts, wagons, or other 
vehicles, wholly or partially laden with timber, scaffold and other 
articles, consisting of wood, metal, or other material exceeding 2vft. 
in length, be allowed to pass, or be prohibited from passing; to 
regulate the mode in which cabs or hackney carriages shall be dis- 
tinguished when empty, and when actually plying for hire: to 
regulate the manner in which barrows, trucks, and hand carts, &c., 
may be driven, pushed, or wheeled, and the particular streets, &c., 
aud the particular time of the day in which the same may be 
allowed to stand, or be prohibited from standing; and, lastly, to 
authorise the making of bye-laws and regulations, and the imposing 
of penalties. 

Tue Inpustr1aL Museum, Eprmsurcu.—The corner -stone of this 
building was laid by the lamented Prince Consort, on the 23rd of 
October, 1861. It is intended to receive the collection of natural 
and manufactured objects forming the Industrial Museum of Scotland 
now stored in some of the old houses adjoining. It will also aecommo- 
date the natural history collection which has been presented by the 
University of Edinburgh, and is at present crowded into incon- 
venient reoms in the university building. The site is immediately 
adjoining the university, At present only one wing and a portion 
of the body of the building are being proceeded with: about half 
the height is now finished, The completed structure will contain, 
in the western wing, offices and library, and in the eastern wing 
a large lecture theatre; while the space between and in the rear of 
these projecting wings will be occupied by the museum proper, which 
will consist of « series of glass-lighted courts, opening out upon a 
great central museum hall, 265ft. long by 70ft. wide, and 70ft. 


high, and roofed with the same description of semicircular timber | 


truss that has been employed by Captain Fowke in the “ Exhibition” 
and in other buildings. One large room is 135ft. by 56ft.; and 
there are six smaller rooms, each 7(ft. by 50ft.: the theatre is 
60ft. by 45ft. The two-storeyed gallery which runs along the 
north side of the musuem aud forms the low recessed portions of 
the north front, is glazed with plate-glass along its «nt; and, 
opening into the glass-covered museum behind, has the efect of a 
pierced screen as seen from the street. The style of architecture 
chosen by Captain Fowke is the Venetian Renaissance. The build- 
ing will be erected throughcut of the grey sandstone of the neigh- 
bourhood ; and contrast of colour is obtained by the employment of 
red sandstone from Melrose in the shafts of the smaller columns of 
the front. The building is from the designs of Captain Fowke, 
R.E., and is being executed under the superintendence of Mr. R. 
Matheson, surveyor to the Office of Works in Edinburgh.— Builder. 


Lonvon Cass.—There is one supremely bad thing—worse event 
than bad lodgings, or bad boots—whose existence is threatened as 
the present moment; we allude to the London cab. After a stormy 
reign of nearly a quarter of a century, this dear old stuffy institution 
is threatened with extinction. There can be no question about it- 
badness—a badness that we are inclined to father upon our legisla, 
tion’; there can be no question about the fleas which it has nourished 
about the discomfort which it has caused toriders, about the disgrace- 
ful figure which it has cutin the eyes of foreign and provincial 
visitors. Its warmest friends will hardly contend that in its four 
wheeled shape it has given the public a seat upon which any man, 
woman, or child could sit at ease, ora window which would keep out 
wind and rain, and ventilate the creaking, jolting box at the same 
time. Noone can say that in its “ Hansom” shape it has furnished a 
vehicle which could be entered without danger,orsweeping the mud off 
the wheels, or whose bending, clattering window could be ordered 
down in rough weather without fear of a broken nose. No one can 
say that it was ever built to carry the two persons of average size 
named in its licence, or that it has not been as destructive to hats as 
theatres or churches. These are defects which are candidly admitted 
on all sides, without any desire to grumble, and yet the institution 
or nuisance—call it by what name we will—is not taunted about its 
threatened destruction. 'T'wo joint-stock companies are in the field, 
rich in all the machinery of combined enterprise and the promises of 
amiable prospectuses, who sound the death knell of the London cab 
when they announce a supply of superior hack conveyances. These 
companies are started for the professed purpose of giving us better 
horses and vehicles for the same money, and yet we scarcely wel- 
come them. We are not averse to improvement in cabs; we have no 
objection to use a brougham at 6d. a mile, instead of an egg chest 
upon wheels, but the promoters of these companies will pardon us if 
we are suspicious for a reason. We cannot forget the promises 
which ushered in the General Omnibus Company about seven years 
ago, and the very scanty performance which has followed upon those 
promises. The French system of “correspondence” has not been im- 
ported, the improved vehicles have been few and far between, several 
wholesome attempts at competition have been “ nursed” off the road, 
and the fewadvanced Exhibition omnibuses introducedfrom Man- 
chester have been bought up with rather suspicious avidity. The cab 
companies may keep better faith with the public than the great 
Omnibus Company has done, and, in spite of the existing absurd 
legal restrictions on cabs, may be able to make good service run on 
all fours with good dividends. The proof of the pudding, however, 
to use a homely phrase, will be in the eating. The buying up of 
the present ricketty stock, and the gloss of a few coats of paint and 
varnish, will hardly be considered a reform by the cab hiring public. 
The new cab companies must do more than this, which is nearly all 
that the Omnibus Company did, if they wish to obtain an enlarged 
support for their venture. The faults of our four wheeled and Han- 
som cabs lie deeper than the travel stains on their battered sides ; 
they are radical errors of construction, The cab companies must 
give us more room and better springs for our money, to say nothing 
about less exhausted horses. They must place London, which is 
jocularly called the first cityin the world, upon a level with our 
provincial towns in public vehicles. Manchester, Liverpool, and 
even distant Aberdeen, have better cabs than the metropolis, and it 
remains to been seen whether the new cab companies will relieve us 
from this subordinate position. Where we ought to lead we can only 
follow, but by all means let us follow as quickly as possible. Our 
population is large enough, our distances are long enough, and our 
tastes are luxurious enough to pay any one who will accede to our 
wishes. We shall part with the old London cab, if the separation 
is ordained, with tender regret, and an admiration fostered by its ex- 
ceeding badness ; but we shall welcome its successor with hope and 
enthusiasm. One thing alone will check this enthusiasm—the pro- 
bable mediocrity of the new vehicles. We are sick of half measures 
in carriage reform. If the new cabs are not to be new—if they are 
not to be ejther ay bad or supremely good—they had betier be 
strangled in their birth —LZzpress, 








NORTHERN INSTITUTE OF MINING ENGINEERS. 


Tue usual monthly meeting of this Institution was held on 
Thursday, the 6th inst., at the Neville Hall, Newcastle, Nicholas 
Wood, Esq., president, in the chair. In reference to the election of 
a vice-president, in the place of the late William Anderson, Esq., 
the president stated that the council had decided to act on the recent 
regulation relative to the annual election of officers, and that the 
next meeting, to be held on December 6, would be a special meeting, 
and the secretary would receive the names of any gentleman 
nominated for the office of vice-president up to November 20. 

The president proceeded to state that in consequence of the death 
of the Inte T. J. Taylor, Esq., the committee appointed for the 
purpose of making experiments with a view of elucidating principles 
of ventilation, had now become too small for efficiency. It was 
extremely desirable, when dubious points arose in their discussions 
or otherwise, that they should be practically settled by direct experi- 
ments, carefully conducted.—On the motion of Mr. Atkinson, 
Inspector of Mines, several gentlemen were added to the committee, 
and the instruments purchased by the Institute placed in their charge. 

The president congratulated the members on the decision arrived 
at by the council of the British Association to hold their next 
annual meeting at Newcastle, and it would be incumbent on this 
Institute to take steps to add to the success of the meeting. There 
was much of great interest to be seen in this neighbourhood, and 
be was sure that it would be of great pleasure to all present to aid 
in showing every attention in their power. The annual meeting of 
this Institute, which was held in Birmingham last year, was so suc- 
cessful that it was then determined to hold these aggregate meetings 
frequently, and as the British Association would meet in Newcastle 
next year, it perhaps would be considered advisable to hold their 
next aggregate gathering here at the same time. The council 
thought it very desirable that this subject should be taken into con- 
sideration at an early date. 

CLOSE-TOPPED TUBBING, 

The discussion on Messrs. Atkinson and Coulson’s paper on 
“Close-topped Tubbing” was then opened.—Mr. Atkinson stated 
that Mr. Armstrong had inted out to him one or two inaccuracies 
in the depth, &c., at Castle Eden Winning, as stated in their paper. 
While these did not affect the general results arrived at, it would 
be as well to have the correct data recorded. In reference to the 
question of the pressure not being simply in proportion to the depth, 
Mr. Atkinson gave another instance in Prussia. The first feeders 
were tubbed off, and on sinking further other feeders were met with, 
and the water from these, on their being tubbed off, rose in a pipe, 
past the first feeders, and considerably above the surface, and the 
discharge was used for the engine boilers.— The president remarked 
that it appeared clear, that one feeder in a shaft could be separated 
from another; if asuccession of feeders were met with in a shaft, it 
did not necessarily follow that they were connected. He considered 
his view borne out in the sinking of the Seaton pit, the details of 
which he had previously given to the Institute-—Mr, Reid stated 
that the case mentioned, by Mr. Atkinson resembled the usual 
phenomena of the Artesian well sys em.—The president stated that 
in a case where Mr. Coulson was engaged for him in Westphalia, a 
very large quantity of water was met with in passing through the 
sand, and as there was no foundation for the cribs they were laid on 
the sand, and they succeeded in stopping back a large quantity of 
the water.—The discussion was then adjourned. 

THE DESTRUCTIVE ACTION OF FURNACE GASES, 

The discussion on Mr. Daglish’s paper on this subject was then 
commenced by the president, who remarke1 that the upcast shafts 
in this district were heated now to a much higher temperature than 
formerly, resulting in serious decomposition of the stone, iron, and 
other material exposed to the action of the furnace gases at such an 
elevated temperature.—Mr. Johnson stated that the walling stones 
in the Haswell upcast shaft were very much decomposed and 
injured. They were now repairing the shaft with fire-clay lumps. 
—Mr. Atkinson thought that un earthenware enamel coating would 
form an excellent preservative to metal tubbing if it could be applied. 
—The president stated that his son would probably be trying it at 
Black Boy Colliery. 

THE VENTILATING FAN AT ELSECAR. 

The discussion of Mr. Atkinson’s paper on this subject followed. — 
Mr. Atkinson stated that within the last few days he had been trying 
some experiments with a fan of similar construction at Torsdale 
Colliery, near Durham, and gave some of the results arrived at. Mr. 
Atkinson also gave some account and description of the fan used by 
the Pneumatic Despatch Company in London, by which lin. of 
water pressure could be obtained. The principle appeared to him to 
be capable of being applied to the ventilation of mines with advan- 
tage. The fan consisted of two discs, and was about 20ft. in dia- 
meter, and made above 200 revolutions per minute. It was con- 
structed so as to allow of this velocity being obtained, while the 
Elsecar fan could not with safety be driven above 70 revolutions per 
minute. By the Pneumatic Company’s fan he obtained 30,000 cubie 
feet per minute through an opening of six square feet.—The presi- 
dent stated that at first the company had idered it necessary to 
have the piston in the tube quite tight. They now, however, found 
that this was not necessary, and that little loss was caused by a 
space being left all round the piston. This materially reduced the 
friction. 





THE FORMATION OF COAL. 

The meeting closed with the reading of a supplementary paper on 
the “ Formation of Coal,” by Mr. William Greene, jun.,which, together 
with the foregoing discussions in extenso, will be published in the 
transactions of the Institute. 








Breap-MAKING Macutnes.—On the 2nd of September last we 
inserted an extract from a letter by Mr. Edwin Clayton, of Notting- 
ham, giving an account of a bread-making machine, patented by 
him in 1830. Influenced by his letter, we felt doubtful of the 
validity of Mr. Stevens’ patented bread-making machine. On 
inquirmg into the matter, we found that Mr. Clayton’s machine 
consisted of a revolving kneading-trough, with arms to work the 
dough, which arms have a reverse motion; and that Mr. Stevens’ 
patent consists of a fixed trough with revolving knives.— Mechanics’ 
Magazine.—|{The above explanation will apply also to a paragraph 
which appeared in Tue Enorneer of October 24th, page 249, in a 
leading article on “Invalid Patents,”—Ep. E. | 

Trarvic Recewrs.—The traffic receipts in the United Kingdom 
amounted, for the week ending the 15th of November, on 10,499 miles, 
to £522,620, and for the corresponding week of last year, on 10,186 
miles, to 507,820, showing an increase of 313 miles, and of £14,800 
in the receipts. Tho gross receipts on the following 14 railways 
amounted in the aggregate, on 7,221 miles, to £408,341; and for the 
corresponding week of 1861, on 7,006 miles, to £398,818, showing 
an increase of 215 miles, and of £9,523 in the receipts. The increase 
on the Caledonian amounted to £484; on the Great Northern to 
£1,834; on the Gmrat Western to £523; on the London and 
North- Western to £1752; on the London, Brighton and 
South Coast to £1,817; on the London and South-Western 
to £1,820; on the North British to £388; on the North-Eastern 
to £1,560; and on the South-Kastern to £2,265; total, 
£12,243. But from this must be deducted £259, the decrease on the 
Great Eastern; £299 o1 the Great Southern and Western; £537 on 
the Lancashire and Yorkshire; £544 on the Manchester, Sheflield, 
avd Lincolnshire; and £1,081 on the Midland; together, £2.461, 
leaving the increase, as above, £9,528. The goods and mineral 
traffic on those lines amounted to £286,251, and for the correspond- 
ing week of 1861 to £22909, showing an increase of £6,642. The 
receipts for passengers, parcels, &c., amounted to £172,090, against 
£169,209, showing an increase of £2,881. The traffic receipts on 64 
other lines amounted, on 3,279 miles, to £114,279, and for the corre- 
sponding week of last year, on 3,180 miles, to £109,002, showing an 
increase of 99 miles, and of £5,277 in the receipts The passenger 
traffic shows a falling off of £2,886, as compared with the preceding 
week, Tue total receipts of the past week show @ decrease of 
a as compared with those of the preceding week, ending the 
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Tis invention, by Louis Schwartzkopff, has for its object im- 
provements in steam hammers. 

Fig. 1 is a side view, and Fig. 2 is a front view of a steam hammer, 
constructed according to the invention; a, a, is the lower part of 
the framing of the machine ; it forms the anvil bed, and is bolted to 
the foundation; a' and a* are two hydraulic cylinders containing 
water, oil, or other fluid; a@% is a passage in the casting connecting 
these two cylinders ; a is a draw-off plug for running out the liquid 
when required, and a> an aperture for pouring in the liquid, which 
also is closed by a plug; 4, b!, are the rams of the two cylinders ; 
they are arranged to work through cup leathers like the rams of 
hydraulic presses. ‘The ram b is bored longitudinally from its bot- 
tom upwards to fit over the strong pin or guide c, which is screwed 
into the bottom of the cylinder a?; this guide serves to cause the 
ram to rise and fall truly, and a feather on the one working in a 
groove in the other prevents the ram from turning; d is the anvil 
block mounted on the top of the ram 4!, and holding the anvil e; f 
is the upper block, or part of the frame; it is bolted to the lower 
part a, and carries the steam cylinder g, which is supplied with steam 
by the steam pipe A, on which is the cock h' ; iis the slide valve ; it is 
relieved from the pressure of the steam at the back by being fitted to work 
steam-tight against the back plate 7; this is formed with a cylinder & 
behind it, which passes through a stuffing box, and is pressed up 
against the valve by aspiral spring k', supported at the back by a 
cross bar; /is the piston; it has a strong piston rod m; this passes 
through a stufling-box at the end of the cylinder, and also through a 
bearing formed on the frame fat/'; nis the hammer head fixed at 
the lower end of the piston rod ; 0 is a crosshead keyed on the piston 
rod, and made to work in V-guides on the frame f, so as to steady 
the piston rod, and prevent it turning; o! is a friction pulley, 
mounted on a stud on the crosshead 0; this works the 
valve by striking alternately the two ends of the three- 
armed lever p. The lever p rocks on an axis p*, carried by 
the framo f, and its farther end is connected by a link q 
with the valve rod; thus the slide valve is made to work, 
so as to admit the steam alternately over and under the piston, 
and keep the hammer in constant motion, so long as the steam 
ison. The force of the blow given to the work on the anvil is 
regulated by raising and lowering the anvil; if the blow is given 
just at the end of the stroke, it will be very light, but if the anvil 
be raised, so that the work is struck when the piston is only a short 
distance beyond mid-stroke, the blow will be as heavy as the 
hammer is capable of giving, and in between these two extremes 
any force of blow may be obtained by suitably regulating the height 
of the anvil; this is readily done, as before-mentioned, by raising 
or lowering the ram é, the rams 6 and 6 "balancit g each other. 
In Figs. Land 2, risa rack fixed to the top of the plunger }; it is 
made to gear with a pinion s, the axis of which is carried by brackets 
fixed on the bed frame a, and has also fixed uyon it the hand wheel 
4, by turning which the anvil is raised or lowered. ‘The periphery 
of the wheel ¢ passes through a clip u fixed tothe frame /by means 
of which the wheel can be locked in any position, the anvil is thus 
kept stationary; u! is the hand lever of the clip; its inner end 
beyond its axis is eccentric thereto, and when the lever is 
turned down in the position in which it is shown in the drawing, 
it jams the periphery of the hand wheel ¢: but when turned up 
at right angles to its present position, ii allows the wheel to 

pass freely. 


HARRISON AND STANDLY’S ROCK DRILLING 
APPARATUS. 

Turse improvements, by Messrs. Harrison and Standly, of 15, 
Sutherland-place Pimlico, and 20, Cecksyur-street, Pall Mall, relate 
to boring tools or drills applicable to boring or drilling rock. The 
improvements consist in the manner or mode of supplying a con- 
tinuous or intermittent stream of water (as the nature of the material 
may require) to the cutter at its poin: of contact with the rock, 
which not only prevents the cutter from being injuriously heated, 
but at the same time washes away and forces back the borings im- 
me diately they are disengaged from the rock by the cutter, render- 
ing clogging impossible. ‘This movement is assisted by a spiral 
formation of the tool which aids in curying the borings back along 











the tubular hole perforated by the cutter to its entrance, whence it 
escapes; thus the accumulation of the debris, and consequent 
clogging and heating of the tool which have hitherto baffled all 
attempts to tore slate rock for the purpose;of blasting, are entirely 
obviated. 

The improvements also refer to the manner of combining the 
cutter with the stem and other parts of the instrument, so as to effect 
the object with economy of labour, rapidity, and certainty. 

The illustrations represent sections and other views of the instru- 
ment and cutter, in all of which the same letters refer to the same 
parts. Fig. 1 is a side view of a boring instrument constructed with 
a tubular stem and internal water tube; Fig. 2 isa front view, and 
Fig. 3 a horizontal section of the same. The instrument is shown 
in its simplest form as applied to bore or drill vertical holes. 
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A is the mass of slate or other rock to be perforated; B is the 
metal tubular stem having the end strengthened, in which are two 
slots or notches, into which corresponding feathers or tenors on the 
end of the steel cutter C are inserted. The cutter should be well 
fitted and secured by a set screw or other convenient means, 
so that it may not be left in the hole when the instrument is 
withdrawn from it. The edges of the cutter are shaped to suit 
the substance to be cut, and are slightly bevelled to clear them, 
as in cutters for boring metal. The breadth of the cutter should 
be made about one-eighth of an inch wider than the diameter of 
the tubular stem so as to cut the hole larger than the stem, prevent- 
ing undue friction from rubbing against the inside of the hole, and 
giving free escape to the waterand borings. The sides of the cutter 
should be hollowed to allow the water free passage to the edges and 





point of the cutter, as shown at large in Figs. 4, 5, 6. D is thocentral 
or water tube for conveying water to the cutter, extending the entire 
length or thereabouts of the tubular stem. It is supplied by a flexible 
tube, which is connected with it by means of a union joint. The 
quantity of water admitted to the cutter is regulated by the nature 
of the substance to be cut, and is adjusted by a stop-cock E, which 
is supported by a bracket e. By uncoupling the union joint, the 
pipe may be readily detached when the instrument is required 
to be moved from place to place. One head of water may serve for seve- 
ral instruments, as flexible tubes may be led therefrom in any direc- 
tion. A spiral web or pin spirally disposed may be formed on the 
external surface of the water tube for the purpose of stirring up the 
borings as the external or tubular stem rotates round it, and facili- 
tating their escape with the water, but where an abundant supply 
of water is obtained, these adjuncts are not needed, as the flow of 
the water is sufficient to discharge them. F is a socket fitted to the 
outer end of the tubular stem B, having openings f, through which 
the water and borings (which make their escape through the tubular 
stem) are discharged when the instrument is used horizontal] 
or at an angle. This socket is used as a driving clutch, and is 
connected by screw bolts with a flange piece G, on the end of 
the hollow spindle H, on the opposite end of which a bevel 
wheel is keyed, and works into a similar wheel which runs 
loose on the driving spindle I. This spindle is either fitted with 
a fly wheel and handle (when worked by hand) or with a 
gut pulley (when worked by mechanical power) as shown. The 
advance of the instrument may be conveniently effected by means 
of a screw K, which may be moved by a hand wheel or by a weight 
suspended by a cord over a pulley. The instrument should be 
mounted on a convenient frame, and it will be desirable so to con- 
struct it that the tool may be applied to its work in whatever direc- 
tion the workman may desire, either horizontally, vertically, or 
angularly, and this may be effected by fixing the instrument or tool 
with its driving machinery on a sliding frame L working in 
V or other guides, which will allow the tool and its gear 
to move in a straight line only as it follows up the cut. The 
base of the guide frame being mounted upon pivots or an 
axis M, the tool will admit of being set at any desired angle in 
the vertical plane, and advanced in that direction, the segment 
plate N and pin O retaining it in any position on the main 
carriage or frame P. The tool may be set to any other angle, 
either by simply shifting the frame on the ground, or it may 
be mounted on a pivot, sothat it may have a horizontal move- 
ment, but practically in such rough tools this is unnecessary, 
as the shifting of the frame answers all the purpose. Such 
a combination of movements, as described, is necessary to admit of 
the instrument being adapted to any part of a quarry where blasting 
is required, as in driving tunnels, galleries, &c., in which the 
borings are required to be made vertically in the floor and roof, and 
sometimes horizontally and angularly at the headings, for all of 
which the instrument is well adapted. Where desirable, and where 
sufficient height can be allowed, the instrument and frame may be 
mounted on a low four-wheeled carriage, so that it can more readily 
be transported from one place to another, and thus avoid loss of time 
in shifting and setting. 

A modification of the invention is that in which the external 
tubular stem, described in Figs. 1, 2, 3, and at large in Figs. 4, 5, 6, 
is dispensed with, and the water tube is employed for the double 
purpose of driving the cutter and of supplying it with water. The 
cutter in such case is attached to the end of the water tube, which 
may be there enlarged to receive the cutter, and be fixed to it, as 
already described, or it may be made, as shown in Figs. 7, 8, 9, 
where C is the cutter; D is the tube; z, a steel holder screwed 
into the end of the tube D, and slotted to receive the tenons of the 
cutter; y, a screw, which is recessed into the extended tail of the 
cutter, and prevents its being drawn out of the holder when the 
tool is withdrawn. 

The section, Fig.9, shows the mode of cutting the slots so as to leave 
an excess of metal on the driving side of the holder. In this form of 
the instrument, the water tube being also the driving stem, must be 
of sufficient strength to bear the torsional strain upon it, and it will 
be convenient to form it as in section at Fig. 9, which shows a 
thick tube with flattened sides. With this arrangement the water 
and borings after leaving the cutter pass away between the flat- 
tened sides of the tube and the sides of the boring. As with this 
form of tool the water tube necessarily revolves, it will be requisite 
to connect the flexible supply pipe with the water tube by a swivel 
joint, so that the pipe may remain stationary while the water tube 
and stem rotate. The velocity which it is desirable to give 
to this instrument will much depend upon the quality of the 
substance to be cut, as it is obvious that hard rock cannot be cut 
with the same facility or so rapidly as softer rock. Borings have 
been set in by this instrument at the rate of 5ft. deep per hour by hand 
power only. As the amount of power applied to turn it governs 
the speed, the greater the power the more rapidly may the tool be 
driven (as far as the strength of the cutter will allow), and conse- 
quently more work accomplished, a very important consideration 
where largecapitalisinvested. In some cases, where the rock has not 
been exposed to atmospherical influence, it may be found of a much 
softer quality, to which the form of the cutter may be adapted by 
giving to it a keener edge, and thereby executing the work with 
greater rapidity. It is always advisable to advance the cutter by a 
steady continuous pressure, as a variable one is liable to set and 
break the cutter. : 

Fig. 7 isa side view of the cutter (enlarged) showing the water 
channel a, tenons b, shoulders c, and extended tail d; Fig. 8 isa 
section through the cutter and tubes; Fig. 9 is a transverse section 
of the cutter. A is the rock; B, the tubular stem; C, the cutter; 
D, the water tube. The arrows in Fig. 5 show the direction of the 
water as it flows to the cutter and recoils from the face of the cut, 
mixing with and carrying away the borings as fast as they are 
detached from the rock. The angle which the cutting edges make 
with the axis of the tool is in some degree governed by the quality 
of the substance to be cut, but generally soft substances may have 
a more acute or penetrative angle than the harder kinds. 





To Renper Guiazep Roors Warerrroor. — Having seen it 
repeatedly stated that it was impossible to render a glazed roof 
waterproof when the ribs were of iron, in consequence of the 
expansion and contraction of that material, I beg to place on record 
in your columns the result of my experience to the contrary. Having 
long known the value of a compound of tallow and resin when laid 
on hot, with a lap of linen or calico, to fractures in water pipes, it oc- 
curred to me to try it on the roof of my conservatory, which is of iron. 
It was laid on hot, over the sash-bars and putty; extending about a 
half or quarter inch on the glass. I have found this to answer 
admirably, as the mixture expands and contracts without breaking 
its continuity. The proportions I have used are two of resin to one 
of tallow.—Correspondent of the “ Builder.” t 

Rosert SterHENSON AND Exectaicity.—On another occasion he 
played a series of tricks of a somewhat different character. Like his 
father, he was very fond of reducing his scientific reading to prac- 
tice; and after studying Franklin’s description of the lightning 
experiment, he proceeded to expend his store of Saturday pennies in 

urchasing about half a mile of copper wire ata brazier's wy 4 | 
Newcastle. Having prepared his kite, he sent it up m the fie 
opposite his father’s door, and bringing the wire, insulated by — 
of a few feet of silk cord, over the backs of some of Farmer W ig- 
ham’s cows, he soon had them skipping about the field in all — 
tions with their tails up. One day he had his kite flying bd od 
cottage-door as his father’s galloway was hanging by the bri 2% 
the paling, waiting for the master to mount. Bringing the = 
the wire just over the pony’s crupper, so smart an electric — ~ 
given it, that the brute was almost knocked down. At this junc ur 
the father issued from the door, riding-whip in hand, and was Mn pene 
to the scientific trick just played off upon his galloway. A : = 
mischievous scoundrel !” cried he to the boy, who ran off. He in- 
wardly chuckled with pride, nevertheless, at Rk rbert 's successful ex 
periment.—Lives of the Engineers. By Samuel Smiles. 
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TuEsE improvements, by John Frederic Spencer, of Newcastle- 
on-Tyne, relate to the pumping arrangements of surface condensing 
steam engines, and consist in combining the feed and condensing 
water pump in the same barrel when an air pump and hot well are 
not used ; and in inverted cylinder surface condensing engines work- 
ing two vertical combined air and condensing water pumps, or two | 
vertical combined feed and condensing water pumps, or one vertical | 
single-acting plunger condeasing water pump, and one vertical | 
single or double-acting feed pump from the two ends of a crosshead | 
attached or connected to the main piston or pistons by two or more | 
piston rods ; and also, in the latter description of engine, working one 
combined air and condensing water pump, or one combined feed 
and condensing water pump from one end of a crosshead attached 
to the main piston or pistons by two or more piston rods, the one 
end of which crosshead having attached to it the pump rod or rods ; 
the other end may either be made so as to form a guide block, or the 
guides may be fitted as shown in the illustration hereunto annexed, 
as to insure parallelism of motion. 

In the illustrations the invention is shown as applied to surface 
condensing marine steam engines suitable for ps a screw 
propeller. 

It should be observed that the relative positions of the cylinders 
and the condensers are in accordance with a previous patent 
granted to Mr. Spencer, and dated January 17th, 1860, No. 120. 

By the present invention the objects which are effected are 

two-fold. First, when applied to surface condensing engines, in 
which the production of a large vacuum in connection with the con- 
densation of the exhaust steam is not required, the feed and condens- 
ing water pumps are combined in or within one chamber or barrel ; 
and, second, in inverted surface condensing steam engines. The air 
and condensing water pumps are worked direct from the main pistons 
by introducing a crosshead, so that the distance across the crank shaft 
between the centres of the steam cylinders and air pumps can be 
varied at pleasure to suit the length of the stroke of the piston, or 
the clearance for the crank and connecting rod, without affecting 
the diameter of the main pistons; whereas, in inverted engines 
hitherto made with the air pumps worked direct from the main 
pistous (the pumps being in a vertical line with rods attached to the 
main pistons), their position is necessarily limited to the chamber of 
the main piston. 
_ Another advantage obtained by the improvements herein described 
is, that the barrels of the air pumps are kept below the bottom of 
the condenser, thus insuring a better vacuum, experience having | 
proved that, in engines where air pumps are high relatively to the 
condenser, the vacuum is deficient and imperfect. 

Moreover, these improvements greatly decrease the risk of danger 
or loss arising from the failure of the air or condensing water 

umps, as with such apair of engines there are two or four com- | 
ined pumps, either of which alone would be sufficient, in case of 
the others failing, to keep both engines working until repairs could 
effected ; and liability to accident is greatly reduced, and the 
facilities for repairs increased by the small diameter of the pumps, a 
diameter of about 12in. only being required for marine engines of 
400 nominal horse power. 

In the illustrations M, C, are two inverted steam cylinders (which 
may be for marine screw engines) resting on and attached to a 
central surface condenser 8S, C, and four wrought iron columns C, C, 
the columns and condenser again resting on and being attached to 
the sole plate S,P. The main piston rods P, R, are secured above 
to the main piston in the usual way, and below, as shown, to 
the crosshead G, H, which latter has in its centre the necessary | 
gudgeons G (the upper joint of the connecting rod). The cross- 
head is extended each way to receive the bucket and plunger rods 
of two combined air and condensing water pumps ©, P, one feed 
pump F, P, and one bilge pump B, P. The main piston rods P, R, 
and crosshead C, H, are guided by two wrought iron guide 

locks G, B, attached to the crosshead, and working on 
the cast iron guide frame G, F, which latter is bolted 
to the surface condenser 8, C; thus the whole thrust of the | 





Connecting rod is taken by the main framing of the engines. The 
Combined air and condensing water pumps C, P, are secured to the 





sole plate 8, P, by flanges and bolts as usual, and in such a position as 
to keep the top of the pump barrel nearly or quite below the bottom 


of the condenser 8, C. The upper portion of the combined 
pumps C, P, acts as the air pump, and each air pump has its own 
set of inlet and delivery valves marked A, P, V. The hot wells H,W, 
are on one side only of the crank shaft, and are contained in the 
two hollow cast iron legs L, 8, C, that support one end (in the pre- 
sent case the port side) of the surface condenser 8, ©, there 
being four of such legs forming the support and attachment to the 
sole plate. The air pump on the starboard side delivers the 
air and condensed water through the passage D, P, across the crank 
shaft into the hot well H, W, on the port side. The condensing 
water pumps form the lower or bottom portion of the combined 
pumps C, P, and there is only one set of valves to the two pumps 
attached to the same crosshead, and these valves C, W, V, are in 
the starboard side legs (L, 8, C) of the surface condenser, occupy- 
ing a similar position to the hot well in the port side. One set of 
these valves, with combined pump barrel and part of sole plate, are 
shown in section with the delivery passage leading to the condenser 
tubes and inlet passage J, J, from the injection. 

It will be seen that the bottoms of the combined pumps attached 
to the same crosshead are connected together by a passage formed 
by the hollow sole plate across and under the crank shaft. This 
arrangement insures an equal pressure in the two condensing water 
pumps when working. 

To explain the arrangement in which only one combined pump 
is attached to the crosshead, it is only necessary to suppose one end 
of the crosshead from the main piston rod on that side outwards 
with its attached pumps and rods to be removed. 

The outline sketches or diagrams, designated as A, B, C, illustrate 
other modifications in the pumping arrangements of inverted cylin- 
der surface condensing steam engines, which are referred to in the 
first paragraph of this description. 

The sketch A is intended to illustrate that arrangement in which 
one vertical single-acting plunger condensing water pump, and one 
vertical single-acting feed pump are worked from the two ends of a 
crosshead attached or connected to the main piston or pistons by 
two or more piston rods ; sketches B and C being intended to illus- 
trate those arrangements of the hereinbefore referred to improve- 
ments, in which one combined air and condensing water pump, or 
one combined feed and condensing water pump, is worked from one 
end of a crosshead attached to the main piston or pistons by two or 
more piston rods in manner hereinbefore mentioned. 


Tue Expiostion ON THE Great Western Rattway.—On Thurs- 
day week the inquiry into the cause of the recent explosion on the 
Great Western Railway took place near the scene of the occurrence. 
It will be remembered that Dr. Lankester adjourned the inquest on 
the deaths of the three men who were killed by the bursting of the 
engine, in order that he might have scientific evidence in respect of 
the state of the boiler both before and after the explosion, and also 


| on the subject of the management of locomotives generally. Yester- 


day Captain Tyler, R.E.,Government Inspectorof Railways, attended, 
and assisted in examining the other witnesses. The gallant officer 
also submitted himself for examination, and read a detailed report 
which he had drawn up after an inspection of the remains of the 
Perseus. John Thompson, the driver of the Perseus, stated that 
on the morning of the day before that on which the accident took 
place he drove the engine from Swindon to London, In the course 
of that journey he drove it with a pressure of 115 lb. on the square 
inch, and he observed nothing wrong with its boiler. He made a 
note in the engine-driver’s book of some slight repairs that had to 
be done with other parts of the Perseus, and the boiler was washed 
out. The Perseus had been running twelve years, but there were 
hundreds of older engines on the Great Western line. Mr. L. 
Young, boilermaker in the company’s workshop at Swindon, stated 
that the last occasion on which the interior of the boiler of the 
Perseus was thoroughly examined was in 1855, when new pipes 
were put into it. Since then repairs had been done to the boiler 
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on one or two occasions; but he had seen nothing to make him 
think that there was corrosion in the place where it subse- 
quently gave way. When there was a suspicion of weakness in any 
part of a boiler, small holes were tapped and agauge was intro- 
duced to try the thickness of the metal; but if there was no such 
suspicion no regular examination of the boiler took place except 
when new pipes were being put in. The pipes put into the Perseus 
in 1855 were in it when it exploded, and in the interim the engine 
had run 175,000 miles. The duration of pipes was usually measured 
by the number of miles which the engine had run, and they usually 
lasted for a mileage of from 100,000 to 200,000 miles. Mr. Daniel 
Gooch, chief engineer of the locomotive department, was the next 
witness. He stated that, including both broad and narrow gauges, 
there were about 500 engines in the rolling stock of the Great 
Western Company. The Perseus was a first-class broad gauge 
engine, and was not an old one as compared with others belonging to 
the company. It was twelve years old, while there were more than 
200 which were much older. Some had been running twenty-four or 
twenty-five years without new boilers. The Perseus had never had 
new boilers. It was the duty of each engine-driver after every 
journey to make a written report of anything that his locomotive 
required to have done to it, and the engine was not let out again 
till the necessary repairs were completed. The Perseus had 303 
pipes. If the pipes of an engine were taken out they could not be 
put in again. New ones must be supplied, and they cost from 25s. 
to27s. each. In reply to Captain Tyler, Mr. Gooch said that he did 
not approve testing boilers for strength of plates by the hydraulic 
process. This test was applied when the engine was at rest, and 
the strain to which the boiler was subjected, and which was much 
greater than any that it was ever required to bear when running, 
was calculated to injure it. He was persuaded that if the hydraulic 
test was applied they would have many more explosions. None of 
the great companies applied it. The engineers of the London 
and North-Western, the Great Northern, and the South-Western 
were against it. Captain Tyler observed that the hydraulic test was 
applied by the engineers of some lines, and with very beneficial 
results. Some locomotives had given way under it. Mr. Gooch 
further stated that he had had several boilers ‘of greater age than 
that of the Perseus tested, and he had found them all sound. As to 
pipes, there was one engine on the line which had run 280,716 miles 
with the same set of pipes. Mr. Gooch, as well as the engine-driver 
and boilermaker, attributed the barsting of the boiler to corrosion of 
a part of one of the plates in the centre of the boiler barrel. Cap- 
tain Tyler concurred with the officers of the company as to the im- 
mediate cause of the accident, but thought thatthe hydraulic test might 
have been applied with great advantage, and expressed his opinion 
that the running of an engine for seven years without a thorough 
examination of the interior of the boiler was a most dangerous pro- 
ceeding. He observed, however, that there was no Government 
regulation on this point, and that there was considerable difference 
of opinion as to the merits of the hydraulic test. He brought under 
the notice of the court and the officials of the Great Western Com- 
pany a boiler manufactured by a firm at Ipswich, in which the 
pipes were so pliced that they could be removed in a mass and 
replaced again. ‘This invention had not as yet been applied to rail- 
way locomotives, Lut was confined to agricultural engines. It was 
not, however, clear to him that it might not be made available for 
railway engines. "he jury found that the death of John Elridge, 
James Wilson, and Christopher Thompson (the men killed by the 
explosion) was accilental ; but they recommended to railway com- 
panies a periodical examination of the boilers of their locomotives 
at intervals not exceeding three years. 

Tne Messacenies IspeniaLes,—(Fromour Correspondent.)—Advices 
have been received recording the departure from Suez of the two 
steamcrs of the Messageries Imperiales—the Imperatrice and the Cam- 
bodge—on the new Inde-China service of the company. The French 
colony, or nucleus of a colony, formed at Suez, “ assisted” with 
enthusiasm at the departure of the steamers, which will establish 
direct relations between France and the extreme east, and display 
the national colour in distant seas, over which, hitherto, they have 
scarcely floated. 
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Tuts invention, by Louis Schwartzkopff, has for its object im- 
provements in steam hammers, 

Fig. 1 is a side view, and Fig. 2 is a front view of a steam hammer, 
constructed according to the invention; a, a, is the lower part of 
the framing of the machine ; it forms the anvil bed, and is bolted to 
the foundation; a' and a? are two hydraulic cylinders containing 
water, oil, or other fluid; a3 is a passage in the casting connecting 
these two eylinders ; a* is a draw-off plug for running out the liquid 
when required, and a> an aperture for pouring in the liquid, which 
also is closed by a plug; 4, 6', are the rams of the two cylinders ; 
they are arranged to work through cup leathers like the rams of 
hydraulic presses. The ram b is bored longitudinally from its bot- 
tom upwards to fit over the strong pin or guide c, which is screwed 
into the bottom of the cylinder a?; this guide serves to cause the 
ram to rise and fall truly, and a feather on the one working in a 
groove in the other prevents the ram from turning; d is the anvil 
block mounted on the top of the ram 4!, and holding the anvil e; / 
is the upper block, or part of the frame; it is bolted to the lower 
part a, and carries the steam cylinder g, which is supplied with steam 
by the steam pipe 4, on which is the cock h' ; iis the slide valve ; it is 
relieved from the pressure of the steam at the back by being fitted to work 
steam-tight against the back plate 7; this is formed with a cylinder & 
behind it, which passes through a stuffing box, and is pressed up 
against the valve by aspiral spring k', supported at the back by a 
cross bar; /is the piston ; it has a strong piston rod m; this passes 
through a stufling-box at the end of the cylinder, and also through a 
bearing formed on the frame fat /'; n is the hammer head fixed at 
the lower end of the piston rod; 0 is a crosshead keyed on the piston 
rod, and made to work in V-guides on the frame f, so as to steady 


the piston rod, and prevent it turning; o! is a friction pulley, 
mounted on a stud on the crosshead 0; this works the 
valve by striking alternately the two ends of the three- 
armed lever p. The lever p rocks on an axis p*, carried by 
the framo jf, and its farther end is connected by a link q 
with the valve rod; thus the slide valve is made to work, 


so as to admit the steam alternately over and under the piston, 
and keep the hammer in constant motion, so long as the steam 
ison. ‘The force of the blow given to the work on the anvil is 
regulated by raising and lowering the anvil; if the blow is given 
just at the end of the stroke, it will be very light, but if the anvil 
be raised, so that the work is struck when the piston is only a short 
distance beyond mid-stroke, the blow will be as heavy as the 
hammer is capable of giving, and in between these two extremes 
any force of blow may be obtained by suitably regulating the height 
of the anvil; this is readily done, as before-mentioned, by raising 
or lowering the ram é, the rams 6 and b 'balancisig each other. 
In Figs. Land 2, risa rack fixed to the top of the plunger }; it is 
made to gear with a pinion s, the axis of which is carried by brackets 
fixed on the bed frame a, and has also fixed upon it the hand wheel 
é, by turning which the anvil is raised or lowered. ‘The periphery 
of the wheel ¢ passes through a clip wu fixed tothe frame /by means 
of which the wheel can be locked in any position, the anvil is thus 
kept stationary; u! is the hand lever of the clip; its inner end 
beyond its axis is eccentric thereto, and when the lever is 
turned down in the position in which it is shown in the drawing, 
it jams the periphery of the hand wheel ¢: but when turned up 
at right angles to its present position, it allows the wheel to 
pass freely. 





HARRISON AND STANDLY’S ROCK DRILLING 
APPARATUS. 

Turse improvements, by Messrs. Harrison and Standly, of 15, 
Sutherland-place Pimlico, and 20, Cocksyur-street, Pall Mall, relate 
to boring tools or drills applicable to boring or drilling rock. The 
improvements consist in the manner or mode of supplying a con- 
tinuous or intermittent stream of water (as the nature of the material 
may require) to the cutter at its poin: of contact with the rock, 
Which not ouly prevents the cutter from being injuriously heated, 
but at the same time washes away and forces back the borings im- 
me diately they are disengaged from the rock by the cutter, render- 
ing clogging impossible. This movement is assisted by a spiral 
formation of the tool which aids in carrying the borings back along 








the tubular hole perforated by the cutter to its entrance, whence it 
escapes; thus the accumulation of the debris, and consequent 
clogging aud heating of the tool which have hitherto baffled all 
attempts to tore slate rock for the purposejof blasting, are entirely 
obviated. ’ 

The improvements also refer to the manner of combining the 
cutter with the stem and other parts of the instrument, so as to effect 
the object with economy of labour, rapidity, and certainty. 

The illustrations represent sections and other views of the instru- 
ment and cutter, in all of which the same letters refer to the same 
parts. Fig. 1 isa side view of a boring instrument constructed with 
a tubular stem and internal water tube; Fig. 2 isa front view, and 
Fig. 3 a horizontal section of the same. The instrument is shown 
in its simplest form as applied to bore or drill vertical holes. 
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A is the mass of slate or other rock to be perforated; B is the 
metal tubular stem having the end strengthened, in which are two 
slots or notches, into which corresponding feathers or tenors on the 
end of the steel cutter C are inserted. The cutter should be well 
fitted and secured by a set screw or other convenient means, 
so that it may not be left in the hole when the instrument is 
withdrawn from it. The edges of the cutter are shaped to suit 
the substance to be cut, and are slightly bevelled to clear them, 
as in cutters for boring metal. ‘The breadth of the cutter should 
be made about one-eighth of an inch wider than the diameter of 
the tubular stem so as to cut the hole larger than the stem, prevent- 
ing undue friction from rubbing against the inside of the hole, and 
giving free escape to the waterand borings. The sides of the cutter 
should be hollowed to allow the water free passage to the edges and 





point of the cutter, as shown at large in Figs. 4, 5, 6. D is thocentral 
or water tube for conveying water to the cutter, extending the entire 
length or thereabouts of the tubular stem. Itis supplied by a flexible 
tube, which is connected with it by means of a union joint. The 
quantity of water admitted to the cutter is regulated by the nature 
of the substance to be cut, and is adjusted by a stop-cock E, which 
is supported by a bracket e. By uncoupling the union joint, the 
pipe may be readily detached when the instrument is required 
to be moved from place to place. One head of water may serve for seve- 
ral instruments, as flexible tubes may be led therefrom in any direc- 
tion. A spiral web or pin spirally disposed may be formed on the 
external surface of the water tube for the purpose of stirring up the 
borings as the external or tubular stem rotates round it, and facili- 
tating their escape with the water, but where an abundant supply 
of water is obtained, these adjuncts are not needed, as the flow of 
the water is sufficient to discharge them. F is a socket fitted to the 
outer end of the tubular stem B, having openings f, through which 
the water and borings (which make their escape through the tubular 
stem) are discharged when the instrument is used horizontal] 
or at an angle. This socket is used as a driving clutch, and is 
connected by screw bolts with a flange piece G, on the end of 
the hollow spindle H, on the opposite end of which a bevel 
wheel is keyed, and works into a similar wheel which runs 
loose on the driving spindle I. This spindle is either fitted with 
a fly wheel and handle (when worked by hand) or with a 
gut pulley (when worked by mechanical power) as shown. The 
advance of the instrument may be conveniently effected by means 
of a screw K, which may be moved by a hand wheel or by a weight 
suspended by a cord over a pulley. The instrument should be 
mounted on a convenient frame, and it will be desirable so to con- 
struct it that the tool may be applied to its work in whatever direc- 
tion the workman may desire, either horizontally, vertically, or 
angularly, and this may be effected by fixing the instrument or tool 
with its driving machinery on a sliding frame L working in 
V or other guides, which will allow the tool and its gear 
to move in a straight line only as it follows up the cut. The 
base of the guide frame being mounted upon pivots or an 
axis M, the tool will admit of being set at any desired angle in 
the vertical plane, and advanced in that direction, the segment 
plate N and pin O retaining it in any position on the main 
carriage or frame P. The tool may be set to any other angle, 
either by simply shifting the frame on the ground, or it may 
be mounted on a pivot, sothat it may have a horizontal move- 
ment, but practically in such rough tools this is unnecessary, 
as the shifting of the frame answers all the purpose. Such 
a combination of movements, as described, is necessary to admit of 
the instrument being adapted to any purt of a quarry where blasting 
is required, as in driving tunnels, galleries, &c., in which the 
borings are required to be made vertically in the floor and roof, and 
sometimes horizontally and angularly at the headings, for all of 
which the instrument is well adapted. Where desirable, and where 
suflicient height can be allowed, the instrument and frame may be 
mounted on a low four-wheeled carriage, so that it can more readily 
be transported from one place to another, and thus avoid loss of time 
in shifting and setting. 

A modification of the invention is that in which the external 
tubular stem, described in Figs. 1, 2, 3, and at large in Figs. 4, 5, 6, 
is dispensed with, and the water tube is employed for the double 
purpose of driving the cutter and of supplying it with water. The 
cutter in such case is attached to the end of the water tube, which 
may be there enlarged to receive the cutter, and be fixed to it, as 
already described, or it may be made, as shown in Figs. 7, 8, 9, 
where C is the cutter; D is the tube; z, a steel holder screwed 
into the end of the tube D, and slotted to receive the tenons of the 
cutter; y, a screw, which is recessed into the extended tail of the 
cutter, and prevents its being drawn out of the holder when the 
tool is withdrawn. 

The section, Fig.9, shows the mode of cutting the slots so as to leave 
an excess of metal on the driving side of the holder. In this form of 
the instrument, the water tube being also the driving stem, must be 
of sufficient strength to bear the torsional strain upon it, and it will 
be convenient to form it as in section at Fig. 9, which shows a 
thick tube with flattened sides. With this arrangement the water 
and borings after leaving the cutter pass away between the flat- 
tened sides of the tube and the sides of the boring. As with this 
form of tool the water tube necessarily revolves, it will be requisite 
to connect the flexible supply pipe with the water tube by a swivel 
joint, so that the pipe may remain stationary while the water tube 
and stem rotate. The velocity which it is desirable to give 
to this instrument will much depend upon the quality of the 
substance to be cut, as it is obvious that hard rock cannot be cut 
with the same facility or so rapidly as softer rock. Borings have 
been set in by this instrument at the rate of 5ft. deep per hour by hand 
power only. As the amount of power applied to turn it governs 
the speed, the greater the power the more rapidly may the tool be 
driven (as far as the strength of the cutter will allow), and conse- 
quently more work accomplished, a very important consideration 
wherelargecapitalisinvested. In some cases, where the rock has not 
been exposed to atmospherical influence, it may be found of a much 
softer quality, to which the form of the cutter may be adapted by 
giving to it a keener edge, and thereby executing the work with 
greater rapidity. It is always advisable to advance the cutter by a 
steady continuous pressure, as a variable one is liable to set and 
break the cutter. E 

Fig. 7 isa side view of the cutter Low ae showing the water 
channel a, tenons b, shoulders c, and extended tail d; Fig. 8 isa 
section through the cutter and tubes; Fig. 9 is a transverse section 
of the cutter. A is the rock; B, the tubular stem; C, the cutter; 
D, the water tube. The arrows in Fig. 5 show the direction of the 
water as it flows to the cutter and recoils from the face of the cut, 
mixing with and carrying away the borings as fast as they are 
detached from the rock: The angle which the cutting edges make 
with the axis of the tool is in some degree governed by the quality 
of the substance to be cut, but generally soft substances may have 
a more acute or penetrative angle than the harder kinds. 





To Renper Guazep Roors Warerrroor. — Having seen it 
repeatedly stated that it was impossible to render a glazed roof 
waterproof when the ribs were of iron, in consequence of the 
expansion and contraction of that material, I beg to place on record 
in your columns the result of my experience to the contrary. Having 
long known the value of a compound of tallow and resin when laid 
on hot, with a lap of linen or calico, to fractures in water pipes, it oc- 
curred to me to try it on the roof of my conservatory, which is of iron. 
It was laid on hot, over the sash-bars and putty; extending about a 
half or quarter inch on the glass. I have found this to answer 
admirably, as the mixture expands and contracts without breaking 
its continuity. The proportions I have used are two of resin to one 
of tallow.—Correspondent of the “ Builder.” r 

Rosert SterueNson AND Execrariciry.—On another occasion he 
played a series of tricks of a somewhat different character. Like his 
father, he was very fond of reducing his scientific reading to prac- 
tice; and after studying Franklin’s description of the lightning 
experiment, he proceeded to expend his store of Saturday pennies in 
purchasing about half a mile of copper wire ata braziers my J rr} 
Newcastle. Having prepared his kite, he sent it up im the fie! 
opposite his father’s door, and bringing the wire, insulated by means 
of a few feet of silk cord, over the backs of some of Farmer Wig- 
ham’s cows, he soon had them skipping about the field in all -_— 
tions with their tails up. One day he had his kite flying at the 
cottage-door as his father’s galloway was hanging by the _— 
the paling, waiting for the master to mount. Bringing the en! = 
the wire just over the pony’s crupper, so smart an electric —— 
given it, that the brute was almost knocked down. At this junctu 
the father issued from the door, riding-whip in hand, and was witness 
to the scientific trick just played off upon his galloway. “ Ah! you 
mischievous scoundrel !” cried he to the boy, who ran off. He in- 
wardly chuckled with pride, nevertheless, at Robert's successful ex 
periment.— Lives of the Engineers. By Samuel Smiles. 
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TueEsE improvements, by John Frederic Spencer, of Newcastle- 
on-Tyne, relate to the pumping arrangements of surface condensing 
steam engines, and consist in combining the feed and condensing 
water pump in the same barrel when an air pump and hot well are 
not used ; and in inverted cylinder surface condensing engines work- 
ing two vertical combined air and condensing water pumps, or two 
vertical combined feed and condensing water pumps, or one vertical 
single-acting plunger condensing water pump, and one vertical 
single or double-acting feed pump from the two ends of a crosshead 
attached or connected to the main piston or pistons by two or more 
piston rods ; and also, in the latter description of engine, working one 
combined air and condensing water pump, or one combined feed 
and condensing water pump from one end of a crosshead attached 
to the main piston or pistons by two or more piston rods, the one 
end of which crosshead having attached to it the pump rod or rods ; 
the other end may either be made so as to form a guide block, or the 
guides may be fitted as shown in the illustration hereunto annexed, 
as to insure parallelism of motion. 

In the illustrations the invention is shown as applied to surface 
condensing marine steam engines suitable for driving a screw 
propeller. 

It should be observed that the relative positions of the cylinders 
and the condensers are in accordance with a previous patent 
granted to Mr. Spencer, and dated January 17th, 1860, No. 120. 

By the — invention the objects which are effected are 

two-fold. First, when applied to surface condensing engines, in 
which the production of a bose vacuum in connection with the con- 
densation of the exhaust steam is not required, the feed and condens- 
ing water pumps are combined in or within one chamber or barrel ; 
and, second, in inverted surface condensing steam engines. The air 
and condensing water pumps are worked direct from the main pistons 
by introducing a crosshead, so that the distance across the crank shaft 
between the centres of the steam cylinders and air pumps can be 
varied at pleasure to suit the length of the stroke of the piston, or 
the clearance for the crank and connecting rod, without affecting 
the diameter of the main pistons; whereas, in inverted engines 
hitherto made with the air pumps worked direct from the main 
pistons (the pumps being in a vertical line with rods attached to the 
main pistons), their position is necessarily limited to the chamber of 
the main piston. 
_ Another advantage obtained by the improvements herein described 
is, that the barrels of the air pumps are kept below the bottom of 
the condenser, thus insuring a better vacuum, experience having 
proved that, in engines where air pumps are high relatively to the 
condenser, the vacuum is deficient and imperfect. 

Moreover, these improvements greatly decrease the risk of danger 
or loss arising from the failure of the air or condensing water 
a as with such apair of engines there are two or four com- 

ined pumps, either of which alone would be sufficient, in case of 
the others failing, to keep both engines working until repairs could 
effected; and liability to accident is greatly reduced, and the 
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sole plate S, P, by flanges and bolts as usual, and in such a position as 
to keep the top of the pump barrel nearly or quite below the bottom 
of the condenser 8, C. The upper portion of the combined 
pumps C, P, acts as the air pump, and each air pump has its own 
set of inlet and delivery valves marked A, P, V. The hot wells H,W, 
are on one side only of the crank shaft, and are contained in the 
two hollow cast iron legs L, 8, C, that suppert one end (in the pre- 
sent case the port side) of the surface condenser 8, C, there 
being four of such legs forming the support and attachment to the 
sole plate. The air pump on the starboard side delivers the 
air and condensed water through the passage D, P, across the crank 
shaft into the hot well H, W, on the port side. The condensing 
water pumps form the lower or bottom portion of the combined 
pumps C, P, and there is only one set of valves to the two pumps 
attached to the same crosshead, and these valves C, W, V, are in 
the starboard side legs (L, 8, C) of the surface condenser, occupy- 
ing a similar position to the hot well in the port side. One set of 
these valves, with combined pump barrel and part of sole plate, are 
shown in section with the delivery passage leading to the condenser 
tubes and inlet passage J, J, from the injection. 

It will be seen that the bottoms of the combined pumps attached 
to the same crosshead are connected together by a passage formed 
by the hollow sole plate across and under the crank shaft. This 
arrangement insures an equal pressure in the two condensing water 
pumps when working. 

To explain the arrangement in which only one combined pump 
is attached to the crosshead, it is only necessary to suppose one end 
of the crosshead from the main piston rod on that side outwards 
with its attached pumps and rods to be removed. 

The outline sketches or diagrams, designated as A, B, C, illustrate 
other modifications in the pumping arrangements of inverted cylin- 
der surface condensing steam engines, which are referred to in the 
first paragraph of this description. 

The sketch A is intended to illustrate that arrangement in which 
one vertical single-acting plunger condensing water pump, and one 
vertical single-acting feed pump are worked from the two ends of a 
crosshead attached or connected to the main piston or pistons by 
two or more piston rods ; sketches B and C being intended to illus- 
trate those arrangements of the hereinbefore referred to improve- 
ments, in which one combined air and condensing water pump, or 
one combined feed and condensing water pump, is worked from one 
end of a crosshead attached to the main piston or pistons by two or 
more piston rods in manner hereinbefore mentioned. 


Tue Exp.oston ON THE GREAT WesTeRN Rattway.—On Thurs- 


| day week the inquiry into the cause of the recent explosion on the 


facilities for repairs increased by the small diameter of the pumps, a | 
| the state of the boiler both before and after the explosion, and also 


diameter of about 12in. only being required for marine engines of 
400 nominal horse power. 

In the illustrations M, C, are two inverted steam cylinders (which 
may be for marine screw engines) resting on and attached to a 
central surface condenser 8, C, and four wrought iron columns C, C, 
the cclumns and condenser again resting on and being attached to 
the sole plate S,P. The main piston rods P, R, are secured above 
to the main piston in the usual way, and below, as shown, to 
the crosshead G, H, which latter has in its centre the necessary 
gudgeons G (the upper joint of the connecting rod). The cross- 
head is extended each way to receive the bucket and plunger rods 
of two combined air and condensing water pumps C, P, one feed 
pump F, P, and one bilge pump B, P. The main piston rods P, R, 
and crosshead C, H, are guided by two wrought iron guide 

locks G, B, attached to the crosshead, and working on 
the cast iron guide frame G, F, which latter is bolted 
to the surface condenser §, C; thus the whole thrust of the 
Connecting rod is taken by the main framing of the engines. The 
Combined air and condensing water pumps C, P, are secured to the 





Great Western Railway took place near the scene of the occurrence. 
It will be remembered that Dr. Lankester adjourned the inquest on 
the deaths of the three men who were killed by the bursting of the 
engine, in order that he might have scientific evidence in respect of 


ou the subject of the management of locomotives generally. Yester- 
day Captain Tyler, R.E.,Government Inspector of Railways, attended, 
and assisted in examining the other witnesses. The gallant officer 
also submitted himself for examination, and read a detailed report 
which he had drawn up after an inspection of the remains of the 
Perseus. John Thompson, the driver of the Perseus, stated that 
on the morning of the day before that on which the accident took 
place he drove the engine from Swindon to London. In the course 
of that journey he drove it with a pressure of 115 lb. on the square 
inch, and he observed nothing wrong with its boiler. He made a 
note in the engine-driver’s book of some slight repairs that had to 
be done with other parts of the Perseus, and the boiler was washed 
out. The Perseus had been running twelve years, but there were 
hundreds of older engines on the Great Western line. Mr. L. 
Young, boilermaker in the company’s workshop at Swindon, stated 
that the last occasion on which the interior of the boiler of the 
Perseus was thoroughly examined was in 1855, when new pipes 
were put into it. Since then repairs had been done to the boiler 
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on one or two occasions; but he had seen nothing to make him 
think that there was corrosion in the place where it subse- 
quently gave way. When there was a suspicion of weakness in any 
part of a boiler, small holes were tapped and agauge was intro- 
duced to try the thickness of the metal; but if there was no such 
suspicion no regular examination of the boiler took place except 
when new pipes were being put in. The pipes put into the Perseus 
in 1855 were in it when it exploded, and in the interim the engine 
had run 175,000 miles. The duration of pipes was usually measured 
by the number of miles which the engine had run, and they usually 
lasted for a mileage of from 100,000 to 200,000 miles. Mr. Daniel 
Gooch, chief engineer of the locomotive department, was the next 
witness. He stated that, including both broad and narrow gauges, 
there were about 500 engines in the rolling stock of the Great 
Western Company. The Perseus was a first-class broad gauge 
engine, and was not an old one as compared with others belonging to 
the company. It was twelve years old, while there were more than 
200 which were much older. Some had been running twenty-four or 
twenty-five years without new boilers. The Perseus had never lad 
new boilers. It was the duty of each engine-driver after every 
journey to make a written report of anything that his locomotive 
required to have done to it, and the engine was not let out again 
till the necessary repairs were completed. The Perseus had 303 
pipes. If the pipes of an engine were taken out they could not be 
put in again. New ones must be supplied, and they cost from 25s. 
to 27s. each. In reply to Captain Tyler, Mr. Gooch said that he did 
not approve testing boilers for strength of plates by the hydraulic 
process. This test was applied when the engine was at rest, and 
the strain to which the boiler was subjected, and which was much 
greater than any that it was ever required to bear when running, 
was calculated to injure it. He was persuaded that if the hydraulic 
test was applied they would have many more explosions. None of 
the great companies applied it. The engineers of the London 
and North-Western, the Great Northern, and the South-Western 
were against it. Captain Tyler observed that the hydraulic test was 
applied by the engineers of some lines, and with very beneficial 
results. Some locomotives had given way under it. Mr. Gooch 
further stated that he had had several boilers ‘of greater age than 
that of the Perseus tested, and he had found them all sound. As to 
pipes, there was one engine on the line which had run 280,716 miles 
with the same set of pipes. Mr. Gooch, as well as the engine-driver 
and boilermaker, attributed the barsting of the boiler to corrosion of 
a part of one of the plates in the centre of the boiler barrel. Cuap- 
tain Tyler concurred with the officers of the company as to the im- 
mediate cause of the accident, but thought thatthe hydraulic test might 
have been applied with great advantage, and expressed his opinion 
that the running of an engine for seven years without a thorough 
examination of the interior of the boiler was a most dangerous pro- 
ceeding. He observed, however, that there was no Government 
regulation on this point, and that there was considerable difference 
of opinion as to the merits of the hydraulic test. He brought under 
the notice of the court and the officials of the Great Western Com- 
pany a boiler manufactured by a firm at Ipswich, in which the 
pipes were so pliced that they could be removed in a mass and 
replaced again. This invention had not as yet been applied to rail- 
way locomotives, Lut was confined to agricultural engines. It was 
not, however, clea: to him that it might not be made available for 
railway engines. “he jury found that the death of John Elridge, 
James Wilson, and Christopher Thompson (the men killed by the 
explosion) was accilental ; but they recommended to railway com- 
panies a periodical examination of the boilers of their locomotives 
at intervals not exceeding three years. 

Tne Messacenies IspertaLes,—(Fromour Correspondent. )—Advices 
have been received recording the departure from Suez of the two 
steamers of the Messageries Imperiales—the Imperatrice and the Cam- 
bodge—on the new Inée-China service of the company. ‘The French 
colony, or nucleus of a colony, formed at Suez, “ assisted” with 
enthusiasm at the departure of the steamers, which will establish 
direct relations between France and the extreme east, and display 
the national colour in distant seas, over which, hitherto, they have 
scarcely floated. 
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MANCHESTER ASSOCIATION FOR THE PREVEN- 
TION OF STEAM BOILER EXPLOSIONS. 

Ar the last ordinary monthly meeting of the Executive Com- 
mittee of this association, held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, Nov. 25th, 1862, William Fairbairn, Esq. 
C.E., F.RS., in the chair, Mr. L. E.Fletcher, chief engineer, pre- 
sented his monthly report, of which the following is an abstract :— 

During the past month there have been examined 365 engines and 
547 boilers. Of the latter 8 have been examined internally, 60 
thoroughly, and 479 externally, in which the following defects 
have been found :—Fracture, 5 (1 dangerous) ; corrosion, 38 (3 dan- 





gerous); safety-valves out of order, 13; water gauges ditto, 31; | 


pressure gauges ditto, 9 ; feed apparatus ditto, 6; blow-off cocks ditto, 
47 (1 dangerous); fusible plugs ditto, 3 ; furnaces out of shape, 6 
(2 dangerous); blistered plates, 3; deficiency of water, 1. Total, 
162 (7 dangerous). Boilers without glass water gauges, 10; without 
pressure gauges, 2; without blow-off cocks, 38 ; without back pres- 
sure valves, 78. 

An explosion has occurred this month to the boiler of a first-class 
passenger locomotive engine, by which three persons were killed and 
others injured. 
duty the previous day, and was being cleaned ready for work at the 
moment the explosion occurred. 

It will be remembered that reference was made in the July, 1861, 
report, to another explosion of a locomotive boiler, which took place 
while the train was running ; and since that time three others have 
occurred in addition to the one first alluded to, thus making five 
during that period with this class of boiler. 

The cause of explosion in four of these cases proved to be thinning 
of the plates from internal corrosion. I have only had an oppor- 
tunity of examinirg the plates of one of these exploded boilers, but 
from official reports it appears that the corrosive action had deve- 
loped itself in a very similar manner in each instance, which in the 
one personally examined was as follows:—The corrosion had eaten 
grooves or furrows parallel with and close to the edge of the over- 
laps of the plates, at some of the longitudinal seams of rivets; the 
furrows being on the outer plates of the overlap, while ine deepest 
one, and that from which the explosion had sprung, was situated 
nearly midway between the smoke-box and fire-box. 

This furrowing action will be at once recognised by those who 
have been in the habit of observing the influence of wear upon the 
ordinary internally fired double-flued boiler, in general use in Lan- 
eashire. In this boiler the furrow is found on the inner surface, 





and lies close to the edge of the internal flue angle iron, which it 
partially encircles; the furrow being deepest at the crown, and 
gradnally dying out in about six or nine inches on each side. It is | 
sometimes found in the root of the angle iron itself, the choice of | 
position between tho plate and angle iron apparently depending | 
upon their comparative power of resistance. When the plate of the | 
furnace tube is flanged, the furrow more frequently occurs at the 
springing of the flange than at the end plate. Furrowing also is 
very commonly found at the transverse seams of rivets at the under- 
side of boilers ; the furrows in these cases being immediately at the 
edges of the overlaps, and most frequently on the external surface of 
the plates, but sometimes on the internal. This action is more severe 
in long boilers than in short ones, and at the middle of their length 
rather than at their ends. It is seldom, if ever, developed at the 
longitudinal seams oi these boilers, except where leakage takes place, 
and is then found to be most severe when the objectionable plan of 
construction is adopted, of placing the seams of rivets in one con- 
tinuous line from one end of the boiler to the other. Such are some 
of the manifestations of furrowing constantly met with in the boilers 
under inspection of this association, and it may be interesting to 
attempt to trace the cause. 

Furrowing appears to be the result of corrosive and mechanical 
action combined. The mechanical action, such as an alternate 
buckling of the plates, strains and frets them, and thus renders them 
more susceptible to the influence of corrosion than the parts at rest. 
Where these furrows are internal, the corrosive element is furnished 
by the water, which is rarely, if ever, free from acidity ; and when 
the furrows are found externally in the flues, as ex stained above, 
the corrosion may perhaps be attributed to the influence of the 
gases. 

The cause of the buckling action varies according to the position 
in which it occurs. 

In the stationary boilers above referred to, when found in the front 
end plate, it may be ascribed to the alternate elongation of the in- 
ternal flues, more especially at the furnace end; and, when at the 
bottom of the external shell, to the unequal expansion of the pla tes 
consequent upon the different strata of temperature in the water. 
‘The temperature of these strata varies with the distance from the 
bottom of the boiler, in proof of which it may be stated that it is 
frequently found that while the water is boiling on the surface, that 
at the bottom of the boiler will not scald the hand, Those boilers 
are most conducive to this inequality of temperature which have a 
defective circulation of water, are so set that the last heat from the 
fires ?passes beneath them, and fed with comparative cold water 
introduced at the bottom. It will be readily seen how these varying 
temperatures induce unequal expansion of the plates, and thus put 
upon the seams of rivets most irregular and severe strains. In this 
way it is thought that the buckling action is produced, which 
results in furrowing at the bottom of stationary boilers. 

In locomotive boilers, the buckling at the longitudinal seams, in 
the cylindrical portion of the shell, arises from its not being of true 
circular form in the vicinity of the overlaps. The tendency of the 
internal steam pressure is to correct this, and to induce a true circular 


It was considered to be perfectly safe, had been on | 


| 
both of the frontand back end plates, but more especially at the front, | 








form, and thus a cross strain, which may be correctly termed a 
‘* girder strain,” is put upon the plates at a short distance on each 
side of the line of rivets; from this a change of shape ensues, which 
constantly varies with the pressure of steam. The position of the 
furrows is found to be that of greatest elasticity, being midway 
between the fixed ends of the fire-box and smoke-hox, just where 
this buckling action would have most play. It will at once be 
seen that the thicker the plates the greater the leverage of the girder 
action, and thus to thicken their edges is only to aggravate the evil. 
The truo circular shape may be maintained, as far as appearance is 
concerned, by substituting a butt strip for the overlap, but this, 
from its one sidedness, will not prevent the girder action, and, indeed, 
tends to make two furrows instead of one. Were an inner as well as 
an outer butt strip introduced, the parts would be in equ'librio, and 
the strain then passing through the centre of the plates, they would 
be subjected to their legitimate tensile strain only, and the buckling 
action in question set at rest. 

But whatever expedients may be adopted to meet special cases, as 
one after another may force itself upon attention, scme general pre- 
cautionary measure appears to be needed to guard against the subtle 
influence of corrosion. Itis often found, ina line of one hundred 
rivets, to attack ten and neglect the remainder; in an entire boiler, 
it will affect one or two plates and not the rest; and even in a series 
of boilers, will select one in preference to the ahers. No doubt 
careful analysis might detect some predisposition in the metal, and 
thus account for the apparent anomalies, but the difficulty of fore- 
telling the precise course of corrosion must be candidly acknow- 
ledged, and hence the necessity, as just stated, forthe adoption of 
some sweeping precautionary measure, which will embrace every 
case Without distinction. 

The association meets the difficulty with its >wn members by af- 
fording them the opportunity of having what is technically termed 
a thorough examination” of each of their boilers once a year, when 
all the seams as well as the surfaces of the plates, both outer and 
inner, are examined throughout, provided tha: the boiler is suitably 
prepared for the inspection. The convictioa of the importance of 
these examinations—which such explosions as the ene under con- 
sideration serve to deepen—may explain the frequency with which 
reference is made to this subject. indeed, the association cannot 





hold itself responsible for the safety of any of the boilers under its 
charge, where the opportunity of making an annual “ thorough exami- | 
In aldition, it recommends to those members 


nation” is withheld. 
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using multitubular boilers, that such an arrangement of tubes should 
be more generally adopted as will admit of a man’s gaining access 
between them and the shell for the purpose of examination, while 
those should apply the hydraulic test annually who are employing 
boilers which will not admit of complete examination. 

From the experience derived from the boilers under the inspection 
of this association, it certainly appears hazardous to allow locomo- 
tives to work, as is very usually done, for five or seven years, without 
a complete internal examination ; and it therefore becomes most im- 
portant, either that some searching test should be adopted that shall 
at all times ascertain the sufficiency of the boilers without removing 
the tubes, or else that their construction shall be so modified that the 
parts may be rendered accessible to complete examination. The 
occurrence of four explosious to locomotive boilers, from internal 


| corrosion, within the last eighteen months, must show the necessity 


of taking this subject into serious consideration. 
Serrine Borers. 

Considerable difficulty is experienced in examining many boilers 
from the coutracted area of the flues, some indeed are altogether in- 
accessible. Boiler setting appears to be left too much to the individual 
tastes of the bricklayer, and, consequently, flues of every variety of 
proportion are met with. A sketch has been drawn up of the pro- 
portions most generally approved, and at an early opportunity a 
description will be given—which space does not now permit—for the 
assistance of those who are re-setting their old boilers or laying 
down new ones ; meanwhile a drawing lies at the office of the asso- 
ciation for the inspection of members. 





NOTES FROM NEW SOUTH WALES. 


We have received our usual monthly advices from the thriving 
colony of New South Wales. The work of railway extension con- 
tinues to make slow but steady progress. On the Ist of September 
the line between Campbelltown and Menangle was opened for traffic, 
being the first portion of the extension of the Great Southern Rail- 
way contracted for by Messrs. Peto and Co. The new line is about 
six miles in length, the Great Southern Railway now extending for 
a length of forty miles. A convenient platform has been put up, 
and a small wooden office erected for the station-master, at a short 
distance from the northern bank of the river. The permanent 
station is to be about a mile further along the line, and cannot of 
course be opened until the viaduct is finished. The temporary 
station, is a great accommodation to the small farmers about Men- 
angle, and also to the men employed on the viaduct, and their families, 
The remainder of the line between Menangle and Picton is ina 
very forward state, all the cuttings and embankments being finished, 
some progress effected with the ballasting,and a commencement trade 
with the permanent way. ‘The ballast for a portion of the line is to 
be supplied by the debris from the masonry at Menangle, and rails 
have been laid along a temporary staging across the river, the 
wagons being hauled up the incline on the southern side by a 
stationary engine. ‘T'he line to Picton was to have been ready 
for opening by the Ist of January next, and the whole of 
the works promise to be finished by that time with the ex- 
ception of the Menangle viaduct. The progress made with this 
work has been necessarily slow, in consequence of the size 
and massiveness of the stone piers, and of the difliculties 
encountered in obtaining the foundations for them. There are four 
piers, each oval in shape, the two centre ones being 80ft. by 20ft. at 
the base, tapering upwards to 52ft. by 12ft. at the top; their span is 
150ft., and there are two lengthy viaducts at either end, one measur- 
ing 980ft. and the other 440ft.; the total length between the em- 
bankments being nearly 2,000ft. The first and second piers have 
been finished for some time, and the third is on the point of comple- 
tion. The fourth pier rests upon a timber platform fixed upon piles ; 
the masonry was, in September, up to within 3dft. of the intended 
height. ‘Three bays of timber staging are erected in the first andin 
the second opening, ready for fixing the iron plates for the 
girders. The loss, in January last, of the ship containing the 
ironwork for the first and third spans, has caused a considerable 
delay in fixing the girders. Prompt steps were, on the loss being 
known, taken to replace the material, and the plates for the first 
span were shipped in May, in the Ocean Empress, which vessel was 
in September overdue. The ironwork for the third span is on 
board the Cornwallis, which left London in August. ‘The plates 
for the second span had only arrived, and it was intended to com- 
mence with the fixing of these. The rivetting of the plates will 
occupy at least six months, so that there is no possibility of any further 
portion of the southern extension being opened before April at the 
soonest. On the remaining portion of the Great Northern extension 
—between Branxton and Singleton—all the earthworks are finished, 
and the ballasting and the permanent way are steadily approaching 
completion. Little doubt is entertained that the extension will be 
ready for opening at the end of this year, the time specified in the 
new contracts. A portion of the extension of the Great Western 
Railway, continuing the line constructed by Sir M. Peto and Co. 
into the town of Penrith, was contracted for by Mr. Gibbons in 
June, andis now finished. Mr. Gibbons’ work only includes the 
formation ; the ballasting and the permanent way having been con- 
tracted for by Mr. Bewick, who commenced work in September on the 
line being handed over to him by Mr. Gibbons. A building for the 
station is being erected by Messrs. Jarrows Brothers, and is nearly 
finished. A contract for a goods shed has been taken by Mr. 
Graham, The works on the branch line from East Maitland to 
Morpeth—two miles and a half in length—are in a forward state, and 
will probably be finished by the end of this year. A commencement 
was made in September with the extension beyond Picton of the 
Great Southern Railway, contracted for by Mr. Crowshaw. The 
line is about five miles in length, and contains some heavy works, 
one of these being a tunnel about 200ft. in length. The viaduct 
across the Hunter at Singleton, to carry both the railway and the 
roadway, was also commenced in September. The viaduct across 
the Nepean at Peurith has been contracted for by Mr. W. ‘T'yler. The 
bridge is to be formed of iron tubular girders upon stone piers. There 
are to be three openings of 186ft. each ; in addition to which there will 
be at the eastern approach to the viaduct one laminated timber arch 
of Suft. span, and at the western approach two laminated arckes of 
72ft. span. hese portions are not, however, included in the present 
contract, which is only for the excavation and the masonry. ‘The 
ordinary water level is 12ft. above the bed of the river, and the 
highest flood has risen to 54ft. above that level. The height of the 
piers above the foundations will be about 50ft., and the bottom of the 
girders will be about €ft., above the highest flood level. The piers 
are to be oval in shape, widening at the base, and of the best descrip- 
tion of stone. In order to obtain foundations for these it will be 
necessary to construct coffer-dams, and to pump out the water. The 
bridge is to be of sufficient width to carry the roadway as well as the 
railway. A bill to incorporate the Botany Railway Company had been 
introduced into the Legislative Assembly, and referred to a select com- 
mittee. Only three miles of railway will have to be constructed along a 
very level piece of land, the company proposing to join the line with 
the Government railway near Newtown. The promoters of the affair 
are sanguine of being able to construct the line for £2,000 per mile, 
and also of securing a remunerative traflic. The plans and sections 
of a horse-railway line from Blacktown to Windsor and Richmond 
were in September formally approved by both Houses of the 
Colonial Parliament. It will be remembered that the sum of 
£60,000 was voted last session for this purpose, and that Mr. 
Weaver was appointed by the Government to select a line, and also 
to carry out the works upon a commission. Some objections were 
raised in the Legislative Council to the proposal to construct a 
horse-railway, on the ground that the experience of engineers had 
proved locomotive lines to be more cheap as well as otherwise more 
advantageous than herse-railways; but it was stated that the works 





would be sufficiently heavy to carry locomotive engines if that | 


description of traction should bethought desirable. The proposed line 
branches from the Great Western Railway at the Blacktown station. 
The total length of the line from Blacktown to Windsor is 124 
miles, and to Richmond a Jittle under 162 miles. The chief works 
will be the viaducts at South Creek and at the Chain of Ponds; these 











will be necessarily heavy, as the bridges will have to be carried 
above the flood level. On the last three miles into the town of 
Richmond, the country being extremely level, the works will be 
light, thereby bringing down the average cost of the works to that 
of the estimate. The gradients have been restricted to the limit 
adopted by the Engineer-in-Chief for Railways on the new ex- 
tensions, with a view to rendering the line available for 
locomotive traction, if necessary. In no case is the maxi- 
mum gradient adopted for more than a quarter of a mile in length. 
The line appears to take a very direct course, and, as it runs 
almost centrally between the Windsor and the Richmond roads, it 
is likely to attract a large amount of intermediate traffic, there being 
a considerable population to the north of the Windsorroad. The 
sharpest curve ou the line is one of 13 chains radius, at the junction 
with the Great Western Railway. In no other case does the curve 
exceed 2 chains radius. The gauge will be the same as that of the 
other railways. The rails, which are to be of a light description, 
have been sent for from England. The line had been staked out and 
the working drawings prepared. It is stated to be the intention of 
Mr. Weaver to subdivide ihe work into a number of small contracts, 
with a view to its being constructed as economically and as rapidly 
as possible. It is expected that the line will be completed in twelve 
months, 

The Sydney Morning Herald says:—“ The very satisfactory 
manner in which the mail service is being carried out reflects the 
greatest credit not only on the Peninsular and Oriental Company, 
but also on the commanders of these fine vessels, and we feel assured 
it is fully appreciated by the public generally. On several occasions 
lately the English mails have been delivered in Sydney many hours 
in advance of the contract time, a sufficient evidence that the 
steamers now on the line are fully capable of performing the service. 
In May last the Northam arrived 36 hours under her time. In 
June the Bombay made an equally quick passage. In July the 
Madras delivered her mai's 48 hours in advance. The foliowing 
month the Northam made an excellent trip, but the last run of the 
Bombay eclipsed all preceding passages by 12 hours. These facts 
speak for tuemselves, and when it is taken into consideration that 
each vessel is under steam from the time of leaving this port until 
her return again, extending over a period of upwards of nine weeks, 
it is a matter of surprise how well they perform their work.” 

A company has been formed at Sydney for the construetion of 
screw steam colliers, and the keel of the first ship has been laid down 
by Mr. Cuthbert. The vessel is to be diagonally built, affording 
all the carrying capacity and buoyancy of a» iron vessel; her plank- 
ing will consist of two thicknesses, placed diagonally at an angle of 
45 degrees, each plank reaching from gunwale to gunwale, and one 
course of planking placed longitudinally; the whole of kauri pine, 
strengthened with additional bent ribs. She is to be schooner 
rigged, and will be propelled by an engine of 40-horse power from 
the establishment of Messrs. P. N. Russell and Co. She will be 
fitted with a steam winch, which, together with the main engine, 
will embrace the latest improvements; and, as a further proof of 
what our colonial manufacturers are capable of accomplishing, it is 
guaranteed that she shall be launched and in working order on the 
ist January, 1863. A great advantage accruing from the ships being 
of wood will be the saving of time and expense in docking and 
cleaning, which is imperative with iron vessels, while the durability 
is much greater. ‘The vessel now building will be fitted with 
iron tanks forward, to be filled when necessary with water as bal- 


We must postpone till next week a notice of several other topics. 


LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH—Wesrwunsrer, Novemser 20. 
(Sittings in Banco, before the Lord Chief Justice Cocknurn, Mr. Justice 

Wicutman, Mr. Justice Buackeurn, and Mr, Justice MeLior.) 

BETTS V. MENZIES, 

This is the great patent case, in which the House of Lords have 
recently given a decision of perhaps greater practical importance— 
not merely to that large class of persons, patentees of inventions, 
but to that still larger class so deeply interested therein, the com- 
mercial community, and indeed it may be said the community at 
large; the point decided in substance being that not the man who 
originally, or as a matter of mere scientific theory or suggestion, 
hits upon some idea of theinvention, but the man who first makes it 
commercially practicable and of practical value to the commu- 
nity, is entitled to patent it. ‘The action was upon a patent ob- 
tained by Betts, the plaintiff, in January, 1849, “for a new 
manufacture of capsules, and of a material to be employed 
therein, and for other purposes.” The action for its in- 
fringement by the defendant was brought in March, 1857, 
and tried before Mr. Justice Erle and a special jury in Jan- 
uary, 1859. It was proved that, by following the directions con- 
tained in the plaintiff's specification, a workman of ordinary skill 
could produce the manufacture therein described, and that the same 
was a useful and valuable article of commerce. It was set up on the 
part of the defendant that the plaintiff's invention, or some part of 
it, was included in the specification of a patent granted to one Dobbs 
so long ago as the year 1804. On the other hand it was contended, 
on the part of the plaintiff, that it was impossible to ascertain the 
meaning of Dobbs’ specification without evidence, and that its 
practical effect was for the jury upon such evidence ; that Dobbs 
published nothing which could give any practical knowledge of the 
invention (which depended on the combination of lead and tin), but 
that, on the contrary, that which he had published actually, instead of 
leading to the discovery, misled and led away from it, and that it was 
open to the defendant to prove all this by evidence before the jury, 
for them to determine thereon as to whether there bad really been 
any practical discovery and disclosure of the invention by Dubbs, 
the alleged prior inventor. Mr. Justice Erle in effect so held and 
left the evidence to the jury, who found in favour of the plainuif. 
There was then a rule for a new trial on the ground that the 
verdict was against the evidence, or to enter the verdict 
absolutely for the defendant as a matter of law, on the 
ground that such evidence was not admissible, and that 
in law Dobbs’ specification was a discovery and destroyed 
the novelty of the plaintiff's invention. The Court of Queen's 
Bench made the rule absolute to enter the verdict, on the 
latter ground, for the defendant; the rule fora new irial, on the 
former ground, standing over. The Court of Error, in July, 1860, 
upheld this decision ; but the House of Lords last session reversed 
these judgments, and thus upheld the original direction of the 
learned judge who tried the cause, Mr. Justice (now Lord Chief 
Justice) Erle, and likewise affirming the correctness of a similar 
ruling by Mr. Baron Bramwell on the trial of the great gaslight 
patent case——“ Hills v. the London Gaslight Company.” Pending 
this litigation, one of the Vice-Chancellors (Wood) had given the 
plantiff an interim injunction ; but, on the judgment of the Court of 
Error affirming that of the Court of Queens Bench, his Honour 
dissolved that injunction, being of opinion that, as wise judges had 
decided against the patent, it was not proper to continue the injunc- 
tion merely because an appeal was pending to the House of Lords. 
And meanwhile, on the 8th of June, 1859, on the judgment of the 
Court of Queen's Bench being given in favour of the defendant, he 
signed judgment in the action. Afterwards the House of Lords 
reversed the judgment. Thereupon in this term Mr. M. Smith, Q.C., 
on the part of the defendant, got a rule to re-enter the case on the new 
trial paper to have it argued on the ground which had been reserved, 
viz., that the verdict was against the evidence. 

The Court (except Mr. Justice Mellor, who, having been counsel 
in the case, withdrew) appeared to be impressed with this view, and 
thought that, as it appeared that the defendant himself had treated 
the judgment as final, and had got all the benefit of it, it would not 
be just now to allow him to re-open the litigation. It was plain, 
they said, that he had relied on the judgment _of the Court below, 
aud on the result of the appeal to the House of Lords. 

Mr. M. Smith, on the other hand, in reply, urged with great force 
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that this Court, in the time of Lord Campbell, in putting off the 
argument on the effect of the evidence, implied that at a future 
period, the defendant was to have the benefit of it, that as to the 
judgment, every judgment was final until it was reversed ; and that 
as to the decision of the Vice-Chancellor dissolving the injunction, 
it went not on the supposed finality of the judgment, but on the 
weight to be given to the opinions of nine judges. 

Mr. Macaulay, Q.C., for the plaintiff, obtained a rule to set aside 
this rule, on the ground that the defendant had already, by signing 
judgment and getting the injunction dissolved, obtained the benefit 
of his rule and put an end to it, and that he had now so altered 
the position of the parties that he was no longer entitled to 
revive it. 

Mr. M. Smith, Q.C. (with him Mr. Hindmarch, Q.C., and Mr. J. 
Brown), for the defendant, showed cause to rescind this rule, and 
argued in support of his original rule to restore the case to the 
new trial paper, and} have it re-argued on the effect of the 
evidence. 

Mr. Macaulay, Q.C., and Mr, Grove, Q.C. (with them Mr. Webster 
and Mr. Udall), argued for the plaintiff, in support of their rule to 
reseind the former rule and prevent the case from being restored and 
re-argued. 

The effect of this would, of course, be to re-open this long litiga- 
tion and give the defendant another chance of defeating the patent. 
The rule, therefore, although technical in its form, yet, as it practi- 
cally involved at all events the possibility of such a result, was 
argued with the utmost keenness and,tenacity on both sides, espe- 
cially on the part of the plaintiff, whose counsel found themselves 
put in peril of losing the fruit of their hard-won victory. They 
urged with great force that the result of a new trial on the ground 
that the verdict was against the evidence was not final, but sent the 
parties to a new trial, there to re-open a long career of litigation 
upon all manner of new poists. The plaintiff, they said, had con- 
sidered that when the judgment was signed so long ago as June, 
1859, the case was disposed of, subject only to the appeal to the 
Lords. 

At the close of their arguments, 

The Court, however, pointed out that after the defendant had got 
the effect of the evidence reserved he signed final judgment, 
and then got the injunction dissolved, and had thus for two years 
had the sale of articles which turned out, after all, to be made under 
the plaintiff's patent. 

The defendant’s counsel, however, to this answered that the in- 
junction was dissolved on the condition of an account being kept of 
the sales, the proceeds of which would be ultimately recovered by 
the plaintiff, and the position of the plaintiff had in no way been 
prejudiced. Ifthe Vice-Chancellor had been at all misled, he would 
again impose the injunction. 

At the close of the argument, 

The Court—though with great doubt—said they thought’ that 
upon the whole there was no sufficient ground to deprive the de- 
fendant of his legal right to have the case re-argued upon the effect 
of theevidence. ‘They had little doubt that the defendant had meant 
to treat the judgment as final, and had not intended to “have two 
strings to his bow,” and reserve the effect of the evidence, but re- 
lied rather on the probability of the judgment of this Court and the 
Court of Error being affirmed by the House of Lords. As, however, 
they did not think that the plaintiff had been at all prejudiced, and 
were of opinion that the Vice-Chancellor would have taken the same 
course had all the facts been before him as they now stood, they 
—_ not interfere to prevent the case being re-argued on the evi- 
dence. 

It was intimated that the mere reading of the evidence (the case 
having taken six days to try) would take so long a time that the 
case must be put off till next term. 


THE JUDICIAL COMMITTEE OF THE PRIVY 
COUNCIL, Nov. 26. 

(Present—The Right Hon. Lord Cuetmsrorp, Lord Justice Kxicut- 
Bruce, Lord Justice Turner, and Sir J.T. Corertncs.) 
BAKEWELL’S PATENT.—ELECTRIC TELEGRAPH. 

This was an application by the patentee for a prolongation of his 
cee for transmitting intelligence by telegraph. The patent had 

n granted in 1848, and the improvement on the ordinary mode 
of communication by telegraph invented by the patentee was the 
transmission of a /1csimile of the message by chemical agency. The 
invention had not been adopted by a railway company, although 
experiments had proved its efliciency. 

Mr. MacGregor was for the petitioner, and the Attorney-General 
and Mr. Welsby were for the Crown. 

Lord Chelmsford, in delivering judgment, said that, though the 
fact that an invention for which a patent had been obtained had not 
been used was a presumption against an application for its prolon- 
gation, still that presumption might be rebutted if satisfactory 
reasons could be assigned for the non-usage. In this case no reasons 
had been adduced to show that it was more likely to be adopted now 
than during the term of the patent. His lordship referred to the 
private Act of Parliament, 24th and 25th Victoria, chap. 92, em- 
powering “ Bonelli’s Electric Telegraph Company (limited) to 
acquire and work letters patent relating to electric telegraphs,” 
which the petitioner alleged was an infringement of his patent. 
Their lordships did not consider that a private Act of incorporation 
was a bar to the prolongation of a patent, but, having considered all 
the circumstances of the case, their lordships would recommend 
that the application should be refused. 

Prolongation of the patent refused. 





Tae Prevuatic Desrarcu.—The transmission of parcels and small 
goods from station to station through a confined iron tube by means 
of atmospheric exhaustion and pressure will soon be commenced. 
The London and North-Westeru Railway Company having granted 
a site for a station and receiving house, rent free, at Nuston-square, 
a few yards from the Clearing House, the directors of the Pueumatic 
Despatch Company at once commenced operations by laying down 
beneath the roadway of Upper Seymour-street a line of iron tubing 
about half a mile in length, and’ extending from that ter- 
minus, to the post-oflice in Eversholt-street, under the super- 
intendence of their engineer, Mr. ‘I. W. Rammell. Within 
the iron tube, which is about 2ft. 9in. high and 2ft. Gin. 
wide (its section being similar to that of a railway tunnel in minia- 
ture) are two small ledges, or rails, on which the wheels of the small 
cars bearing the parcels will run. ‘These will be propelled back- 
wards and forwards, on the signal being given, by the exhaustion 
and pressure of the air in the tube. ‘The immense dise and chamber 
in which it revolves have been removed from Battersea, and are 
being erected within the walls of the station and receiving-house. 
The disc, or wheel, is 21ft. in diameter. It is composed of three 
sheets of wrouglit iron, the two which form the outside being each 
about an eighth of an inch in thickness, while the centre and 
smaller plate is about a quarter of an inch thick. These are 
screwed on to sixteen spokes, which radiate from the centre of the 
wheel, and thus form thirty-two cavities, there being a distance 
between the plates of the rim of nearly two inches. Air chambers 
pass beneath the disc, which are exhausted by its revolutions in the 
race chamber. The whee: will be worked by a diagonal direct 
acting high-pressure engine of about 15-horse power. As re- 
gards the speed which will be attained, the railway company have 
only stipulated for a minimum of 15 miles, but from experiments it 
has been shown that a speed of 35 miles can be attained. This, no 
doubt, will prove a most important acquisition to the post-office in 
the quick delivery of the mails. A number of workmen are now 
engaged in the construction of this line, which is expected to be 
finished in about a month’s time. Arrangements have been made 
with Messrs. Pickford and Co., who have offered a site for the pro- 
posed station in Gresham-street, ata small rent. It is also proposed 
to form stations at Smithfield and Holborn-hill, which will be 
suitable for the large and small parcels traffic. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





INVALID PATENTS. 

Sirn,—In your paper of last week a letter appeared, signed “'T. A. 
Blakely,” in which the serious charge of betraying professional 
trust was brought by him against some barrister;not named. Most 
men would hold it to be dishonourable to make such a charge and 
take shelter from being called to account for it by withholding the 
name of the person meant to be attacked. Being myself a barrister, 
who has for client and friend the gentleman whose name was 
mentioned in the same letter, I immediately wrote to Captain 
Blakely demanding to whom his charge referred, and I received 
from him a meek reply, stating that he “did not mean ” to refer 
to myself. I think that Captain Blakely ought, if he expects his 
statement to be believed, to have the manliness to avow the person 
to whom he did mean to refer. T. Asron. 

Temple, Nov. 27, 1862. 

BOILER EXPLOSIONS, 

S1r,—Some months back you published a letter from me, relating 
to the explosive properties of water freed from air when gradually 
exposed to heat, and its possible infl in producing some explo- 
sions, scarcely attributable to an overdue pressure, in new and strong 

ilers. 

In page 812 of your last you enumerate various forms of boilers, 
in which the water is kept constantly “on the boil” for long 
periods together, and conclude the article by saying, “we will 
undertake to show that boiling water is always free from air.” 1 
think that there would be no difficulty in proving this to be a fact. 
But the question is, if water under certain conditions is or is not 
violently explosive, and if these conditions may not at times acci- 
dentaliy occur in steam boilers ? 

In my former letter I mentioned the fracture of inverted glass 
syphon tubes—-the short end closed by containing water free from 
air, and kept in place by a column of mercury in the long end. 
These tubes were capable of standing a pressure of at least 60u Ib. or 
800 lb. per square inch, yet on applying heat they were invariably 
sent into fragments by the sudden explosion of the water. A bubble 
of airso small as to be scarcely visible was sufficient to prevent the 
accident. 

It is well known that it isa difficult matter to insure this explosive 
condition of water when desired. The presence of extraneous 
matter, or the existence of circulating currents taking place from the 
hot to the cold side of the boiler, will prevent its occurrence. 

Faraday has frequently demonstrated that water totally destitute 
of air is violently explosive. His mode of proceeding was as follows : 
—He took a piece of “ Wenham Laks” ice (which contains no air), 
and melted it under a stratum of oil. This prevented the absorption 
of air during the liquefaction. On continuing the heat the water 
rose much above the boiling temperature, and then suddenly burst 
into steam, shattering the glass vessel to fragments with an explo- 
sion that would have produced serious effects, had it not been fora 
protection covering of wire gauze. 

These phenomena may require further explanation; but, as they 
stand, they are undoubted facts, and seem to bear some analogy to 
the sudden and alarming formation of steam that has been frequently 
seen and recorded, on the application of a disturbing cause, to 
boilers that have been for a time quiescent, below the working pres- 
sure, and with a low fire. Before ignoring these facts, avd their 
possible connection with some otherwise unaccountable boiler ex- 
plosions, would it not be prudent to institute some experiments to 
determine whether, by any possible means, these explosive conditions 
of water could be obtained on a large scale, and in a vessel every way 
resembling a joint of steam boiler in common use ? 

1, Union-road, Clapham, Nov. 24th, 1862. 








F. H. Wennam. 





THE PENETRATIVE POWER OF PROJECTILES. 

Sin,—As the Times has commented on the difference between the 
cleanly punched holes of the Whitworth projectiles in the recent 
remarkable trials, and the smashing effect of those fired from the 
great Armstrong and Horsfall guns on the same thickness of plates, 
it will, I think, be interesting to attempt to show how this difference 
of result can be explained. And if the principles 1 have advanced 
afford such an explanation it may be taken, | think, as so far a con- 
firmation of their soundness. 

Let d, be the thickness at which the punching and cross breaking 
resistances are balanced, in the case of wrought iron plates struck by 
Armstrong cast iron shot. From the formule already given. 

ree" 
where S and 7'are constants; 8, breadth; J, length; 7, semidiameter 
of the shot. 


Henced; : } that is, is greater as the diameter of the shot 
is diminished, and vice versé; so that plates which would 
break up with shot of larger diameter would be punched 
by shot of less diameter, and carrying less vis viva. Now 
with cast iron the diameter cannot be decreased without lessening 
the efficiency of the shot through the tendency to rupture; but with 
steel this difliculty is removed. Compared with the Armstrong 
smooth-bore and Horsfall projectiles, Mr. Whitworth’s are smaller in 
diameter in the proportion of about 6 to 10 and 13 respectively. 
With a smaller diameter I have shown the tendency to punching 
rather than cross breaking would be increased, and hence the results 
of the recent trials. Let us, however, consider separately the in- 
fluence of (L°) material and (2°) form. 

(ist) Material.—Let a be the part of the vis viva of a cast iron 
shot, which on striking is wasted by disruption, and which in a steel 
shot, would, for the most part, be expended on the target. Adopting 
the notation of my previous letter— 

(l—a) we?; (l—a) w v7 
will be the vis viva necessary in a steel shot to break or punch a plate 
respectively, in terms of the work, 

w v3 w, v*, 

necessary in acast iron shot. But as 1—a is less than unity, steel 
shot require less vis viva to break or penetrate a plate than cast iron 
shot; that is, if the velocity be constant, shot of less weight and less 
diameter. But it has been shown above that, 


“3? eae 
$ 


hence with steel shot, as the diameter for a given penetration is less 
than for cast iron shot of similar form, the thickness d, at which 
cross breaking begins is greater. Plates transversely broken by 
cast iron shot may be punched by steel shot of the same form. Or 
if it be required to make d, the same for steel as for cast iron, then 
the ratio 

length of projectile 





Calivre of pul 
must be less in the former case than the latter. 
(2nd) Form.—Mr. Fairbairn has shown by experiment that the 
work expended in penetrating a plate with a flat-ended punch is 
less than with a round-ended punch, Let the ratio of work ex- 


pended in thes two cases pb: 1, where c is greater than unity, and 
c 4 


expresses the comparative penetrative power of a flat-ended projec- 
tile that of a round-ended one being 1. 
Then as before .— 
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That is the thickness at which the tendency to transverse fracture 
becomes equal to the resistance to punching, increases in the ratio 
of the comparative penetrative power of different forms of projectiles, 
and is greater for flat-ended than for round-ended projectiles, 

Hence, as Mr. Whitworth’s projectiles are both flat-ended and of 
steel, @ fortiori, d, will be greater for them than for the Armstrong 
shot. expect from such data as have been obtained twice as great, 
aud the uniform punching of the plates in the recent experiments is 
I think, enjleteel. 

Hence I am disposed to look at the recent trials as a victory for 
Mr. Whitworth’s projectiles, while the question of the merits of his 
gun requires, and no doubt will now receive, a separate investi- 
gation. 

The Times proposes as the problem for the future, to produce the 
smashing effect of the 10in. and 13in. guns, with the facility with 
which Mr. Whitworth has shown that he cau punch through din. 
plates. I am led by the above considerations to believe that, so far 
as this is attainable at all, it will be best accomplished by spherical 
or short cylindrical ‘shot, of steel, of greater diameter than Mr. 
a present projectiles, and probably at a somewhat less 
velocity. 

As “J. W. G.’s” last letter contains conclusions identical with 
those of my first letter—a fact he has neither the candour nor the 
fairness to state—controversy as to them is at an end. Unfortu- 
nately, however, he has adopted them on grounds as fallacious as 
those in his previous letter, for the action of the explosion of the 
gunpowder is far too complicated to be explained either on his 
previous assumption of constant pressure, or his present one of con- 
stantexpansion. Even in the case proposed by him the difference 
in the amount of work communicated to the shot can be shown to 
be comparatively small if allowance be made for the cooling of a 
gas expanding against a resistance, so that 

pxrv % 
and for the friction which will be greater in the larger bore in the 

oe, perhaps, of 3: 2. 

he ignition ot the powder, however, is not instantaneous but 
ive, and it follows from this that the initial pressure at 
which the shot begins to move in the two cases assumed would not 
and could not be the same. The detention of the shot by inertia, 
and in rifled guns by increased friction, compensates for the loss of 
expansion. If “J. W.G.” is still unsatisfied perhaps he can ex- 
lain these two facts :—Ist, The comparatively small influence of 
ength of gun on range exhibited in Dr. Hutton’s experiments. 
2nd, the fact that the vis viva communicated to the shot, as demon- 
strated by Captain Noble's determinations of the initial velocity, so 
far from necessarily decreasing with the calibre, is greater for rifled 
than for smooth bors guns. 1 have mo doubt that there are cases 
where the reverse takes place. But @he weasons in both cases are 

other than those assigned by “J. W..G.” 

So far as the questions he has raised are concerned I am content 
to leave my assertions, text, and context to be interpreted by the 
readers of ‘I'ne Enoiverr ; and “J. W. G.” may consider this as on 
my parta final rejoinder. 1 would only add, lest silence should be 
assumed as concurrence, that the comparison of the action of a pro- 
jectile to.a distributed load is worthy of the other arguments of its 
author. Wiss C. Unwin. 

Kendal, Nov. 17 








PUNCH-HEADED SHOT. 

Tue projectiles contributed by Captain Norton to the National 
Exhibition of Ireland, held in Cork in 1852, comprised iron or steel 
punch-fronted rifle shot, similar to shot successfully tested at Wool- 
wich in 1828, in presence of Colonel Jones, R.A., and afterwards 
presented to the United Service Institution in 1833, as recorded in 
the Mechanics’ Magazine of the 15th June of that year. This shot, 
it was stated at the time, may also be converted into a shell by 
drilling a hollow tube into its front. 

* . * * * ad 

In the United Service Magazine, in 1852, the following appeared :— 
“We, the undersigned, have much pleasure in stating that we 
were, this day, witnesses to the following remarkable experiments, 
made in the iron steam-ship building yard of Messrs. Lecky and 
Beale, at Cork. 

“1. Aniron boiler plate, of the ordinary thickness, three-eighths of 
an inch, such as is used for the top sides of iron steam ships, was 
fixed in a vertical position against the external wall of a large store, 
having, at the distance of six inches behind it, a sound block of 
Americanelm. Norton's elongated, cylindrical steel, punch-frouted 
rifle shot, weighing three ounces, was fired at this plate, from an 
ordinary two grooved rifle, charged with four and a half drachms 
of sporting powder, by head constable Porter, of the city consta- 
bulary, at the distance of forty yards, when the shot perforated the 
iron plate, and entered half an inch into the wood. 

“2. The same experiment was repeated at the distance of sixty 
yards, when the perforation was found to be more perfect, the 
aperture, as well as the punched-out portion of the iron, being 
more smooth and sharp, and the shot entering three-quarters of an 
inch into the wooden block. 

(Signed) “ N. Luptow Beamisn, Lieut.-Col. J. P, 

“ James I’, Wanker, Sub-Inspector of Constabulary. 

“M. J. Brownriac, Sub-lnspector of Constabulary 
(Reserve force). 

“ Epwin Porter, Head Constable. 

“ James Beane, Cork.” 

“Geo. F. SHaw, Professor of Natural Philosophy, 
Queen's College, Cork. 

“Tt. Picorr Beamisu, Lota Park, Cork. 

Mr. Whitworth, four years afterwards, patented these very shot. 





Foreign anv Covonian Jorrinas.—An issue of £562,500 first 
mortgage bonds of the Atlantic and Great Western Railway Com- 
pany (Pennsylvania division) is announced. ‘They are to bear 
interest at the rate of £14 for each £225 bond, and the issuing price 
is 70. The trustees are Mr. Samuel Gurney, M.P.; Mr. J. P. 
Kennard, the banker; and Mr. Mozley, of the firm of Barned and 
Co., of Liverpool. This is the line that is to complete a direct 
route from New York to Louisville, in connection with the Erie 
Railway, and also to communication, by means of a short branch, 
with the great Pennsylvania oil regions. Itis regarded with favour, 
and the whole subscription is expected to be made up privately. 
A French writer says:—“ Of the three kinds of cotton which are 
produced in Egypt, the Indian alone is maintaining its ground; the 
others are disappearing by degrees, being unsuited to commercial 
purposes. ‘I'he soil is particularly favourable to the cultivation of 
Indian cotton, and the quantity of land devoted to it is constantly 
on the increase. Every par. of Egypt is favourable to the growth 
of cotton, but especially those soils which retain moisture, although 
there may be an excess of humidity. ‘The cotton plants retain their 
vigour for three years; bit after that their productive power 
diminishes, and they require to be renewed. At present cotton is 
grown only in Lower Lgypt, and chiefly in the five provinces of 
Kallioub, Charkieh, Dakalieh, Garbieh, and Menouf. ‘There is 
great room, therefore, for the development of its cultivation, should 
this be justified by the state of the market and the requirements of 
commerce.” 








Orpnance Gossir.—It is statel that the Duke of Somerset has 
assented to all Mr. Whitworth’s conditions for a complete trial of his 
gun. very exertion is being used at Woolwich for the equipment 
of 40-pounder Armstrong batteries of position for the defenve of the 
coast. A 12-ton gun, of I0}in. ore, is now being rifled by Sir 
William Armstrong on the shunt principle. We are given to under- 
stand that it is to have six grooves, and that the projectiles are to 
have zinc strips for bearings. Besides this gun, amile 200-pounder 
breech-loader is said to be in progress at Elswick, 
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TuEsk improvements, by RK. A. Peacock, of Saint Helier, 
Jersey, relate to an improved construction of lock gates for docks, 
harbours, canals, and other similar purposes. 

Fig. 1 represents a lock gate constructed, mounted, and fitted 


according to the invention; Fig. 2 is a horizontal section at the | 
upper horizontal beam ; Fig. 3 is a general plan of a part of those | 


gates on a small scale, while Fig. 4 is an enlarged perspective view 
showing more especially the framework of the gate, the planking 
and other parts being omitted. The framing consists of the longi- 
tudinal beams A, A, heel post I, and mitre post C, two diagonals 
D, D, and an upright centre post E. This framing, with the 
exception of the heel and mitre posts, made of solid oak or other 
approved solid timber, are made of combined planks or layers of 
wood as indicated by the upper beam, so are also both of the 
diagonals and upright E, all in the same plane or thickness, and 
interlocked the one into the other; for this purpose eight or other 
pumber of thicknesses of planks are used. In the illustration are 
shown eight, which are numbered 1, 2, 3, 4, 5, 6, 7, 8, which are so 
arranged that some of the planks in each of the beams A, centre 
post E, and diagonals D, are continued throughout their length 
of those parts in one piece, while the others are cut and have 
parts removed to allow of the intersection of the continuous pieces 
of timber, as will be understood by reference to Fig. 4. In the 
beams A (the same description applies to all the beams), the planks 
1, 4, and 7 are continued throughout the breadth of the gate in one 
piece, while all the others are cut and have parts removed to allow 
of the intersection of the continuous length of the post E and 
diagonals D, D. In the upright post planks 3 and 6 are in one 
length from top to bottom, while in the diagonal the plauks num- 
bered 2, 5, ps 8, are in one length from top to bottom of the gate. 

In making these gates planks are taken rough as they come from 
the saw (which saves expense), and bedded one to the other with a 
layer of putty and spiked together ; they are also secured at intervals 
by compressed trenails, in the manner of planking ships, or by 
wrought iron bolts and nuts. They may be furthe~ bound together 
by metal straps a, a, as shown in one of the beams A, A, if desired. 
The top of each laminated surface, when complete, is covered with 
a coating of asphalte, and its surface sloped so as to run water off 
its surface; the whole of the parts of the gate are tarred as 
usual. The ends of the beams A and diagonals D are mortised or let 
into the heel and mitre posts, and the framing is constructed of the 
curved form desired; to retain its form two upright truss pieces 
F, F, are applied, which are checked into or notched to receive the 
edge of several beams A, A; on the trass pieces are extended truss 
standards G, G, to bear the truss rods (bars of iron) H, H, which are 
secured at each ond into the heel and mitre posts. By tightening up 
these rods, a little more curve and tension may be imparted to the 
gate, as well understood in trussing girders. A gate, if properly 
thus constructed, has sufficient rigidity in itself te support 
its own weight from its gudgeons, and therefore does not re- 
quire tramways and rollers underneath to support it, and 
therefore obviates the necessarily heavy drag consequent on such 
bearing. To further insure this, md in combination with the 
mode of hanging lock gates, two ciagonal suspension rods I, I, 
Fig. 1, are applied from the upper yivot, which throw a part of the 
weight of the extreme part of the gste directly on that pivot. The 
frame of the gates is suitably tied together by metal straps }, 6, Fig. 1. 
The gate is planked and caulked in the usual manner to make it 
water tight. 5S, 8, represents the mud recess sunk in the face of the 
pier near the bottom of the lock, and extending throughout the 
whole length of the gate recess into which the gate sweeps the mud, 
if any exists, and prevents compression thereof arising between the 
gate and the pier. This mud may be removed from time to time as 
usual, while the culvert M carrias it more or less away by the flow 
of water from the dock by that channel. 

The cast iron girder K is about 14ft. long, and rests on a bed of 
solid masonry throughout its entire length, except about 2ft. next the 
gate, which overhang and are wnsupported. This girder is fastened 
in three different ways, namely :— 

Ist, by four bolts, d, d, leaded into the solid masonry, and passing 
through projecting parts of ‘he bottom flanch of the girder, upon 
which are four nuts screwed down to the top flanch. 

Secondly, by a wrought iron tie rod L, 3in, in diameter, passing 
through a boss at the left hand of the girder, on the top of which it 


| fastened at its extreme end. 


oo 


| at the required height, after it has been lifted by the spanner. T 





LOCK GATES FOR 


MII 





is fastened by a nut. And the lower end of the rod is fastened bya 


| nute and iron plate countersunk above the crown of the arch of the 
| culvert M. 


Thirdly, any tendency of the girder to draw forward in conse- 
quence of the weight of the gate is prevented by a wronght 
iron tie L! passing round the last-named boss, and stretching 
say 30ft. or 40ft. to the left, and fastened there against the face 
of the opposite pier, if such a pier exists. If no convenient fastening 
place exists, such may be made either by driving down piles 
or by building a mortar wall of the length named at right angles to 
the back of the pier. All along this wall the tie can pass and be 
Supposing the girder to be sufficiently 
strong tocarry a gate of forty-five tons, a strength which can be 
certainly and easily obtained, as it rests on a bed of solid inasonry 
for about six-sevenths of its entire length. 


The gate does not rest on the bottom pivot except as will be here- 
after explained. It is suspended from two places, namely, first by a 
large screw bolt c, 56in. long and 9in. diameter; and, secondly, by 
a collar x, connected to the diagonal tie rods I, I, before mentioned, 
each 12in. cross sectional area. This collar works round one of the 
bosses on the girder K. These two poiuts form bearings which can 
be sufficiently lubricated with grease. The large screw 
bolt c¢ passes through a boss of the girder and has a 
projection on one side working up and down in a corresponding slot 
inside the boss. This prevents the screw bolt from turning round, 
and when the nut is turned (by a spanner) the screw must neces- 
sarily rise (or sink as the case may be). ‘The screw bolt may thus 
rise and the gate be lifted up the hollow quoins to the extent of 2in. 
The head of the screw is clasped by a strong wrought iron frame 
which passes some distance down the heel post, and is bolted 
through the latter. ‘The nut P, it is preferred to make of 
King’s copper, of which the breaking weight per square inch is 22 
tons. This nut on being turned by the spanner will obviously 
take either the whole or part of the weight off the bottom pivot at 
jleasure. The nut P has a projecting arm which catcies against an 
Iron pin inserted in one of the holes in the top flanch of the girder, 
which keeps the nut in position, and therefore the gate is — 

1e bot- 
tom pivot V is not intended to carry any weight when the gates are 
being opened or shut, its only use then being to keep the bottom of 
the heel postin place. But this pivot will carry the gate which is let 
down upon it by turning the large nut if it should be desired 
to relieve the girder, and when the bearings require lubricating. 
Suppose now that the girder, screw, &c. are placed in their proper 
positions, and that the gate has to be put together in situ. A cast iron 
shoe of which the elevation is shown at the foot of the heel post is 
placed on the bottom pivot. The heel post having been previously 
fitted to the hollow quoins is fitted into the shoe, its outsides being 
made flush with the outside of the latter. The wrought iron frame R, 
embracing the head of the large screw, is then bolted through 
the heel post. The truss pieces and mitre posts are also brought 
into position, and the trusses are fixed and screwed up behind the 
mitre post and heel post. And the whole having been first care- 
fully fixed perpendicular (and propped up off the apron or bed with 
as many pairs of wedges as are necessary) is sufliciently shored, 
strutted, and stayed to keep it in position until the gate is complete. 
Two diagonal ties have then their lower ends passed into mortice 
holes in the mitre post, and their upper ends fastened one to each end 
of a wrought iron band or collar z, which works round the back 
of the boss of the girder, and has fastened on its inner side a 
brass friction plate in contact with the boss; each tie being suffi- 
ciently tightened up by the “ gibbs and cotters.” These ties enable 
the gate to carry itself without rollers or tramways. 





Wuar Prrrorevm 1s Dorsc.—A gentleman who has spent some 
days in the region of the coal oil wells, in Pennsylvania, says that 
in his opinion the Government of the United States ought to inter- 
fere at once, and put a stop to further pumping and boring for oil 
on this continent. He is quite certain that the oil is being drawn 
through these wells from the bearing of the earth’s axis, and that 
the earth will cease to turn when the lubrication ceases !—Scientific 
American. 


Nov. 28, 1862. 
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Rats ror THE French GOvERNMENT.—(F rom our Correspondent.) 
—Messrs. E. Blount and Co. have obtained a contract for supplying 
the French Government with 5,000 tons of rails required in the 
formation of a railway in Mexico. The amount of Messrs. Blount’s 
tender was £8 12s. per ton. Messrs. Bolekow and Vaughan, Messrs. 
Guest, and other great English houses tendered unsuccessfully. 

Patent Law Commission.—The first mecting of the commission 
appointed last session, on the motion of Sir Hugh Cairns, “ ‘l’o inquire 
into the working of the patent laws,” was held on the 19th inst., at 
the offices of the commission, No. 2, Victoria-street, Westminster. 
The members of the commission present were—Lord Stanley, 
chairman, Chief Justice Erle, Vice-Chancellor Wood, the Attorney- 
General, Sir H. Cairns, Mr. R. Grove, Q.C., and Mr. W. Fairbairn. 

Tue Hawmersmite Rartway Viapuct Accipent.—T he inquiry into 
the causes of the falling of the arches of the viaduct on the Hammer- 
smith Railway, by which six men were killed, was resumed on 
Saturday morning. The additional evidence related to the quality 
of the brickwork of the arches, which appeared to have been 
sufficiently good. After some remarks by the coroner, the jury 
returned the following verdict:—“ That the deceased persons were 
suffocated and bruised to death by the falling of certain arches of 
the viaduct on the Hammersmith and City Railway, and the jury say 
that the said arches fell on account of the slipping of one of the piers 
of ‘the said viaduct ; and the jury further say that the said deaths 
arose from accidental causes, ‘he jury wish to add that they believe 
that sufficient attention was not paid to the character of the soil on 
which the foundations of the piers were laid, and that the concrete at 
the base of the pier was not of a sound and proper kind.”— Globe. 

StepHenson’s Sarety Lamp.—Arrived at the bottom of the shaft 
with the lamp, the party directed their steps towards one of the 
foulest galleries in the pit, where the explosive gas was issuing 
through a blower in the roof of the mine with a loud hissing noise. 
By erecting some deal boarding round that part of the gallery into 
which the gas was escaping, the air was thus made more foul for the 
purpose of the experiment. After waiting about an hour Moodie, 
whose practical experience of fire-damp in pits was greater than that 
of either Stephenson or Wood, was requested to go into the place 
which had thus been made foul; and, having done so, he returned, 
and told them that the smell of the air was such that, if a 
lighted candle were now introduced, an explosion must inevitably 
take place. He cautioned Stephenson as to thedanger both to them- 
selves and to the pit, if the gas took fire. But Stephenson declared 
his confidence in the safety of his lamp, and, lighting the wick, boldly 
proceeded with it towards the explosive air. ‘lhe others, more 
timid and doubtful, hung back when they came within hearing of 
the blower; and apprehensive of the danger, they retired into a safe 

place, out of sight of the lamp, which gradually disappeared with 
its bearer in the recesses of the mine. It was a critical moment; 
and the danger was such as would have tried the stoutest heart. 
Stephenson advancing alone, with his yet untried lamp, in the 
depths of those underground workings—calmly venturing his life 
in the determination to discover a mode by which the lives of many 
might be saved, and death disarmed in these fatal caverns—presented 
an example of intrepid nerve and manly courage, more noble even 
than that which, in the excitement of battle and the collective im- 
petuosity of a charge, carriesa man up to the cannon’s mouth. Ad- 
vancing to the place of danger, and entering within the fouled air, 
| his lighted lamp in hand, Stephenson held it firmly out, in the full 
| current of the blower, and within a few inches of its mouth! Thus 
exposed, the flame of the lamp at first increased, then flickered, and 
then went out; but there was no explosion of the gas. Returning 
| to his companions, who were still at a distance, he told them what 
had occurred. Having now acquired somewhat more confidence, they 
advanced with him to a point from which they could observe him 
repeat his experiment, but still at a safe distance. They saw that 
| when the lighted lamp was held within the explosive mixture, 
| : 
| there was a great flame; the lamp was almost full of fire; and then 
| it smothered out. Again returriing to his companions, he relighted 
the lamp, and repeated the experiment. This he did several times, 
with the ‘same result. At length Wood and Moodie ventured to 
advance close to the fouled part of the pit; and, in making some of 
| the latter trials, Mr. Wood himself held up the lighted lamp to the 
| blower. Such was the result of the first experiments with the first 
practical miners’ safety lamp ; and such the daring resolution of its 
inventor in testing its qualities.— Lives o/ the Engineers. 
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TO CORRESPONDENTS. 


NorTIce.—In consequence of the very heavy postage to'which 
THE ENGINEER, on account of its size and weight, has 
been hitherto subjected in foreign countries, we have, 
at the request of many of our subscribers abroad, ar- 
ranged for the publication of a SPECIAL EDITION for 
FOREIGN CIRCULATION. Thisedition, printed upon paper 
prepared for the purpose, will pass through the foreign 
offices at the charge of single postage. 


*," Covers for binding the volume can be had from the publisher, 
price 2s. 6d. each. 

Errata.—In an article on ** The Compasses of Iron Ships,” page 286, col. 1, 
line 36, the word “‘not” is to be omitted, as also the parenthetical remark 
in the next sentence, lines 40—2. Also in line 35 omit the word “ mean,” 

A. R. T. anv S. H.—Next week. 

J. B.—Joy’s hammer was illustrated in THE ENGINEER of July 25th last. 

W. D. (Liverpool).— What do you wish in speaking of a “formula” for 
screw — ? 

Joun.—We wish we could obli, jou, but we cannot help you to a situation 
under Government. rides siete 

R. B. 8.—You require, we should say, a 3/t. saw, to be run at 1,000 turns per 
minute for soft wood, or 800 turns for hard wood. 

C. J. (Bristol).— Write to Mr. F. H. Roberts, 19, Salisbwry-street, Strand. 
Surface condensers should have the same surface as that in the boiler. 

COLLIER.—A wrought iron cylinder 3ft. long, 1ft. in diameter, lin. in thick- 
ness, and having welded joints, should withstand a regular pressure of 
1,000 1b. per square inch, equal to that of about 166 cubic feet of gas com- 
pressed into 24 cubic feet. The explosive force of compressed coal gas and 
oxygen is not known. 

A Youne Inventor.—You should be sure that you have a good thing, 
and then, if you are able to patent it without assistance, you had 
better apply for provisional protection, at the same time giving notice of 
your inlention to proceed. Within rather more than three weeks afterwards, 
the period in which any one can oppose your application will have passed. 





GOVERNORS. 
(To the Editor of the Engineer.) 

Sir,—If Mr. L. Olrick will refer to vol. viii. of Tue ENoineeR, page 171, 
he will find a letter showing that the point of suspension, as calculated by 
Tredgold’s rule, must be in a line passing through the axis of rotation of the 
governor spindle. z. 

Bury, Lancashire, Nov. 24th, 1862. 


SARGEANT'S MARINE GOVERNORS. 
(To the Editor of The Engineer.) 


Sm,—In your edition of yesterday, you have an illustration of Silver’s 
speed governor. Mr. Sargeant, through his agent Mr. Hope, fitted one of 
his governors to engines of the steamship Lord Raglan. 

This governor was the only one shown to me that combined the requisite 
properties (to my ideas) of a governor, viz., power to act on valve 
independent of springs and adjustment to any speed of engine from dead 
stop to full power. This it has most effectively done in practi 

Mr. Silver must certainly have overlooked Sargeant’s patent for gover- 
nors, which seems strange, with the valuable eee x; ~ so easy 

ttainab! i . WYMER, 








y their F 
Newcastle-upon-Tyne, 22nd November, 1862. 
OUTSIDE CYLINDER LOCOMOTIVES. 
(To the Editor of The Engineer .) 

Sm,—I am of your opinion that the verdict arrived at by the jury on 
the recent accident on the London, Chatham, and Dover Railway was not 
such as it should have been ; but at the same time think, in reading your 
remarks on the Crampton engine, that you have overlooked one great 
defect in them, that is, in having the driving wheels behind the fire-box. 
We know that it is more difficult to push a vehicle in a straight line than 
it is to draw it ; for in pushing, while it is in a state of equilibrium on the 
line of force, it will travel in that straight line ; but should the line of force 
be directed on one side, the opposite side having lost a portion of its pro- 
pulsion retards, and consequently the vehicle tends to that direction. The 
same would occur with the Crampton engine, for as soon as the line of 
force was directed on one side the engine would swerve over to the other, 
thus having a tendency to jump the line or burst the gauge. 

3, Neptune-terrace, Sheerness, Nov. 25th. A. M. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CiviL ENGINEERS.—Tuesday, December 2nd, at 8 p.m., 
“On some of the Internal Disturbing Forces of Locomotive Engines,” by 
Mr. A. W. Makinson, M. Inst. C.E. 

Society OF ArTs.— Wednesday, 8 p.m., ‘‘On Thompson’s Process of Boat- 
building by Machinery,” by D. Puseley. Illustrated by models. 
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MR. MICHEL CHEVALIER ON PATENT LAWS. 


Unper the head of “ Modern Industry; its Progress, 
and the Conditions of its Power,” the Rerue des _ tee 
Mondes, of the 1st November, contains a highly interesting 
article from the pen of that distinguished economist, Mr. 
Michel Chevalier, on the late Great Exhibition, and which, 
from a foot note, appears to form the chief part of the 
“Introduction to the Official Report of the French Com- 
mission,” about to be published in six volumes. 

In the present time of commercial and industrial reforms, 
the dictum of an all-but omnipotent apostle of free trade, 
as Mr. Michel Chevalier (senator and member of the Insti- 
tute), is like a bill of exchange drawn on the powers that 
be, which mere outsiders or lookers-on might expect to see 
honoured at sight. Great, however, as may be the require- 
ment of an overstrain in discussing time-honoured political 
or economical creeds and institutions, for overcoming the 
vis mertie of men of routine whose best policy often ap- 
pears to be that of the ostrich, hiding its head under its 
wings in the —— of danger, men who know a little 
more about the particulars of the subject, and are not 


heated by the fire of the combat on a neighbouring field, 
will prefer to consider such achievements of valiant cham- 
Plons of progress as a welcome legacy left to society, but 
only to be accepted sous bénefice d'inventaire. 





Such a restriction of liability may be applicable to Mr. 
Michel Chevalier’s postulation on the working of patent 
laws. The chapter relating to the measures to be adopted 
by the Legislature and Administration for the purpose of 
promoting the development of National Industry,* is 
wound up by the following onslaught on patent legisla- 
tion (p. 58) :— 

“ Patent laws may be considered as emanating from the 
“system of ultra-regulation. Sprung up from a right 
“ sentiment, since it was intended to protect what was sup- 
“ posed to be the right of intelligence, this legislation in 
“ our days is injurious to industry, and in most of the few 
“ instances in which patents have brought in a considerable 
“ income, the profit has been for the drones of the bee-hive 
“ and not for the industrious bees themselves; middle-men 
“ or substitutes of the real inventor absorbed all.” 

“The abuses of patent laws are manifold, and, in more 
“ than one instance, evenrevolting. Thus they may fetter 
“ our export trade, and cut off good markets for our na- 
“tional industry. This will pretty surely be the case 
“ whenever the patent process or apparatus is of any im- 
“ portance, and when the so-called inventor is exacting 
“ (exigeant), inasmuch as the foreign manufacturer, esta- 
“ blished in a neighbouring state, in which the patent is 
“ not recognised, is enabled to sell the respective article in 
“ other markets, at an abatement corresponding to the pre- 
“ mium which the French manufacturer, his competitor, 
“has been obliged to pay to the patentee for his license. 
“ The legislation on patent laws, therefore, is, in our days, 
“ greatly objected to by the chief manufacturers. Not 
“ only the enactment of the law is found fault with, but 
“the very principle on which patents are based is con- 
“ tested, and the reasons for it seem to be peremptory.” 

The chief points of the foregoing argumentation, and 
the conclusion therefrom, may be summed up as follows :— 

1st. Patent laws are injurious to industry, and the right 
of intelligence is a misnomer—a fallacy. Therefore, de- 
lenda est patent legislation. * : 

2nd. Drones get the honey, and not the industrious 
bees; or as Virgil observed it before: Sic vos non vobis. 
Therefore, delenda est patent legislation. 

3rd. Patent laws will prevent fair competition, t.c., 
competition on equal grounds between the patented or non- 
patented manufacturers of various countries, because of the 
premium, paid by the former, entering in the cost price of 
an article which a foreign manufacturer might work with- 
out having incurred such an expense. Therefore, delenda 
est patent legislation. : 

Now, without entering into a lengthened discussion 
about the theory of patent legislation, which has been re- 
cognised and adopted—though under various on ge 
all industrial countries, it might simply be asked, wit 
reference to the first point, why or how patents prove inju- 
rious to industry, and what would be better? Further- 
more, why should an inventor in the material world have 
that right of intelligence denied to him, or rather left 
unprotected, which every labourer in the intellectual 
field may see protected in and between the chief 
civilised countries? Thus, on the very title page of 
the Revue we find these words:—* Toute reproduction 
des Travaux de la Revue des Deux Mondes est interdite,” 
and on other publications we may find the caution that, 
“the right of translation is reserved.” Is not this an argu- 
mentum ad hominem ? For if it is right to protect lite- 
rary property, why should it be wrong to protect other in- 
tellectual property though more connected with the ma- 
terial world or welfare? Or, to put the question still in 

lainer terms—when does property cease to be property ? 
s it, perchance, when a thing unknown or unheard of 
before, becomes known to others by dint of individual ap- 
plication, talent, exertion, or patience? If so, who then 
must be called the bees,and who the drones? Let any 
man, be he generous or selfish, patriotic or cosmopolitan, be 
placed in that dilemma, and the Latin poet’s own “ Sic vos 
non vobis” will become unintelligible, for the race of bees 
itself will have become extinct- 

Mr. Michel Chevalier mentions exacting inventors, and 
lays much stress on the hardship under which manufac- 
turers labour by being obliged to pay them (what may be 
supposed) a high price for their inventions, and still com- 
peting with foreign (unpatented) manufacturers in foreign 
markets. Now, without reflecting on the contradiction 
between this statement and the former that “in most of the 
few instances in which patents have brought in a conside- 
rable income,” and without more than referring to the 
great facility and relative cheapness in almost simultane- 
ously securing patent rights for pore | novel inventions in 
all industrial countries, and thus esta seem fair competi- 
tion between rival individuals and nations, let us see how 
patent laws have actually worked in the progress which 
industry has made in our days by the own evidence of 
Mr. Michel Chevalier. In consulting the publications of 
the Commissioners of Patents and the Official Catalogue of 
the Imperial Commission, we find that all the men 
of progress in industry, held out by Mr. Michel 
Chevalier to the admiration of the world, have more 
or less availed themselves of the provisions of the 
patent laws of this and other countries. We may find 
that the avowed export trade of those patented manufac- 
turers (in France) is not at all inconsiderable, since in 
some instances (as in Carré’s patent refrigerators) it 
amounts to three-fourths of the produce for the home 
market. We may find that practical inventors, like Bes- 
semer and Whitworth,+ took out patents by the score, and 
that not even Liebig, the purely scientific man, or “ grand 
chimiste allemand,’ as Mr. Michel Chevalier calls him,} 
did not disdain to claim a certain mode of coating mirrars 
as his own property in almost every country. We mty 
find that the new tar products, aniline, and so on, are all 
more or less patent articles; that jute articles have beea 


* Said report is professedly drawn up in the mere French (free 
trade ?) point of view. : 

+ Bessemer in England, alone, 70; Whitworth, 25. C'est le cas 
de dire: Les malades que vous tuez, se portent & merveille. 

t Mr. Michel Chevalier’s own words are: “C'est une idée d'un 
grand chimiste allemand, M. Liebig, mise en ceuvre par un Fran- 
cais, M. Petit Jean, et 1’ exploitation s’en fait’ Paris, chez M. Bros- 
sette. 











and are still worked under various patents; and that the 
same applies to the coroso, or vegetable ivory, and kamp- 
tulicon—all substances and articles denoting progress, ac- 
cording to Mr. Michel Chevalier. 

Now, when we consider these phenomena, we may well 
ask: How was all that wonderful progress achieved ? 
We see all those ingenious products patented, and yet we are 
told, by an eminent economist, that the principal manu- 
facturers want to abolish patents. We, therefore, must be 
struck with admiration at the skill and perseverance of 
these men in having achieved such great feats, clogged as 
they were by laws and regulations out of date. But is 
such a clog really existing? Are patents obligatory in in- 
dustry ? Is every inventor or manufacturer obliged to 
take out a patent for working his invention or process? 
Not in the least, unless an inventor wants to establish a legal 
claim of priority, which could even be established, though 
at greater cost and trouble, by circumstantial evidence, in 
the absence of any such legal documents as letters patent. 
Thus it is difficult to see, both theoretically and practically, 
how patent laws should prove injurious to industry, since 
they are not obligatory, not even fiscal (at least, they are 
not intended to be so); they are “ @ laisser on a prendre.” 
Nay, more than that, they profess to be effective only in 
the case of novelty, which has to be, and can be, ascertained 
by the inventor himself, or his proxy, by examining the 
works of his predecessors or contemporaries. 

If with those facilities given to the learned, unlearned, 
or half-learned (as the case may be) inventors fail in their 
endeavours, or if by some conceit more or less inherent to 
human nature, they are reluctant to avail themselves of the 
same, who but themselves are to be blamed for such a neg- 
lect? Under such circumstances they certainly fare no 
better, and deserve no better, than a writer (and there are 
many) discussing a trite subject at full length, or a Bel- 
gian or French collier sending coal to Newcastle on 
speculation. ‘The book of the former would have but 
little chance of being read, and coals shipped from such 
quarters would have but little chance of being sold at 
Newcastle, at least not with a profit. 

However, to resume our views on the foregoing subject. 
We may safely say, without being contradicted by such 
persons as are conversant with the rationale and working of 
patent laws, that whatever may be the actual deficiencies 
of those laws in this or any other country, the principle 
on which they are established, ¢.c., protection of inventive 
genius and of its material benefits, cannot be contested as 
long as the word sa or counterfeit (contrefagon) has 
any meaning at all ; as long as grammarians cannot make out 
that meum Totengs no more to the first person (or No. 1, as 
a Yankee would say) ; as long, finally, as man is composed 
of a soul and body—the one with its eternal Promethean 
craving for intellectual enjoyment, the other with its no 
less worthy appetite for material comfort. Equipoise 
between those two powers would, according to the sage of 
Antiquity,* constitute social perfection, and such, after all, 
must be the chief end of all sound theology, philosophy, 
and policy. 

LOCOMOTIVE BOILER INSPECTION. 

WE already need an association for the prevention of 
locomotive boiler explosions. Nothing is better known 
than that locomotive boilers are subject to internal corro- 
sion, and — few months a boiler bursts in consequence, 
generally killing one or more unfortunate attendants. 
There are now rather more than 6,000 locomotives upon the 
railways in the United Kingdom, and of these there is 
sufficient reason for believing that many—we hardly dare 
think how many—are running daily in a dangerous con- 
dition. Say to an engine driver “there is a groove, three 
feet long, and an eighth of an inch deep, on the inside of 
the middle — of your boiler,” and who would expect the 
man to mount his engine daily and to patiently await the 
time when, the groove having deepened to five-sixteenths of 
an inch, the boiler should give way, cither by a mere crack 
along the groove, or, as would be quite as likely, with a 
territic explosion? From the moment when a groove or 
furrow has been eaten, no matter to how little depth, into 
the inner surface of a locomotive boiler plate, the boiler 1s 
in a dangerous condition. And who, therefore, knowing 
anything of the wear and tear of locomotive boilers, can 
doubt that hundreds are now running in a dangerous con- 
dition ? Could the drivers and fireman see what is con- 
cealed beneath the lagging, not a man could be found to 
run a very large number of what are now supposed to be 
first class locomotives. We shall be asked why are good 
men tobe thusalarmed? Surely from no wish to make them 
uncomfortable, but to induce them to think for themselves, 
and when, whether at Swindon, at Wolverton, at Derby or 
at Doncaster, they see the corroded shells of boilers in 
which furrowing—one of the most common infirmities of 
locomotive boilers—had, luckily, been detected in time, to 
reflect that no system is pursued whereby they may know 
whether the boilers to which their own lives are daily 
trusted are not in the same condition. ‘The Perseus, by 
the explosion of which, the other morning, at Paddington, 
three poor fellows were instantly killed, was only twelve 
years old, whereas engines twenty years old, and upwards, 
are run daily on the Great Western Railway, with perfect 
confidence we suppose in their entire safety. Up to the 
moment of its explosion, no doubt, the Perseus was 
reckoned sound, and were it not that a// the Great Western 
engines were believed to be perfectly safe, this very 
one might have been put forward as the safest of the 
whole 500 and more belonging to the company. It was 
believed to be safe notwithstanding that the inside of the 
boiler had not been once examined for seven years—the 
tubes, which were in the boiler when it blew up, having 
been put in, in place of the original tubes, in 1859. Since 
then the engine had run 175,000 miles, Mr. Gooch's theory 
being, we presume, that defects in a boiler will at last 
make themselves known, and that there is always time 
enough without taking the trouble to look for them, 
Under his present system, many of the Great Western 
engines appear likely to end their days in the same way as 
the Perseus. Why should they not? It is taken for 


* Plato. 
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granted, that, as long as the tubes will keep in, the barrel 
of the boiler is all right; whereas all experience, other 
than Mr. Gooch’s, goes to show that a sound and nearly 
new set of tubes may often be concealed by a corroded 
barrel. 

In Manchester, since the formation of the Association for 
the Prevention of Steam Boiler Explosions, few if any of 
these disasters ever take place. ‘The Association has 
upwards of 1,300 boilers always under its care, and subject 
to frequent inspection, and although none of these actually 
blow up, a number are every month found and reported to 
be in a “dangerous condition.” But for timely discovery 
how many of the defects, thus ascertained, might lead to 
terrible explosions. Mr. Gooch, however, and, with him, 
the locomotive superintendents of a few of the great lines, 
the London and North-Western, the Midland, the Great 
Northern, the North-Eastern, and the London and South- 
Western, appear determined that no internal inspection of 
their boilers shall be made and no defects discovered until, 
in due course of service and decay, a new set of tubes may 
be required. For, as for taking out a whole set of 
good tubes, merely to see whether the shell of the 
boiler is safe and sound, is out of the question, 
unless the railways adopt, as Captain Tyler, of the 
Board of Trade, appears to think they might, Messrs. 
Biddle and Balk’s boiler in which all the tubes may be 
taken out together, by unscrewing a few nuts, and without 
breaking a single tube joint. Unless the tubes are taken 
out, a boiler cannot be tested in any other way than by 
hydraulic pressure. This, said Mr. Gooch at the inquest 
the other day, as well as on one or two trials growing out 
of the explosion of locomotive boilers, is likely to injure 
the boiler. Yet a test pressure, equal to twice the working 
pressure, or say 250 1b. per square inch, cannot injure a 
locomotive boiler strong enough, as every locomotive boiler 
ought to be, to bear 750 1b. before bursting. Iron is never 
injured by the application of any tensile strain less than 
that at which the iron is permanently elongated. Mr. 
Gooch, we have no doubt, knows that. Iron is not over 
strained by a load equal to one-third of its breaking weight, 
and therefore sound boilers, properly made, are not likely 
to be injured by a hydrostatic test equal to twice the work- 
ing steam pressure. But the fear is that the boiler, not 
being quite as sound as it ought to be, may be injured 
under a strain which may approach or exceed one-half of 
its ultimate bursting strength. If a boiler can withstand 
but 400 1b., it may, and doubtless would, be injured, 
although it would not be burst or ruptured, by a strain of 
250 lb. per square inch. In this case the defect, supposing 
there to be one, whereby the strength of the boiler had 
been diminished to 400 lb., would not be disclosed, and yet 
the iron, quite as much in our opinion as in Mr. Gooch’s, 
would be permanently injured. But every engineer who 
has watched iron under strain knows that it begins to 
stretch before permanent elongation, and consequent injury 
of fibre, commences. Let all locomotive superintendents, 
then, apply the hydraulic test as they value the lives of 
their good and faithful servants, but let them first strip the 
boiler and place a steel wire about it, first overlapping 
the ends and making a file mark across them, and then as 
the strain is applied the boiler will be slightly distended 
and the file marks on the two ends of the wire correspond- 
ingly separated, but if, on Jetting down the pressure, the 
wires can be brought up again to the original circumference 
of the boiler, it can have suffered no injury. The coroner’s 
jury, which sat the other day at Paddington, recommended 
that locomotive boilers should be internally examined every 
three years, but the plan which we propose might be 
adopted with far less cost and inconvenience, and with 
much more satisfactory results, every three months. ‘The 
hydraulic test is already adopted by several of the large 
railway companies, and with proper precautions to ascer- 
tain whether the boiler be thereby injured, the same test 
might be adopted with the best results by every railway 
company in the world. 


Tue report of iron-clad vessels being built in England for the 
Confederates has aroused apprehensions, it is said, for the safety of 
New York Harbour. Measures are being taken for its security. 

Navan Enainsexs.—The following appointments have been made 
since our last :—George Aitcheson, chief-engineer, to the Meeanee ; 
J. J. Blunden, engineer, to the Meeanee ; D. A. Campbell, first-class 
assistant engineer, to the Cumberland for the Carnation ; W. C. Batty, 
acting first-class assistant engineer, to the Meeanee; ‘Tl’. Grifliths, 
acting second-class assistant engineer (for temporary service), to the 
Meeanee, and H. Burstow, second-class assistant engineer, to the 
Meeanee. 

Stream Fire Enarnes.—A trial of steam fire engines took place on 
Monday, at Mr. Hodges’ Distillery, Lambeth. Messrs. Merry- 
weather and Son sent their engine, “The Deluge,” which was ex- 
hibited in the late Exhibition. Mr. Wellington Lee, of New York, 
Was also present with an engine made by Messrs. Easton, Amos, and 
Sons. Messrs. Merryweather’s engine weighed, it was understood, 
34 tons empty. It has one 9}in. steam cylinder and 15in. stroke. Mr. 
Lee's engine weighs rather less than this, and has two 94in. cylinders, 
the pistons having 9}in. stroke. Messrs. Merryweather's *ngine, with 
water at 44 deg., being fired, the pointer of the steam gauge moved in 74 
min, At 9 min. 50 sec. there was 50 1b. of steam, with which the en- 

ine begun playing with a 1}in. jet, until 120 Ib. of steam was raised. 

Jith 125 Ib. steam and 80 Ib. in the air vessel, a Ijin. jet was 
also thrown well over Mr. Hodges’ chimney, 140ft. high, or say 
150ft. A I}in. jet was also thrown 6ft. to 1Uft. above the chimney. 
This nozzle was then taken to the top of the Fire Observatory, 
135ft. high, and attached to the end of hose that had been hauled to 
the top and connected to the engine. A 1ljin. jet was then thrown 
between 20ft. and 380ft. horizontally, and to a considerable 
height vertically. Later in the evening a small engine, by Merry- 
weather and Son, was tried for the purpose of showing the facility 
with which it raises steam, the pump being incomplete (water at 
40 deg. or less). In 6 minutes the gauge showed 2)1b.; in 
8 minutes, 37]b.; in 9} minutes, 1001b., from the time the 
fire was lighted. This engine is 16-horse power, and when com- 

lete will not exceed 380 cwt., its present weight being 24} ewt. 

n the trial of Mr. Lee's steam fire engine, made by Easton, Amos, 
and Sons, and with a temperature of water in the boiler of 44 deg., 
the gauge moved in ti} minutes, and the engine started with 20 1b. 
in 9 minutes. This engine, with I}in. nozzle and 1201b. of 
steam, threw the jet 10ft. to 15ft. over the chimney. With lin. 
nozzle, 1401]b. steam, and 140 1b. pressure in the air vessel, the 
water was thrown dft. to 10ft. over the chimuey ; anda 18in. jet, 
with the same steam, reached the same elevation. When throwing 
from the top of the observatory, this engine gave a good jet, but 
the bursting of the hose prevented any accurate observations 
being taken. A great amount of fire was thrown out of the 
chimney, 60ft. high, and the speed of pistons was very great. 





THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners oy Patents. 





Grants of Provisional Protection for Six Months. 

9026. OLtveR Perry Drake, Massachusetts, U.S., “A new and useful or 
improved apparatus for vaporising and aerating a liquid hydrocarbon to 
be burned for iJlumination or for other purposes.” — Petition recorded 14th 
July, 1862. 

2588. JAMES LonG, Gorleston, Great Yarmouth, “ An improved machine for 
cleansing and scraping streets, roads, or ways.” —Petition recorded 22nd 
September, 1862 

2840. Cooper Trees, Blackfriars-road, Surrey, and FRaNcois CyRILLE BEL- 
HoMME, New-street, Covent-garden, London, ‘‘ Improvements in hats, 
caps, bonnets, and other coverings for the head.” — Petition recorded 2ist 
October, 1862. 

2853. ALEXANDER CHAPLIN and GrorGe Russel, Glasgow, Lanarkshire, 

‘.B., ‘‘ Improvements in obtaining fresh water by evaporation, and in 
apparatus therefor.” 

2857. MATILDA CARTWRIGHT ASTON PERKES, Belvedere House, Rosendale, 
Dulwich, Surrey, “ An equilibrium double action revolving rudder, self 





balancing drag, and improved steering gear.”"—A communication from 
Samuel Perkes, Bombay, East Indies. 

2859. Huen Donap, Renfrewshire, N.B., ‘‘ Improvements in machinery or 
apparatus for bending or straightening meta! plates.” 

286). Josuva Fietp, Lambeth, Strrey, *‘ Improvements in steam engines, 
condensers, and boilers.” —Pet ‘tions recorded 23rd October, 1862. 

2863. ANNE JEAN FERDINAND VIGNEULLE-BreEpPson, Boulevart de Beaumar- 
chais, Paris, ‘‘ A siphoidal cistern with water reservoir for kitchen or other 
drains in communication with infected sewers.” 

2865. Louis Groux, Victoria Soap Works, Woodhouse Junction, near 
Sheffield, ‘‘ Improvements in the manufacture of soap, and in machinery 
for that purpose.” 

2867. Joun Ricuarp NicHouL, Streatham, Surrey, “An improved con- 
struction of fire-place or stove grate.” 

2870. PATRICK SARSFIELD DevLAN, Buckingham-street, Strand, London, 
“‘Improvements in the manufacture of bearings, steps, axle-boxes, and 
other surfaces and appliances, or articles subjected to friction.” — Petitions 
recorded 24th October, 1862. 

2873. WILLIAM OwEN, Rotherham, Yorkshire, ‘‘ Improvements in stoves.” 

2875. Davip Brown and WILLIAM IsrRown, Smethwick, Staffordshire, ‘* Im- 
provements in rolling machinery for rolling gun barrels, cannons, and 
other articles.” 

2877. Wittsam Crark, Chancery-lane, London, ‘‘An improvement in 
the construction of the joints of cast iron gas and water mains, and other 
pipes.”—A communication from Richard Chester Robbins, Jesse Moore 
Kean, and Henry Lamson Case, Jersey, Hudson county, New Jersey, 
U.S 


3. 

2879. PreRRE ALFRAISE, Rue de Malte, Paris, ‘‘ Improvements in sewing 
machines.” 

2880, Tuomas GoULS?ON GWISLIN, Hatton-garden, London, ‘‘ Improvements 
in the treatment and utilisation of certain foreign plants for the obtaining 
of useful fibres therefrom.” 

2881. Enrico ANGELO Lupovico NEGRETTI and JosEPH WARREN ZAMBRA, 
Hatton-garden, London, ** Improved apparatus for ascertaining or testing 
the explosibility of liquid hydrocarbons.”—A communication from 
Guiseppe Tagliabue, New York, U.S.—Petitions recorded 25th October, 
1862. 

2883. Josern Cuattwoop, Bury, Lancashire, ‘‘ Improvements in ventilating | 
rooms and cellars,” 

2885. Joun Henry Jounson, Lincoln’s-inn-fieids, London, ‘t Improvements 
in heating glass furnaces.”—A communication from Joseph Venini, 
Paris, 

2887. FREDERICK Lirscomper, Strand, London, ‘ Improvements in purifying 
water.” 

2891. Joun JAMES Rines, Thomas-street, St. John’s, Southwark, Surrey, 
** Improvements in treating certain farinaceous substances applicable 
to infants, or invalids’ food, and in apparatus to be employed therein.” 

2895. THomMas Ricuarpsox, Newcastle-upon-Tyne, ** Improvements in the 
manufacture of sulphate of soda.”—Petitions recorded 27th October, 1862. 

2397. JAMES CHALMERS, Knights-place, Wandsworth-road, Vauxhall, 
London, “Improvements in armour plating ships of war and fortifica- 
tions.” 

2901. Horatio ALLEN, St. James-place, St. James-street, London, ‘ Im- 
proved apparatus for preparing leaves and stalks of plants for being 
cleaned or dressed, for the purpose of obtaining the useful tibres they con- 
tain.” 

2903. Epwarp Scripps Tvpor, Upper Thames-strect, London, “‘ Improve- 
ments! in the purification of lead.” 

2905. JuLius Jerereys, The Rise, Hoddesdon, Hertfordshire, ‘‘ Improve- 
menty in constructing surface condensers, and apparatus for heating and 
cooling fluids.” — Petitions recorded 28th October, 1362. 

2907. ABRAHAM RupLey, Brook-street, West-square, Lambeth, Surrey, ‘‘ Im- 
provements in the construction of pistons for steam engines, which im- 
provements are also applicable to air and liquid pumps.” 

2908. ANDREW SHANKS and FEKDINAND KOHN, Robert-street, Adelphi, West- 
minster, “ Improvements in hydrostatic presses,” 

2909. GrorGE DARLINGTON, Minera, Denbighshire, “ Improvements in the 
manufacture of zine oxide.” 

2911. ADAM Hoae, London, * Improvements in smoothing irons.” 

2913. WititamM CLARK, Chancery-lane, London, * Improvements in the 
treatment of copper ores, and in apparatus for the same.”—A communica- 
tion from Frédéric Le Clerc, Boulevart St. Martin, Paris. 

2914. IsHMAEL WiLLIAM LisTER, JAMES BOTTOMLEY, and WILLIAM Bortom- 
LEY, Welloth-lane, Rochdale, Lancashire, ** Improvements in looms for 
weaving.” 

2915. WiLuiAM Cooke, Spring-gardens, St. Martin’s-in-the-flelds, London, 
** Lmprovements in apparatus for ventilating.” 

2917. Wittiam Epwakp Gepok, Wellington-streect, Strand, London, “ Im- 
proved apparatus in connection with the pans of water closets.”—A com- 
munication from Jacques Germain, Bordeaux, France. 

2919. Danie, Fryer, Carlton-square, Oli Kent-road, Surrey, and JosEPi 
WILLIAM MEEAKS, Annett’s-crescent, Islington, London, ‘* Improvements 
in casks, tanks, or other receptacles for containing petroleum and other 
oils or spirits.” 

2021. Joun Unswortn, Rochdale-road, Manchester, ‘Improvements in 
steam engines.” 

2923. Henry Pau, Fryvek NewiiaM, St. Mary’s-gate, Nottingham, “ Im- 
provements in the manufacture or production of reversible shawls.” H 

2924, JouN FLETCHER, sen., Leeds, and JouN FLETCHER, jun., Newcastle- | 
upon-Tyne, * lmprovements in forming wrought iron wheels, and in the 
tools and apparatus for making thesame.”—Petitions recorded 2¥th October, 
1862. j 

2925. Joun Lockwoop, Batley, Yorkshire, “‘ Improvements in boilers.” | 

2927. FRANCIS GREGORY, Manchester, * Improvements in presses for press- | 
ing seeds, fruits, hops, and other substances.” 

2929. Joun Eaton, King’s Norton, Worcestershire, ‘‘ An improvement or 
improvements in the manufacture of certain kinds of gas burners for 
illuminating purposes.” 

2931. PauL Girrarp, Boulevart des Batignoles, Paris, ‘‘ Improvements in | 
air guns and other air arms.” 

2933. James Bincu, New Norfolk-street, London, ** Improved apparatus for 
unstopping or clearing from obstructions drains, water-closets, stack, 
water, and other pipes.” —Petitions recorded 3: th Octoler, 1862. 

2987. WiuuiamM Renwick Bowpircu, Wakefield, Yorkshire, “* Improvements 
in carburetting or naphthalising gas, and in the apparatus employed 
therein.” 

2938. Henry Lee Corsett, Inchicore, Dublin, “ Improvements in the con- 
struction of tuyeres. : 

2939. Grorek Dickinson and Epwakp Cooke, Smethwick, Staffordshire, 
“Improvements in the construction and ornamentation of metallic bed- 
steads, couches, and children’s cots.” 

2941 ALFRED ANDREWS, Birmingham, ‘‘ An improved tool for cutting and 
rasping pegs in boots and shoes.” 

2943. Grornge HarGRAVE MokrGan, Hereford, ‘‘Improved mechanical 
arrangements for raising and lowering bodies.” 

2945 Mankig CELESTE DE CASERAS SiniBatpi, South Villas, South-street, 
Greenwich, Kent, “ Improvements in the manufacture of armour plates 
for ships, fortifications, and forts, and in the manufacture of plates to be 
used in the construction and building of ships, and for attaching copper 
o7 other like protective metal to the outside of metal plates fur making 
copper bottoms, or bottoms with a similar protection, to iron ships and 
for other purposes.” 

29. Wittiam Epwarp Newrtox, Chancery-lane, London, *‘ Improvements 
spplicable to the carriages and beds of guns, mortars, and other 
ordnance.""— A communication from William Judson, New York, U.S. 

291. JAMES GARTH MARSHALL, Leeds, Yorkshire, ** Improvements in the 
treatment of the straw of flax, hemp, and other similar vegetable sub- 
stances, preparatory to spinning the fibre thereof.” 

2953. JAMES JOHN ANDERSON, St. James-street, Northampton, ‘‘ A new or 
improved mode and means for the production of leather from waste 
leather scraps, and also for producing from such waste leather scraps, in 
combination with india-rubber, gutta-percha, or other like substance, a 
new material to be used fas leather, and for other purposes.”—Petitions 
recorded 31s October, 1862, 

2055. Joseru WALTER TAYLOR, Newsome, near Huddersfield, Yorkshire, 
** Improvements in scouring or cleansing woollen, worsted, and cotton 
fabrics and other flvrous materials, and in the means or apparatus em- 
ployed therein.” 

2061. James WINTER, jun., Wardour-street, Soho, London, “‘ An improved 
safety tap or cock, applicable to gas burners, gas pipes, and vessels con- 
taining gas ; also water pipes, steam pipes, and vessels coutaining inflam. | 








” 














mable and other liquids, compressed air, and spirituous liquors,”— 
Petitions recorded 1st November, 1862. : 

2968. James MusGrave, Globe Ironworks, Bolton-le-Moors, Lancashire 
“ Improvements in the valves of steam hammers, and steam hydraulic, 
and gas engines.” j : 

2965. Louis Gonkz, Passage des Petites Ecuries, Paris, ‘A seat or chair, 
forming also a travelling bag for the use of travellers by rail or other 
way. 

2966. FREDERICK TRACHSEL and Thomas CLAYTON, Manchester, “ Improve- 
ments in machinery or apparatus for obtaining light, heat, and ventila- 
tion, parts of which improvements are also applicable to other pur- 

s, 


poses, 

2907. GtorGe Houiins, Manchester, ‘‘ Improvements in the manufacture of 
straps or belts for machinery.” 

2971. DANIEL ScaTreravop, Nottingham, “Improvements in circular 
frames for the manufacture of looped fabrics.” ‘ 

2972, PIERRE Francois CLEO CHEVERON and EUGENE Cacuvs EICHENBERG 
Boulevart Rochechouart, Paris, ‘* A new method of, and apparatus for. 
weaving Inuian shawls and other figured tissues.” ; 

2973. RICHARD ARCHIBALD Broomay, Fleet-street, London, “ Improvements 
in machinery for moulding and compressing artificial fuel, peat, bricks 
tiles, and other substances."—A communication from Jean Baptiste 
Defrasne, La Villette, Paris.—Petitions recorded 3d November, 1862. 

2975. Joun Buinston Francis, Hullard Hall-lane, Stretford, near Man- 
chester, “‘ Improvements in apparatus for raising and lowering window 
blinds, maps, and other articles, and for retaining them in position.” 

2976. Juues LerEBvRE, Rue des Tournelles, Paris,“ A new or improved 
instrument for indicating angles or variations of level, and for measuring 
horizontai and vertical distances.” y 

2977. Francois DURAND, Paris, “* An improved cotton gin.” 

2979. JouNn HENRY Jounson, Lincoln’s-iun-fields, London, ‘ Improvements 
in hanging, arranging, and operating ordnance.”—A communication from 
John Kidgway, Boston, Suffolk, Massachusetts, t 

2081. Joseri PLace, Over Darwen, Lancashire, ** Certain improvements in 
looms for weaving.” 

2983. Tuomas HUNTLEY, Manchester, ‘‘ Improvements in kitcheners and 
kitchen ranges, and in cooking and bath heating apparatuses,” 

2985. JosePH Suirt, Tamworth, and CuaRLes Brieos, Alders Mill, Tam- 
worth, Staffordshire, “‘ Improvements in apparatus for condensing the 
steam of high pressure steam engines.” 

2987. Aveust Conkap Dewiks, Nicholl-square, Aldersgate-street, London 
“* An improved lubricator.”—Petitions recorded 4th November, 1°62. < 

2989. JEAN Bartiste Thomas, Paris, ‘‘ Improvements in apparatus for 
working and controling railway signal discs.” 

2991. JOHN BANWELL, Watlington, Oxfordshire, “ Improvements in appa- 
ratus for punching by meaus of hydraulic pressure.” ; 

2995. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improve- 
ments in spinning frames.”—A communication from Frederic Hetzel, 
Bile, Switzerland. 

2997. ALFRED VINCENT NEwTON, Chancery-lane, London, “ A new process 
of obtaining printing surfaces, dies, and substitutes for photographic 
negatives.” —A communication from Paul Schulze and Frederick William 
Billing, Brooklyn, New York, U.S. 

3001. JULES Joskrii LAVEISSIERE, Rue de la Verreri, Paris, ‘* Improve- 
ments in the manufacture of tubes of copper or other metals or alloys.” 
— Petitions recorded 5th November, 1862. 

3010. CHARLES UTTo HEYL, Berlin, Prussia, ‘‘ Improved means and machi- 
nery to be used for the purpose of extracting fatty oils from oleaginous 
seeds, and for purifying the said oils, and for extracting the agents em- 
ployed from the exhausted residue.” 

3012. ALYRED VINCENT NEWTON, Chancery-lane, London, “Improvements 
in repeating fire-arms.”—A communication from William Albert Shepard, 
New York, U.S.—Petitions recorded 7th November, 1862. 

3016. Henry Kitstiaw, Haslingden, and Epwarp Lorp, Rawtenstall, 
Lancashire, “ Certain improvements in power looms fur weaving.” 

3018. CilaRLES WILLIAM Spruyt, New Broad-street, London, “ Improve- 
ments in rails for railways.” ; 

8022. GeoRGK KENT, High Holborn, and Epwarp Paice Grirritns, High- 
street, Camberwell, Surrey, “ Improvements in apparatus for reducing 
cocoa berries and other vegetable and animal substances to powder or 
pulp, and for mashing potatoes.”—Petitions recorded 8th November, 1-62. 

3026. JOUN WHITAKER, Leigh, Lancashire, “* Improvements in machi- 
pas | or apparatus for pulping, stripping, and slicing edible roots for 
cattle.’ 























3028. SAMUEL BERRISFORD and WILLIAM AINswortn, Stockport, Cheshire, 
**Certain improvements in looms for weaving.” 

3030, ROBERT JAMES CHAPMAN, South-street, Camberwell, Surrey, “ Im- 
provements in the manufacture of glass and emery paper or cloth.” 

3032. WILLIAM EDWARD NrwToON, Chancery-lane, London, “ Improvements 
in the treaiment of maize or Indian corn preparatory to grinding the 
same into flour.”—A communication from Victor Pierre Célestin baud, 
Rue St. Sébas:ien, Paris, 

3034. Tuomas GowuLsTon GuisLix, Hatton-garden, London, ‘ Improve- 
ments in the treatment of certain foreign plants, and in the application 
of the fibres derived therefrom.”—Petitions recorded 10th November, Lot2. 

3036. GEORGE Dayirss, Serle-street, Lincoln’s-inn, London, ‘* Improve 
ments in the construction of crinoline skirts.”—A communication fron. 
Henri Alexandre Révilion, Paris. 

3033, WILLIAM PALLISER, Dublin, “Improvements in the construction oi 
ordnance, and in the projectiles to be used therewith.” 

3040. Joun Joseru Parkes, London-street, Paddington, “ Improvements 
in lever bell pulls.”— Petitions recorded 11k November, 1862. 

3042. WILLIAM HARPER, Sharples, near Bolton le-Moors, Lancashire, ‘‘ Im- 
provements in the construction of steam boiler and other furnaces.” 

3048. FReDERIC JOseru CLowks, Southwark Bridge-road, Surrey, ‘* An im- 
provement in obtaining rotary motion.” 

3050. JAMES HILL THomson, Glenboig, Lanarkshire, N.B., ‘‘ Improvements 
in machinery or apparatus for finishing and dressing tiles and similar 
articles of clay.” 

3052. ALOISE GRAEMIGER, Wallenstadt, St. Gall, Switzerland, ‘‘ lmprove- 
ments in looms.”— Peritions recorded 12th Nov mber, 1862. 

3058. Moss Derrits, Houndsditch, London, ** improvements in the manu- 
facture or coustruction of lamps.” 

3060. REUBEN Sykes and Puitemon Sykes, Huddersfield, Yorkshire, ‘‘ Im- 
provements in rings used in machines for the continuous spinning, 
doubling, and twisting of wool and other fibrous materials.” 

3062. GrorGE Daviks, Serle-street, Lincoln’s-inn, London, ** Improvements 
in preserving provisions.” — A communication from Alired Henry 
Rémond, Paris. 

3064. EMANUEL JosErH, Blackfriars-road, and Josuva Danks, Webber- 
row, Waterloo-road, Surrey, ‘‘ Improvements in the manufacture ol 
brushes, brooms, and mats."”—Petitions recorded 13th November, 1862. 
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2012. DanizL BATEMAN, Lowmoor, near Bradford, Yorkshire, *‘ Improve- 
ments in the manufacture of ‘ card cloth’ used for carding wool and 
other fibrous substances.” —Petition recorded 12th July, Use2. 

2019. CHARLES CROSSLEY and JAMES WILLIAM CRrossLBY, Halifax, York- 
shire, ‘Improvements in means or apparatus employed in washing and 
finishing textile fabrics.” 

2026. OLIVER PERRY DRakk, Massachusetts, U.S., “A new and useful or 
improved apparatus for vaporising and acrating a liquid hydrecarbon to 
be burned tor illumination or for other purposes.” — Petitions recorded 
14th Judy, 1862. 

2029. ALPHONSE Covvrevx. Bridge-street, Blackfri: 
proved centrifugal apparatus for breaking stones.’ 

2030. JoHN GREEN, Newtown, St. Martin, Worcestershire, “* Improvements 
in the method and means of producing signals, and in the application ol 
the same, particularly to steam ploughs or cultivators.” ; 

2031. ALPiUNSE COUVKEUX, Bridge-street, Blackfriars, London, “ An im- 
proved centrifugal apparatus for casting stoncs and other materials, and 
in forming embankments and other structures.” 

2033. WILLIAM DickEys, Salford, and Joun Hewitt, Manchester, “ Im- 
provements in self-acting and hand mules empioyed in spinning cotton 
and other fibrons materials.”— Petitions recorded Lith July, 1962 

2057. Grorer THOMAS SeLBY, Smethwick, Staffordshire, ** Improvement 
in apparatus for superheating in tubes and tubular articles, and Mm 
machinery for the manufacture thereof.”—Petition recorded lth July, 
1862. 

2045. Henry Appieny, Tavistock-place, Plumstead, Kent, ‘ Improvements 
in armour plates for ships of war, floating and jand batteries, and other 
like purposes.” — Petition recorded 17th July, 1362. A 

206V. Ropert Barrett, Stepney, Middlesex, ‘* Improvements in apparatus 
for working the damper of steam engine furnaces.” 

2065. WILLIAM Epwarb Newton, Chancery-lane, London, “ Improvements 
in machinery for preparing fibrous substances for combing.”—A commu- 
nication from Antoine Louis Warnery, Rue St. Sebastien, Paris. = 

2066. THOMAS HARRY SAUNDERS and Joseru Muueoury, Phoenix Mills. 
Dartford, Kent, ‘‘Improvements in the manuiacture of paper. ~ 
—Petitions recorded 19th Juiy, 1862. : 

2070. ERNEST Bazin, Angers, Maine et Loire, France, ‘* An improv ed elec- 
tric railway carriage signal.” “ 

2071. WiLLIAM EDWARD GepGE, Wellington-street, Strand, London, Im- 
proved excavating or boring apparatus.” —A communication from Antoine 
Trouillet, Xertigny, Vosges, France. m th 

2072. Tuomas Davey, Tuckingmill, Cornwall, ‘Improvements in the 
manufacture of gunpowder and explosive compounds.” 
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2074. ANDREW NacpAtIN, West Farms, James Peacock, Morrisania, Man- 
chester, and WILLIAM Henry Watton, New York, U.S., ‘‘ Improvements 
in looms for weaving allkinds of textile fabrics.”— Petitions recorded 2\st 
July, 1862. 

2082. Josern Daniets, Leigh, Lancashire, ‘‘ Certain improvements in arti- 
ficial manure.” 

2088. Tuomas King, Truman's Brewery, Spitalfields, London, ‘‘ Improve- 
ments in apparatus for measuring malt, grain, and other granular sub- 

ces, 


2091. AnTorvE Constant VavTiER, Paris, ‘‘ Improvements in obtaining 
fibrous materials, and in manufacturing paper pulp, also in preparing, 
bleaching, and treating fibrous materials, and fibrous and textile fabrics, 
and in producing agents used in part of the invention.” — Petitions 
recorded 22nd July, 1862. 

209. ReBerT BELL, Westland-road, Dublin, ‘‘ Improvements in the manu- 
facture of bricks.”—A communication from Joseph Mamelin, Boulogne- 
sur-Mer, Frauce.—Petition recorded 23rd July, 1862. 

2107. WittiaM HeEnky Perxkix, Seymour Villa, Sudbury, Middlesex, 
“Improvements in printing and dyeing when aniline and analogous coal 
tar dyes are employed, also in preparing colouring matters.".—A commu- 
nication from Alexandre Schuitz, Rue St. Fiacre, Paris. 

2109. MICHAEL HEykyY, Fleet-street, London, “ Improvements in apparatus 
for retarding and stopping carriages, especially applicable to railway 
carriages, and in disconnecting apparatus for carriages.” —A communication 
from Charles Fray, Vincent Paul Amédee Varenne, Louis Casimir 
Descouleur, and Sabin Joseph Cazier, Boulevart St. Martin, Paris.— 
— Petitions recorded 24th July, 1862. 

2112. JAMES ANDERSON, Allan Bank, near Braco, Perthshire, N.B., “‘ Im- 
— inseparating gluten from starch, and in preparing gluten for 
1 le 








2119. ADoLPHE LAnovssk, Lupus-street, Pimlico, London, ‘‘ An improved 
construction of railway wheels.”— Petitions recorded 25th July, 1862. 

2127. JosepH WaLton, Strand, and JaMEs Moore, Upper Berkeley-street, 
Portman-square, London, “Improvements in the mode of ventilating 
Ss rooms, Turkish baths, hothouses, and buildings of ail 

in 

2136. ALFRED NosLe, Bristol, Gloucestershire, “Improvements in obtaining 
and treating compounds of alamina.” 

2139. FRASEK SELBY, Surbiton, Surrey, ‘‘ Improvements in surface conden- 
sers.”"— Petitions recorded 2eth July, 1862. 

2156. Georek Nock, Brierley-hill, Staffordshire, ‘‘A new or improved 
safety or movable self. acting crossing for railways.”—A communication 
from Joseph Wood, Jersey, New Jersey, U.S. 

2163. Joun Benyon, Swinton, near Manchester, ‘* Certain improvements in 
looms for weaving.’ —Petitions recorded 30th July, 1862 

2171. WiLLiIAM WeEILD, Manchester, “Improvements in machines for 
cutting, shaping, rolling, drilling, screwing, milling, and fluting metals.” 

2175. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery for planing metal.”—A commanication from William Sellers, 
Philadel; hia, U.s8.—Petitions recorded 31st July, 1-62. 

2198. Josnrn TOWNSEND, Glasgow, Lanarkshire, N. = Improvements in 
damping cotton and other fibrous materials and f: ibries, in preserving the 
same from mildew, and in preserving size or stiffening from decomposi- 
tion.” — Petition recorded ith August, 1862. 

2206. WILLIAM GEoRGE VALENTINE, Oxford-street, London, and FREDERICK 
Levick, Blaina, Monmouthshire, “* Improvements in the generation of 
combustible gases for lighting and heating purposes, and in the mode of 
applying such gases to the manufacture of iron, glass, and other pro- 
cesses in the arts where great heat is required.”— Petition recorded 6th 
August, 1862. 

2216. WiLLiamM CLARK, Chanccry-lene, London, “ Improvements in the rig, 
spars, and sails of ships and other vessels."—A communication from 
Barton Ricketson, New Bedford, Bristol, Massachusetts, U.S.—Petition 
recorded 7th August, 18 

2316. WILLIAM + DWARD Newton, Chancery-lane, London, “ Improvements 
in connecting plates, sheets, or slabs of metal or other materials, and fasten- 
ing the same on to framing applicable to armour plating | for ships, vessels, 
or batteries, and to roofing and other similar purposes.”—A communica- 
4 from Valentin Lasserre, Dax, France.—Petition recorded 18th August, 
































2104. , Uprint, WILLIAM Morton, and WiLLiAm Assury, Birming- 
ham, “ Improvements in the construction of wheels and axle-trees for 
carriages.”—Petition recorded 29th August, 1862. 

2 Sipney Horton Hapb.ey, City Mills, Upper Thames-street, London, 

An improved process for manufacturing gas for illumination.”— 

— Petition recorded 5th September, 1862. 

2. CHARLES GEORGE CLARKE, jun., Owthorn, near Hull, Yorkshire, 

*Improvements in garden shears.” 

2837. Joseru Duke and Joun CLEAVER, Puriton, Somersetshire, “ Im- 
provements in the manufacture of cement.”~ Petitions recorded 2\st 
October, 1862. 

2872. JoHUN CARPENDALE, Meadow-street, Sheffield, Yorkshire, ‘‘ Improve- 
ments in the means of producing raised chasing on Britannia and other 
compressible metals.’ — Petition recorded 25th October, 1862. 

2949. WiLLIAM EpwarpD Newton, Chane ane, London, ** Improvements 
applicable to the cariiages and beds of guns, mortars, and other 
ordnance.”—A ¢ mmunication from William Judson, New York, U.S. 

2951. JAMES GARTH MARSHALL, Leeds, Yorkshire, ‘*‘ Improvements in the 
treatment of the straw of flax, hemp, and cther similar vegetable sab- 
stances, preparatory to spinning the fibre thereof.”—Petitions recorded 
Slst October, 1862. 

3061. LDWAKD SAMUEL Rircnir, Brooklin 1e, Massachusetts, U.S., “ Inr 
provements in the mariner's compass.”—Petition recorded 13th November, 

862. _— 
And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 

Commissioners, within twenty-one days next after the date of the Gazette 

and of the Journal) in which this notice is issued. 






































Patents on which the Stamp Duty of £50 has been Paid 

2624. Joun PeTriz, jun., Rochdale, and Joun Lorp, Manchester.—Dated 
19th November, 1859. 

2646. Ronert Musuet, Coleford, Gloucestershire. —Dated 22 
1859. 

2680. Tuomas Watson and GeorGE HEALEY, Rochdale, Lancashire.—Dated 
26th November, 18 19. 

2757. Francois CoiGNet, Boulevart St. Martin, Paris.— Dated 6th Decem- 
ber, 1859. 

2645. CuarnLes Grey HILL, Commerce-square, High Pavement, Notting- 
ham.—Dated 22nd N« vember, 1859. 

2666. WILLIAM Situ, Salisbury- -street, Adelphi, London.—A communica- 
tion.— Dated 25th November, 185). 

2668. THhomas CakR, Bebington, Cheshire.— Dated 25th November, 1859. 

2663. ALFRED Husart and Victok CANTILLON, Liege, Belgium.—Dated 
24th November, 1859. 

Patents on which the Stamp Duty of £100 has been paid. 

2618. Davip Simpson Price, South Molton-street, London, and EDWARD 
CHAMBERS NICHOLSON, Newington-crescent, Surrey.—Dated 20th Novem- 
ber, 1855. 

2619.’ Davip Simpson Prick, South Molton-street, London, and Epwarp 
CHAMBERS NICHOLSON, Newington-crescent, Surrey. —Dated 20th Novem- 
ber, 1855. 

2645. Joun Jonson, Litchurch, Derbyshire.— Dated 23rd November, 1855. 

2654. Francois COIGNE t, Rue Hauteville, Paris.—Dated 26th November, 
1855. 

2631. Joun Rosertrs, jun., Whitechapel-road, 
November, 185 

2637. CHARLES TENNANT DUNLOP, Glasgow, Lanarkshire, N. 
November, 1855. 

2663. CHARLES SANDERSON, Sheffield, Yorkshire.—Dated 24th November, 
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nd November, 
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London.—Dated 22nd 





3.—Dated 22nd 





2664. James CLARK, Billiter-street, London.—Dated 26th November, 1855. 
2687. Ricuarp AKcHIBnaALp BrooMas, Fieet-street, Loudon.—A communi- 
cation. —Dated 28th November, 1855. 


List of Specifications publshed during the Week ending 
22nd November, 1862. 
4 3 1028, Sd. ; 1029, Sd. ; 1030, 4d. ; 1031, 104. ; 1032, 
he . Sa.2 i034, lod. ; 1035, 4d. ; 1036, 4d. ; 1037, Sd. 3 1088, 4d. ; 
1039,” s 1040, 4d ; 1041, 4d. ; 1042, 4d.; 1048, 6d.; 1044, ‘Lod. : 1045, 
10d : 108s, id.; 1047, 4d. ; 1048, sd. 1049, Sd 5 oe 4d. 
52, 18. 8d. ; 1053, Is. 6d. ; 1054, 2s. 6d.;1 a 1057, 4d ; 
d. ; 1059, 4d. 1060, 4 cs ng $a. 3 1062, Gd. ; 106 "10d. 1063. 4d.; 
1066, 4d. ; 1067, 4d. ; 1068, 4d. ls, ; 1070, 10d. : 107], 
4d. ; 107 " 4d. 5 1074, 1s. Sd. ; 10: 1076, 8d. 3; 1077, 4d. 
8, 104. ; 1079, 4a. 1080, 4d.; 1081, 10d.; 4d. ; 1083, 4d. ; 1084, 
-; 1085, Sd.; 1086, 8d. ; 1087, Is. 10d 2d.; 1089, 4d. ; 1090, 
4d. ; 1091, 1s. ;'1092, 4d. 51093, 4. ; 1094, 6d. ; 1095, 44.’; 1096, Sd. : 1097, 
8d. ; 1098, 4d. ; 1099, 4d. ; 1100, 10d. ; 110], 84.5 1102, 4 1103, 4d. ; 
1104, 10d. ; 1105, 4d. ; 1106, 4d. ; 1107, Gd: ; 1108, 6d. : "1109, 10d. ; 1110, 
6d. ; 1114, 4d. ; 1115, 4d. ; 1116, 4a. ; 
id : 1119, 3 1120, +" : diel, 4d, ; 1122, 10d.; 1123, 
21125, 10d. ; ii 26, 4d. ; 1127, 4d. ; 1128, Sd. 5 1129, 10d. ; 
; 1132, Is. 2d. ; 1133, ¢ ed: ; 1134, Is. 4d. 
























4d. ; 1124, 
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*.* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
—* High Holborn, to Mr. Bennet Woodcroft, Great seal Patent- 

. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tue ENGINEER, ct the office of her Majesty's Commissioners of Patents. 





Crass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 
1299. R. A. BrooMAN, Fleet-street, London, “‘ Apparatuses for superheating 
steam,”~-A communication.— Dated 2nd May, 1862. 

This invention consists in the use of cast iron hollow rings, by preference 
three, each divided into four equal segments ; the rings are of different 
diameters, and are arranged stepwise one above the other, and at such 
distances apart as will allow the products of combustion free circulation. 
Connection is maintained between the rings by bent tubes. The first of 
these hollow rings is of the same internal diam: ter as the flue in which the 
superheater is piaced. When the superheater is fitted to a marine To, 
steam enters directly from the boilers, and passcs to the cylinders. Valves 
for cutting off and admitting the steam are fitted so as to enabie the steam 
to pass directly from the boilers to the cylinders in the ordinary manner, 
without passing through the superheater, and also to enable part of the 
steam only to pass through the superheater, and be afterwards mixed as 
before. Each tube is free to expand aud contract independently of the 
others, and has only to bear its own pressure and that on the ring. This 
result is obtained by the tubes being bent, which renders them slightly 
elastic, and allows them to play without injuriously affecting their joints, 
1326. T. Parkinson, J. Norman, and R. Corram, Blackburn, “ Furnaces 

Jor steam boilers Dated &th Mau, 1862. 

This invention consists in constructing the grate bars of the furnaces of 
steam boilers of steel or wroyght iron tubes connected at their ends to 
water chambers. A constant supply of water is introduced into these tubes 
and chambers by suitable pipes, and the steam generated in them is carried 
off into the interior of the boiler by a pipe or pipes passing from the chamber 
near the bridge along the flue to the back end of the boiler, or in any other 
convenient manner. In order to secure the ends of the tubes into the water 
chambers in a cheap and cflicient manner, the inventors run the metal of 
the chambers around the euds of the tubes.—Not proceeded with. 

1340. J. H. Jounson, Lincoln’s-inn-jields, London, ** Steam generators.”-—A 
communication.— Duted 5th May, 1862. 
This invention cannot be described without reference to the drawings. 








Crass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam 1¥ “essels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, WC. 

1207. F. Barnet, Paris, *‘ Electric danger signals for railways and other 

cognate purposes.” —Dated 25th April, 1862. 

According to this invention it is arranged that, between all stations on 
railways, there shall be on each side of the line (for the up and down 
trains) tall posts erected, surmounted by round balls or other shaped signals 
to work in grooves, and be sustained in their places each by a catch con- 
nected with a galvanic pile or battery. The communication between the 

said pile or battery and the movable ball or other shaped signal shall be at 

the station on either side of the said post or posts, supporting each a movable 
bail or other suitable signal of whatever shape, by meaus of which connection 
the person at the station or elsewhere in charge will be able by completing the 
circuit of electricity to cause these movable signals to fall at the distance of 
many miles from the upper to the lower part of the groove on the signal post, 
thus, during the day, giving abundant notice to drivers to arrive cautiously 
and avoid collisions. For night signals the inventor proposes that the same 
or other similar tall signal posts shall be surmounted by electric lamps 
having the haif only clear facing the arriving train, and the other half dark 
to avoid misleading trains coming in an opposite direction,—Not proceeded 
with 
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T. Piatti, Paris, ‘* Propulsion of ships.”—Dated 30th April, 1862. 

‘According to this invention propellers are mounted upon the ends of the 
main driving axis or shaft on each side of the vessel like the ordinary 
paddle wheels, and the apparatus consists of two whee:s, circles, or frames 
which are keyed or fixed at a suitable distance apart upon the main axis 
near the sides of the vessel. These wheels or circles are connected together 
by studs or bolts, and are formed with three arms or projections through 
which other studs or bolts are passed, and upon which the propeiler biades 
or oars are mounted, serving as axes upon which they can swing or move 
freely. The axis on which each propeller blade, oar, or paddle is mounted 
(and upon which it is capable of making a partial revolution) is placed near 
its centre, and as the end of each paadle enters and passes through the 
water to propel the vessel, the opposite end is borne against one of the studs 
or bolts which connect the two circles or frames together. Near the outer 
extremity of each blade or paddle friciion roilers are carried, which enter 
into or between circular grooves or guides fixed on the sides of the vessel, 
and fixed in a position eccentric to the main driving axis, so as to govern 
the relative positions of the propeller blades during their revolution.—Not 
procedet with. 

1277. J. M. Carter, Monmouth, “ Harness and shafts of cerriages.”—Dated 
30th April, 1862. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, the attachment of the euds or points of the 
shafts to the hame or other receptacle fastened on to the collar or other 
breast part, as also the method set forth for regulating the length of the 
shaft. Secondly, dividing a portion of the shaft lergthways, and having an 
opening in the sanie for admitting the tug. Thirdly, the attachment of the 
surcingle to the under part of the tug Fourthly, a bar within the terrett 
with an opening, or a terrett, which has an opeuing, and the height of the 
interior of which, or that part intended for the reins, is less than the width 
of the reins. Fifthly, a receptacle for that portion of the straps which 
support the traces in double harness which is surplus caused by the action 
of the horse. 


1300. C. F. Wurtwortu, Sowerby Bridye, York, “ 
upon railways.” —Dated tnd May, 1862. 

The objects of this invention are to provide against any liability to 
collisions, especially where there are steep gradients, curved cuttings or 
tunnels, and other obscure places, To provide a warning of the approach 
of trains to stations, crossings, opening bridges, and other places. ‘To 
afford means of ascertaining at any time whether a distant signal is on or 
off, although from some local obstruction, fog, storm, or other casualty, the 
signal itself may be invisible. The peculiar merits of this invention are 
that all the proposed advantages are obtained by combined means so 
arranged that very little power and momentum are required to insure 
efficient action, and the concussion of impact, even at the highest velocity 
of trains, is so slight as to preclude all liability to fracture or derangement 
in action. The invention consists in certain arrangements of appuratu-es 
(which cannot be described without reference to the drawings) which, by 
the aid of electro-magnetisim, work siguals upon railways. 

1301. M. Paun, Dumbarton, “ Windlasses and capstans.”—Dated 2nd Muy, 
162. 

This invention cannot be described without reference to the drawings. 

1307. H. JuneL, Bordeaur, France, “ Wheels.”—A communication,—Duted 
8rd May, 1862. 

This invention consists in substituting for the ordinary flat band, an 
elbowed concave band of iron, steel, or any other metal for wheels 
of every description of carriages. ‘To this effect the patente makes 
the felly so shaped that it may receive the elbowed concave metailic 
band which clamps to the upper part of the said felly, to which 
it adheres without having recourse to the heating of the said 
metallic band, thus avoiding the cincration or carbonisation of the wood, 
and the subsequent inconveniences that ari-e from the said cincration or 
varbonisation. This cold process, besides, allows the use of steel fur bands, 
which has been hitherto rejected for this manufacture, as it loses by the 
heating process its primitive and peculiar properties. 


Apparatuses for signalling 





CLass 3.—FABRICS 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyemg, and Dressing Fabrics, yc. 





1209, J. F. Brunet, King William-street, Strand, London, “ Manufacture of 


fringes."—A communication.— Dated Mth April, 1s02. 

This invention relates to the fixing or consolidating the twist of fringes by 
means of caloric action, and to improved machinery for making the twist. 
The machinery employed consists of a reciprocating sliding carriage, work- 
ing on a bed, and holding another sliding carriage in a manner similar toa 
compound slide rest.— Not proceeded with. 

1229. E. ALCAN, Colemun-street-buildings, London, “ An improvement in or 
addition to carding engines."—A communication.—Dated 2th Apri, 
1862 

This invention consists in adding an endless web to carding engines, as 
explained with reference to the drawings.— Not proceeded with, 

1287. A. Lester, Coventry, ‘ Manufacture of the fronts or uppers of slippers, 
shoes, boots, and yaiters, and of mats, bags, de.”"—Dated 2th April, 
1862. 

This invention consists in weaving the fabric of which the intended article 
is to be made of a prearranged pattern of design, depending upon and 
suitable to the form or shape of the article intended to be produced, For 
instance, for the front of the slipper, shoe, or boot, the ) pattern is | to be 
expressly designed to suit the form of the article i wo be 
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and this pattern, having been drawn upon the ordinary draught paper, is 

read off, and the chain of cards prepared in the manner usually adopted in 

preparing jvoms for jacquard weaving. The fabric is then woven in the 

piece with the pattern thereon, in such a form that, when it is made up, 

the article will present the appearance of tine needlework produced by hand 

1247. J. W. and F. G, Cauay, New Windsor, “ An improved textile fab: ic."— 
Dated 2th April, 1862. 

This invention, although more especially intended for window roller 
blinds, may be applied to other uses. Ihe biind is of cotton, and manu- 
fuctured with a semi-transparent pattern, that is to say, with figures or 
designs in gauge or open work very similar to lace or net. Through this 
gauge or open work light penetrates more fully than through the ground or 
close part of the fabric, which, when used for a blind, has a very rich 
appearance, and which, while softening the light, diffuses more within the 
apartment than the ordinary even or patterniess blind. The improved 
fabric is produced by the gauge or open work part having the threads in 
the warp twisted together according to the requirement of the pattern to 
be produced, and the plain or ground part of the threads in the warps 
rising and falling two threads up and one thread down alternately. 

1261. W. E. Newrox, Chancery-lane, London, ** Machinery for picking, 
burr ing, und cleaning woo!, e."—A communication.— Duted 29th April, 
Is 

The F rst part of this invention relates to an improved mode of fitting and 
securing the teeth in the lags of the picker cylinder, whereby cony« nience 
is afforded for easily removing such as may be worn, broken, or otherwise 
injured or impaired, aud for replacing them by new oues, It consists in 
providing in the lags holes through which the teeth are inserted from the 
backs of the lags. All the teeth are secured in a lag with a single strip or 
bar, or one or more strips or bars arranged in line with each other. These 
strips or bars are secured at the back of the jag in such position as to cover 
the several holes therein and serve as an abuument to the teeth. The 
Second part of the invention relates to the construction of the surface of 
the bearing cylinder, whereby it is adapted to the burring of those kinds of 
wool known as mestizo wool, including all th South American wools, and 
much of the Cape, Australian, and Californian wools. The mestizo burr— 
from which the wool derives its name—is exceedingly difficult of removal, 
and no burring machinery hitherto employed has been entirely sucecssful 
in removing it, and the consequence has been that, though the wool 
obtained from the sheep feeding on the pliant which produces this burr is 
of great fineness, its use for the manufé s has heretofore 
been regarded as almost impossible. his burr is of spirai structure, and 
has numerous barbs upon ii, and by the systems of teeth ordinarily em- 
ployed in burring machinery is torn open or unwound, and so made to 
tasten itself more strongly into the woul than when whole. The object of 
this part of the present invention is to separate these burrs from the wool 
without breaking them or tearing them open, and to this end it consists in 
constructing the working surface of the cylinder of steci rings, having long 
topped teeth, each of which from point to back forms an are of a cirele 
concentric with the axis of the cylinder, and alternate smooth topped rings, 
that is to say, rings without teeth, such toothed and smooth topped rings 
being kept by interposed rings of smaller diameter at such distances apart 
that the smooth topped rings are made to support the burrs in the burring 
operation in such a manner that the teeth will catch only on the projecting 
fibres of wool, without catching the burrs, and thus separate the fibres from 
the burrs without catching the latter. he Third part of the invention 
consists in the use of an additional rotating guard for the purpose of driving 
back from the burring cylinder the burrs and the wool which is imperfectly 
picked. The Fourth part of the invention consists in the construction 
and adaptation of a plate in front of the upper rotating guard above named, 
or in front of the single rotating guard, when only one is used, aud across 
the opening in the bonnet where the current of air rushes in over the 
guard, in such manner that the lower edge of the plate is higher than the 
axis of the rotating guard. 

1264. E. Moork, Tewkesbury, “ Dress shirts and dresses.” 
1802. 

This invention is carried into effect as follows :—Instead of using materials 
of the ordinary textile nature, consisting of weft and woof, the patentee 
makes or weaves the dress shirts and dresses manufactured in accordance 
with this invention cntirely with a continuous thread in stocking frames 
by the process known as tramework knitting, so that they shall possess 
the quaities and advantages of that manufacture, especially its elasticity, 
in every direction of the tabric, anu its consequent durabiity. ‘The articles 
are woven in the frame in partsirom a cut pattern, such parts being com- 
bined in the frame by means cf the process known to framework kuitters 
as “hanging on” or “ pricking on,” and the articles being then completed 
by weaving on in the ordinary way practised in the manufacture of articles 
of hosiery. 

1265, A. end B. TRAvis, Dukinfleld, “ Bagines for carding cotton, §e.”—Dated 
80th April, 1862. 

This invention relates to a new combination and arrangement of mecha- 
nism for giving motion to the comb which strips the fibrous material from 
the doffer of carding engines, and it consists in an eccentric or crank pin 
fixed in or formed upon a pulley, which is free to rotute upon a stud fixed 
in a bracket from the framing of the engine. ‘Ihis pulley is driven by a 
belt or band from the axis of the main card cylinder, or any other conve- 
nient rotating part of the engine. The eccentric or crank pin is arranged to 
work in a space formed iengthways in an arm or lever secured to the end of 
the shaft passing in front of the doffer, which shaft carrics the doffer comb. 
The stud upon which the pulley eccentric or crank is placed is adjustable, 
so that it can be brought nesrer to or further from the comb shaft, and thus 
two oscillatory movements produced by the rotation of the eccentric or 
crank can be made of greater or less extent, as required, 

1270. A. T. MEnciEn, Louviers, France, “ Looms.”—Dated 30th April, 1862. 

These as apply, principally, to the followmg parts : — First, 
the lifting of the boxes by the cording or tie up by means of squares com- 
municating by metal rods with other squares which lift the shuttle boxes, 
Secondly, met tal racks, the teeth or notches of which uphold the boxes at 
their different heights by means of cramps or pawls in connection with the 
cording. Thirdly, notches, flats, or piates pressed by a spring against the 
two fingers or branches of a lever, tied to the cordage by a cord, which, 
raising the lever, causes the pawl to leave the notch of the rack, and permits 
the box to change its position. Fourthly, a rack provided with two fingers, 
which, finding themselves placed before one or other driver, permits oue or 
other of the shuttles to throw accoruing to the requirements of the design 
to be produced. ‘This rack is set in motion right or lft by a pinion whieh 
tooths into it, and is fixed on a shaft, at the end of which is also fixed a 
crescent, the two ends of which are fastened by cord to the lifting wires of 
the cordage.—Not proceeded with. 

1280, J.L. Norton, Belle Sauvage-yard, Ludgate-hill, London, “ Apparatus 
Jor drying fibrous matervals ana yarns,” —Dated 30th April, 1862. 

For the purpose of this invention the patente: employs a drum, which, at 
its periphery, has fixed to it or receives a number of cases or boxes arranged 
in a circle or polygon around the drum, The boxes or cases are each perfor- 
ated at the top and bottom, and within the cirele enclosed by them there is a 
fan, which is caused Lo rotace rapidly and produce acurrent of air through the 
boxes; the drum with its boxes also rotates, but at a comparatively low 
speed, so as to turn over the fabrics or yarns and keep them in motion, so 
that the current of air may act on every part. 

1286. W. T. Loy, Rood-lane, London, ** Apparatus for carding cotton, de. 
—Dated Wik Apri, 1862, 

By this invention the patentee purifies the cotton in a complete, easy, 
and economical manner, by altering the position of the ‘* workers’ and 
* strippers,"’ by anging the same as follows :—The machine is formed of 
two frames, supporting on an axis a large and smali drum, and around the 
large drum a series of rojlers as foliows: a crushing roller or licker-in, 
sundry workers and strippers, and a roller for removing the down between 
the two drums. Ile places a large curved piece of metal with horizontal 
apertures therein under the large drum, and connects thereto a smaller 
curved piece of metal, aiso pierced with holes, and placed under the licker- 
in. He also employs a feeding cylinder, a comb, and a curved piece of 
metal under the little drum. He also employs a compressing relier, and 
places a partition at the curved plate of the licker-in. ‘To adjust the 
machine according to this invention he begins by encompassing the larger 
drum with an endless belt; after having placed the surippers in proper 
position, he surrounds them with driving bands in the usual way, and 
makes them revolve in the ordinary manner by means of an endless chain. 
The strippers are intended to receive all foreign matters which still contain 
enough cotton freed from the carding, and can clear themselves without 
stoppiig the machine, as heretofore practised, as ti.e machine according to 
this invention is supplied while working a certain quantity of cotton, He 
places against cach worker a stripper for the purpose of giving the large 
drum the cicared cotton, while preserving the over weak fibres which it 
ho'ds in its turn, This worker, contrary wo the mode employed in the 
ordinary system, is surrounded with a belt whose teeth are inclined in the 
same way us those of the large drum, and turns in the same direction. 
This important modification constitutes the improved mode of carding, by 
which better work and a larger quantity can be produced, and a saving 0 
labour. 

1287. J. SwALLow, and J. ALLINSON, Hechinondwike, *‘ Carpet fabrics.” —Dated 
Ist May, 1862. 

This invention relates to the production of a novel description of carpet 
fabric, obwined by peculiar weaving, of the character of tweeled Venetian, 
in which the warp threads are brought to the surface in pattern without 
break of weel. For this parpose the patentee proceeds as folluws:— 
Supposing ‘he cloth to be woven with eight lams and eight shafts to the 
gears. Then there are sixteen cords from the treddles to the laws, and 
eight cords ‘rom the lams to the gears ; there are two shuttles, a thick one 
and a small one used alternately. The cioth differs from other Venetian 
cloths in bhavng a double float, and in forming complete pattern, without 
breaking the tweel, that is, by ‘making all the floats one length, the pattern 
is obtained aslarge again as in other Venetian cloths, without breaking the 
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tweel or repeating the lash; it also makes the wave of the cloth double, 

which is not the case with other cloths. 

1292. H. Konx, Berlin, ‘* Making any kind of stuffs, textures, or fabrics water- 
proof.” —Dated 2nd May, 1862. 

In carrying out this invention the inventor takes one-sixteenth of an 
ounce of bone flour, the white of an egg, one-sixteenth of an ounce of salt 
alkali, and dissolves the whole in a quart of pure water. Any stuffs, 
textures, or fabrics, intended to be made waterproof, have to be thoroughly 
soaked for the space of two hours, after which it is put intoa suitable 
frame and dried in the open air, when it will be found to be quite water- 
proof.—Not proceeded with. 

1293. W. Boppen and W. Mercer, Oldham, “ Machinery for slubbing and 
roving cotton.” — Dated 2nd May, 1862. 

This invention is chiefly applicable to the machines for preparing cotton 
known as slubbing and roving frames, and it consists in certain improved 
modes of connecting the pressers to the legs of the flyers, by which the 
slubbings and rovings are wound on the bobbins. The flyer leg to which 
the presser is connected is provided with a solid stud or bearing fixed in 
the lower end of the flyer leg, and on this stud or bearing the presser is 
hinged, the stud having a collar to support the presser, which is held in its 

lace between the collar and the end of the flyer leg. ‘The collar of the stud 

s of the required shape to limit the range of the presser. The slit in the 
resser is thus dispensed with, and the diameter of the socket of the presser 
is reduced to the diameter of the flyer leg, thereby enabling a bobbin to be 
made of the diameter of the inside of the flyer legs. An opening is made in the 
lower part of the flyer leg, but above the joint of the presser, for the slub- 
bing or roving to pass through to the presser. These improvements are 
applicable to cylindrical and spring pressers, and to double as well as single 
pressers. 
1321. J. and T. MELLODEW, Oldham, and C.W. KESSELMEYER, Manchester, 
* Looms for weaving.” — Dated 3rd May, 1862. 

This invention refers to a method of making the shed in looms, and con- 
sists in interrupting the motion communicated by the motive power to a 
roller or other apparatus, so that it may be caused to deviate from its course 
in the one direction or the other, and so impart an upward or downward 
motion to the picks or heddles. 

1323. J. Hevwortn, Shawfoith, Rochdale, “ Looms for weaving.”— Dated 3rd 
May, 1862. 

This invention consists in causing the continued motion of the loom to be 
dependent upon the shuttle having struck the check “strap” or straps. 
For this purpose the patentee connects the check strap to an arm capable 
of being moved out of the way of the *‘ frog” when the said strap is struck 
by the shuttle, but should the shuttle become “ trapped,” then the cheek 
strap, not being acted upon, allows the said arm to remain in a line with the 
“frog,” so that the motion of the loom is arrested. 

1345. A. MoneL, Roubair, France, ‘* Heckling machines."—Dated 6th May, 
2. 

This invention consists in an arrangement of annular and other parts 
which enables the patentee to multiply at will the parts working on the 
material, which is spread around a circle in optional proportions, thus in- 
creasing the working and, consequently, the production of the machine. 
He has suppressed as many movements and as much gearing as possible, so 
as to organise a mechanism not easily susceptible of disarrangement while 
working. To further this object he uses a single piece in the form of a 
ring, having paths or grooves in its interior, and high and low parts at its 
upper part, this piece being so arranged that its channels or paths and its 
high and low parts give motion at proper time and simultaneously to each 
working part. These parts are a circular comb, which may be heated if 
required ; nippers and feeders so arranged thet one feeder presents the 
material to one nipper, this material being first seized by the nipper, then tra- 
versed by a comb, and that as near the nipper as possible. This comb, 
composed of several rows of needles, and forming part of the feeder, has a 
recoil movement when it has arrived at the end of its march ; the nipper 
lowers while holding the material abandoned to it by the feeder, and 
plunges it directly into the needles of the cireular comb. Then the upper 
part only of the nipper rises, and during this time the whole nipping 
arrangement slightly recoils towards the centre of the circle, so that the 
Jower part of the nipper, in reascending, does not disarrange the material 
which it has deposited in the first row of needles of the circular comb. This 
circular comb is mounted with needles of different length, the longest 
being placed on the circle exteriorly to the shortest, and receiving the mate- 
rial direct from the nipper, the shortest receiving only the end of the 
material which has been seized by this nipper, and which a brush plunges 
rapidly into the needles as the nipper recoils towards the centre of the 
comb. This brush remains as short a time as possible in the circular comb, 
in order that this latter may not, by its rotary motion, disarrange the 
bristles of the brush nor the material which it carries. The arrangement of 
the feeders and the nippers is such that the material is spread in fractional 
parts, and successively, so that the circular comb is garnished with as 
regular a portion of material as possible, and presents to the cylinders the 
wherewithal to form a continuous sliver of the greatest possible regularity. 
These drawing rollers placed vertically are so arranged that one of the end- 
less bands prepares the fibres of the material suitably for drawing from the 
circular comb, This latters afterwards encounters a pair of vertical cylinders 
enveloped by two endless leather bands intended to remove the waste or 
impurities remaining in the circular comb. Small-pointed sheet iron plates, 
dragging between the rows of needles of this circular comb, also assist in 
removing these impurities. In the arrangement of the machine there are 
four series of feeders, nippers, drawing cylinders, take. off rollers, and ey- 
linders for removing impurities, and each of these series gives a separate 
product or yield. This number of parts repeated four times around the 
circular comb may, nevertheless, be increased or diminished according to 
requirement. 

1348. J. CLARKE, and J. RictiMonn, Chilvers Cotton, Warwick, “ Looms for 
weaving.’ —Dated th Moy, 162. 

This invention consists in weaving textile fabrics, such as plain and fancy 
tweeds, doeskins, merinoes, silks, satins, sarcenettes, ribbons, scarfs, broad 
silks, broad-cloths, shawls, handkerchiefs, and the like, in the following 
manner :—The patentecs attach to each leash-cord a number or series of 
loops and pattern cards by which the patterns muy be varied. The inven- 
tion may be used in connection with the jacquard machine, satin jacks, or 
any other machine now in use to make any kind or style of pattern merely 
by the attachment or detachment of the pattern cord and loops, which are 
plaecd above the compass board im the present loom. The levers are raised 
in suceession by means of treadles. The same set of cords will make any 
pattern that may be desired, instead of requiring new cords as in the 
jacquard machine, 

1368. J. Compe, Leeds, * Machine for spreading and drawing into slivers, lax, 
hemp, jute, de." —Dated Tth May, is62 

This invention consists in arranging mechanism in such a manner as to 
cause the fibrous substances to be fed into the machine in a direction 
trausverse to the fibres, parallel to the axes of the drawing rollers, and so 
that the fibres are taken hold of by the drawing rollers sideways, by which 
a more equal and uniform sliver is produced than is effected by the old 
machine, 

1378. W. P. GavLton and Major Bootn, Manchester, “ Demping and 
steaming fabrics.”— Dated sth May, W62. 

This invention consists in the use, in place of the rotating brush, of a 
series of jets, cach of which is formed like the flat flame gas burner, that is, 
by drilling two small holes in tue end of a short tube (or in any vessel 
containing fluid) at such angle that the escaping jets of fluid will strike 
against each other and spread in a finely divided stream of pyramidal form. 
These jets are fixed or formed in, or communicate with, a pipe placed at 
right angles to the direction in which the fabric passes, and the water or 
fluid is supplied to the pipe from a cistern fixed at a sufficient height, and 
giving a constant pressure, Which cistern may be filled by a pamp, or by 
any other convenient means. The inventors employ movable boards or 
obstructions so as to cut off ail or any portion of the stream of water or fluid 
delivered by the jets, so that the quantity of water or fla d thrown upon 
the fabrics may be properly regulated.—Not proceeded with, 




















Crass 4.—AGRICULTURE, 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, Je. 

1221. W Fiskin, Stanyordham, Northumberland, “Cultivating land by means 
of steam power.”—Dated 25th April, 1862, 

This invention relates to the employment of two progressive combined 
anchor wirdlasses for hauling ploughs and other implements of tillage. An 
anchor and windlass are combined in one frame, and one of these combined 
anchor windlasses is placed at each end or side of the tield to be cultivated 
inthe line of the traverse of the plough, or other cultivating implement 
intended to be operated. A progressive motion is given tothe anor wind- 
lasses by means of the prime mover along the sides or ends of the field to be 
cultivated, and they are thus always kept in a line with the cultivating 
implement as the work progresses The windlas-es serve alternately to drag 
the plough or other implement from one side or end of the field tc the other, 
The power of the engine is transmitted and applied to the working of the 
combined anchor windlasses by means of an endless rope, whict first passes 
round a double grooved sheave on the engine, then round a sinilar doubie 
grooved sheave on each anchor windlass ; and this endless rope is guided by 
bearing pulleys and a capstan which keep it clear of the ground, and impart 
to ita proper tension. 

1253. J. Ross, South Parade, Brompton, Middleeex, “ Grincing stones or 
surfaces Jor grinding grain, &e."—A communication. —Da ed 29th April, 
1862. 

This invention relates to conical grinding stones or surfaces for grinding 
grain and other substances, and in particular to the construction aad ar- 
rangement of the hollow conical surfaces within which che solid stone 
revolves, The patentee forms this hollow conical grinding surface of pieces 





of stone placed in a conical cast iron shell, in which they are rigidly fixed. 

By this means a hollow conical grinding surface is cheaply and easily made, 

which is as efficient for the purposes of grinding as if made in one piece. He 

fixes the iron shell with its stone lining in suitable framework, as the bed or 
stationary stone of the mill, and mounts the solid conical running stone on 

a shaft by which it is driven. 

1258. D. M. Cuitps, New Oxford-street, London, “‘ Reaping and mowing ma- 
chines.” —A communication.—Dated 29th April, 1862. 

This invention cannot be described without reference to the drawings. 
262. W. E. Newton, Chancery-lane, London, “ Mowing and reaping machines.” 

—A communication.—Dated 29th April, 1862. 

The patentee claims enclosing or enveloping the whole or a portion of the 
driving parts of reaping and mowing machines in acase or box, as described, 
for the purpose of protecting such parts from injury from the weather, or 
from other causes, Secondly, the mode shown and described of carrying 
forward the stalks of cut corn so as to forma continuous swath when they 
have been cut. 

1302. J. W. GILL, Woodfardisworthy, Crediton, Devonshire, “ Apparatus for 
turning up and pulvei ising the soil.” —Dated 2nd May, 1862. 

This invention consists, principally, of a cylinder with plates, tines, or 
other suitable implements projecting therefrom, which cylinder is connected 
toa traction engine, and is thereby drawn slowly over the land, at the same 
time that it is caused to revolve rapidly on a horizontal axis by means of 
bands or suitable gearing driven by the engine, and thus to turn up and 
pulverise the soil.—Not proceeded with. 

1318. J. Fow er, Leeds, “* Engines for hauling agricultural implements.”— 
Dated 3rd May, 1862. 

According to this invention the patentee so constructs the engine that it 
may be used either for ordinary tilling or for dram ploughing. This he 
does by mounting underneath the boiler of the engine, and between the 
fore and hind wheels, two drums mounted on vertical axes, and so driven 
that one makes several revolutions for each revolution of the other, the two 
axes being geared the one to the other by spur wheels properly propor- 
tioned. The fast running drum he prefers to have nipping instruments upon 
it, so that it may hold a hauling rope which passes only half round it. The 
slow running drum he prefers to be a winding drum to wind or coil up the 
rope upon itself, but it may bea nipping drum very strongly made. In place 
of mounting both the fast and slow drums so that they both remain 
permanently on the engine, he sometimes so arranges the apparatus that 
the fast running drum may be removed, and a slow running drum, with 
its intermediate gear, substitute therefor, the frame of the engine being 
accurately fitted and prepared to receive such parts, 

1342. B. Cooke, Antony, Devonport, ‘Implement for cutting tuf.”—Dated 
5th May, 1862. 

This invention cannot be described without reference to the drawings. 
1355. J. E. Ransome, W. Corrine, and L. LANSDELL, Ipswich, “* Harvows.”— 

Dated 6th May, 1862. 

Heretofore, in the construction of harrows having rigid frames, it has 
been usual so as to make them that the same fastenings which held thetines 
or teeth to the frame also secured the parts of the frame the one to the 
other. Now, according to this invention the patentees make the fastenings 
of the teeth independent of the fastenings of the frame. 

1369. G. T. Bousrir.p, Loughborough Park, Brixton, Surreuv, “ Applying 
steam power to tilling land by means of a digging locomotive.”—A commu- 
nication.— Dated 7th May, 1862. 

One object of the present invention is to enable a digging locomotive to 
be directed with great facility, and the invention consists in securing the 
front pair of wheels to separate upright spindles, which can be turned 
simultaneously in the same direction to cause both wheels tu assume the 
desired obliquity to the frame of the machine. Another object of this 
invention is to enable a digging locomotive to be turned with facility in a 
short space, and this part of the invention consists in combining two inde- 
pendent driving wheels at the opposite sides of the carriage with the 
driving mechanism in such manner that, by raising the carriage upon one 
of the said wheels a greater distance than upon the other, one of said wheels 
is put into gear with the driving mechanism, while the other is not, where- 
by the driven wheel can propel the carriage round in a circle nearly con- 
centric with the opposite and independent wheel. 

1373. J. McCann, Dublin, * Drying, cooling, and cleaning grain.”—Dated 
7th May, 1862. 


ball may be used for maintaining the equilibrium of the gun platform. The 
entire outer casing of the gun platform may be lifted up and lowered by 
steam power or screw power, or other means, so that a gun or guns may be 
loaded from below, or while below deck line, and the platform elevated and 
gun pointed and discharged above the line, or on deck.—Not proceeded 
with, 

1171. A. WaRNER, Threadneedle-street, London, ‘* Improvements in the con- 
struction of vessels of war and in floating or other batteries.” —Dated 22nd 
April, 1862. 

For the purposes of this invention, in constructing a vessel of war or a 
floating or other battery, the patentee prefers to form the outer skin of a 
plate or plates of iron of sufficient thickness to resist the action of ordinary 
shot or shell, and between this outer metal skin and the planking or 
timbers of the ship or battery he forms chambers or cells by the arrange- 
ment of the metal or timbers which support or form the outer skin, and 
these chambers or cells he afterwards fills up with molten metal, or with 
other materials cemented together, so as to form a solid and compact mass, 
1194. J. Bonn, Burnley, Lancaster, “ Improvements in projectiles, which im- 

provements are also applicable to horns attached to vessels Jor war pur- 
poses.” —Dated 24th April, 1862. 

These improvements are principally adapted to projectiles for smooth- 
bored guns, but they can also be efficiently employed in rifled barrels. In 
performing the invention the projectile is cylindrical and elongated, and 
the forward end is recessed to receive a charge of fulminating or other 
exploding powder, and a plug, either with a percussion cap or not ; the body 
of metal around the recess forms a punch which penetrates with facility the 
armour plates or other body against which the projectile strikes, and when 
the projectile has penetrated to a certain depth, which can be rezulated by 
the shape and position of the plug, the projectile explodes and enlarges the 
hole. In using the projectile for smooth-bored fire-arms and ordnance a 
taper plug is employed, and the projectiles are made with diagonal grooves. 
In applying these improvements to the horns of vessels for war purposes, 
the exterior plug may be dispensed with, and the recess containing the 
charge must be hermetically closed in any convenient manner. 

1208. G. Ricnarps, Caroline-street, Bedford-square, London, “ Improvements 
in ordnance, and the manner of loading such with the charges and pro- 
Jjectiles suitable thereto.”—Dated 24th April, 1862. 

This invention, consists, First, in an improved method of rifling guns in 
order to give a greuter initial velocity to projectiles than has hitherto been 
given by the system of rifling at present in use. This improved rifling 
consists of two or more projections or rails (instead of grooves) upon the 
inner surface or bore of the piece, the shape of which projections the 
patentee at present prefers to be that resembling an U in cross section. It 
consists, Secondly, in improvements in the method of loading ordnance as 
follows :—The cannon is to be perforated or pierced at the breech ; the 
loading and sponging are to be effected by a metal rod, wire, or rope passing 
through the perforation, and thence to the muzzle; the charge is to be 
entered at the muzzle and drawn by the rod, wire, or rope into the chamber 
of the gun, and there disconnected, when necessary, in readiness for firing ; 
the sponge is also to be entered at the muzzle. The breech is furnished 
with a revolving disc, segment of disc, or other stopper for closing the per- 
foration when required. The perforation may ultimately be used as a 
** touch hole,” and the stopper may be used as a cutter to sever the wire or 
rope when either of the latter is used in loading. The invention refers, 
Thirdly, to the charges and projectiles suitable to this invention. He 
prefers at present to make the cartridges for the improved method of loading 
with a central longitudinal perforation, through which the loading-rod 
passes and is connected with the face of the shot or sabot ; they may also 
be made with indentations at the sides to take the rifling. The method of 
connecting the loading rod with the shot or sabot at present is by means of 
a screw, and also a slot and stud similar to a bayonet catch. 


1220. W. HALE, John-street, Adelphi, London, “ Rockets.” —Dated 25th April 
86% 


62. 

{|The object of these improvements is to insure a more correct line of light 
and longer range in the employment of war rockets than can be obtained 
by any other arrangement hitherto made use of, and also to effect a rapid 
rotation in the rocket without having any of its power subtracted for that 
purpose, so that the whole power of the gas shall be exerted in giving the 
onward motion, whereas in the patentee’s former improvements in rockets 
one-third of the whole power is devoted to the exclusive purpose of effecting 
rotation, and but two-thirds for producing the onward motion. He 

lishes this improvement by screwing three tubes into the cast iron 





The patentee claims, First, the general construction and arrang t of 
apparatus for drying, cooling, and cleaning grain, as described. Secondly, 
the system or mode of drying and cooling grain by causing it to descend 
through long cases of wire gauze, perforated metal, or other suitable perme- 
able material, while under the influence of currents of hot or cold air, 
according as the condition of the grain may require, as described. 


1379, J. Fow.er, Leeds, and J. Kine, Chadshunt, Warwickshire, ‘* Tilling 
land by steam powrr.”— Dated 8th May, 1862. 

In tilling land by steam power it is frequently desirable to employ the 
ordinary agricultural steam engines now commonly used by farmers, pro- 
vided it can be done without altering or fitting the agricultural engine. 
According to this invention this is very conveniently done by mounting 
hauling apparatus, or apparatus which gives motion to the rope for ac- 
tuating the tilling implement on a carriage with dise wheels, as is now 
commonly used to carry the pulley round which the rope passes when it 
arrives at the headland opposite to that on which the engine traverses. The 
dise wheels by cutting into the land enable the * hauling carriage,” although 
comparatively light, to offer sufficient resistance to a side way strain to 
allow of its drawing the tilling implement without itself moving in the 
direction of the strain. In place of dise wheels coulters or plates cutting 
into the land may be employed, but not so conveniently, The hauling car- 
riage, when at work, is coupled with the engine, preferably by a flexible 
coupling, and the hauling apparatus is driven by the engine. On the hauling 
carriage there is also mounted a small drum, which receives motion from 
the driving power, and winds up a rope laid out along the headland, thus 
drawing the hauling carriage forward and also the engine with which it is 
coupled. Or gearing on the hauling carriage may drive a wheel or instru- 
ment having sufficient hold on the land to draw the winding carviage and 
engine forward. The connection between the hauling carriage and the 
engine is conveniently made by attaching the former to the fore carriage, or 
to the perch pin of the engine, leaving the hinder part of the engine free to 
swing. The hauling apparatus the patentees prefer to employ is a drum 
having nipping instraments at its periphery, and round which the rope 
takes half a turn; the nipping instruments on the drum prevent the rope 
slipping, consequently, as the drum turns, the rope is drawn forward. 
Such nipping drums, otherwise mounted, have before been employed in 
steam ploughing. 
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Ciass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, §c. 
E. CLAnK, Great George-street, Westminster, “ Arches."—A communica- 
tion. — Dated 29th April, 1862. 

This invention consists in the peculiar arrangement and construction of 
arches for bridges, roofs, and similar structures, more particularly when 
the openings to be arched are of considerable span, These arches are com- 
posed of bars or plates arranged in the form of a single or double series of 
triangles. 

1322. E. ScHLickEysen, Berlin, ** Machinery for moulding bricks, tiles, 
pipes, and tury’"—Dated 3rd May, 1862. 
This invention cannot be described without reference to the drawings. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 

1153. E. H. C. Monckton, Thurloe-plece, South Kensington, “ Preparation 
of metal to be used in the construction of cannon, rifles, armour plates, Sc.” 
—Dated 2st April, 1862. 

The patentee claims the use of electricity and of certain processes as 
applied to the preparation of iron, steel, and other improved metals, to be 
used in the construction of cannon, rifles, armour plates, and other objects 
used in naval or military warfare, or otherwise, as described. 

1156. S. F. Grirrin, New Adelphi-chambers, London, “* Construction of vessel 
of war and batteries on land.”—Dated 21st April, 1862. 

In carrying out this invention the inventor constructs a strong cylindrical 
shaped framework, containing, in a suitable position, a strong gun plat- 
form. The upper part of this framework will be dome-shaped, and 
protected by strong armour plates of iron or other metal ; the lower part 
may be carried deep into the vessel, and divided, as convenience may direct, 
into compartments as depots for shot and other munitions of war. This 
framework is suspended by trunnions on a strovg circular ring, and such 
ring or horizontal circle is again suspended by trunnions (similar in principle 
to the suspension of a ship's binnacle) on a second ring resting ou the 
framework of the vessel, with intervening rollers admitting of the easy 
rotation of the framework with its gun platform and rings by any suitable 
gearing. Of course more than one framework can be fixed in each vessel, 
and more than one gun on each framework. By these arrangements the in- 
ventor expects to obtain the means of keeping the gun platform parallel with 
the water, independently of the ship’s motion, and neutralise to a consider- 
able extent the effect of the gun’s recoil, and the impact of shot on the 
exposed part of the framework. When a vessel is not in action (or from 
its being so desired) the framework might be prevented from oscillating 
with suitable fastenings. With some evident modifications the principle 
of the improvements hereinbefore set forth may be applied to a land battery. 
And, instead of the binnacle principle of suspension, that of the cup and 
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end piece of the tail of the rocket, in lines parallel to its longitudinal axis, 
at equal distances from each other, around a central aperture, from which 
tubes and central aperture the gas when generated in the rocket escapes 
freely and direct, and as these openings are all parallel with each other, and 
in the direction of the rockets longitudinal axis, the whole force of the gas 
in its escape acts to impel the rocket forward. He producesa rapid rotation 
at the same time without the necessity of having tangential apertures or 
inclined planes for the gas to impinge on (as he required in his former 
patents for effecting rotation), by simply cutting away from each of the 
three tubes that project from the tail piece one-half of the side, for the 
purpose of allowing the gas as it escapes in its compressed state to expand 
on one side of each tube in a direction that makes a tangent to the circle in 
which the tubes are placed, while on the opposite side it is prevented from 
expanding by the half tubes that remain, thus producing an unbalanced 
pressure which causes the rocket to rotate rapidly about its longitudinal 
axis. Or instead of screwing the tubes into the tail-piece, the half tubes 
and the central apertures may be formed with the tail-piece in one casting, 
which plan he very much prefers. 

1266. A. J. Manon, Dublin, ‘* Projectiles.” —Dated 30th April, 1862. 

This improved projectile is in the form of a bolt, and may be of any 
suitable shape at the front end, either conical, hemispherical, or otherwise, 
but the rear or cylindrical portion of the projectile is grooved, rifled, or cut 
in planes at any desired angle internally, externally, or both, and provided 
or not with apertures round the cylindrical band under the solid front of 
the projectile or along the grooves, so that the gas generated by the explo- 
sion of the charge may be forced through the apertures, and impart a twist 
or spinning motion to the projectile in the barrel, such projectile scarcely 
touching the sides of same.—Aot proceeded with. 

1272. E. Leien, Manch ster, “ Improvements in the construction of ships and 
Jloating batteries, in mounting their guns, and in the application of steam 
power."’—Dated 30th April, 1862. 

In carrying out this invention the inventor makes the paddle wheel pro 
pellers work between pontoons astern, the said propellers being made with 
shrouds and buckets similar to a water whee!, the buckets being air-tight, 
or partially so, the edge of each float being set a little zigzag. When they 
enter the water, the air within them is compressed and serves to keep the 
water towards the periphery of the floats ; as the floats leave the water the 
air rushes out, and pushes the water away from them, the recoil acting in 
the direction of propulsion. In other respects the paddles are detached, 
and acted upon for steering purposes if required. In floating batteries for 
destroying other ships he employs a steam cylinder of about 6vin. diameter, 
with l0ft. stroke, having a strong piston rod about 20in. diameter working 
through a stufting-box below the water line. The said piston rod, which 
passes through both ends of the cylinder, is pointed at the end with 
hardened steel, and weighs with its piston about twenty tons. The action 
and arrangement of the cylinder is precisely similar to the well-known 
steam hammer, which admits steam alternately at each side of the piston, 
so that the ram or tap can be made to strike an enemy’s ship a prodigious 
blow on coming alongside, and repeat the same in rapid succession if 
necessary. In mounting ships’ guns he balances two guns at the end of a 
lever which works ona pivot. The said guns, when at rest, are below the 
port holes or parapets, and lie in a horizontal position out of the reach of 
the enemy’s fire.—Not proceeded with. 

1281. J. M. Napier, York-road, Lambeth, ** Machinery for manufacturing 
projectiles."—Dated 30th April, 1862. 

This invention relates to machinery and apparatus for the manufacture 
of small arm rifle bullets. Such bullets have long been mace by compres- 
sion from cold lead, the lead being first formed into long rods by hydraulic 
pressure, and wound upon bobbins, and so supplied to the compressing 
machine by a continuous self-acting means. In the above respects this 
machinery is similar to that which is already in use, but in the compressing 
machine the patentee employs a first or roughing die, which parti lly forms 
the blank after it is cut from the lead rod, and at the same time the surplus 
lead is forced through an aperture in this die, and is cut away so that the 
exact quantity of lead required to fill the second or fintshing die is left, and 
when the finishing impression is given there is no surplus lead to be 
detached from the bullet. 

1303. H. WeLcn, Millicall, ‘* Attaching armour plates."—Dated 2nd May, 
1862, . 

In carrying out this invention the hull or shell of the ship or vessel is 
constructed of iron, and the side plates or skin of the vessel at that part 
which is intended to be protected by armour is constructed in such a 
manner that spaces are left between the plates which form the shell. rhe 
edges of these plates are beveiled inwards, so as to form a kind of dove ! 
joint. A dovetail groove, corresponding to that in the shell of the vessel, 
is:planed out of the back of the armour plate, so that when the latter is 
bent to the proper curve, and is brought to its place on the ship's side, the 
two dovetails will be coincident. An alloy of copper in a molten state, and 
somewhat resembling gun metal, is then poured into the double dov etail 
groove, and will firmly hold the armour plate on the ship's side. In order 
to secure two contiguous plates together by their edges, dovetail grooves 
are planed out of the edges of the contiguous plates, and when the two 
plates are brought together, the double groove is filled up with the molten 
copper alloy, and thus a secure joint is produced.—Not proceeded with. 
1334. J. Victor, Wadebridge, J. PoLGiase, Bodmin, and W. RoUNseEvELL, 

St. Breock, near Wadebridge, Cornwall, ** Safety fuses for mining, &e. — 
Dated 5th May, 1862. 

This invention relates to certain improvements in the manufacture of 

safety fuses, applicable to mining and other purposes, the tubes or external 
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portions of such fuses being constructed entirely of metal. Fuses formed 
of tubes of lead, or other soft metal, and c! with gunpowder or other 
explosive substances, have been previously used, and the methods by which 
the same are manufactured and are well-known and understood, 
but such fuses have always been open to very serious objections, namely, 
that they are brittle, and liable to be injured in the operation of tampi 


key is depressed it comes in contact with another paps jiece on a 
straight bar mounted on a centre at one end, and carrying the damper at 
the other; the projecting piece on this lever, being acted on as above 
described, causes the lever to turn on its centre and the damper to be raised. 


1161. T. Arrwoop, Lewes, Sussex, ** Kitcheners.” —Dated Ist April, 1862. 
A di 





These evilsare obviated by the method which the patentees have invented 
of protecting the lead or soft metal tubes, and which consists in covering 
the same externally with strips of hard metal wound spirally around the 
tubes. The metal employed for this purpose may be strips of thin zine or 
other hard metals, either in their simple state, or combined with other 
metals, as plumbic zinc, or other coated metals. The lead or soft metal 
tube being, in the first instance, made of short length and large calibre or 
bore, and charged while in that state, is drawn in the weil-known manner 
between grooved rollers, and then through a hollow worral, on the side of 
which is placed a reel or spool, having the strips of hard metal wound 
thereon. ‘lhe said reel or spool is set diagonally on its axis on the side of 
the worral, the reel or spool and the worral being caused to revolve, the 
fuse travelling longitudinally, unwinds the strips of hard metal from the 
reel or spool, and thus partially or entirely covers the soft metal tube there- 
with. The mechanism necessary and proper for performing these operations 
being well known and understood, and forming no part of this invention, 
need not be here particularly described. Another portion of the invention 
consists in making safety fuses by the employment of skelps or strips of 
hard metal, the metal employed being zinc or other metal ina simple state, 
or alloys of metal or combined metals, such as pldmbic zinc, or other 
coated metals. 

1335. R. BURLEY, Glasgow, ** Arrangements for using ordnance under water.” 

—Dated 5th May, 1862. 

This invention has for its object to enable a war vessel to seriously damage 
an enemy’s vessel when at comparative close quarters, and notwithstanding 
that her upper sides may be armour plated ; and one important feature of 
the invention consists in fitting ordnance in the lower part of a war vessel 
in such a way as to deliver its charge below water in a direction most suit- 
able for damaging an enemy’s vessel, in a part rendered comparatively 
vulnerable ty the absence of armour plates, and in which the damage will 
be doubly effective on account of the influx of water necessarily following 
the penetration of the injured vessel’s bottom. 

1370. J. Hatey, Battersea, Surrey,“ Armour plates for ships, boats, and bat- 
teries."—Dated 7th May, 1862. 

This invention consists in applying to the exposed parts of ships, boats, 
and batteries plates and bars of iron, steel, or other metal, single or com- 
bined, which plates and bars shall exhibit angular projections called cutters, 
formed either upon or attached to the said plates and bars in a vertical, 
horizontal, or diagonal direction, or otherwise, and so tempered or hardened 
as to resist and destroy any projectile that may come in contact with the 
same.—Not proceeded with. 

1219. 4 MEROLLA, Lago Castello, Naples, “ Fire arms.”"—Dated 3rd May, 
1862. : 


This invention consists in the employment of a cover to the nipple, which, 
when the piece is put at half cock, can be brought over the nipple and cap 
thereon, so as to protect the cap from blows arising from the accidental 
des «nt of the hammer or otherwise, and likewise to protect it from rain 
and moisture. 

1329. T. WILSON, Birmingham, “ Armour plates for ships of war and batteries.” 
—Dated 5th May, 1862. 

In manufacturing armour plates for ships of war and batteries according 
to this invention, the patentee makes the said plates either of wrought iron 
or steel, or of copper, or of gun metal, or other metal or metallic alloy, 
which is possessed of great hardness and toughness. In making the said 
plates of iron or steel he forms ribs or flanges on their surfaces, the said 
ribs or flanges serving to attach or secure the said plates to the ship or 
battery, as hereinafter explained. The ribs or flanges may either be made 
on the plates by rolling or forging during the manufacture of the plates, 
or the plates may be made without ribs or flanges, and the ribs or flanges 
made separately may afterwards be attached to the plates by welding or 
brazing. Or the ribs or flanges may be made on theplates by taking flat plates 
and bending the edges or portions of the edges of the plate into planes at 
right angles to the planeofthe plate. In making armour plates of gun metal 
or other hard and tough metal oralloy, he either makes thesaid plates plain, 
or he makes them with ribs. In making ribbed armour plates of gun metal 
or other metal or alloy which requires to be fashioned by the process of 
casting, he forms the ribs or flanges on the plates by the casting process 
during the manufacture of the plates. When he makes armour plates of 
the alloy called Muntz’s metal, that is to say, of an alloy composed of forty 
parts by weight of zine, and sixty parts by weight of copper, he either casts 
the said plates and employs them without having been rolled, or he takes 
ingots of the said alloy, and heating the ingots to redness he rolls them 
between rolls, either plain or having figures suitable to form plates having 
ribs or flanges thereon. The improvements in fastening or securing 
armour plates to ships of war and batteries consist further as follows :— 
He fastens or secures the plates by means of bolts or fastenings made larger 
in diameter at their screwed ends than at their middle, the object being to 
transfer vibration to the middle or plain part of the bolt, and thereby to 
secure the screwed ends of the bolt from injury. The invention cannot be 
fully described without reference to the drawings. 


CLass 7.—FURNITURE AND CLOTHING, 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, §e. 
1066. J. BEARD, Leonard Stanley, Gloucestershire, ‘* Sofa beds or sofa bed- 
steads.”— Dated 14th April, 1882. 

This invention consists in making that part of a sofa bed or sofa bedstead 
called the seat or bed reversible, that is, capable of performing a semi- 
revolution, so as to present either of its surfaces uppermost at will, one side 
constituting a sofa seat and the other side a bed.— Not proceeded with. 

1067. J. M. Frencu, Birmingham, ‘‘ Upright pianofortes."—Dated 14th 
April, 1862. 

This invention consists, First, in making the bracings of upright piano- 
fortes of tubes of wood. The said bracings are situated between the wrist 
plank and the bent side and bottom, and have to support the pressure 
which the tension of the wire exerts upon the said wrist plank and bent 
side and bottom. Secondly, in making the sounding boards of upright 
pianofortes of Swiss pine, or other wood, joined by vertical junctions, the 
said junctions being covered by the belly bars of the sounding boards.— 
Not proceeded with. 

1077. C. J. Coxuran, Emeris-lerrace, Kentish-town, “ Pianoforte actions.” — 
Dated 15th April, 1862. 

According to this invention the flys or hoppers are attached to the 
hammer butts, and work in a downward or inverted form ; they are met on 
the keys by blocks with notches and hollows in them clothed in the usual 
way ; the ends of the flys or hoppers work off the notches into the hollows 
in the act of percussion. The hammers and flys or hoppers are made to 
return to their places after percussion by means of one spring attached to 
each hammer and fly (conical, spiral, or otherwise, to be nsed either back 
or front), which acts on both, one end on the hammer butt and the other 
end on the fly or hopper, thereby obviating the necessity of any more 
springs or tapes to make the hammers return after percussion. The 
hammers escape from the strings by means of arms that project from the 
flys or hoppers, and are regulated by escapement buttons screwing on to 
the arms, or on to the rail above which the arms strike against. The 
hammers are checked by means of checks fixed in the notch blocks on the 
keys, and pass by the escapement arms and meet the stops that project 
from the hammer butts, the ends of the flys or hoppers at the same time 
stopping in the hollows below, and are hindered from going too far back by 
a piece of felt, or other springy substance, which is placed between the 
hammer rail and flys or hoppers, thereby securing a firm check and prompt 
repetition. The dampers consist of wires bent in the form of quadrants, 
and have the damper heads attached to one end to meet the springs ; the 
quadrant wires then pass through a socket and work on the front ends of 
the damper levers which act on centres ; straight wires are attached to the 
back ends of the levers, and pass through another socket at the back of the 
hammer rail, and meet the ends of the keys, and are regulated by buttons 
screwing on to the wires or keys. Weights or springs attached to the wires 
cause the dampers to press against the strings when the fingers are removed 
from the keys.—Not proceeded with. 

1148. A. N. Worneum, Store-street, London, “ Pianofortes."—Dated 19th 
April, 1862. 

Horizontal pianofortes are usually considered to be, in many respects, 
preferable to upright pianofortes, but they have the disadvantage of occupy- 
ing a much larger space. Now, according to this invention, the patentee 
furnishes a horizontal instrument with axes or trunnions about which it is 
balanced. The frame receives these axes or trunnions in suitable bearings, 
and it is so constructed that the instrument may be turned about on its 
trunnions either to bring it into a horizontal position for use, or to place it 
in a vertical position, su that when out of use it may occupy even less space 
than’an ordinary upright instrument. The invention also consists in an 
improvement on the horizontal pianoforte action described in the specifi- 
cation of a former patent granted to the present patentee, dated 11th July, 
1256 (No. 1644). In this action the key gives motion to one arm of a beil- 
crank lever, to the other arm of which the fly or hopper—which acts on 
the hammer butt and actuates the hammer—is jointed; the damper is 
actuated by a rod passing from the extremity of the arm of the bell-crank 
lever, which carries the fly over and above the hammer toanother bell-crank 
lever carrying the damper, which is thus actuated. The present improve- 
ment consists in bringing the damper action between the hammer and the 
string, which he is able to do by attaching a projecting piece to the bell 
crank lever, which is actuated by the key ; this projecting piece is carried 
by the under side of that arm thereof on which the key acts, and when the 





¢ to this invention the patentee makes the oven door jin two 
paits, and so arranges the fittings that, when open, the doors stand at right 
angles with the front. On the insides of the door he forms ledges or rests, 
which, with the doors in the open position above mentioned, are in a direct 
line with the ledges or rests of the oven, and in such manner that, when the 
doors are so open, they form a continuous slide on which the tray or shelf, 
on:which the meat or {any thing that may be cooking is placed, can be 
drawn out of the oven for the purposes of ting, flouring, changing, or 
otherwise, which can thus be carried on with the greatest possible facility. 
An oven furnished with one door only might also be so fitted, to enable 
which he projects a sliding piece on the opposite side of the shelf or plate 
sufficiently far behind to support that side of the plate when it is drawn out. 
The Second part of the invention relates to a new mode of construction of 
the oven, which consists in making the lower flue stop and the bottom 
plate of the oven of one and the same piece of metal, which affords a greater 
amount of conduction of heat to the bottom of the oven ; consequently, the 
desideratum of a greater amount of bottom heat is obtained. The Third 
part of the invention relates to making the fire door simply to slide, 
instead of being hung with hinges as usual, For this purpose he constructs 
and fits the fire door to the kitchener, so as to slide laterally behind the front 
plate of the boiler. This is a great advantage, both when such door is used 
as a regulator, and for roasting in front of the boiler. 

1198. J. A. TRAvEosEtR, Paris, “ Ladies’ bonnets.”—Dated 24th April, 1862. 

According to this invention the body of the bonnet is composed of metallic 
wire for supporting the stuff or material forming the front and back of the 
bonnet ; this wire is united to hinged and spring branches, so as to support 
the bonnet and form it according to the fashion. These spring branches 
allow of opening and closing the bonnet ; when closed it takes up little 
space as to thickness, and is able to retake its form instantaneously at will. 
This bonnet is provided with a pin which keeps it on the head, and is placed 
in the hair.—Not proceeded with. 

1230. W. Cuark, Chancery-lane, London, * Collars, wristbands and cuffs."— 
A communication.—Dated 26th April, 1862. 

In carrying out this invention the patentee first takes strips or bands of 
cotton, linen, or otherfabric, and pastes them ona foundation of strips of paper 
or other material, for the purpose of obtaining the thickness and firmness 
of ordinary stiched collars, and afterwards slightly presses them. Secondly, 
he obtains a'perfect imitation of the stitching, goffering, and other means of 
ornamenting collars by means of suitable pressure, or a screw or other press, 
Thirdly, the invention consists ina new method for replacing the buttons or 
fastening for securing the collar in its place, and connecting its two ends 
together as represented in the drawings. 

1239. A. V. Newton, Chancery-lane, London, “ Lamps for burning coal oil and 
other hydro-carbons.”—A communication.— Dated 26th April, 1862. 

The metal wick tube of the burner of these lamps is surrounded by a tube 
of earthy cement, porcelain, pipe and other clays, artificial or natural stone, 
pottery, earthenware, opaque glass, or other analogous materials which are 
good non-conductors of heat, and also using in connection therewith a cone 
or deflector constructed either of the material above named, or of metal 
enamelled and attached to the tube surrounding the wick tube in such a 
manner as to isolate the cone from the external tube. By this means only 
a suitable proportion of the heat evolved by the flame is conducted down to 
the lamp, and the flame is ¢ juently not supplied with an excess of 
vapour, but is provided with a supply of oxygen amply proportionate to the 
vapour without a draught-chimney.—Not proceeded with. 

1245. G. R. Sampson, Kentish Town, “ Valves or cylinders for wind musical 
instruments.” —Dated 29th April, 1862. 

This invention consists in a new and improved system of pistons or valves 
out of and forming a portion of the main and added tubing of each 
instrument, and is measured and calculated as a portion of the sounding part 
of the same. In this system of pistons or valves the air enters into them 
vertically at the top or bottom, or horizontally in the middle on one side 
of the piston, only coming out at the top or bottom, but never going 
through them from one side to the other, as in ordinary systems. The air 
passes through one of the pistons at all times, whether it is pressed down by 
mcans of a rod or not, and when the same is pressed down it brings the 
added tubing into use ; then the air passes through both ends of the piston, 
1254. R. Brieut, Bruton-street, Westminster, “ Improvements in lawps, and 

in apparatuses for lighting argand and other wicket lamps.” —Duted 29th 
April, 1862. 

This invention consists in employing in oil lamps a “ bob” at the end of 
a cord, string, or wire to indicate the perpendicularity or level. The inven- 
tion also consists in admitting air into the reservoir in oil lamps through 
a bent tube in the face or fore part of the lamp reservoir, whereby the lamp 
may be carried at various inclinations without spilling the oil. The appara- 
tuses for lighting lamps consist of a lamp with two wick holders, at such 
distances apart that they will embrace or contain between them the argand 
or other circular wick or the two ends of a straight wick to be lighted, and 
in such manner as to light the wick on opposite sides or ends at the same 
time.— Not proceeded with. 

1271. J. Maiwen, Waterloo, near Ashton-under-Lyne, “ Safety lamps.”— 
Dated 30th April, 1862. 

This invention consists, First, of an improved mode of making the 
ordinary Davy lamp self-locking. To the bottom of the frame which holds 
the wire gauge cover the patentee fixes a spring or catch, and forms in the 
oil vessel a hole or slot, so that, when the frame is screwed to the oil vessel, 
the spring or catch will drop into the hole or slot, and firmly hold the frame 
and vessel together. In order to allow the frame and cover to be removed 
from the oil vessel he employs a key, passed through a hole at the side of 
the oil vessel, and working on a pin across the hole or slot, so that, when 
the projecting part of the key is turned upwards, it shall unlock the spring 
or catch from the hole or slot, and thereby enable the frame and vessel to 
be unscrewed. Secondly, in an improved mode of making the ordinary 
Davy lamp self-extinguishing. He places over the wick holder a thimble 
working in a screwed hole, eccentric with the oil vessel, which thimble has 
on its outside a spring or catch, and a hole at the top for the wick to pass 
through. At the bottom of the gauge cover there is an internal ring, having 
a number of notches or recesses in which the spring or catch on the thimble 
works like a ratchet. When the oil vessel is being unscrewed from the 
frame and cover, one of the notches on the ring seizes the spring or catch, and 
causes the thimble to revolve, and, as an eccentric motion is given to the hole 
through which the wick passes, the top of the wick is pressed against and the 
light effectually extinguished. 

1276. G. H. Birkneck, Southampton-buildings, Chancery-lane, London, 
** Couches or settees.”"—A commmunication.— Dated 30th April, 1862. 

For the purposes of this invention the permanent seat of the couch or 
settee consists of an elastic surface formed by springs, or stuffed with elastic 
materials, and beneath this surface a drawer or receptacle is formed which 
is carried by the framework (mounted on castors), which supports and forms 
the couch or settee. To one side of the bottom or supporting frame another 
frame is jointed or hinged, so as to form, when raised and fixed in an 
inclined position, an elastic surface or back to the couch to rest or recline 
against. The front of this hinged frame has a loose or elastic cloth or cover 
attached thereto, and is stuffed with suitable soft or elastic material to form 
the bed when the frame is moved down into a horizontal position, so as to 
rest and be supported upon the spring or elastic surface of the couch or 
settee. The bedding may be pressed into the back part of the hinged frame 
and retained therein by light metal movable frames attached thereto. At each 
end of the back of the hinged frame light frames or flaps are jointed and covered 
by a stretched cloth, and stuffed to form soft or elastic surfaces, and these 
jointed frames are capable of being fixed in several positions by adjustable 
stops attached to the sides of the frame, or in any convenient manner, so 
that these jointed frames may be placed at any desired inclination at each 
end for the head and feet of the occupier to rest against.—Not proceeded with. 


1283. H. F. Broapwoop, Great Pultney-street, London, “ Pianofortes.”—Dated 
3uth April, 1862. 

This invention cannot be described without reference to the drawings. 
The patentee claims, First, the invention of screwed wrest pins into plated 
wrest planks, in the manner and for the purpose described. Secondly, 
forming metallic pin plates of a bent or compound shape as described. 
Thirdly, the mode described of fixing and retaining wooden pin plugs 
firmly in their places, by compressing the plugs before driving, and by 
forming notches or irregularities in the holes. 

1285. W. E. Newton, Chancery-lane, London, “ Lamps.” —A communication. 
—Dated 30th April, 1862. 

This invention relates to an improved mode of securing the chimney to 
the cone, and of securing the cone to the burner, whereby the chimney is 
allowed to expand as it heats, and is thereby prevented from breaking or 
fracturing, a result which would occur if arigid or unyielding chimney were 
employed. The invention at the same time admits of the cone being firmly 
secured to the burner, and serving as a handle to allow of the chimney and 
cone being removed from the burner while hot, so that the wick tube may 

exposed, and the wick trimmed with facility at any time. 

1325. A. WituiaMs, New Windsor, Berks, “ The construction of a backed form 
or seat, capable of being converted into a level table with seat, or a desk 
either level or sloping, or at any angle.”"—Dated Sth May, 1862. 

This invention consists of an iron standard consisting of two uprights, 
connected at the top and bottom by horizontal iron plates, at the upper 
front corner of which a tenon is inserted and secured by a pivot in the 
mortice of the other portion of the standard, to which is attached the board 
to form the back of the seat. Down upon the horizontal plates before 
mentioned another board issecured,and formsthe seat itself. y raising the 
back board before mentioned, andturning it forward uponthe jointformed by 
the mortice and tenon before referred to, the back board of the seat forms a 
level table ; or by being secured by a screw through the cheek of the mortice 








to be turned forward against the tenon, the back board will be held in an 
sloping position required, and will form a writing desk. 





Ciass 8.—CHEMICAL. 


1 — Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
oo. Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §c. 

1115. C. D. ABEL, Sovthampton-buildings, Chancery-lane, London, ““ Manufac- 
ture and production of the chromates and bichromates of putash and of soda.” 
—A communication.—Dated ith April, 1862. 

This invention consists in substituting sulphate of potash and sulphate of 
soda for the carbonates and nitrates of these bases, as employed at present 
in the manufacture respectively of the bichromate of potash and of the 
bichromate of soda.—Not proceeded with. 

1118. W. H. Hurcmson, Bury, Lancashire, “ Improvements in the manufac- 
ture of ammonia or its salts, and cyanogen or its compounds, from refuse 
gluten.”—Dated Vith April, 1862. 

In carrying out this invention the refuse gluten from starch or other 

factories is subj 1 to destructive distillation in iron, clay, or other 
suitable retorts, and the gaseous products are condensed or collected in any 
suitable manner. From these products the pure ammonia is obtained by 
filtering and distillation, or is crystallised by the addition of acids. The 
inventor obtains the compounds of cyanogen either by fusing the refuse 
gluten in a retort with potash, soda, lime, or other salts, or by passing the 
gaseous products from the first retort over red hot charcoal, soaked before- 
hand in a solution of the required salt or salts.—Not proceeded with. 

1169. C. E, Eutaorr, Aldermanbury-postern, London, “ Preparation of dried 
yeast."—A communication.—Dated 22nd April, 1862. 

For this purpose fresh, thick sub-fermentation yeast is taken and stirred 
up with twelve times as much water, and it is then drained through a cloth 
used as a sieve into a clean vessel ; it must be allowed then to settle well, and 
the water has then to be poured off. The sediment is again mixed with 
water, and the same operation is again twice repeated. After the third 
draining a beautiful white yeast is found as a sediment at the bottom of the 
vessel. This latter sediment is then to be stirred up with some purified car- 
bonate of soda or potash and rectified spirit, using one-eighth of an ounce of 
alkali to one pound of sediment, and three-eighths of an ounce of rectified 
spirit, and is then left to stand quietly for half an hour, and afterwards is 
poured into sacks and pressed dry. Half an ounce of gelatine is then added 
to every two pounds of yeast ; the gelatine is boiled into a solid mass, and is 
mixed after it has become almost cold—first, with one pound of yeast, and, 
after proper kneading, is thoroughly mixed with the other pound of yeast, 
and is rolled up into a stick, which is then exposed for from ten to twelve 
hours to a cold temperature. After the lapse of this period the union has 
taken place perfectly, the stick is unrolled and cut with a glass knife into 
any form desired, and the pieces themselves are dried on frames covered 
with a cloth in an ordinary temperature.—Not proceeded with, 

1184. A. Hopexinson, Belfust, ‘* Composition to be used in the process of 
boiling, preparing, or bleaching vegetable substances.” — Dated 23rd April, 
1862. 

This mixture or composition consists of any oil or distillation of wood, or 
coal, or stone, or petroleum, or rock oil, or paraffin, in combination with 
lime or caustic soda, or common soda ash. The patentee proposes to use 
the oil in the proportion of one to one and a-half or two gallons, in combi- 
nation with any of the above alkalis, in a solution of a strength or density 
to stand from two to four degrees of Twaddle’s hydrometer, varying the 
strength according to the quality of the fabric to be operated upon. The 
mixture may be used as a soap if required, or it may be added to the 
alkaline, rosin, and fatty matters ordinarily used in the manufacture of 
soap. 

1188. W. E. Newton, Chancery-lane, London,“ Fertilising composition."—A 
communication.— Dated 23rd April, 1862. 

This new fertilising composition 1s composed of animal charcoal, sulphuric 
acid, and liquid animal matter in certain proportions, 


1217. C. Rerp, Kintbury, Berks, “‘ A new method of treating the sorghum 
saccharatum, or holcus saccharatus, in order to obtain saccharine liquor 
and pulp therefrom.” —Dated 25th April, 1862. 

This invention consists in taking the plant after it has been cut, and in 
passing it between rollers, or in subjecting it to pressure in a hydraulic or 
other suitable press, to express the juice and partially prepare the fibre. After 
the juice has been expressed—or the dry plant may be taken unpressed— 
the plant is cut, subjected to a boiling caustic alkali, is bleached, and con- 
verted into pulp in a pulping engine. The juice expressed may be evaporated 
and converted into sugar. Or it may be distilled to produce a spirit, either 
process being performed in the ordinary manner of sugar-making and dis- 
tilling. —Not proceeded with. 

1242. J. Fixrcner, Farnham-place, Southwark, ‘ Treating saccharine 
liquids.” — Dated 281h April, 1862. 

The First part of this invention has for its object the superseding the use 
of open fire heated boilers employed for boiling saccharine liquids, and con- 
sists in the arrangement and employment of an evaporating apparatus to 
perform the operation with greater advantage. The Second part of the 
invention consists in an improved construction of apparatus for evaporating 
liquids, whether treated in the ordinary fire-heated boilers, or in the 
improved apparatus described for superseding the same. The Third part of 
the invention consists in the construction of an improved cooling or 
granulating apparatus in which the molasses of the sugar formed by the 
cooling of the liquid ,treated in the preceding apparatus is run off before 
the sugar is packed for transport. The Fourth part of the invention con- 
sists in the construction of an apparatus, of comparatively small cost, in 
which the clarifying, evaporating, and granulating operations necessary 
for the manufacture of sugar from cane juice may be successively performed 
at option.—Not proceeded with. 

1252. W. CuaRK, Chancerytane, London, “* Preserving animal and vegetable 
substances.” —A communication.—Dated 29th April, 1°62. 

This invention relates to improvements in the preservation of all kinds of 
animal and vegetable substances, by the use of steam or other method for 
producing a vacuum, whether the alimentary substances be used as human 
food or for feeding animals. The methods of operation are of two kinds, 
according as the animal or vegetable substances are to be preserved without 
being previously prepared, or are previously dried for that purpose. In 
order to preserve alimentary substances in their natural state without being 
previously desiccated, the patentee employs air-tight reservoirs, surrounded 
on the exterior with impervious materials, such as india-rubber, gutta- 
percha, or other substances; these reservoirs are provided with doors 
opening easily, and luted so as to be perfectly air-tight when closed. 
Grapes, plums, pears, nuts, or eggs may be preserved without producing a 
vacuum, it being only 'y to pletely fill the reservoir, care being 
taken to fill the interstices with powdered charcoal, coke, schistons or 
bituminous black, or tissue paper. 

1291. W. T. Huntinerox, Liverpool, “ Machinery for the manufacture of 
bread.” —Dated 2nd May, 1862. 

This invention consists of one, two, or any greater number of long 
narrow troughs (of say thirty feet long by two feet wide, and sixteen 
inches deep) in which the dough is mixed. These troughs are fitted with 
wheels or castors mounted on the ends of crank arms, or beams, or their 
mechanical equivalents, in such a way that the troughs may be 
elevated upon the wheels or castors to enable them to be rolled about freely 
at will, or let down so as to rest solidly on their bottoms. Into these 
troughs the patentees place the water, yeast, and‘other ingredients required, 
and they then place the troughs one at a time on to a platform, which has 
a reciprocating motion below a pair of rotating transverse shafts, which 
project over the edge of the trough at each side. Each of the shafts they 
fit or form at their inner ends with a forked T head (or arms projecting at 
right angles to the driving shafts), and which carry a number of horizontal 
bars, or arms (say five on each) springing at right angles from the inner 
vertical face of the T head, and parallel with the driving shafts. The 
driving shafts on each side are mounted in fixed bearings on stationary frame 
work, and fitted with toothed or bevel gear, or their mechanical equivalents 
so that the shafts when in motion revolve in opposite directions, The 
horizontal projecting arms, in line with the driving shaft extend nearly 
across the trough, and partially intersect each other. Above the stationary 
frane of the machine they place a large hopper, into which the flour to be 
operated on is placed. ‘Ihe throat or discharge orifice in the bottom of the 
hopper is fitted with a revolving fluted roller, which discharges the flour 
grajually, and regularly into the trough below. When the apparatus is in 
operation, the trough travels on the carriage upon which it rests with a 
backward and forward action, so as to allow the mixing arms to act upon 
the contents of the trough. After the dough in one trough has been 
sufficiently operated upon, that trough is removed to make way for 
another, by elevating it on its wheels, and rolling it away to the lower end 
of an endless elevating band, where the dough is cut into pieces by the 
attendant, whence it is carried into an upper room on forks attached to the 
face of the,elevating band, to be formed into loaves ready for baking, which 
is done in the ordinary way. 

1295. R. WALKER, Glasgow, “ Malting.”—Dated 2nd May, 1862, z 

This improved apparatus consists of a cylindrical vessel divided into 
separa‘e compartments and formed with sides made of a permeable material. 
An external, close, or impermeable casing may be provided to be applied or 
removed as required. The cylindrical vessel is mounted so that it can be 
turned by gearing, and so that the motion imparted can be varied or modi- 
fied in any desirable way. Provision is made for applying heat to the vesse] 
either directly or by means of heated air, for example, and for this 
purpose the vessel may be enclosed in a chamber, so that the a ir current 
or the amount and proportions of other gases (which it is in contemplation 
in some eases to apply) may be easily regulated and controlled, In the case 
of several vessels being employed the process may be arranged 80 as to be at 
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different stages in different vessels, or in different sets of vessels at the 
same time, whereby considerable economy will be obtained. 


Ciass 9.—ELECTRICITY. 


Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 

1255. J. Curr, Lambeth, Surrey, “ Insulators for supporting telegraph wires.” 
—Dated 29th April, 1862. 

This invention consists in constructing what the inventor terms a com- 
pound insulator. The compound insulator consists of two parts ; the outer 
part is formed with a notch in the top for the reception of the telegraph 
wire ; the other part consists of a shaft, carrying near the bottom thereof 
a disc, the diameter of which is nearly equal to that of the inside of the 
mouth of the outer part. The bottom of the shaft has a hole formed in it 
for the reception of the pin or stud by which it is connected to the post 
or other support. The head of the shaft is intended to be lodged in a 
recess formed in the inner and lower part of the body of the outer part, in 
order that the two parts may be united to form the compound insulator, 
by means of sulphur or other suitable insulating cement. Care must be 
taken that the shaft and upper part shall in no part be in contact, there- 
fore the size of the recess must be large compared with the size of the head 
of the shaft. In order to prevent wet or moisture injuriously affecting the 
insulator, the inventor applies a coating of shell lac into the upper angle 
or head inside the outer part. The recess into which the head of the 
shaft is inserted is enlarged at the bottom, and for further security against 
damp or wet affecting the insulator the inner surface of this bottom part 
may be coated with shell lac, or the space between it and the spindle may 
be filled with that material.—Not proceeded with. 

1268. G. Davirs, Serle-street, Lincola'a-inn-fields, London, * Electric uppara- 
tus."—A communication.—Dated 30th April, 1862. 

This invention consists in the application of electric apparatus or gearing 
to various useful purposes, First, to the working of breaks, signals, and 
other apparatus on railways, Secondly, to feeding steam boilers, and to 
water gauges, pressure gauges, and safety valv Thirdly, to regulating 
the temperature of gas and of hot or cold air and fluids in general. » These 
results are obtained by the action of an electric pile with optional inter- 
mittent contact acting either manually or automatically upon appropriate 
gearing or apparatus. 

1304. A. V. Newton, Chancery-lane, London, “ Improved electrical apparatus 
applicable lo the lighting of gas.”—A communication.—Dated 2nd May, 
1862 

This invention cannot be descrited without reference to the drawings, 











Ciass 10,.—MISCELLANEOUS. 
Including all Patents not jound under the preceding heads. 
1049. W. Crark, Chancerv-lane, London, “ Leathern accoutrements.”—A com- 
munication.— Dated 11th April, 1862. 

This invention relates to the employment of metal fastenings for uniting 
leather, such as for military or.civil accoutrements, in place of the threads of 
vegetable material hitherto used for sewing the different parts together. The 
fastenings employed may consist of screws or rivets of copper, iron, or other 
metal, 

1040. T. Grice, Birmingham, ‘ Twisted metallic tubes. 
1862. 

The patentee claims filling the tube to be twisted with a yielding substance, 
either in a solid or in powder, or inserting in the tube to be twisted a small 
solid mandril of stecl or other hard substance, for the parpose of preventing the 
irregular yielding of the tube during the twisting process. 

1042. J. Garner, Windermere,“ Apparatus for washing photographic pictures.’ 
— Dated \Wth April, 1862. 

This invention consists in the employment ofa shallow box, perforated on its 
upper and under side, into which box the prints or pictures requiring to be 
rinsed or washed are deposited, suitable divisions being placed in the box to 
separate the different sizes of prints, which divisions or partitions are made 
movable to suit different sizes. The box with the photographs therein is placed 
inside a convenient reservoir of water, and a vertical motion is imparted to the 
box while submerged by means of a handle, or other suitable device, so as to 
cause the water to flush alternately through the top and bottom pertorations in 
the box, and thereby effectually rinse the pictures on both sides,—Not proceeded 
with. 





—Dated 1th April, 

















1044. J. F. Maruras, Paris, “ Pressing and ironing straw hats of every shape 
ant form,”— Dated th April, 862. 

This invention cannot be described without reference to the drawings, 

1045. F. Rigottor, Paris, * Apparatus Jor manufacturing vivetling pegs for 
boots and shoes."— Da ed 11th April 1862. 

This invention cannot be described without reference to the drawings. 
1046.3. M. VanpMANn, Algiers, “ Hydraulic engines.” —~Dated th April, 1862 

This invention cannot be described without reference to the drawings.—Not 
proceed: d with, 

1054. J. Bunnerr, Deptford, * Improvements in revolving shutters, and in 
mochinery tor producing the same." — Dated 2th April, 1862. 

These revolving shutters are so constructed that they can also be used as 
Venetian blinds For this purpose each lath is mounted on a central axis, 
which moves up and down in the guiding shutter grooves ; the upper edges of 
the laths are connected together by hinged flaps. A portion of the inner side 
of each shutter pivot turns on pivots, and when it is desired to use the shutter 
as a Venetian blind this limb of the groove is turned a quarter round, when the 
laths are free to turn on their axis, and may be set at any required inclination. 
The winding pulley for raising and lowering the shutter is fitted with a friction 
wheel or brake, which is brought into action on lowering the shutter, but runs 
free when the shutter is being wound up. In order to give the required curve 
to the edges of the shutter laths, a bending machine is used, by means of which 
both edges of the lath are simultaneously bent to the proper form by dies acted 
upon by cranks or eccentrics actuated by steam or other power, 

1056. BE. Boiier, Paria, ‘A new hydraulic ram."—Dated 12th April, 1862. 

The principal objects of this new hydraulic ram are to avoid the breaking of 
the clack, and to work even in high water, Its dispositions are as follows : 
The stopping clack, instead of being a plane plate, or a ball, or any ordinary 
valve, is a plate surmounted by a hollow cylinder, opened at the top, and the 
lower part of which is perforated with several holes, This cylindrical clack is 
enclosed ina frame, furnished first with a ring at its bottom; second, at its 
middle part with some pillars, having large openings between each other; and, 
third, at the topwith a cover, under which is a recess to admit the outermost end 
of the clack cylinder. When the clack is opened, the motive power water freely 
escapes, but when it shuts up, instead of a violent collision taking place between 
metal and metal, as is the case inthe other rams, it h eppens that the water in the 
eylinder ascends in the recess, and receives the whole shock, so that the plate of 
the clack does not touch, or hardly touch, its fulcrum; for instance, when the 
eylinder ascends, and is beginning to enter into the recess, thus shutting the 
water in, the openings at the foot of the said cylinder are still opened, leaving a 
communication through which the water compressed on the interior of the ram 
is admitted, and acts as a counter pressure on the clacr by its tendency to take 
the place of the water running through the openings around the cylinder, A 
balance beam serves to equilibrate, to a great extent, the stopping clack, the 
lifting of which it will assist, thus permitting to be given to the said cylindrical 
clack the weight and solidity required, and to regulate the work by more or less 
charging the counterpoise of the balance beam. Before the clack is completely 
shut. this counterpoise is arrested by a support, and then the clack is no longer 
pulled by the but only by aslight spring attached tothe balance beam ; 
the result is t ack comes off casily, and that a too quick fall is avoided. 
An air pump, placed at the top of a column above the bigh water of the river, 
forces the air through a pipe into the ram, thus allowing the working of the said 
























Not proceeded with. 


ks and latches."—aaled With April, 


ram even in high water, 


1057. A. Sweet, Mampstead-road, * Le 


Ts62 
This invention consists, First, in the employment in locks or latches con- 
structed with levers or tumblers of a toothed pinion (or other equivalent arrange- 


ment), the teeth of which take into corresponding teeth or indentations formed 
in, or attached to, the tumblers or levers, and which, by rendering it impossible 
to raise the tumblers or levers one by one into the position necessary for allow- 
ing the “ stump” or pin) formed with, orattached to, the bolt) to pass, prevent 
the picking of the lock by pressure, as practised with other locks. Secondly, in 
the use of a drum or tube capable of revolving on the Key pin, and formed io 
receive the key. This drum or tube is formed with a flat side (or other eqaiva- 
lent Mgure), which, when presented to the tumblers or levers, allows of the bolt 
being drawn backward from within the door to which the lock is attached 
without the use of a Key, but whieh, when it is attempted to pick the lock from 
without, is turned away from the tumblers or levers, and prevents the drawing 
back of the bolt until the tumblers or levers are raised by the proper key into a 
position which brings a series of notches cut in them opposite to the stump or 
pin formed with, or attached to, the bolt, and allows of its being drawn back- 
ward (as the drum is partially revolved by the key) by means of tale bit” 
or projection attached to and moving with the drum, In combination w.th this 
arrangement, the inventor makes use of a shield or guard plate, which jwevents 
the introduction of a picklock for the purpose of effecting the withdrawal of the 
bolt. Thirdly, in an arrangement for affording additional security in locks wherein 
the bolt is withdrawn by means of a handle. Fourthly, in a a new permutation 
key, the bits of which are all of one length, and are capable of being set at 
various angles, so as to obtain the different amounts of lift required to operate 
upon the several levers or tumblers of the lock.— ot proceeded with, 











1058. ESDrewerr, Blackheath, “ Bottles, dc.”—Dated 12th April, 1862. 
According to these improvements in bottles for filtering or separsting sedi- 
mentfrom their contents, the patentee makes the bottles with a double bottom, 
or with a false bottom, to apply and fit closely in the bottom of the bottle to 
form a chamber below it; it should fit air-tight, 


He makes the inner bottom 





of the bottle inclined, instead of horizontal, as usual when the bottle stands 
upright, and at the lowest point (at the side of the bottle), he makes an opening 
into the chamber below. Instead of being a simple opening, the communication 
may be made with a short bent pipe passing outside of the bottle. In a bottle 
so constructed, sediment allowed to settle in the contents of the bottle will pass 
through the opening into the lower chamber, and there deposit. When sedi- 
ment is so deposited, by holding the bottle in a particular position or positions, 
the contents of the bottle may be decanted, and the whole of the sediment re- 
tained in the lower chamber. Baths used for photographic purposes are con- 
structed in a similar manner, that is to say, with a double bottom either 
formed of a piece with the bath, or a loose bottom fitted thereto, the inner 
bottom being inclined, and in communication at the lowest point (at one side of 
the bath) for the separation of the sediment from the contents of the bottle, as 
before explained with reference to the bottles. 
1060. A. S. CAMPBELL, Hampstead, “‘ Refrigeration of liquids.”—Dated 12th 
April, 1862. 

This invention consists in the employment of a number of horizontal tubes 

fitted at each end into a plate forming one side of a chamber, into one of which 


chambers the liquid to be cooled enters, while from the other or opposite j 


chamber the cooled liquid passes out; the whole is made to rotate over a 
reservoir of water, so that the tube will be successively immersed, and the cold 
produced by the evaporation of the water outside the tubes effects the desired 
refrigeration of the liquid within them.—Not proceeded with. 


1062. E. Veyron and W. F. Batu, Birmingham, “ Iiaprovements in angle 
iron, applicable to metallic bedsteads, rooss, bridges, &c.”"—Dated 14th 
April, 1862. 

In carrying out this invention the patentees roll or otherwise manufacture 
angle iron with corrugations, by which they give it additional strength or stiff- 
ness, and are thus enabled to use a lighter bulk of metal than at present; thus 
combining strength with lightness of material, and giving an improved appear- 
ance to the object constructed with it, such as metallic bedsteads, roofs, bridges, 
and similar constructions. 


1069. J. K. Hampsaire, Whittington, Derbyshire, ‘* Safety cage with discon- 
necting catch to prevent accidents in the working of coal and other mines, 
arising from the overwinding or breaking of the ropes.” —Dated 14th April, 
1862. 

This invention cannot be described without reference to the drawings. 


1072. J. Cutips, Victoria-street, Pimlico, “ Wax matches.”—Dated 14th April, 
1862 








This invention consists in the use of carnauba wax (a vegetable resin) in the 
manufacture of wax matches.—Not proceeded with. 


1075. R. A. Brooman, Fleet-street, London, “ Pumps.” —A communication. — 
Dated Ath April, 1862. 

The characteristic feature of this invention is the employment of two shafts, 
together with inclined pump barrels and pistons, as hereafter explained. One 
of the shafts is inclined at any desired angle, and the two shafts are coupled 
together by a universal or other joint, insuring the same speed to both, and 
causing them to revolve in the same direction. One of the shafts carries 
through a horizontal disc or cross bars a pair or more of pump barrels, set at 
the same angle as the inclined shaft, while the other (say the inclined shaft) has 
fixed on the lower part an inclined crosshead, with rods and pistons also 
inclined to correspond with and work in the pump barrels. A vessel or case 
fitted with a cover, which may be removed when required, asa suction pipe 
titted at the lower, and a discharge pipe at the upper part; both pipes are pro- 
vided with suitable valves, and in this vessel the barrels and pistons are 
enclosed. The pump barrels, say four, are suspended from the under side of 
the horizontal disc or cross bars in such manner as to be able to adapt them- 
selves to the inclinations of the pistons. A ring of some strong flexible 
material unites and keeps the pumps water and air tight, so that the top of the 
pump barrels is in communication with the discharge, while the bottom of 
the pumps is in communication with the lower part of the vessel. A dia- 
phragm may, if desired, surround the lower part of the plate, 





1076. R. A. Brooman, Fleet-street, Loudon, ** Au improved hobby-horse."—A 
coumunication.—Dated 14th April, 1862. 
This invention cannot be described without reference to the drawings. 


1078. G. Fert and W. Haynes, “ Apparatus to be used in the manufacture 
of leather.”— Dated loth Apri!, 1862. 

In carrying out this invention the patentees cover a roller, drum, or 
cylinder with emery, sand, pummice stone, ground glass, or other rough 
cutting substance, or face it with rough metal, similar to a file or rasp. The 
said roughened roller, drum, or cylinder is placed in suitable bearings, and has 
a rapid revolving motion imparted to it by power. The skins or hides are 
placed in contact with the rough surface of the roller, drum, or cylinder 
during its rapid motion, by which means the operations commonly called 
shaving, paring, whitening, grounding, buffing, and softening are performed on 
sheep, goat, calf, seal, deer, or other skins or hides, by the friction or grinding 
action of the aforesaid roller, drum, or cylinder. 


1080, 'T. H. Bennewt, Winchester House, Southwark, ** Manufacture of hats, 
caps, &e.”—Dated 5th April, 1862. 

In carrying out this invention the patentee manufactures hats, caps, or 
other coverings from or with a combination formed by a drummed perforated 
leather, and a grease absorbing material, such as prepared cotton, fiannel, 
felt, horse hair, sponge or any other absorbing and retaining material that will 
answer the purpose. He perforates the drummed leather at that portion 
Which presses against the forehead when the perfect hat is worn, He 
perforates citherin a single, double, or more lines of holes. Above these 
perforations, and as Sigh up the leather as he finds conducive to the purpose, 
he places strip of the prepared absorbing material; this material lying 
immediately above the holes, and between the drummed leather and the 
inside of the body of the hat, forms a species of air chamber, and prevents 
the grease from passing beyond the strip of cotton (or other material) betore 
mentioned, 

1085. G. Bepson, Manchester, “ Manufacture of wire vopes.”—Dated 15th 
April, 1862. 

This invention consists in the employment of flat wire, as distinguished from 
round, in the manufacture of what are commonly called wire ropes. Also, in a 
method of preparing wire for wire ropes. In manufacturing ropes from flat 
wire or ribbons of metal a variety of combinations of separate wires or strands 
may be employed. In carrying out that part of the invention which relates 
to the straightening of wire for wire ropes, the patentee causes it, after it passes 
from the rollers by which it has been rolled, to be wound upon a drum, and between 
those two points which hold it he cools it, and thus causes a contraction; or he 
holds it when heated between other apparatus, and in like manner cools it. 

















1088. R.A. Peacock, St. Helier, Jersey, Constructing and working lock-gates 
for docks, harbours, canals, de. —Dated Voth April, 1862. 

The patentee claims, First, constructing the framing of lock-gates in layers 
or thicknesses of planking disposed and arranged as described. Secondly, he 
claims mounting and supporting the weight of lock-gates on pivots or bearings 
at top 
sustaining the gate as to move with freedom and without any support from the 
bottom, as deseribed. ‘Thirdly, he claims forming mud recesses in the piers at 
the back of the gates, as and for the purposes described, 

1091. F.C. Patiipeson, Munestrasse, Berlin, ‘* Steain hammers.”—A commu- 
nication. Dated Vath April, 1862 

For the purposes of this invention the anvil is made movable, so that it may 
be raised or lowered, as has before been proposed, in order to bring the material 
Operated upon to any desired distance trom the hammer. The bottom of the 
framing of the machine forms the anvil bed, in which are formed two vertical 
hydraulic eylinders containing water, vil, or other suitable fluid. and a passage 
is formed in the anvil bed by which the two cylinders communicate with each 
other, so that when the ram of one cylinder is raised the other will be lowered. 
and vice versa. The anvil block is carried on the top of the ram of one of these 
cylinders. The ram of the other cylinder is made of sutticient weight to 
counterbalance the weizht of the ram of the first cylinder, and of the anvil 
block carried by it. The top of this ram is connected to a lever by which the 
ram treadily, as the two rams balance each other, be raised or lowered, thus 
raising or lowering the ram carrying the anvil block, and the lever can be 
retained in any position by a screw bolt passing through the lever and through 
a slot in an are or quadrant tixed to the framing, and the lever can by a lock 
nut on the bolt be clamped in any position to the are or quadrant ; or the lever 
may be otherwise held in any desired position. The steam cylinder is carried 
by a block bolted to the main frame; the piston is furnished with a he rod, 
which passes through « stuffing-box in the bottom of the cylinder, and also 
through a guide at the lower end of the block. To the lower extremity of the 
piston is attached the hammer head or tool, which descends on to the anvil 
Nock beneath it. Between the stuffing-box and the guide at the lower end of 
the block the piston is furnished with a projection or cross-head which works on 
guides on the block, and prevents the piston rod from turning. ‘The hammer is 
made double acting, that is to say, the steam is caused both to raise the 
hammer, and also to act on the top of the piston to force the hammer down. 
Phe steam is admitted to and shut off trom the cylinder by a slide valve which, 
in order to obtain rapidity of motion, is made on what is known as equilibrium 
or balance principle, that is to say, the valve is not pressed by the steam 
against the valve face, but works between the valve face and a plate parallel 
with it; the valve is worked to and fro by the valve rod being connected to a 
lever, on which are two inclined arms, against which a roller, carried by a 
pin projecting from the piston rod, comes alternately as the piston rod moves 
to and tro, and thus turns the lever on its centre, and wives the requisite motion 
to the valve. This is the hammer of Herr Schwartzhopff, exhibited in the late 
Exhibition, and illustrated in another column of our present number. 

1092. J. Crosspate, Rotherfeld-street, Islington, ** Improvements in boots and 
shoes for ventilating same.”- Dated ldth April, Ws62. 

This invention has reference to a former patent, dated 12th April, 1849 
(No. 919), an | consists in carrying the elastic tubing along the entire length of 
the insol@ Of boots and shoes, the open ends of the said tubes terminating at the 
heels thereof, and between the same and the top of the counters of same, 
instead of carrying the open ends of the tubing up at each side of the waist of 
the boot or shoe, as described in the specification of the said former patent.— 
Not proceeded with. 






























































accessible for lubrication or other purposes, as described ; and, also, so | 





1093. R. Ratns, Crescent, Bridge-street, Blackfriars, ‘Apparatus for freezing 
cooling, and churning.”"—A communication.—Dated 15th April, 1862. 

Hitherto apparatus for freezing, cooling, and churning have been constructed 
to work horizontally; the apparatus constructed according to this invention is 
arranged to work vertically.—Not proceeded with. 

1096. T. EpwarDs and J. Hangison, Liverpool,“ Letter receiving boxes, &c."— 
Dated \6th April, 1862. 

The patentee claims the construction and use of letter boxes and other like 
receptacles with two or more cut-off flaps or leaves, or their mechanical 
equivalent, in connection with, and actuated by, the opening and closing of a 
port or cover applied to the opening, by which the letters or other articles are 
inserted into the recepta:!e whereby the lower part of the box is divided from 
the upper portion during the time the cover of the receiving orifice is open. 
1097. J. Barnour, Liverpool, “ Improvements applicable to upholsterers’ and 

other hand hammers.” —A comimunication.—Dated 16th April, 1862. 

This invention consists In magnetising hand hammers, whereby they are 
rendered available fur picking up tacks. 

1100. D. Storr, Stainland, Yorkshire, “ Manufacture of rings from paper 
millboard, or pasteboard, applicable for steam or other pipe joints, 
bobbin ends, d&e.”—Dated \6th April, 1862. 

This invention consists in stamping or cutting out various sizes of rings from 
one sheet concentrically to each other by means of a series of circular or 
annular stamps, punches, or cutting instruments, applied or attached to any 
stamping, punching, of pressing machine of sufficient strength, and actuating a 
motive power, 

1102. J. M. Rowan, Glasgow, © Manvyacturing articks of cast steel.” —Dated 
16th April, 1862. 

This invention relates to means of obviating, preventing, or removing the 
honeycomb or porous condition to which articles of cast steel, as hitherto manu- 
factured, are found subject ; and the invention consists in applying pressure, by 
means of hydraulic apparatus. for example, to the cast steel in the moulds when 
in a fluid, or nearly fluid condition.—Not proceeded with. 

1105. M. Cartwricnt, St. John's-row, Hoxton, Middlesex, “ Plates or pieces 
for ariificial teeth." —Dated 16th April, 1862. 

This invention consists in a method of making models used in preparing 
plates or pieces for artificial teeth of vuleanite, ebonite, or hardened rubber, 
alone or in combination with soft vulcanised rubber. The invention also con- 
sists in a method of combining or amalgamating mdia-rubber and gutta-percha 
with metals for the manufacture of artificial plates or pieces, and for other 
purposes.—Not proceeded with. 

1106. W. J. MarspEN, Sheffield, “ Eve shades.”—Dated \6th April, 1862. 

These eye shades are formed of silk, cotton, alpaca, gossamer, muslin, linen, 
or other light material sewn or fastened to a wire framework consisting of two, 
or three, or more curvilinear wires, the smallest of which adjusts itself to the 
forehead, and the others projecting so as to form a protecting shade set at the 
desired angle to the rays of light. The extremities of these curvilinear wires 
are jointed by vertical hinges to the ear-pieces, which are similar to those of 
spectacles, by the intervention of short pieces of metal jointed at their opposite 
ends by a horizontal hinge to the spring wires which pass over the ears. The 
vertical hinges allow the ear pieces to be folded over the front and upper part 
of the shade, and the horizontal hinges allow of the lateral adjustment of the 
spring wires. The curvilinear wires of the frame of the shade are easily ad- 
justed so as to cause the shade to project horizontally, or to descend and form 
a peak, as may be desired.—Not proceeded with. 

1107. W. E. Newton, Chancery-lane, London, ** Setting artificial teeth.”— Dated 
16th April, 1862. 

This invention consists in a certain mode of combining the teeth with a gold, 
platinum, or other metallic plate by means of india-rubber, or other vulcanised 
gum, whereby all soldering and rivetting by which the plate is liable to be 
warped is dispensed with. The metal is also prevented from oxidising, and the 
gum when vulcanised is made to serve as a means of strengthening and pre- 
serving the form of the plate. 







































1101. J. Sranton, Birmingham, ‘* Machinery to be used in stanping or piercing 
metal washers, de.” —Dated l6th April, 1862. 

In carrying out this invention the patentee employs a machine consisting of 
two punches and their bolsters, the one set at an angle of about 60 deg. with the 
other, butin gear with each other; the metal having been supplied to the first 
punch, a blank is struck out, and this blank falls through an aperture in the 
bolster, which aperture is provided on one side with an inclined plane of stout 
glass, or other suitable material, which throws the blank to the bottom of a 
receiver below the bolster. In this position the blank is caught by a grip or 
catch, which retains it while the second punch perforates the blank ; upon the 
grip or catch receding, the washer falls out of the machine completed at one 
operation. The two punches may be geared together to work reciprocally by a 
connecting rod and lever, or in any other suitable manner, 

1110. J. H. Jounson, Lincoln’s-inn-fields, London, ‘‘ Apparatus for cutting th 
teeth of wheels, racks, or segments."—A communication,—Dated 16th 
A; ril, 1862. 

This invention relates to a peculiar construction of mechanism for cutting or 
forming the teeth of wheels, racks, or segments, and consists in the employ- 
ment for that purpose of a cutter of the form of an endless screw, made ad- 
justable to any desired angle, and composed of hardened steel, and having its 
surfaces file cut, or formed with cutting edges, so as to be capable of cutting or 
reducing metals. The pitch of this screw must coincide with that of the teeth 
to be cut, and the shape of the threads must correspond to the desired outline of 
the teeth. This cutting screw is keyed on to an axle, which rotates in 
bearings in a plate having a vertical or up and down motion imparted thereto 
by a screw spindle, or otherwise, such plate being also capable of adjustment 
angularly, or made to turn upon an imaginary axis or centre of its own, so as 
to cause the axis of the cutting screw to be inclined more or less from a 
horizontal position. The wheel to be operated upon is carried upon a fixed stud 
passing through its centre, and secured to a slide rest'supported by the bed 
plate of the machine, so as to be capable of being set up to the cutter as the 
work proceeds. In cutting large teeth it is found advantageous to notch out 
the rim roughly into the desired number of teeth before placing it in the ma- 
chine, as a considerable saving of time in the cutting operation will thereby be 
effected. If the axis of the, cutting screw were perfectly horizontal, and at 
right angles to that of the wheel, the teeth which would be cut in the rim of 
the latter by the cutter would, of course, be inclined to the axis of the wheel, 
in place of being parallel thereunto, such inclination being due to the angle or 
pitch of the threads of the screw itself; and, therefore, when ordinary spur 
gearing is to be cut, the axis of the cutting screw is adjusted to a proper angle 
by turning the supporting plate on its bed until the desired angle is obtained, 
when the plate is fixed in its position by suitable set screws. 

1113. J. W. Forp, Shoot rs Hill, Kent, “ Sewing machines.”—A communica- 
tion.—Dated 16th April, 1862. 

In a previous patent, granted to Mr. L. R. Blake, 3rd May, 1859 (No, 1111), 
the seam was made to conform to curves and angles, not by turning the work or 
stock, but by turning the needle, and the feeder with the needle, thus changing 
the direction of the feed. This is found to be objectionable and inconvenient for 
various reasons ; and as in sewing the soles to boots and shoes the work cannot 
be turned conveniently for this purpose on its support termed the arm or horn, 
the said horn has been made, by the First part of this invention, capable of rota- 
tion on or around the prolongation of the axial line of the needle, carrying with 
it the work or stock and the thread bobbin and tension device, while the relative 
position to the needle of the rotatory thread carrier or whirl in the projecting 
end of the horn is not changed by the rotation of the horn, the rotation of this 
being entirely independent of the rotatory or thread carrying movement of the 
whirl. The Second part of this invention consists in the ar gsement of parts 
(substantially as described) by which the relative relation or position of the 
thread hole in the whirl is maintained to the hook of the needle, while the 
horn containing the whirl is made capable of rotation, and while the whirl itself 
has a rotary movement around the needle to lay the thread into the hook or eye 
of the needle. The Third part of this invention consists in aatomatically 
adjusting the stroke of the needle to the thickness of the stock, and in 
automatically varying the stroke of the needle by the variation in the 
thickness of the stock at or near the place where the stitch is making, so 
that more or less length of loop of the thread is drawn up by the needle at 
each stroke, conformably with the thickness of the stock at the said place, the 
thick stock requiring more length of loop, and consequently more strike of the 
needle than the thinstoeck, the stroke of the needle remaining constant and pro- 
portioned to the thickness of the stock when this is of uniform thickness. This 
part of the invention is of great importance in sewing on the soles of boots and 
shoes, because of the considerable variations of thickness through the stock in 
the line of the seam around the sole. The Fourth part of this invention con- 
sists in making the presser to lift automatically a fixed amount from the surface 
of the stock, no matter what its thickness, for the purpose of relieving the 
punch or friction on the thread when it is drawn through the stock by the 
needle. But in the arm or horn used in the patents and for the purpose before 
alluded to it is impossible to work the needle from below ; and to secure the 
advantage of a rigid resistance to the pull upon the thread when drawn through 
the stock by the needle is the Fifth part of this invention, which consists in 
automatically transferring the resistance to the upward movement of the needle 
to the presser foot, which is so arranged, connected, and operated that the re- 
action of the strain on the needle cannot depress the presser toward the horn, 
but affords a rigid resistance against which the upper pull of the needie tightens 
the stitches. In the patents before referred to, and in some other patents 
illustrating sewing mechanisms which use the hook or crochet needle, an 
instrument is employed which, at certain times, covers the eye or hook of the 
needle, to prevent the loop previously formed from catching in the hook, as 
this draws through the stock a new loop tightening the loop previously formed. 
In this sewing mechanism is the same instrument, which the patentee terms 
a slide, used for the same purpose, and the Sixth and Seventh parts of this 
invention, consists in so operating it that it moves with the needle with a 
variable stroke, corresponding to the variations in the stroke of the needle, and 
so also that it moves relatively to the needle at or before the termination of 
its upward stroke, and at or before the termination of its downward stroke, by 
having an increased velocity and extent ofmovement imparted to it, so that the 
needle hook or eye is opened and closed by or before the termination of the 
stroke of the needle. The Eighth part of this invention consists in the arrange- 
ment of the presser and feeder in proximity to the needle, directly in front of 
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it, and in the line of the direction of the movement of the feeder, and above 
the stock to be sewed. The Ninth part of this invention consists inso combin- 
ing the feeder and presser that, while separate in their functions and operating 
at different times by different motors, they are lifted together by one movement 
from the horn, so as to be clear of the work or stock when placing it on or when 
discharging it from the horn. The Tenth part of this invention consists in so 
combining the feeder and presser that the length of the stroke of the former, 
which operates on the work or stock to feed it along, shall be governed by the 
position of the presser, which is set nearer the needle and feeder point for shorter 
stitches and further from said parts for longer stitches. The Eleventh part of this 
invention consists in so operating the feeder in connection with the movement 
of the needle and presser foot that the pupcture of the feeder is made against 
the unyielding resistance of the bed and before the needle begins to draw up a 
loop of thread, and so that the advance movement of the feeder is made when 
the presser is raised, and while the needle is out of the stock, The Twelfth 


part of this invention consists in the method of making the length of the stroke | 


of the needle adjustable by manipulation of the operator to accord with changes 

in the length of the stitch, viz., by making the rest or stop of the needle lever 

fulcrum changeable on the fulcrum or rod. 

1117. V. Frevry, Paris, “ Clocks and timekeepers.”—Dated lith April, 1862. 
This invention consists in an arrangement for forming a novel escapement 


which may be adapted to the usual clockwork. The wheel known as the escapement | 


wheel is cut with ordinary teeth, and moves a pinion; on the rod of this pinion 
is placed asmall flyer with from three to six long and slender arms, according 
to the nature of the wheel work and clock. This flyer carries (towards its 
centre) as many pins as there are main arms; each arm of the flyer has near 
its extremity a second small arm, a slight distance from the first. All these 
arms carry at their end a small pin, which isintended to beat upon a small stop 
block, and prevent the wheelwork from running indefinitely. When the 
clock is going the indexes pass in turn, and in these movements the pins which 
the fly wheel carries near its centre lift and fall alternately the small catch 
which impels the pendulum, commanding it either by an incline or from the 
side or base. The stength of impulsion is proportioned to the resistance of the 
pendulum by means of a screw weight on the rod of the catch. Once in action 
with the pendulum, this power is constant. Or a roller may be placed at the 
extremity of the arm of the catch which gives the impulse, The inventor has 
mentioned two indexes; the first beats when the catch is raised to its greatest 
height, but not falling; the second is on the block during the impulsion ; it is 
during the passage of the second index to the stop block that the catch leaves 
the pin which has lifted it, and presents itself to give the impulsion.—Not pro- 
ceeded with. 

1125. J. L. Pert, Paris, “ Machinery for mortising wood.”—Dated Vith 
April, 1862. 

This invention consists in the use of a rose drill or fraise, to which the 
patentee imparts three self-acting motions; the first a rapid rotary motion for 
cutting away the wood; the second a to and fro motion which is determined 
by the lengih’of the mortise to be cnt; and the third a penetrating motion 
according te the depth of the mortise to be cut. The two latter motions, if 
neces-ary, can, however, be imparted by hand. The timber operated on 
remains stationary during the triple action of the drill, In order to square out 
a mortise hole thus obtained he makes use of a right angled tool, which is 
impelled by hand. He also attaches to the machine embodying the improve- 
ments in drilling machinery to pierce round holes preparatory to mortising, or 
for other purposes if necessary. 

1127. C. D. ABEL, Southampton-huildings, Chancery-lane London, ‘* Manufac- 
ture and production of certain alloys containing cadmium.”—A comu- 
nication.—Dated Lith April, 1862. 

This invention consists in the formation of alloys of gold, silver, and copper 
with cadmium. The alloys of silver, copper, and cadmium, besides being use- 
ful for various other purposes, are particularly adapted for forming into wire by 
drawing, on account of their great ductility. The alloys of gold, copper, and 
cadimium are applicable to the manufacture of wire by drawing, and to 
jewellery generally. 

1128. R. A. Brooman, Fleet-strect, London, “* Taps and valves."—A communi- 
cation. —Dated 17th April, 162. 

This invention cannot be described without reference to the drawings. 

1131. H. Gattacuer, Bermondsey, * Overalls, leggings, de."—Dated ith 
April, 1862. 

This invention consists in constructing a boot of such dimensions that it 
shall be readily drawn on over the ordinary shoes or boots and trousers or leg 
and foot when dressed in the ordinary garments; and this boot the inventor 
makes with a sole of a peculiar character, it having in fact no sole beneath the 
* ball” part of the foot; and he prefers to make the toe part of steel or iron, 
and the ** waist” much lighter than in ordinary boots and shoes. Also to some 
height from the arkle a cut is made, and an elastic side spring inserted, with 
the view to facilitate the over boot being pulled on and off, and held firmly in 
position on the leg when in use.—Not proceeded with. 











1135. R. Wepewoon, Bares, Surrey, “ Apparatus for “acililating the saving 
of lite in cases of sire.” —Dated 17th April, 1862. 

This invention consists of a series of light or hollow rods, made of bamboo, 
cane, metal tubes, or other light and st-ong material. These tubes or rods are 
provided at one of their ends with sockets in which the ends of the other tubes 
are inserted, so as to form a rod of considerable length, like a jointed fishing- 
rod, The topmost joint of this rod is provided with a hook or ring, on to 
which may be hung a small pulley with acord, which may be thereby conveyed 
up to the persons in the upper floors of the house; and by means of this 
cord a basket, car, box, or other analogous contrivance, may be conveyed up 
to the persons in danger, who will then be able either to descend, or, by 
weans of apparatus conveyed up to them, to assist in putting out the fire. 





1137. E. Dove, Hunter-street, London, ** Improvements in matches and fuzees, 
and apparatus sor containing and igniting the same.”—Dated 19h 
April, 1862. 

The matches or fuzees are, ording to this invention, made on one con- 
tinuous strip or band, which is coiled up on a centre or small portion of wood 
or other material, and is inserted in a box or case of any shape or size, either 
for the pocket or otherwise. The outer end of this band is passed through an 
opening in the periphery of the case or other part thereof, and when drawn out 
through the opening it there comes in contact and passes under, over, or 
through one or more roughened or pointed igniting surfsces, which may be 
cither a spring or otherwise, and in thus passing the composition with which 
«ach match is charged becomes ignited, burning off and leaving in the brand a 
sufticient length of match or fuzee, and a sufficient portion protruding from 
the box or case, by which the succeeding match may be likewise drawn out.— 
Not proceeded with. 





1140. M. Masters, New Kent-road, London, “ Artificial legs.”—Dated 19th 
April, 1862. 

This invention consists of an improved hinge or joint for artificial legs. It is 
made of metal, or other suitable material, and instead of being solid, as at 
present, it has a hole or perforation in the centre, or at the part corresponding 
with the condyle or bone at the inside of the knee. Each joint is made of 
large diameter for the purpose of obtaining strength and steadivess, and the two 
shoulders and internal part of the joint are kept together by turning or ham- 
mering over the ends of a short tube into countersinks formed at the edges of 
the holes in the shoulders.—Not proceeved with. 

1145. D. Loser, Cannon-street, London, “ Locks and fastenings.”—Dated 
19th April, 1eh2. 








In some of the locks described in the specification of a former patent, dated | 
l7th July, 1860 (No. 1731), two, three, or more divided cylinders were em- | 
ployed, and in the ends of these cylinders were made holes to receive a series of 
pins on the face of a circular plate attached to the central spindle. A number | 


of talse notches or holes, as well as the proper notches to receive the pins, were 
made for the purpose of deceiving any person who attempted to pick the lock. 
It has been found by experience that a skilful person can with care discover (by 
feeling) where the pins should be placed, and not be very greatly deceived by the 
false notches. The object of the present invention is to obviate this objection, 
and to give unqualified security to the lock, so as to render it impossible by 
merely feeling to place the parts in their properposition. By the first improve- 
ment the patentee is enabled to dispense with the false notches or holes on the 
cylinder, and he adapts to the latter sets of pins, which correspond with holes 
made in two circular plates, one of which may be rotated while the other is 
secured to the central spindle and other parts,in such manner that it cannot 
rotate, but will remain stationary until the spindle is drawn back. Another 
improvement consists in dispensing with the pins on the spindle plate. and employ- 
ing, incombination with the latter, a rotating plate, in both of which plates co- 
incident holes are made to receive the pins of the cylinders, In the former inven- 
tion the pins on the spindle plate were of different lengths, depending upon the 
position of the cylinders, but in the improved lock all the pins of all the 
cylinders are made with their outer ends in exactly the same level,so that their 
position in reference te the holes in the circular plates cannot be felt or known 
until all the pins of all the cylinders are brought into the proper position for 
unlocking the bolt. The rotating plate in which the holes are made is actuated 
by means of a pin fixed in either of the cylinders, and this plate is placed 





within the flush pins and the holes, so that, until the holes in both plates are | 


brought into coincidence, the pins cannot be inserted. Those locks may be 
adapted to various purposes, either for safes, drawers, portmanteaus, or bags 
where security is required. 

1147. A. Parkes, Birmingham, “ Rollers for surface printing and embossing.” 

-~Dated i9th April, 18! 2. 

According to this invention, the patentee casts the liner or inner roller 
low interiorly, so that it then fits the mandril only at each end; 
or, if greater strength is required, a central bearing surface may also 
be provided. He makes the liner of cast iron, or, preferably, of cast 








Steel, if it can be obtained at a sufficiently low price At the places 
where the liner fits upon the mandril, he in some cases bushes it, by preference, 
with copper or brass. He secures the roller on the mandril by means of a 


solid nib or projection left on the side of the hole througa which the mandril 
passes ; this nib enters a recess or key way cut for it in the axis. When the 
Liner is bushed with copper or brass the nibbing may be effected by a machine 
Similar to that commonly employed in nibbing copper mlers ; but when the 
liners are not so bushed he forms the nib by means of a machine of which the 
cutting tool rises and falls vertically, in the manner of a slotting machine,jas 


the machine ordinarily employed for nibbing copper rollers will not cut iron 

efficiently. 

1154. J. Pickanp and T. Monris, Preston, “ Furnaces."—Dated 21st April, 
862. 


This invention consists in means of effecting or causing the consumption of 
coal in furnaces by admitting common air to the front part of the bridge of the 
furnace in quantities proportioned to the amount and quantity of fuel con- 
sumed. The said air is supplied, through the ash-pit or otherwise, to the bridge 
of the furnace by means of tubes, doors, or other passages, and, passing out of 
the front part of the said bridge, by means of an opening or openings therein, 
mingles with the gases and smoke or other products of combustion before their 
passing over the bridge, causing the perfect ignition or consumption of the 
same, and effectually preventing the escape of any unconsumed combustible 
nfatter through the flues or chimney.— Not proceeded with. 

1155. S. P. Marruews, Wolverhampton, ** Vices.”—Dated 21st April, 1862. 

This invention consists, First, in dispensing with the box and pin, and in lieu 
| thereof applying a pair of portable side plates, in which is fixed a screw lever, 
| the said plates bearing upon side rollers attached to the movable jaw or front 
| frame; the aforesaid plates are pierced with pin holes for regulating the width 
| of grip. Secondly, in attaching to the front jaw or movable frame three 
pairs of small pulley wheels, over which a small weight is slung by means of 
string, catgut, or other material, the weight being a substitute for the sprirg, but 
| acting on the movable jaw or front frame, insures an undeviating power, no 
| matter to what extent the vice is opened. 





1191. J. ENDEAN, Locksfields, Walworth, “ Cocks, taps, and valves.”—Dated 
24th April, 1862. 
| This invention consists in the following arrangement of parts :—A duct or 
| ducts is, orare, formed with a cock, tap, or valve shank, as it is termed, 
having a chamber or valve box provided with a solid or partially solid 
enlargement of the said duct or ducts, of conical or conoidal form, with the 
| requisite apertures therein, and upon this conical or conoidal part is fitted a 
| hollow cone or conoid correspondent thereto, provided also with apertures to 
correspond with the apertures communicating with the ducts a, 
adopted so that the steam, gas, water, or fluid will enter the valve box or 
chamber, pass over or against the said hollow cone or conoid, and out at the 
outlet or outlets, this hollow cone or conoid being provided with a stem 
spindle or handle passing through the chamber or valve box aforesaid, 
} whereby the hollow cone or conoid may be turned so as to bring the apertures 
| therein upon, to, or away from the apertures in the aforesaid enlargement 
of the duct or ducts, and thus open and shut the sume as desired. The 
patentee so arranges the apertures that the inlet shall never be closed, and 
hence the hollow cone or conoid shall always be kept held to its seat with 
an equal pressure on its entire surface. 





Portucuese’Ramways.—The advices’ just received from Lisbon 
mention the opening of another section of the Northern Railway of 
Portugal—a length of thirty-eight miles between Santarem and 
Abrantes—completing a distance now open from Lisbon of ninety 
miles into the interior of the country. 

Tue Suez Canau.—The great trench of Elguirs, in which 25,000 
workmen have been employed for several months past, has been 
opened, and the waters of the Mediterranean flow into the lake of 
Timsah. The extent to which the Suez Canal has now been 
pierced is 75 kilometres, or say 50 miles. 

InpiAN Rattways.—The Eastern Bengal Railway was opened 
throughout, on the Ist inst., from Calcutta to Kooshtee, a distance 
of 110 miles. The cost of the line has been rather under £15,000 
per mile. In order to meet the requirements of trade it is in con- 
templation to make a branch from the main line of the East Indian 
Railway at a point about sixteen miles above Calcutta, to cross the 
Hooghley there by a bridge, and form a junction with the Eastern 
Bengal line, and from thence run into the company’s station at Cal- 
cutta. 

Breaking OF A Raipway Wueet Tyre.—A Narrow Escare.—On 
Sunday morning, the 16th inst., Professor Simpson, of Edinburgh, 
had a narrow escape while travelling in a railway carriage on the 
Caledonian Railway. He was in the mail train due in Edinburgh 
about 7 a.m., but which was five hours overdue in consequence of the 
obstruction of the line by the accident that occurred near Beattock 
the previous evening, While passing Cobbinshaw, about seven- 
teen miles from Edinburgh, the tyre of one of the fore wheels of the 
first-class carriage in which he was sitting gave way; in conse- 
quence of the disturbance of the carriage several other wheels also 
came off, and the carriage was dragged some distance along the rails 
before the engineman could stop the train. The floor of the front 
compartment, in which Professor Simpson was seated, was eutirely 
broken up, and the body of the carriage was threatening to give 
way, When it was brought toa stand. Had the train been at full 
speed at the moment, the results might have been disastrous. Little 
detention, however, was caused, for the train immediately proceeded, 
minus the broken carriage. The cause of the accident was, it was 
supposed, the same as that of the more fatal and serious one of the 
previous night. ‘The alterations of temperature which the train 
experiences on the longitudinal journey of 100 miles, and the 
passing through a cold and hilly district in the northern part of the 
route, are supposed to account for the wheels giving way in this 
manner. According to this supposition, railway travelling is unsafe 
whenever the thermometer indicates a few degrees below the freez- 
ing point. Why did not ail the tyres break, as the same change 
of temperature had operated upon all alike ? 

Tue Armstrong Gux.—On Tuesday the I and K batteries of 
Field Artillery stationed at Hilsea, near Portsmouth, paraded on 
Southsea Common, between Southsea Castle and Lumps Fort, on 
the line of seabeach, to test their guns, according to an order issued 
from head-quarters, in consequence of certaiu reports which had 
been made to his Royal Highness the Commander-in-Chief, relative 
to the efficiency of the Armstrong gun as the field artillery of the 
British army. The two batteries arrived on the beach eastward of 
Southsea Castle at 10.30 a.m., under the command of Lieutenant- 
Colonel Shakspeare, commanding the K battery, and Captain 
Martin, commanding the I battery, each battery consisting 
‘lof six 12-pounders, Armstrong’s. The two batteries were 
|under the command of Colonel Anderson, C.B., and each 
| gun was supplied with 120 rounds of shell. The two batteries 
| were in position on the line of beach by 10.30 a.m., and shortly 





| afterwards the officers specially appointed to superintend the firing 
arrived on the ground. At about five minutes to 11 a.m. the practice 
commenced from the guns at 1,700 yards with shell, fitted with 
| “time” and “concussion” fuzes. ‘Twenty-five rounds were tired 
from each of the twelve guns in 25 min., when a pause of 10 min. 
took place owing to a schooner being towed across the line of fire 
in the direction of Langstown harbour. In 10 min. the fire was 
| re-commenced, which only lasted 11 min., owing to another vessel 
| sailing across the range. Lighteen minutes’ delay took place in 
this instance, after which the firing was continued until the ammu- 
nition of each gun was expended, except in one instance, where the 
gun was disabled. The firing ceased at 1.15 pm. In the d0th 
round of No. 6 gun of K battery the vent piece was blown out, 
and buried itself in the ground. In the eighth round, afterwards, 
this same gun became disabled from a strain in the screw, or some 
other displacement of parts in the breech. The intervals between 
| the firing, caused by the passing of vessels across the line of fire, 
| considerably diminished the value of the day's firing, as testing the 
lasting powers and efficiency of guns under a rapid fire, inasmuch 
| as the guns had two periods of cooling, and therefore the number 
of rounds fired had no correct bearing upon the point at issue. 
i firing throughout could not have been considered rapid, 
that is to say, beyond ordinary practice, and therefore, what- 
ever may be the report of the officers appointed to conduct 
the trial, every point was in favour of displaying the best qualities 
of the Armstrong 12-pounder—the acknowledged best specimen of 
the breech-loading Armstrong gun. At the conclusion of the prac- 
tice from the 12-pounders, Major-General St. George, Colonel 
Bingham, Colonel Warde, Captain Dyer, and otber officers proceeded 
to Lumps Fort, where three shots each were fired from two 110- 
pounder Armstrong guns, but the efficiency of the guns was in no 
other way tested as breech-loading ordnance. The practice made 
throughout was good, but numerous instances occurred where the 
shells burst half way to the target, and some close to the muzzle 
of the gun, while there were many illustrations of “ stripping” of 
the zinc coating. There was also great difficulty experienced in 
getting the screws home against the back of the vent pieces towards 
the close of the firing. 











THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 

Tue Finisnep Iron Trave: Specifications Difficult to be Obtained: 
Orders for Forward Delivery Declined—Extraonvinany Document 
FRoM ALLEGED Puppiers For a Rist or Wages: Discussion ana 
Remarks upon it: How Puddlers’ Wages have been Regulated—Pta 
Iron Trave: Prices Firm: Forward Booking Declined—Coau 
Trave: Active Demand: Advancing Rates— Genera, Harpware 
Traves: Steady Activity: Branches Specified—Coventay TRAvES: 
Great Distress—Mx. 8. Guirrrrus’ Bankruptcy: The Thorneycroft 
Partnership Disputed—Boiier Exewosion : Remarks upon it. 


Tut week has been one in which the orders booked have been 
few. More might, however, have been accepted if some makers had 
not begun to refuse to accept orders for forward delivery. But the 
non-arrival of orders is not so much spoken of as the difficulty 
which, in the past week, some firms have experienced in procuring 
the specifications now due on account of orders received some few 
weeks ago. Still most works have been able to keep the greater 
portion of their machinery in full operation in the interim since our 
last. The activity at the shipbuilding yards on the Mersey in par- 
ticular is affording a large amount of employment to the operatives 
in the ironworks of this district, and is occasioning large sums of 
money to be paid to the workmen in the plate mills. Boiler plates, 
also, of the best quality are in excellent request, and the Mon-Moor 
brand is being much inquired for. The sheet mills are, with 
few exceptions, still very busily occupied, most of them upon 
home orders. Orders of small value continue to arrive from 
the States by every mail; and New York agents report 
favourably of the probable future demand. For bars and 
hoops the inquiry remains dull. Nevertheless, merchants com- 
plain that they cannot get their orders executed as speedily as 
they wish. ‘The same class of men mention, as an indication of im- 
proved trade, that money is not now collected so closely as it was 
a short time since. In pig iron scarcely anything is now being done. 
Producers and their agents decline, as a rule, to book at present 
rates for delivery after Christmas. This course imparts firmness to 
prices, and to itis mainly due the refusal—referred to above—of the 
finished iron houses to accept orders beyond this quarter. 

A large amount of conversation took place at the weekly meetings 
of the members of the trade on Wednesday last, in Wolverhampton, 
and yesterdxy (Thursday) in Birmingham, relative to the following 
document, which appeared in the news columns of the Birmingham 
Daily Post on the former day, under the heading of “ Wages in the 
Iron Trade,” and which the editor prefaced with, “We have been 
requested to publish the following address :”— 

“To the ironmasters of Staffordshire. We, the puddlers of 
Staffordshire, feel rather dissatisfied in consequence of our labour 
not obtaining the just remuneration, It has always been a rule in 
the iron trade for puddlers to receive as many shillings per ton as 
sheet iron has brought pounds when sold. In 1851-2 the price of 
sheet iron was £7 12s. 6d. to £7 17s. 6d. per ton; consequently, 
we received 7s. per ton for labour performed. From that period up 
to 1854 the sheet iron was sold at advanced prices, and you remune- 
rated our labour in proportion; since then we have been reduced 
2s. 6d. per ton. We receive 7s. 6d. for our labour at present, which 
is 1s. less than we ought to receive, for sheet iron is sold at £9 to 
£9 10s. and we are convinced that sheet iron averages 30s. per 
ton more than it didin 1851-2. Therefore we, the delegates from all 
the works in Staffordshire and other districts, feel confident we 
ought to receive 1s. per ton advance on the present rate of wages. 
We hope that you will please to take the suggestions into your calm 
consideration, and give us our rights, for we ask them calmly and 
temperately. That you will not refuse, but accede to our just and 
legitimate requirements, is the sincere wish of the ‘ Puddlers of the 
District.’ ” 

Masters do not believe that this document has emanated from the 
‘‘ pudalers of this district,” but rather from two or three men who 
are habitually fomenting a dispute between the employers and 
the employed in the iron trade. No application for a rise in wages 
has been received at either of the ironworks of the district, nor is it 
believed that the men are dissatisfied. They ought not to be, for 
they are now, and have for some time past been, receiving 6d. a ton 
more wages than the price of iron warrants according to the rule 
which has hitherto been followed. That rule is not the one laid 
down in theabove document, The price of sheets was never known 
to regulate the rate of wages. This has hitherto been chiefly ruled 
by the price of bars—the number of pounds sterling per ton for 
bars being supposed to give a claim to a corresponding number of 
shillings per ton wages to the puddler. Now, as bars are £7 per 
ton according to the “list” rate which regulates the trade, and as 
the meu are receiving 7s. 6d. a ton wages, it is clear that 
the difference is in their favour to the extent mentioned. 
The document also states incorrectly what is the present 
price of sheets. Instead of their being (as stated in the document) 
“£9 to £9 10s.,” they are £8 10s., according to the list rates; and 
only a few houses are getting that price. A private ironmaster 
replied in the same paper yesterday, stating the facts to which we 
have here drawn attention; but the iron trade, as a body, will not, 
it is expected, notice the document. If, however, an application for 
an advance of wages should be made to them by their respective 
men, or by a deputation, duly accredited, the application would 
receive becoming attention ; but it would certainly not be conceded. 

Coal is in large demand, most of thecollieries upon the canal bein 
thronged with boats. The combined influence of the ose 
demand, and of the movement on the part of the men for a rise of 
wages, is to make certain coalmasters decline to renew contracts at 
the old rates. Some of them demand a rise of from 6d. to Ls. a ton. 
The smaller sum is being given by some ironmasters, but the larger 
number refuse to give it at present. ‘The new mine coal, which has 
not hitherto been in favour for the manufacture of iron, is gradually 
being brought into use by persons who have been successful in 
their attempts to deprive it of much of its sulphur. 

A quiet but steady trade is still being done in the general hard- 
ware trades of this district. It is true we are not doiug so much as 
we were a fortnight ago; but looking at the terrible condition of a 
wide district of our home market, there is more activity than could 
have been fairly expected. Most of the firms at which the goods 
usually in demand at this season are produced, are working full 
time, and some of them more than full time. Messrs. Lambert 
Brothers, of Walsall, report to us that in the department of gas chan- 
deliers and iron bedsteads they are still working late at night 
and that they must continue to do so for some time to come, 
Their tube mill has been going eight days a week. The goods 
mostly in demand at Walsall are of a first-class description, 
and upon which the taste of the artist has been displayed. In 
japanned wares there is somewhat more doing, chiefly in coal scoops; 
but for tin-plate wares there is scarcely so much inquiry. Metal 
rolling and wire-drawing is active. There isa pretty good trade in 
edge tools and hollow-ware goods; but in railway fittings there is 
a very perceptible falling off in the orders, Most of the first-class 
houses, however, in the last mentioned department are fully occu- 
pied. ‘The difficulties which now attend the exportation of arms to 
the States bas checked the military arms trade a little; the condi- 
tion of that branch of our manufactures now being that of tolerable 
activity, but not of briskness. The fancy trades are beginning 
gradually to move; but at present the alteration for the better is 
scarcely perceptible. ‘The direct export to America being now so 
little, and the liberality of many persons in this country on behalf 
of the distressed operatives in the cotton districts, will have a pre- 
judicial effect upon this branch, which usually begins to be very 

ctive as Christmas approaches, when so many gifts are made, 
frequently in articles which are comprised in the fancy trades of 
Birmingham 

Metalsare dull. The reduction notified yesterday (Thursday) week 
of £4 per ton in English tin has not much stimulated the demand 
The reduction is due principally to the falling off in the export o 
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tin-plates. Copper is being sold under quotations, and the smelters, 
by declining to continue the allowances usually made to large pur- 
chasers, have materially reduced the advantages which such cus- 
tomers at one time possessed over the “smaller men.” 

‘Trade in Coventry presents a deplorable aspect. Consequent upon 
the comparative disuse of their principal article of manufacture the 
looms of the ribbon weavers of that town are now almost silent, 
and the distress is of course proportionate to the number of looms 
thus unemployed. A slack trade has been experienced for the 
last two years, both in ribbons and watches, but the distress 
veems now to have almost reached its climax, and to rival, 
if not surpass, in magnitude the distress which was on one 
occasion so nobly relieved by a nation’s contributions. The 
operatives for some time past have managed to exist by ob- 
taining, in the hope of future prosperity, credit from trades- 
people; but necessarily that resource is now failing them, and 
starvation—or what to some of them is worse than starvation, the 
workhouse—looks them in the face. Notwithstanding their repug- 
nance, however, to parochial aid, that aid it has been found 
advisable largely to seek, and the workhouse now contains an 
overflowing population. Recently the number to whom out-door 
relief had been administered presented an increase of no less than 
274 in one week—a striking indication of the increasing amount of 
distress. It is quite evident that no revival of the demand for the 
staple manufacture is probable, and that the present aspect of 
affairs can only be brightened by the introduction of new trades and 
occupations. With this view an effort is now being made to form a 
joint-stock company for the manufacture in the distressed town of 
the patent “ European sewing machine,” one of the two machines 
which obtained a medal in the Exhibition. Several other efforts are 
aiso being made for the introduction of new manufactures. A cotton 
factory, whose establishment is not of very recent date, is of course 
as inactive as its fellows in the Lancashire district. Philanthropic 
efforts for the relief of the distress are also being put forth, and a 
subseription-list opened. Birmingham has contributed £654 16s. 
towards this fund. 

The case of Mr. Samuel Griffiths, the well-known ironmaster, 
banker, and metal-broker, of Wolverhampton, came before 
Mr. Commissioner Sanders, on Friday, at the Birmingham Dis- 
trict Court of Bankruptcy. The petition against the bankrupt, it will 
be remembered, was presented on the 29th of August last, and 
adjudication was made on the Sth of September; but, subsequently, 
a second petition was presented against Mr. Griffiths jointly with 
Mr. Edward Bagnall Thorneycroft, his alleged partner, and the 
result was that the registrar of the court suspended proceedings in 


the first petition, but allowed a first meeting to be appointed under | 


that petition, which first meeting took placeon Friday. it was for the 
choice of assignees. Yesterday week in the London Bankruptcy Court, 
before Mr. Commissioner Holroyd, Mr. Linklater appeared in 
support of an application for an order that the petition against Mr. 
Thorneycroft and Mr. Griffiths might be proceeded in separately 
from the petition filed against Griffiths alone. The affidavit went 
to show that no partnership in fact existed between Thorneycroft and 
Grifliths, and that the whole of the property held by the two was 
in truth the property of Mr. Griffiths alone; that since the adjudi- 
cation the depanent had visited the Staffordshire and other works, 
and had ascertained that about three months since they were let to 
Messrs. Cross and Co., and that Mr. Thorneycroft had not any pro- 
perty herein. It transpired that the whole case would shortly be 
brought beforethe Lords Justices on appeal, and the proceedings both 
in London aud iu Birmingham were adjourned until after the deci- 
sion of the Lords Justices should be come to. 

A boiler explosion took place a few days ago} at the gas tube works 
of Mr. E. Sinithat Wednesbury. Great damage was done to the 
building in which it was erected, but, fortunately, though thirty 
men and boys were on the premises, no injury was sustained by any 
person. ‘The boiler was of the single-tube class, with internal fire- 
place, of good material and workmanship, with gauge cocks and 
gauge glass. As the water had, however, been allowed to get low, 
the plates over the fire became heated and collapsed, buckling, 
cracking, and causing the steam to escape with the fire along the 
tube, An explosion, in consequence, occurred by which the back 
brickwork of the flues, together with the fire-doors, were blown 
down. Owing to the working of mines in the vicinity the boiler 
was covsiderably depressed; at the back the effect being to lessen 
the depth of water in the tube over the flue. As the boiler stood in 
ayard detached from all other buildings, the damage was confined to 
the brickwork in which it was set, and some of the buildings in a 
line with the tube, No injury resulted to the shell of the boiler. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Iron Surpseipine on THE Mersey: Launch of the Orontes—Mrrsry 
Docks AND Hannour Boarp—NortHern Martrers: Whittle Dean 
Water Company: Messrs. Palmer Brothers: Hartlepool: Launch 
of a Mail Steamer for Italy: The Iron Trade: Another Fearful 
Mining Disaster—Srare ov Trave: Sheffield: Manchester—Rat- 
way ‘Tovies: The Lancashire Coal Trade: Bradford, Wakefield, and 
Leeds —Scortisn Arvams: Clyde Shipbuilding: The Social Science 
Association: Edinburgh and Glasgow Railway—luness or Mr. 
Apa Sauri, C.E.—Eicration oF Distressep LANCASHIRE Work- 
PEOPLE, 

‘Tun launch on Saturday of the Orontes, Government troop-ship, 

from the yard of Messrs. Laird, of Birkenhead, was not merely an 

important event for that great firm, but will form a salient event in 
the annals of the Mersey. Immediately after being launched the 

Orontes was towed into Messrs, Laird’s large graving dock, where 

the cleets and other appurtenances specially connected with the 

purposes of the lwunch were removed. When this operation was 
completed she was taken round to the 60-ton crane, at the upper end 
of the Great Float, where her engines and working machinery will 
be put on board, and where, also, her rigging will be put up. 

‘The Orontes is the first Government troop-ship and the largest 

vessel ever built upon the Mersey. She is 300ft. in length between 

perpendiculars; 44ft. Zin. in extreme breadth; 382ft. deep 
in the hold; and her register measurement is 2,811 tons. 

The lines of the vessel are fine, and in general symmetry and 

aspect she bears a resemblance to the troop-ship Himalaya, although 

not quite so large. The Orontes has been built »s a troop-ship, 
the successful working of the Himalaya, in the trinsport service, 
having convinced the Government that troops can be carried more 
satisfactorily in vessels built for the purpose than ia casual trans- 
ports. Under this conviction, besides the Orontes, another vessel 
of a similar class is now in course of construction at London. ‘The 

Orontes will carry from 1,100 to 1,200 troops with comfort, 

besides her own full complement of officers and crew. The 

‘tween decks are lighted and ventilated by a series of large 

side ports, and skylights on deck. Her crew will have ample 

accommodation in a large forecastle, which extends aft to the 
foremost; aud the salubrity and comfort of all on board are 
secured by the great height between decks. The vessel, an iron 
one, is of immense strength, having all the recent improvements for 
insuring tenacity and endurance. The iron of which she is built 
was, before being used, tested to a very high standard, in order to 
insure the quality being of the best description. Care was also 
bestowed in the proper arrangement of her cabins and other in- 
terior fittings, and these are already well advanced. She is to be 
impelled by engines of 500-horse power, made and supplied by 

Messrs. James Watt and Co., of Birmingham, who have already 

commenced work on board by fitting the stern tube, prepaing for 

the shaft, and pushing forward the other preliminary measures. 

Indeed, from the forward state of the preparations, it is ex- 

pected that the Orontes will be ready for sea in a few weeks. 

Messrs. Laird continue full of important commissions, and their 

works are in constant operation, This is the more gratifying 

at the present time, as they give profitable employment to about 

3,000 men. ‘Two sailing ships, each of 1,000 tons, are immediately to 





be laid down on the slip which has just been vacated by the launching 


of the Orontes. Several vessels for China and other parts of the world 
are in an advanced state of constructive progress ; and, including the 
armour-plated frigate Agincourt, there is in the works, in course of 
being built, shipping of a total aggregate of from 17,000 to 18,000 
tons. In the engine manufactory there is also in course of construc- 
tion machinery of from 1,400 to 1,500-horse power in engines of 
various sizes, ranging from 80 to 350-horse power each. The 
Agincourt, which is being built in a dock constructed for the pur- 
pose, is 700 tons larger than the Warrior. 

At the last meeting of the Mersey Docksand Harbour Board it was 
reported that the Mersey submarine telegraph had again been broken, 
probablythrough someship’sanchor having dragged againstit. In proof 
that the trade of the port continues to be pretty well maintained, it 
was stated that the earnings of twelve pilot boats for the past three 
months amounted to £19,285, as compared with £17,326 in the cor- 
responding quarter of 1861, and £16,527 in the at oe | 
quarter of 1860. In reference to the coal trade at Birkenhead, it 
was intimated that, although there was a considerable increase in 
the quantity of coal weighed, the expensive machinery provided in 
the shape of drops and tips was entirely out of use. It was agreed, 
on the motion mf Mr. Boult, that the special committee on plans for 
new works, &c., should prepare as full and complete a plan as was 
practicable for the improvement of wet and graving dock accom- 
modation on the Liverpool side of the river, and that they should 
report on the subject to the board not later than their second meet- 
ing in September, 1863. 

We turn to the north. The Whittle Dean Water Company are 
largely extending their operations, and for this purpose are laying 
down pipes 24in. in diameter, each section weighing nearly a ton. 
The old 24in. pipe which at present supplies Newcastle, Gateshead, 
and suburbs, extends from Whittle Dean direct to this town, a dis- 
tance of 12 miles, It is capable of conveying 5,000,000 gallons of 
water in the 24 hours. The present consumption of Newcastle, 
Gateshead, and their respective suburbs is 4,400,000 gallons in the 
24 hours. It was considered at the time the old 24-inch pipe was 
laid down that the subsidence and decantation of the water from one 
reservoir into another would be quite sufficient at all times to keep 
the water in a state of purity. Experience, however, showed 
that that could not always be effected, more especially in the 
summer months. A remedy was devised for this drawback 
by the formation of a service reservoir and filter beds at 
Benwell, about two miles from Newcastle. To supply this 
reservoir and filter bed a 30in. pipe, each portion of which 
weighs a ton and a quarter, was laid from the old 24iu. pipe at 
Lemington, which is about two miles to the west of Benwell, during 
the present summer. From Benwell the water will be conveyed into 
the town by the new 24in. pipe, which the workmen of the company 
have been engaged in laying since the 26th August. By means of 
the new route 8,000,000 gallons of water can be conveyed to the 
town in 24 hours. That quantity, however, is not likely to be 
required for a great number of years, even should the population go 
on increasing in the same ratio as it has hitherto done. The large 
size and weight of the pipes yo ge in this work rendered it 
impossible for the workmen to handle them and deposit them in 
their places by the old-fashioned expedient of planks and ropes; and 
a travelling crane was invented by Mr. Main, the secretary, and Mr. 
Hendry, the inspector of the company. It travels upon rails, divided 
into two sections, so that when a pine is laid the crane travels for- 
ward, leaving one section of the rails at liberty. The crane is then 
swung round, lifts the section and places it in front of the one upon 
which it stands, so as to prepare for itself in its progress a continuous 
line of rails. Its employment has facilitated the operation of laying 
the pipes, and in one day of ten hours it laid as many as sixty 
24in. pipes—one pipe in every ten minutes. The cost of 
labour avd material in laying down this new line of supply 
will be between £12,000 and £15,000. The whole of the large 
pipes have been cast by Messrs. Abbott and Co., of Gateshead, and 
with the exception of two castings which were of great weight and 
size, involving many difficulties in testing them, there has been no 
failure in any of the pipes supplied. The most delicate operation of 
the whole undertaking was commenced on Saturday night, when it 
became necessary to form a junction of the 18-in. pipe running 
along Neville-street, and the 14-in. pipe passing through Thornton- 
street, with the new 24-in. line of pipe. The smaller pipes will also 


| be connected with the old 24-in. pipe by valves, so that either the 
| old or new source of supply can be used as may be deemed 





expedient. The junction was successfully effected at five a.m 
on Sunday. Messrs. Palmer Brothers are making prepara- 
tions for the erection of rolling mills at Jarrow. The Hartlepool 
Pier and Harbour Commissioners have appointed a committee to in- 
vestigate all plans and reports hitherto submitted for the improve- 
ment and protection of the bay and harbours of Hartlepool. Messrs. 
J. Wigham, Richardson, and Co., have launched from their yard at 
Low Walker a small mail steamer, intended for service between 
Genoa and the islands of the Tuscan archipelago. She was chris- 
tened the Elba, and her dimensions are 133ft. long, 18}ft. beam, 
11}ft. deep, with accommodation for both first and second-class 
passengers. After the launch the vessel was towed up to New- 
castle Quay to be fitted with engines of 50-horse power nominal, 
by Messrs. R. and W. Hawthorn; and she will steam down 
again to-morrow (Saturday). The iron trade of the north- 
eastern district continues to maintain its position satisfactoril 
The furnaces on the Tyne, Wear, and Tees, as well as in Cleveland, 
are nearly all in blast. Another casualty has swollen the long and 
melancholy list of mining disasters. The scene, in the present 
instance, is Walker colliery, a few miles from Newcastle, to which, 
indeed, it may be said to belong, the town council being the land- 
lords, while operations are carried on under the direction of Messrs. 
N. G. Lambert and Co., as lessees; and the accident, which took 
place between five and six o'clock on Saturday morning, assumed 
the terribie form of an explosion, succeeded by after-damp. Out of 
30 men, whose sad fate it was to be in the pit at the fatal moment, 
16 fell victims to the deadly foe; aad but for the fact that the day 
was pay Saturday, when only the “off-hands” were at work, the 
sacrifice of human life must have been truly appalling. 

Business affairs have not at all improved at Sheffield of late; in 
fact they have, on the contrary, assumed a rather more unfavour- 
able aspect. Many local firms in ordinary times supply large 
quantities of tools and machinery for Lancashire mills, not now 
required ; in other respects, however, the home trade is not parti- 
cularly dull, having regard to the proverbial slackness incident to 
this gloomy season of the year. Captain Palin, reporting on the 
state of employment in Manchester, which is gradually becoming 
worse and worse, returns the position of the machinists and foundries 
of that city as follows :—Machinists—working full time, with all 
hands, 5; working full time, with a portion of their hands, 22; 
working short time, 18; stopped altogether, 2. Foundries—working 
full time, with all hands, 4; working full time, with a portion of 
their hands, 13 ; working short time, 6 ; stopped altogether, 1. 

Surveys have been in progress during the last few weeks for a 
somewhat extensive railway system, intended for the conveyance of 
coals from the Wigan, Leigh, and surrounding districts to Liver- 
pool. Had it not been for a modification of the original scheme, it 
was expected the usual notices would have been given this month, 
so as to proceed in Parliament next session. The change has, 
however, thrown the work backward, and the necessary legal 
steps cannot be taken till the autumn of next year. A special 
meeting of the proprietors of the Bradford, Wakefield, and 
Leeds Railway was held yesterday week at Bradford, for the 
purpose of considering proposals for the next session of Parlia- 
ment. The chairman asked the shareholders for their 
approval of a proposed application for power to construct several 
branches in connection with the main line, viz., the Methley branch, 
the Low Moor branch, the Ossett and Dewesbury branch, the 
Wortley coal branch, and also a small branch at Leeds. The entire 
length of the several branches will be thirteen miles, and the capital 
required will be £100,000, or about £8,000 per mile. Reckoning 
a revenue of £15 per mile per week upon the capital (which was 
exceedingly low, considering that the return in these districts, on 





railway capital, was at the rate of £25 or £30 per mile per week), 
and deducting 40 per cent. for working expenses, a dividend of 
6 per cent. would be realised. The chairman gave a very en- 
couraging account of the company’s affairs, the revenue upon both 
the mineral and passenger traffic having considerably increased 
during the current half year. A resolution was authorising 
the directors to proceed with the extensions recommended. 

From Scotland we learn that the Wolf, the first of Messrs, Burns’ 
new fleet of steamers at present building for the mail line between 
Glasgow and Belfast, has just been launched from the yard of 
Messrs. Napier. The Association for the Promotion of Social 
Science has agreed to hold it next meeting at Edinburgh. The 
gathering will take place in October 1863. A correspondent of the 
Glasgow Herald, adverting to the reported arrangements with respect 
to the Edinburgh and Glasgow Railway, says:—“ A rumour was 
lately current that the Edinburgh and Glasgow line was likely to be 
leased to the North-Eastern and North British Railway Companies, 
with a guaranteed dividend of 5 per cent. in perpetuity. The favourable 
light in which this proposal was viewed was evidenced by the stocks 
rising in a few days from eighty to eighty-seven, notwithstanding the 
disastrous consequences to be apprehended from tbe late serious ac- 
cident on the line, which wilt believe, cost the company at least 
£100,000. I have just learned, from a source on which I can place 
great dependence, that not only is the above rumour correct, but 
also that the Great Northern Railway Company will join in this 
guarantee ; and in proof of their sincerity they have actually already 
given the usual notices to obtain the necessary parliamentary powers 
to the various companies to carry this proposed lease into effect.” 

We intimated recently that a testimonial was about to be presented 
to Mr. Adam Smith, of the Grimsby docks, on the occasion of his 
retirement. We have now the painful duty of announcing that 
Mr. Smith has been attacked by paralysis and is dangerously ill. 

An interesting meeting was held on Saturday morning to promote 
an emigration of Manchester overlookers. Mr. J. Lang, who seems 
to be the prime mover in the matter, read a letter from Mr. Jordan, 
the Queensland Emigration Commissioner, to the effect that he was 
ready to send out immediately overlookers and their families 
equivalent to 75 adults. Mr. Lang also stated that an association 
formed in Manchester was prepared to send off 100 families every 
two months, and it was hoped that a proposed vote of the Colonial 
Government for the purpose would be seconded by a penny rate 
throughout Lancashire ; eleven overlookers were ready at once to 
proceed with their families to Algeria, a French gentleman being 
ready to advance £100 for the purpose with a view to their culti- 
vating tobacco on his estate. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra sizes 
charged for at the rates agreed by the trade, Brokerage is no 
charged for buying except on Foreign Tin. 
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Raits.—A good fair business doing. 
Tin dull of sale. 

Coprerk in moderate demand, 
Leab.—Fair inquiry. 


Nov. 27th, 1862. MoateE AnpD Co., 65, Old Broad-street, E. 





PRICES CURRENT OF TIMBER. 














1861. | 1862. | 1861. 1862. 
@£e £8 £8 Perlad— 4.48/45 £5 
015 0'151017 O , Yel. pine, per reduced C. | 
Quebec, 1.310 410 3 10410 | Canada ist quality 17 018 © | 17 10 18 10 
yellow pine. 3 0 4.0) 30 40) 2nd do... 11 012 9} 123 01210 
St. John, N.B.,yel. 5 0 510) 5 0 510 Archangel, yellow. 13 01310 13 014 0 
Quebec, oak, white510 610) 5 0 510 | St. Petersbg.yel... 111) 12 0 | 13 01210 
birch .... 3 0 310) 310 40 || Finland.... o- 9 00; 9010 0 
0oo0v00;0000 Memel .......... 10 015 0/10 015 0 
310 5 0} 310 415 | Gothenburg, yel... 10 011 0/10 01110 
310 610; 310 6 0 white 9 0 910 91010 9 
r. 210 310/ 215 310 | Gefie, yellow .... 10 011 10/10 O11 0 
Memel, fir . 3 0 3 5| 310 4 O | Soderhamn ... .. 9 101010 } 10 01010 
Riga ....+++ «3 0 3 5| 3 5 310 | Christiania,perO 
Swedish «...e0.., 210 215) 210 215 12 ft by Foy okn 023 0} 292 02 0 
Masts, Queb. rd pine 5 0 6 4 5060 in,......yellow 
yl. pineS 0 60' 5060 | re 01414 0414 
rdpine 0 0 0 0 }o0o0o00 per 40 ft. 3 in. | 
Lathwoo ,Dants,fm 510 610' 6 0 610 | Staves, perstandard M | 
Peters.8 0 810, 8 © 810 | Quebec,pipe .... 70 0 750) 60 0 70 
Deals, per C., 12 ft. by 3 by 9 in. _ puncheon 18 @ 200 16 0 1s 
Quebec, wht. spruce 15 10 19 10 13 4 i 2 | ees | 150 0 1600 160 0170 


Jobn,wht.spruce 14 10 16 1) 13 


SCOTCH PIG IRON REPORT. 
» & 
87 9 f.0.b Glasgow. 








No. 1 Gartsherrie 


» 1 Coltmess .. « «- 58 0 do. 
»» LCalder .. « « 56 3 do 
» 1 CAR «3 ws BS do. 
oie DA uc co ce BD do. 
M.Nos. Do. .. «- « 54 9 do. 
WARRANTS. 
8. ry 
Cash prompt .. .. 55 per ton, 
— eg poy 1 mo. open co ce SB O do. 
ss GMB. °° )}2mos. ,, “oe Fs do. 
or? - = eo oo BC do, 
MANUFACTURED IRON, 
Zs. d. 
Bars,Govan .. « « «- 615 O less3 percen. 
» Common “x vw «8 TY SO «a 
Drumpeller,Common.. .. 617 6 , 4 w» 
Do. PD as so ww VED ws ” 
Cramond Scrap Bars Delivered 
in London .. ws os «- 10 0 less 5 per cent 
Plates and Sheets... .. .. 910 0 5, ” 
ils oo ce cc o¢ cf 610 @ 
Pipes oo we ce oc co 1 @ 
Chairs .o se os oo 310 0 


GLasGow, 26th November, 1862. 

The pig iron market has steadily declined since this day week. The 
depression in general trade and the destitution throughout the country 
have operated unfavourably on the minds of speculators, and caused con- 
siderable realisations from 56s. 6d. to 55s. 74d. cash. Closing buyers 55s. 744.; 
sellers, 55s, 9d. : 

Exports last week were 9,615 tons, against 10,249 tons in the cor- 
responding week of last year. 
Saw, THOMPSON, AND Moors, Metal Biokers 





Boat Lowerinc Apparatus.—The Controller of the Navy has 
ordered that only Kynaston’s boat lowering and disengaging appa- 
ratus is henceforth to be applied to new vessels of war and all vessels 
in the steam reserves. 
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PATENTS FOR INVENTIONS. 

THERE is a taste, now-a-days, for combinations of words 
and terms of opposite meaning. We hear of “ muscular 
Christianity,” and doubtless there are those who believe 
they know what the expression means. So we may, any 
day, hear of dissenting Puseyism, or democratic mo- 
narchialism, or intelligent ignorance, or something else 
equally inconsistent. ‘To this disposition to abuse language, 
we suppose we owe the phrase “ free trade in inventions.” 
Free trade in inventions! Who will define what is intended 
to be conveyed by this expression, for, by itself, it has no 
meaning at all? We might as well talk of free trade in 
the affections, or a treaty of commerce with the soul. 
What shackles, pray, bind the “trade” in “ inventions?” 
Every one is free to buy his inventions in the cheapest and 
to sell them in the dearest market. We impose no tariff 
on the importation, no excise on the exportation of in- 
ventions. The capitalist, the manufacturer, or the inventor, 
may bring inventions from the uttermost ends of the earth, 
and deal in or practise them under our laws. ‘rue, it has 
been urged that inventors are unjustly taxed for the privi- 
lege of recording their claims to their ideas. If we ac- 
knowledge property in inventions, there must be some 
record of their nature and some definition of their scope. 
It is but right that inventors, who are supposed to enjoy the 
benefit of this acknowledgment, should assume the fair 
cost of registration, or, in cther words, the maintenance of 
a department devoted to the record and identification of their 
property. What this cost should be is matter for dis- 
cussion, but those who raise the cry of “free trade in 
inventions” are not complaining that the patent fees are 
too high or too low, and, therefore, we are not to discuss 
that question with them. 

We are not aware that the expression, “ free trade in 
inventions,” means aught else than that inventions, by 
whomsoever produced, should be the common property of 
all. Communism in inventions, Fourierism in brains, or 
socialism in ideas, would express this meaning ; but “ free 
trade in inventions” expresses nothing. If weare to have 
socialism in brains, it may soon come to pass that we shall 
have it in everything else. But even while we are drawing 
a distinction between tangible goods and intangible in- 
tellect, let it be understood that, with invention, all the 
head work represented by law, medicine, and divinity— 
all that which creates literature and, indeed, makes up the 
intelligence of the nation, rests upon the same basis as in- 
ventions. Free trade in law, free trade in medicine, free 
trade in divinity, free trade in engineering, free trade in 
authorship—all these phrases may mean something, and 
those who talk of free trade in inventions should not over- 
look them. It is true it might be difficult to make common 
property of a legal opinion that had never been uttered, a 
prescription that had never been written down, a sermon 
that had not yet been preached, an engineering design that 
had not been prepared, or a book that had not been put 
into manuscript. And so it might be difficult to extract 
from an inventor an idea which he should choose to 
keep secret. It may be that we are willing to 
recompense intellectual labour because we cannot have 
it performed for us without payment; or it may be that 
we pay for it with the belief that it is but just that we 
should do so. If expediency be the only consideration, 
then, indeed, we may see that inventions may be appro- 
priated in many cases with greater convenience than the 
fruits of other intellectual effort. If to take from others, and 
against their will, that of which we may possess ourselves 
without an equivalent return be not stealing, then, of course, 
we need not be scrupulous about inventions. This, in a 
certain way, may be called “free trade.” It is not, how- 
ever, for a few, but for the whole nation, through its 
representative Government, to decide not merely whether 
we may, but whether it is better that we should make 
common stock of all inventions which inventors may be 
unable to conceal from us. Inventors are seldom wealthy, 
at least when they set about inventing, and assuredly do 
most inventions have to be “ set about,” and pursued in the 
face of disappointments, difficulties, and other discourage- 
ments, <A perfected invention does not burst forth from 
the brain like a fine thought or a bold resolve. None better 
than inventors know what time, what pains, what cost are 
necessary to develope an invention, and who of that class 
would undertake the task with the knowledge that, if 
successful,in inventing something, they should gain nothing 
but the “prestige” of which Sir William Armstrong, from 
his own assured position, so patronisingly speaks ? Kemove 
all protection from inventions, and nearly all stimulus to 
invention ceases. Those who were in a position to work their 
inventions in secret would silently set themselves to work 
and monopolise for a life time, if possible, what society 
might otherwise have been enjoying from the first. 
There might be those who, without hope of other reward, 
would invent in spite of themselves, and, like the hen, at 
once proclaim what they had brought forth. If we can 
rely for the prime means of our mechanical and industrial 
progress upon these philanthropists, it may turn out that 
we shall shut off all other opportunities. But if a common 
knowledge of affairs and of human nature teaches us that 
this single source is likely to fail us, we shall, perhaps, 
reform our patent laws while studiously steering clear of 
“ free trade in inventions.” 








QUEENSLAND Cotron.—Mr. Bazley, M.P., has written to the Times 
to say that 491 lb. of Queensland cotton has been sold, for the 
benefit of the Lancashire operatives, for £113 10s 6d. The lot, 
poten of three qualities, sold respectively at 4s., 4s. 6d., and 5s. 
per pound. 

_CLARKSON’S Patent.—On the 8th February, 1849, Mr. T. C. 
Clarkson took a patent for an invention of certain improvements in 
the manufacture and application of leather, and certain vegetable 
substances to be used in combination with leather, india-rubber, 
canvas, silk, cotton, wool, and other fibrous substances in the manu- 
facture of certain waterproof articles. On a petition, last week, 
for a renewal of his patent, it was stated by the petitioner that his 
patent cork material was applicable for building carriages, boats, 
prateons, floating structures, head dresses, such as military shakos, 
helmets, &c., and also for boots, shoes, portmanteaus, &c., and that 
it possesses many advantages over leather. The Judicial Committee 
pg Privy Council granted an extension of the patent for five 





Ramway Catts.—-The amount falling due in December is £182,500 
—making the total called during the year £10,372,564. 

Tne Waker Coturery Expiosion.—The coroner's jury have 
returned a verdict of ‘“ Explosion purely accidental,” in this dis- 
tressing case. + 

Tue Penrysttar AND OrtentaL Company.—The dividend for the 
last half-year is at the rate of 7 per cent. per annum. This is besides 
a distribution of 4 per cent. from the underwriting account, which 
has been free from reduction by any casualties during the last twelve 
months. Mr. Arthur Anderson has been elected chairman of the 
company in the place of the late Mr. Willcox. 

A Lawxp “Monrtor."—Mr. Redstone, of Indianapolis, offers to 
build for the Federal Government “ Land Monitors,” or engines of 
war, to weigh 1,8001b. each, 25-horse engine and all, with coal, 
water, ammunition, knives, &c.; each to be handled by two men ; 
to discharge from each 10,000 shots in half an hour; to be capable 
of running twenty miles an hour over any grade less than 46 deg., 
to be perfectly manageable in turning, climbing, or descending; to 
clear more obstructions from artillery roads than 500 men; to reap 
the rebels clear by divisions; to resist canister, grape, and small 
shot. The inventor Redstone) says, “I propose to engineer 
the advance car myself.” 

Nava Enormeers.—The following appointments have been made 
since our last:—C. A. Hobbs, chief engineer, to the Asia, for the 
Algiers, when the latter is paid off; R. Sampson, chief engineer, to 
the Asia, for the Arrogant, when the latter is paid off; Frederick 8. 
Turner, acting second-class assistant-engineer, to the Indus, for the 
Valorous; W. Vawdrey, acting second-class assistant-engineer, to 
the Cumberland, for the Conqueror; Robert E. Ramsay, acting 
second-class assistant-engineer, to the Indus, as supernumerary ; 
James Redgrave, acting second-class assistant-engineer, to the 
Dromedary ; Samuel Madden, chief engineer, to the Indus, for the 
Pelorus, on the latter being paid off; and William H. Houghton, 
actiug chief engineer, to the Asia, as supernumerary. 

Om mw Canapa.—The Oil Wells Company of Canada has been 
constituted under the most favourable auspices, with a capital of 
£75,000, in shares of £5 each, for assisting in the development of 
the Canadian' native oil trade. The remunerative nature of the 
business in which the company will engage may readily be judged 
of from the fact that they will be enabled to secure oil free in the 
Thames at £8 per ton, the market price of which ranges from £13 
to £14. The wells which the company will work are guaranteed 
to produce 20,000 gallons per day. As the promoters reserve the 
right of refining either in Canada or England, and, in fact, of avail- 
ing themselves of every means to render their enterprise profitable, 
and as the directors are all well known men of business, there seems 
good ground for the opinion that the undertaking will prove 
remunerative to the shareholders. 

TuNNELLING BY SteaAM.—The Patent Steam Tunnelling and 
Mining Machine Company, which has been formed for developing 
the invention of Captain Penrice, late R.E., and upon the principle 
of limited liability, is, we understand, about to issue its prospectus. 
The capabilities of Captain Penrice’s invention seems to be beyond 
donbt; and as the construction of the machines has been placed in 
the bands of Messrs. Hawks, Crawshay, and Co., of Gateshead, no 
fear need be entertained but that the details will be carried out satis- 
factorily ; indeed, it is stated that Mr. Cabella bas visited the Tyne 
to examine the machine, as the Commissioner of the Italian Govern- 
ment, and is so perfectly satisfied with its working that confident 
hopes are entertained that it will be forthwith adopted for the boring 
of the Mont Cenis tunnel, which work it is calculated it would be 
capable of effecting in from four to five years, or less than one-fourth 
of the time that would be required at the present rate of working.— 
Mining Journal. 

Pig Inon.—The total production of pig iron in the United King- 
dom last year was estimated as follows :—Northumberland, 73,260 
tons; Durham, 312,030 tons; the North Riding of Yorkshire, 
234,656 tons; the West Riding of Yorkshire, 142,865 tons ; Lanca- 
shire, 109,377 tons; Cumbarland, 55,165 tons: Derbyshire, 129,715 
tons ; Shropshire, 140,791 tons; North Staffordshire, 187,700 tons ; 
South Staffordshire, 395,650 tons; Northamptonshire, 7,750 tons ; 
Gloucestershire, 23,163 tons; Wiltshire and Somersetshire, 17,330 
tons; North Wales, 46,658 tons; South Wales (anthracite produc- 
tion), 50,740 tons; South Wales (bituminous production), 835,560 
tons; Scotland, 950,000 tons. The total thus arrived at is 
8,712,390 tons. Welsh pig iron realised on the average last 
year £3 10s.; Scotch pig £2 9s. 7d; Cleveland pig, £2 17s.; and 
Staffordshire pig, £3 11s. 3d. per ton. The market value of the pro- 
duction was, therefore, calculated to be £11,508,400. Northumberland 
had last year 7 out of 8 furnaces in blast ; Durham 382 out of 60; 
the North Riding of Yorkshire, 26 out of 53; the West Riding 
of Yorkshire, 27 out of 34; Lancashire, 10 out of 12; Cumberland, 
8 out of 13; Derbyshire, 24 out of 87; Shropshire, 22 out of 31; 
North Staffordshire, 23 out of 32; South Staffordshire and Wor- 
cestershire, 114 out of 182; Northamptonshire, 3 out of 4; Glou- 
cestershire, 3 out of 9; Wiltshire. 2 out of 4; and Somersetshire, 
1 out of 2; making a total for England of 303 out of 471. In 
Derbyshire, 5 out of 12 furnaces were in blast; Glamorganshire, 
9 out of 18 (anthracite), and 59 out of 78 (bituminous) ; Brecknock- 
shire, 3 out of 7 (anthracite), and 10 out of 17 (bituminous); Car- 
marthenshire, 2 out of 4 (anthracite); Pembrokeshire, none out of 2 ; 
and Monmouthshire, 54 out of 74 (bituminous); making a total for 
Wales of 142 out of 212. In Ayrshire, 35 out of 43 furnaces were 
in blast; in Lanarkshire, 75 out of 98; in Fifeshire, 4 out of 12; 
in Linlithgowshire, 4 out of 4; in Stirlingshire, 6 out of 7; in 
Clackmannanshire, none out of 3; and in Haddingtonshire and 
Argyleshire, none out of 2; making a total for Scotland of 124 out 
169. The average for the year is, of course, the basis of this cal- 
culation. 

Tue First Steamer in Encuish Warters.—Several letters have 
appeared recently in the columns of our contemporary the Glasg 
Herald, in which the honour of putting the first steamer on English 
waters is claimed (and rightly claimed) for the Scotch shipbuilders ; 
but the writers of these letters do not agree as to the particular vessel 
to which the honour is especially due, the Margery and the 
Caledonia being both named. In one of the letters referred to the 
following paragraph from the Greenock Advertiser of the 12th of 
May, 1857, is quoted in favour of the claims of the Margery :— 
“This vessel was taken south, alopg the east coast of Scotland. 
When she reached the Thames the English fleet were at anchor; 
she passed close. The extraordinary apparition excited a great 
commotion among the officers and men; none of them had ever seen 
a steamer before, and by some of them she was taken for a fireship. 
She was hailed by the nearest man-of-war, and being answered that 
she was a steamer, built at Dumbarton on the Clyde, a seaman from 
Dumbarton (alive in 1857) ran along the deck of the man-of-war, 
shouting ‘Hurrah for Scotland; Dumbarton for ever!’ In corro- 
boration of this statement we beg to add that the steamship 
statistics of the Thames clearly show that the Margery was 
the first steamer which appeared in that river. The Margery 
was built here in 1814 by Mr. William Denny, sen., the father of 
those eminent shipbuilders our townsmen, the Messrs. Denny, for 
Mr. Andrew Shearer, of West Kilpatrick. She was 56ft. long, and 
19ft. in breadth over all. In leaving for London she was taken 
through the Forth and Clyde Canal, and coasted upto London. It 
was on this voyage that she passed through the fleet, and created so 
much surprise. The Dumbarton seaman referred to in the pa: ph 
quoted was John Richmond, who in his latter years was employed 
in the shipbuilding yard of Messrs. William Denny and Brothers, 
and died a year or two ago. We have heard the old man narrate 
the circumstances of the appearance of the Margery among the fleet, 
and tell of his own exuberant pride when he learned that the strange 
vessel was from Dumbarton. His own version of the story was 
that he shouted ‘ Scotland for ever, and Dumbarton in particular.’ 
The Margery appears to have been sent te London towards the close 
of the year in which she was launched, and continued for many 
years to ply as a passenger steamer on the Thames, til! finally she 
was broken up not very many years ago, and where she was held in 
great repute as the pioneer steam vessel.”"—Dumbarton Herald, 








INSTITUTION OF CIVIL ENGINEERS. 
November 18th, 1862. 
Joun Fow er, Esq., Vice-President, in the Chair. 


Tue whole of the evening was occupied by the discussion upon 
Mr. Crawford's paper on “ The Railway System of Germany.” 

_ It was observed that the paper contained an interesting descrip- 
tion of various railway structures, rather than treated of the German 
system of railways. ‘he German system of construction was, in 
general, no more than adopting, in a greater or less degree, the 
plans which had been found successful in this country, with such 
modifications as the circumstances required ; but their works would 
not as a rule bear comparison with those in England. For instance, 
the viaducts built from the designs of Mr. J. Miller, M. Inst. C.E., 
upon the Glasgow and Dumfries Railway, were still unequalled in 
Europe for boldness of conception and excellence of workmanship, 
and in Lancashire there were viaducts 100ft. in height, and in other 
places 150ft. in height, and in all these cases, instead of consisting 
of tier upon tier of arches, as was the practice on the Continent, there 
was only one tier of arches. With regard to the Dirschau and the 
Marienberg Bridges, their mathematical construction had been ad- 
mitted to be faulty, there being a want of due proportion between 
the several parts, and their cost had certainly not been less than 
£45 per ton. 

One of the most remarkable examples of engineering on the 
Continent had not been noticed. This was the line from Cologne 
to the Prussian frontier, between Verviers and Liege. It was 
constructed at an early period in the history of railways, abounded 
in rapid curves, and comprised an extraordinary series of tunnels 
and viaducts. 

When Mr. Vignoles, thirty years ago, laid out the railway from 
Brunswick to the foot of the Harts ountains, he introduced what 
was termed in this country the “Contractor's Rail,” but what was 
better known in America and all over the Continent as the 
“ Vignoles’ Rail.” * At the same time he strongly advocated the 
plan of fishing the joints, first adopted in Germany. 

The great principles which characterised the — system of 
railways were, the simplification of the permanent way and the 
perfection of their etatistics. All the companies were compelled, as 
in France, to give positive returns, under specific heads, of every detail 
of expenditure, and as these were published annually, the companies 
were brought into a wholesome competition, for the reduction of the 
working expenses to a minimum. A recent inquiry showed that 
the expenses per train mile on two-thirds of all the German railways 
were within a fraction of each other. Although it would be advan- 
tageous to follow the same plan in this country, as by tracing every 
item of expenditure to its source it would readily 4 seen where 
economy could be effected, yet it was believed that the average ex- 
peuses per train mile were less in Great Britain than in Germany, 
or indeed on the Continent generally. Late returns showed that on 
the Semmering Railway the working expenses exceeded the receipts 
—so that, however advantageous that railway was to the Austrian 
Government, it was unprofitable as a speculation. The absence of 
preliminary and parliamentary expenses, and the possibility of 
obtaining land at its mere agricultural or town value, instead of 
paying an exorbitant price for it, led to economy in first cost. But 
on the other hand, in no part of the world could work be done so 
cheaply as in England, whether measurement or weight of material 
were taken as the standard of comparison. 

It was believed that, owing to the small cost comparatively per 
mile, due to the causes which had been mentioned, and to the 
absence of competition, arising possibly from the fact that Govern- 
ment had contributed aid, either directly or indirectly, to two-thirds 
of the entire system, German railways were destined to pay a 
remunerative interest to their shareholders. Until quite lately 
Parliamentary Committees in this country appeared to consider that 
unlimited competition was beneficial; but experience had now 
proved that it was not desirable for the public, and certainly not 
ior the shareholders. It was admitted that statistical returns were 
invaluable to railway companies, as enabling the directors and 
officers to trace the cost of each individual part of their system, it 
might be through a series of years, and thus at once detect an 
excess of expenditure. But the utility of the publication of suc 
returns was very questionable, as it was impossible fairly to con- 
trast the details of the cost of one system with those of another, 
without being fully acquainted with all the circumstances affecting 
the cost in each case. For instance, on some portions of the North- 
Eastern Railway, the expenditure per mile amounted to nearly 
80 per cent. of the receipts, whereas on others it did not exceed a 
mivimum of 40 per cent. Within any particular system, where all 
the facts were known, such comparisons could be properly made, 
but as between two different companies, where the conditions were 
dissimilar, they would be worse than useless, as being calculated to 
mislead those who placed reliance on them, It was mentioned that 
comparative statements, prepared with great ability from exactly the 
same data, of the working expenses of two companies, resulted in 
deductions being drawn Re the reverse of the facts. The rules 
of “The Association of Government Railway Directions,” as to 
gradients and curves, were commented upon, as practically 
amounting to nothing ; and the condemnation of the use of cast iron 
for bridges seemed to be without sufficient reason, as there were 
a admirable examples of the use of that material for railway 

ridges. 

It was remarked that, some years ago, a curve of seven chains 
radius had been laid down on a line in this country, and the trains 
were calculated to, and did run round it at the rate of twenty-five 
miles an hour; and if circumstances required it, there was no reason 
why curves of 300ft. radius should not be adopted. With regard to 
gradients, particular districts seemed fitted'for certain inclinations: 
thus, for instance, in the West of England 1 in 70 or 1 in 80, and in 
other places 1 in 100, only could be obtained, except at a greatly 
increased outlay. ‘The speed on German railways appeared to be 
lower than was necessary. On the Semmering Railway the express 
trains were limited to fourteen miles an hour, both in ascending and 
descending gradients of 1 in 40. It was asserted that this speed 
might be doubled with safety, and that the cost of working up the 
Lickly incline at twenty-eight miles an hour was not greater than at 
fifteen miles an hour. From 1840 to 1845, the speed on that incline 
was fifteen miles an hour with passenger trains of seven or eight 
carriages; while from 1845 to 1855, owing to an increase of Cy 
the trains were composed of from ten to twelve carriages, and they 
were conveyed up the incline, at from twenty-eight to thirty miles 
an hour at no greater practical cost. 

It was observed that, so far back as the year 1848, the German 
Governments had taken to the belief, that a special education for 
engineers of all classes—mechanical and civil—was one of the first 
duties of a Government. At that time there were regular colleges 
for the training of skilled workmen and for the education of civil 
engineers in most of the great cities of Germany. By these means 
a set of thoroughly educated young men was prepared, ready to 
acquire practical knowledge, and to turn it to account, in a very 
short period of time. One result of this system had been that, 
whereas English locomotive engines were at first copied implicitly, 
the German engineers gradually took to making the designs for 
themselves, and to depart more and more from the established 
patterns, so that now, on most of the principal lines, the engines 
were made exclusively in Germany, in some cases at a less cost than 
in this country, and it was said that a Berlin firm had recontly 
tendered successfully for locomotive engines required in England. 

In regard to management and economy of working, it was main- 
tained that the public convenience was less consulted on German 
railways than on English lines; there were fewer trains, the speed 
was very much slower, and the stations were further apart. ‘The 
rate of fares in Germany had not been stated, but it was believed 
that for the transport of goods anc minerals the charges were higher- 





*No rail is known by this name in America. The flat footed rail is some- 
times known there as the Stevens’ rail, it having been introduced there by 
the late Mr. R. L. Stevensin 1831, These rails were rolled in Wales, under 
Mr, Stevens’ own orders,—Ep., E, 
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These were elements why larger dividends were realised, on com- 
paratively smaller 

To this it was replied that in Westphalia, the centre of German 
industry, as many trains ran as on some English lines, and the speed 
of the express trains was forty miles an hour. 

With respect to the construction of German railways, it was be- 
lieved that the earliest lines in Germany were offshoots from the 
Schools of Mines in that country; and though they had no doubt 
taken the first ideas of railways from their great — George 
Stephenson, yet they had been carried out by themselves ; and that 
the earliest example of an iron lattice bridge was that across the Elbe 
at Magdeburgh, the wooden lattice having been previously adopted 
in America. 

The growing prominence of Germany in the industrial arts was 
attributed mainly to the system of technical education, particularly 
of engineers, which prevailed there; and it was argued that the 
distance between the English and German engineers was an increas- 
ing one in favour of the latter, as was deemed to be evidenced by 
the superior character of the continental machinery in the Inter- 
national Exhibition. 

One of the reasons why German railways had been executed so 
cheaply was attributed to the population supplying an excellent 
industrious class, and to the works not being pushed forward so 
hurriedly, by which the price of labour was artificially raised. 
Throughout Prussia the cost of the earthworks did not exceed from 
eightpence to ninepence per cubic yard—the German navvy receiv- 
ing only one shilling and sixpence per day. Very little plant was 
employed, the barrow runs were longer, and the embankments were 
chiefly executed in that way, instead of by tipping from wagons 
from a great height, which might account for their assumed 
superiority. 

n conclusion it was submitted that, without venturing to depre- 
ciate that which was a valuable adjunct to practical men of all classes, 
yet undue importance must not be attached to mere technical educa- 
tion, in contradistinction to that practical knowledge which it was 
essential the engineer should bring to bear in the exercise of his 
profession. The history of engineering showed that the works 
which reflected the — honour on this country had been carried 
out by men who not received a special education, but who, 
being possessed of great natural genius, were enabled to take ad- 
vantage of the national resources and —— in such a way as 
to bring the profession to the high pitch it had already attained, and 
to command for English engineers universal respect. 


November 25th, 1862. 
Joun R. M‘Crizan, Esq., Vice-President, in the Chair. 


Tue first paper read was on “ The Hownes Gill Viaduct, on the 
Stockton and Darlington Railway,” by Mr. W. Gadworth, 
M. Inst. C.E. 

This viaduct was situated near to the Consett Ironworks of the 
Derwent Iron Marg ay in the north-western part of the county of 
Durham, on what was formerly the Stanhope and Tyne Railway, an 
undertaking which came into the hands of the Stockton and Darling- 
ton Railway Company in the year 1844. Hownes Gill was a dry 
ravine 800ft. in width and 160ft.in depth, and originally the line 
was laid out with gradients corresponding with the natural contour 
of the ground, that on the west side being 1 in 2}, and that on the 
east side 1 in 3. The traffic was conveyed over these gradients for 
some years with little difficulty ; but a large accession of trade, due 
mainly to the discovery of the Cleveland ironstone, rendered greater 
facilities of transit imperative. It then became apparent that the 
erection of a high level viaduct was indispensable; and as early as 
the year 1844, the directors of the Stockton and Darlington Railway 
Comrany took steps with the view of ascertaining the probable cost 
of such a structure. It was not, however, until December, 1856, 
that a contract was entered into with Mr. John Anderson, to erect a 
viaduct of firebrick, set in hydraulic mortar and the arches in cement, 
in eighteen months, and to uphold it for twelve months after com- 
pletion, for the sum of £14,614. The design was prepared by Mr. 
T. Bouch (M. Inst. C.E.), and was subsequently approved, with 
some modifications, by the late Mr. R. Stephenson and Mr. G. P. 
Bidder. 

The extreme length of the viaduct was 730ft., and its greatest 
height from the bottom of the inverts to the level of the rails 162ft. 
It had twelve semi-circular brick arches, each 50ft. span, 14 in 
length, and 2ft. 6in. in thickness. The inverted arches in the foun- 
dations, four in number, which were introduced, at the suggestion of 
Mr. Stephenson, so as to extend the bases of the three central piers 
until the weight scarcely exceeded one ton per superficial foot, had 
a versed sine of 14ft., were 38ft. in length, and 3ft. in thickness. 
The extreme height of the five loftiest piers, measurgd from the 

ringing of the inverts to the springing of the arches, ranged from 
114ft. to 110ft. ; that of the six remaining piers diminished ra idly to- 
wards each end. Their length was Lait. at the top, and 38ft. at the 
bottom, the latter dimension corresponding with that of the inverts. 
The piers, to within 15ft. of the inverts, were stayed by buttresses 
transversely to the line of the viaduct. At this point they were only 
17ft. 6in. in length, but below this level the buttresses merged into 
the piers, when they together had a rectangular section 38ft. in 
length. The buttresses were 3ft. thick at the top, and 5ft. thick at 
the bottom ; their projection from the piers being increased by off- 
sets at intervals of 35ft. The piers, although light in their propor- 
tions, were reduced by recesses, 7ft. 3in. wide and averaging tt 9in. 
deep, sunk in each side, so that the horizontal section of each pier 
with the buttresses was in the form of a double cross, the brickwork 
in the middle being only 2ft. thick. These recesses were not con- 
tinuous, but were divided into three compartments in height, and by 
their adoption the amount of* brickwork in each pier was reduced 
about 144 per cent. Between the spandril walls, two internal parallel 
walls of stone were introduced to sustain a platform of flagging, on 
which the way beams and the ballast were carried. The way beams, 
which were of Memel timber, were at first secured to the internal 
walls by bolts; but as this plan was found to be objectionable, the 
nuts from the holding down bolts were removed, and a thickness of 
6in. of coke ballast was interposed between the way beams and the 
flagging. The parapet consisted of a substantial cast iron railing. 
The firebricks, which were of excellent quality, weighed 9 Ib. 11 oz. 
each, and cost the contractor at the viaduct 31s, 2d. per thousand. 
The number used was 2,655,000. It was a gratifying fact that the 
work was completed without accident, and that nota single crack 
was to be found in the whole of the structure. The erection of the 
scaffolding, which was of a very light character, was considerably 
facilitated by the hoisting tackle being made to traverse a stout wire 
rope stretched across the gill, and firmly fixed at each side. When 
the arches were about to be turned, the piers were stayed by two 
parallel wire ropes stretched from end to end of the viaduct. The 
first brick was laid in February, 1857, and the first train passed over 
the viaduct in July, 1858. The cost of the structure amounted to 
£15,756, the contract sum having been increased by the additional 
depth of the foundations, by the adoption of a heavier parapet, and 
by other contingencies. Vegarding the viaduct as an unpierced 
solid, its contents would amount to 61,910 cubic yards, and its cost 
would be 5s. 1d. per cubic yard. 

The question of the relative cost of brick and iron viaducts was 
then alluded to, reference being made to two works of the latter 
description erected by Mr. Bouch on the South Durham and Lanca- 
shire Railway. These viaducts consisted of three lines of trellis 
girders resting upon skeleton piers, formed of six cast iron columns, 
Jointed at intervals of 15ft., and braced together by horizontal cast 
iron struts, and by vertical and horizontal tie bars of wrought iron. 
The clear spans between the piers were in all cases 48ft. The 
Beelah viaduct was 1,000ft. in length and 197ft. in extreme height. 
The Deepdale viaduct more nearly resembled the Hownes Gill in its 
proportions, being 740ft. in length and 160ft. in extreme height. A 
com n was therefore instituted between the probable cost of such 
an iron viaduct erected across the Hownes Gill valley, and one of 
brickwork, es both to be built to carry a double line of rail- 
way, and that the spread of the foundations was ineach case adj 
to sustain a weight of 2} tons per superficial foot, including the 








greatest mo load. The prices of the brickwork and of the 
re cos bee a Mr. Anderson’s schedule; those of the 


timber and ironwork were the prices actually paid to Messrs. Gilkes, 
Wilson, and Co., the contractors for the South Durham and Lanca- 
shire viaducts, minus a deduction of 10s. per ton for the cost of 
cartage over country roads. With this adjustment it was found that 
the cost of the viaducts, calculated in this way, would be £20,681 
for the brick structure, and £16,249 for that of iron. It was thought 
probable that the interest on the difference between these two 
amounts, say £222 per annum, would be absorbed in the periodical 
examination and painting of the iron, and the depreciation of the 
perishable timber platform; and that at the place referred to a brick 
viaduct would be, ultimately at least, as cheap as one of iron. If the 
viaducts were designed to asingle line of railway, the com- 
parisén would, it was believed, be still more in favour of brick. 
Although the author preferred brick or stone, he by no means 
regarded iron as ineligible under all circumstances. In situations 
which did not yield suitable building materials, and where there 
were no cheap means of conveyance from a distance, the small 
relative mass of an iron viaduct would be a strong argument in its 
favour; for the whole weight of such a structure, including 
masonry foundations, would be less than one-fifth that of brick. 
This circumstance would also conduce to the selection of iron in 
cases of doubtful foundations. 


The second paper read was “On the Use of the Timber of the 
Palmyra Palm, in the Construction of Bridges,” by Mr. Henry 
Byrnes M. Inst. C.E. 

It was stated that, in the tract of country at the northern extre- 
mity of Ceylon, known as the Jaffna Peninsula, a district embracing 
an area of about 400 square miles, of which the author had charge 
till recently, as resident or assistant civil engineer, the = timber 
fit for building purposes was that of the Palmyra palm. This palm 
grew perfectly straight to a height of 60ft., and was of nearly 
uniform thickness, 10in., from afew feet above the ground. The 
lower half only, however, contained sufficient woody fibre to render 
it useful, and in good specimens this portion of the tree at a height 
of 30ft. was from 3in. to 4in. thick, or one-third the diameter of the 
stem, while at the base there was little or no pith. The specific 
gravity of the best portion of the stem was on an average 1-055, 
and its power of res ce to a transverse strain as compared with 
teak as9 to 8. A well-grown tree would yield a pile 30ft. in 
length, requiring only to be stripped of its outer integument (some- 
times, but erroneously, called the bark) and pointed to fit it for use. 
The author had never had occasion to use rings, to prevent it from 
splitting in the process of driving, while the nature of the ground 
was rom § as to render shoes unn . For roadway bearers, the 
most efficient plan was to split the tree in half, and after removing 
the pith, to join the two pieces er by wooden keys, at intervals 
of 4ft., and to set the beams on ‘©, when they would be 8in. deep, 
and 6in. or 7in. thick. Five lines of such bearers, under a roadway 
15ft. wide, and supported at intervals of 10ft., were sufficient for the 
heaviest turnpike road traffic, including the largest elephant wagons. 
In oy case the roadway bearers were supported directly by 
piling, the plan of strutting them from the piles, or of supporting 
them by iron tension rods, in order to allow of wider bays, being 
objectionable. The first method would involve either the weaken- 
ing of the piles, by notching them to receive the struts, or the use 
of iron bolts and straps which corroded very —y in that 
climate, and injured the timber in contact with them. By the second 
plan, the safety of the structure would depend solely upon the iron, 
and would be a source of constant anxiety from the perishable 
nature of that material. Iron had only been used for spiking the 
planking to the roadway bearers, when it was protected from damp, 
by the concrete usually laid over the planking. As to the durability 
ob such bridges, the first the author constructed had stood for six- 
teen years, without requiring any material repairs. He believed 
that in the most unfavourable situations the average duration of a 
Palmyra timber bridge might be reckoned at twenty-five years; and 
even then a large proportion of the material might be used in the re- 
construction of it. This timber seemed to be proof against the 
attacks of the teredo, and inferior specimens remained perfectly 
sound below the water line, while above it a coating of tar was all. 
that was needed to prevent splitting from exposure to the sun 
Details were then given of the actual cost of 20 lineal feet of a 
bridge constructed wholly with Palmyra timber, 300ft. in length 
and 15ft. wide, from which it appeared that the cost per lineal foot 
amounted to 16s. 6d., and it was stated that some bridges had cost 
from 15 to 20 percent. less. In the district referred to, an aggregate 
length of about 2,000ft. of such bridges had been built within the 
last few years, across the numerous tidal inlets which intersected it 
in various directions. 





December 2nd, 1862. 
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Te paper read was “ On Some of the Internal Disturbing Forces 
of Locomotive Engines,” by Mr. A. W. Makinson, M. Inst. U.E. 

The author stated that, although the permanent way of railways 
had been much improved of late years, it was still a question for 
inquiry, which was proposed to be undertaken in the present paper, 
whether, having regard to the safe transit of passengers at the high 

now demanded on trunk lines, the locomotive engines were 
as free as possible from such internal disturbing forces as had a 
tendency to cause them to leave the rails. 

In elucidation of the subject, the indicator diagrams taken from 
the cylinder of the “ Great Britain” locomotive on the Great Western 
oe in 1847-49-50 (vide Clark’s “Railway Machinery”) at the 
velocities of 26, 35, and 52 miles per hour respectively, were selected 
for examination ; and from these a series of diagrams was constructed, 
which exhibited graphically the different forces acting in a loco- 
motive when in motion, numerical values being assigned to each of 
those forces. 

The disturbing forces were divided into two classes—first, those 
which were generated by the revolvirg parts of the engine, as the 
crank, crank-pin, and half the weight of the connecting-rod; 
and secondly, those which were generated by the reciprocating 
masses, as the piston, piston rod, crosshead, and half the weight of 
the connecting rod, &c. As it was understood that, in the practice of 
the first locomotive engine makers, the proper counterbalance for 
the revolving appendages was now always applied, that class was 
not considered. 

The nature and origin of the second class of forces were then 
examined in detail. It was observed that, if the circular path of 
the crank pin around the axle was divided vertically by a straight 
line through its centre, then the crank arm would ——s 





exhibited showed the great irregularity in amount of the total 
tractive force operating to juce of and aft motion in the 
engine and train. By com: g with each other the amounts of 
tractive force developed simultaneously in the two cylinders, the 
tendency to sinuous motion in the two-cvlinder engine was shown, 
and exhibited y in one of the di: S, 

In conclusion, the author submitted that a single-cylinder engine 
would be free from all sinuous motion: that at twenty-six miles an 
hour it would have about the same, and at higher speeds far 
less, fore and aft motion, than the ordinary two-cylinder engines; 
that by supplying the driver with the means of applying about 4s 
much power as was expended in putting the brakes on hard, a 
single-cylinder engine would have equal certainty of starting with 
the two-cylinder engine ; and that the use of single-cylinder engines 
for mger traffic would, by reducing the oscillation of the 

render railway travelling less unpleasant, and reduce the 
cost of locomotive power, and the expense of maintenance of way; 
while the dead weight of the engine, and the wear and tear of 
several parts, would be diminished. 

The appendix contained mathematical investigations and for- 
mule showing :—Ist., the relation between the pressure on the 
piston, as observed by the indicator, and the equivalent pressure at 
the crank pin; 2nd, the disturbing force generated by the unbalanced 
revolving masses; and 3rd, the pressures, referred to the crank pin, 
generated by the vis inertia and varying velocity of the recipro- 
cating parts of a locomotive in motion. 
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ON THE UTILISATION OF PEAT, WITH REFERENCE MORE PAR. 
TICULARLY TO THE MANUFACTURE OF HYDROCARBON OILS. 


By B. H. Pavt, Ph.D. 


Tue application of peat to some useful purpose is a subject which 
has at various times attracted considerable attention; a vast amount 
of inventive ingenuity has been bestowed upon it; it has given rise 
to very sanguine, and I may say, in some cases, very exaggerated 
expectations, and as a natural consequence it has been a source of 
proportionate disappointment. Notwithstanding the numerous 
attempts and proposals that have been made for utilising peat, very 
little be been done as to inquiring into and elucidating what are 
really its capabilities and disabilities as a material for use in the arts. 
But a knowledge of these circumstances is an essential preliminary 
to any successful application of it, and I hope to be able, in some 
degree, to contribute to the acquisition of such a knowledge by 
bringing before this society the results of several years’ practical 
experience in the prosecution of this subject. 

Taking it for granted that the existence of enormous deposits of 

t in various parts of the kingdom is sufficiently well known, and 
oleae regard more especially to its technical value, it will be 
unnecessary for me to enter into any consideration of the origin and 
formation of t, or of the different views entertained on that 
subject. It will be sufficient for my purpose to consider peat as it 
exists now; and with regard to this point there are two modes in 
which it occurs, which I believe to be of importance as regards its 
application to useful purposes. In cne case we find peat deposits in 
the form of what are called peat-bogs, masses of peat of considerable 
superficial extent, and generally of great depth, 20ft., 30ft., and 
sometimes upwards of 100ft. deep, where the uppermost layers are 
of a loose, fibrous, or grassy texture, and saturated with water to 
such an extent, in some instances, as to be incapable of affording 
any support to the foot. When the water is drawn off from these 
bogs by drainage, the peat is generally found to vary in character 
according to the depth at which it is situated, gradually becoming 
darker in colour, more compact, and having less evident indications 
of vegetable structure. At the bottom of such bogs the peat is 
generally a black pasty mass, of a clayey consistency. 

In the other case we find, situated on the slopes of mountainous 
country, peat deposits, which are never of very great depth, gene- 
rally from 12ft. to 2ft., and were the peat is sufficiently solid to be 
waleed upon with ease. In these deposits the peat is of a more 
uniform texture and character throughout, than in bogs, although 
there is always a greater or less difference between the peat at the 
surface and that at the bottom. These deposits of mountain peat 
are very common in the Highlands of Scotland and in some parts 
of Ireland. 

Mountain peat offers very much greater facilities for cutting than 
bog peat, and it is generally of much better quality. Bog peat, 
when dried, has very much the appearance of pressed hay ; it rarely 
has a density of more than 300 or 400—water being 1,000,—and the 
cubic foot weighs only from 14 Ib. to 39 lb. ; it would perhaps be useful 
to distinguish it by the term turf, from the true mountain peat, 
which when dried is dark brown or quite black, with little or no 
remains of plants in it; capable of taking a high polish when 
rubbed, and of a density greater than that of water, the cubic foot 
weighing from 53 lb. to 78 lb. 

The method of cutting peat in the Highlands of Scotland is very 
different from that adopted for cutting peat from bogs. In the first 
place trenches are opened at distances of about ten yards apart; 
and, according to the nature of the ground, these trenches are 
made from 50 to 400 or 500 yards long. After removing the 
surface sod at the places where the trenches are to be cut, for a 
width of three feet, along the whole line of the trench, the peat 
cutter digs out the peat with a peculiar-shaped tool, in slices of 
about a foot square and three or four inches thick. As fast as these 
slices are cut, another man takes them off the peat iron and throws 
them on the surface, so as to spread them out as much as possible. 
In this way prisms of peat, measuring three feetin width and depth 
are cut out at intervals of ten yards, and the number of slices cut 
in each trench are just as many as a man can throw on both sides 
of the trench without shifting his position except from one end of 
the trench to the other as the cutting advances. 

In succeeding years the peat is cut from the two banks thus 
formed in each trench, to a width of only 18in. and a depth of 3ft. 
The advantage of this system of cutting is that there is no necessity 
for removing the peat by barrows to the spreading-ground, a pro- 
ceeding which is attended with considerable expense for labonr. 
When the peat is cut in this way from a bank 150 peo long, it will 
give 75 cubic yards of wet peat, and the number of slices into which 
this is divided will be about 8,000. Then, as the banks are ten 
yards apart, there are five yards width of drying ground to each 
bank, or a superficial area of 6,750 square feet to each bank of 150 
yards long. Cutting it in this way every year, it would take ten 


coincide with this line, when in its positions both of greatest and | years to remove the whole of the peat toa depth of 3ft. As the 
of least velocity ; and while the crank pin moved through 180 deg.» | banks are cut away in successive years the area of spreading-ground 
from its position of the greatest to that of the least velocity, the | on the surface is reduced, and some of the peat has to be spread at 
reciprocating appendages developed pressures in favour of the | the bottom of the trench, the area of which increases as that of the 


motion of the train, but when it moved from the position of the 
least to that of the greatest velocity, these appendages offered 
resistances to the motion of the train. Again, it was shown that, 
in general terms, at every velocity the pressures generated by the 
vis inertia of the reciprocating parts were the greatest at the end of 
the stroke, and vanished at or near to the mid stroke; the pressure 


banks’ surface is reduced by the cutting. 

The peat cut to a width of 18in. and a depth of 3ft., from a bank 
of 150 yards long, is what is called an iron’s work, and the 75 yards 
of peat so cut yields about 10 tons of dry peat, so that to cut 7,000 
or 8,000 tons of dry peat would require 750 irons’ work, or banks 
about 64 miles in length, and extending over an area of about one- 


during the second half of the forward stroke and the first half of | fifth of a square mile. This area of ground would supply 7,000 or 
the back stroke assisting the motion of the train, and during the | 8,000 tons every year for ten years. 


second half of the back stroke and the first half of the forward stroke 
opposing the motion of the train. 

t was only by adding the pressure thus developed by vis inertia 
tothe simultaneous steam pressure, that the total efficient tractive 
power g ted at any 





The cutting and spreading of peat in this way forms but a pro- 


| portion of the cost of the dry peat. A far more considerable portion 


t in either cylinder could be arrived | the greatest difficulties of employing peat on any very extensive scale. 


of its cost results from the labour of collecting the dry peat and 
bringing it to the place where it is to be used. Terein lies one of 


at. The variation in amount of the tractive power, ———— one | Whatever mode may be adopted for collecting the dried peat to one 


stroke of the piston, was thus seen to be much greater than when 
the steam pressures alone were considered. Hy adding together 


spot for use, the cost of carriage wil! increase in proportion to the 
increase in the quantity of peat consumed at that spot. Thus, for 


the amounts of tractive power simultaneously developed in the two | instance, in the case of a factory consuming 7,00 tons annually, it 


cylinders of the ordinary engines, with cranks at nght angles to 
each other, the total tractive force on the train at an int in one 
revolution of the driving wheel was arrived at; onl C) 


diagrams would be requisite to carry it an average distance of half a mile, and 


would be requisite to carry the peat, on the average, a distance of 
one-tenth of a mile; if the quantity consumed were 70,000 tons, it 
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if the quantity consumed were 300,000 tons a year, it would have to 

be an average distance of two miles, ora mile and a half, in- 

asmuch as the cutting ground would extend over an area of eight 
uare miles. 

The extent to which this disadvantage affects any icular in- 
stance of the use of peat will depend very much on the skill exer- 
cised in laying out the ground for cutting the peat and in disposing 
the banks and tram-roads, or other means for eo the peat 
the place where it is to be used; but it is a disadvantage whic 
can only be reduced by such means within the smallest possible 
— and which is quite inseparable from the use of peat on a large 

e. 


Another prominent difficulty attending the use of peat consists in 
obtaining it in a dry state, fit for use as fuel or otherwise. Moun- 
tain peat, as it occurs naturally, contains as much as 80 per cent. 
of water, even when it has m well drained, and bog peat 
often contains very much more. Consequently, to obtain one ton of 
dry peat, five tons of material have to be dug and spread, and 
four tons of water have to be got rid of by evaporation. When 
mountain peat is cut in slices, as I have described, and spread 
out on the ground during dry weather the drying goes on rapidly, 
the surface of the pieces acquire a kind of skin, which is not wetted 
again by rain, and the peat, in the course of a week, is sufficiently 
hardened to be handled. The pieces are then set up on edge, so 
that the air may play on both sides, and, in the course of six weeks 
or two months, they are dry enough to be stacked or heaped up. But, 
unfortunately, peat districts are generally remarkable for a very 
moist atmosphere and for a great frequency of rain. In the 
Highlands of Scotland, and in the Hebrides, on the average there 
is rain four days out of six, and it is only during the months 
of May, June, and July that you can expect to have any con- 
tinuance of weather favourable for drying peat. It is necessary, 
therefore, to obtain the utmost advantage of that period for the 
drying of the peat, and to do so the peat must all be cut before the 
end of May at latest. On the other hand, if the peat is cut during 
frosty weather, and becomes frozen, it crumbles to powder when 
the thaw comes, and for this reason it is not safe to commence the 
cutting at all before April or even May. Asa rule it might be said 
that the month of May is the only time available for cutting peat in 
the Highlands of Scotland, and more especially in the Hebrides, so 
as, on the one hand, to avoid the destruction of the peat by frost, 
and, on the other band, to insure the best possible chance of getting 
it well dried. 

Notwithstanding the general moist condition of the air in those 
places, the boisterous winds which prévail are very efficacious in 
drying the peat; and if, during the months of May and early 
part of June, the peat has got a certain amount of drying, anda 
skin has formed on the surface of the pieces, it may be considered 
safe, whatever kind of weather there may be afterwards, It may 
then remain on the ground, set up in little heaps, till the autumn, 
and will get the advantage of whatever dry weather there may be. 
Of course, even in this case, the quality of the peat will depend on 
the weather, but if the cutting is not finished by the end of May, 
— is always less probability of getting the peat in good con- 

ition. 

It will be evident from these circumstances that the cutting of peat, 
to supply a factory consuming any large quantity, must be an affair 
requiring considerable management, so as to get the work done in 
the short space of time available for it, and the difficulty of effecting 
this increases in proportion to the quantity of peat required to be 
procured. 

Two men working together, one cutting and the other casting 
the peat, will, in good weather, get through about one iron’s work ina 
day, equivalent to ten tons of dry peat, so that if they were able to 
work every day during May, they would cut from 200 to 300 tons 
of peat; and to get 10,000 tons cut and spread, 100 men would be 
required for the whole month; and to get 300,000 tons cut and 
spread would require 3,000 men to be employed for the whole month. 
It is unnecessary to dilate upon the difficulty of getting sucha large 
number of men together for the work, and of organising asystem for 
measuring the work done and carrying on the general supervision of 
the peat cutting on such a large scale, but I ay mention that there 
are circumstances connected with tie habits of the people in these 
districts which are in some degree favourable to the carrying out 
of such an operation. The people are almost all fishermen, and the 
fishing season does not commence until the end of May or June, so 
that it would be possible to obtain many of these men before they 
go to the fishing, and thus the inconvenience of employing a large 
number of men for a short period would not be so great there as it 
would in most other instances. Moreover, these people are 
accustomed to hutting themselves with no small degree of comfort, 
in huts or bothies built of the surface sods of the peat, and they live 
in these asa rule, throughout the Hebrides, so that a squad of 200 or 
300 men find, on the ground where they are going to work, the 
materials for their encampment, and it is interesting to see the 
dexterity and quickness with which they construct these bothies. 

Having now described the mode of obtaining the peat, and pointed 
out the two great difficulties involved in the supply of a large quan- 
tity of it for the purpose of fuel or for any other application, I will 
now request your attention to the nature of this material when it 
| ae been dried, and, in the first instance, as regards its application as 

uel. 

Even in the most favourable seasons the air-dried peat retains a 
considerable amount of water—from 20 to 30 per cent.—as will be 
seen from the following results or analyses of different kinds taken 
from stacks a year old:— 














At Driep. 
Lews Prat. 
Per centage of | Weight of a 
water. cubic foot. 
}. Light brown fibrous turf .. 40 25 ibs 
2. Blackish brown fibrous peat 26°71 53 ,, 
3. Black peat, very dense .. 25°39 56 ws 
4. Black peat, very dense .. 31°60 65 ,, 
5. Brown peat .. «s cc co ce 2874 73 » 
6. Brownish black peat .. «.. .. 27°76 | 78 5 





This water cannot be separated from the peat except by kiln dry- 
ing, but in order to illustrate the effect of this moisture on the 
value of peat as fuel, I will at first suppose that it has been so dried 
as not to contain any water. In that state the composition of peat 
may be taken as generally represented by the following proportions 
as compared with coal :— 

















CoaL. 

PEAT. | New- | Lanca- | : , Derby- 
Welsh castle. | shire. Scotch, shire. 
Carbon .. . 60 | 83-78 | g212 | 77°90 | 78°53 | 79°68 
Hydrogen... .. ..| 6 479 | 531 | 532 | 561 | 494 
Oxygen - «| 82 | 415 | 567 | 9°53 | 9°69 | 10°12 
‘me vin wo 8 i ae 377 | 488 | 403 | 2°65 

100 | 





Combustion, or that chemical process by which heat is generated 
from ordinary fuel, ists in the bination of carbon and hydro- 
gen with atmospheric oxygen. 

The amount of heat produced by the combustion of any kind of 
fuel depends, therefore, on the amount of carbon and hydrogen it 
contains. ‘The amount of heat produced by any particular fuel, or 
its calorific power, is efpressed by comparison with the amount of 
heat produced by the combustion of carbon, which is taken as unity. 
Hydrogen gas, when burnt, produces an amount of heat three 
times as great as that produced by the combustion of an equal 
weight of carbon to carbonic acid. The calorific power of hydrogen 
is therefore three times as great as that of carbon. ‘lhe per centage 





composition of a fuel being known, it is easy to determine its rela- 
tive calorific power, that of carbon being equal to 1,000. When the 








combustible portion a eae 
charcoal, cent of carbon expresses orific power or 
relative wins — with carbon. When The com- 
bustible portion of the fuel consists of carbon and were. © per 
centage amount of hydrogen multiplied by three and added to the 
number expressing the per angus carbon, gives the calorific power 
of that fuel as com’ with carbon ; but when the fuel contains oxy- 
gen besides carbon and hydrogen, a portion of either or both of these 
constituents equivalent to the amount of oxygen contained in the 
fuel must be regarded as already in combustion with oxygen, 
and, therefore, as ineffective for the uction of heat. In 
such cases it is only the surplus m and h m, over 
and above what are equivalent to the oxygen of the fuel, which can 
produce heat by combustion. Therefore, the r the amount of 
oxygen in any fuel, the smaller will be the power. In this 

+ there is a great difference between coal and peat. The pre- 
sence of a large amount of oxygen in fuel affects the calorific power 
in two ways, viz., by reducing the percentage amount of carbon and 
hydrogen, and by rendering a portion of those constituents ineffec- 
tive for the production of heat. For this reason the calorific power 
of absolutely dry peat is only 660, while that of coal is from 966 
to 903. 


Hence it will be evident that the maximum capability of peat as 
fuel is necessarily far below that of coal, even when the peat is 
absolutely dry. But, as I have already pointed out, that degree of 
dryness cannot be attained except by kiln drying, and the ordinary 
air-dried of good quality contains one-fourth its weight of 
water. Here then is a further reduction of the calorific power of 
this substance, by one-fourth or to 495 ; about one-half that of coal. 

In some cases where peat is needed for fuel, it is essential to have it 
quite dry, and then it is worth while to kiln dry it; but there is no 
saving effected by so doing. The 25 per cent. of water separated 
by kiln drying requires for its separation a determinate quantity of 
heat and a proportionate consumption of fuel, which is equally con- 
sumed without useful effect, whether the peat be used as fuel in the 
air dried state, or whether it be kiln dried before it is used. 

These simple considerations will be sufficient to show what a 
palpable delusion it would be to suppose that peat could possibly be 
in any way equal to coal in fuel value. 

The greater bulkiness of peat as compared with coal is another 
circumstance which*operates against its application as fuel. The 
average of coal has a density corresponding to 80 1b. to the cubic 
foot, while air-dried has a density co’ nding to only 64 lb. 
to the cubic foot. cubic foot of coal, in the state in which it is 
used, contains about 601b., whereas peat in the same way weighs 
only 30 lb. to the cubic foot, so that with only half the calorific power 
it takes twice the space, and to produce a given effect with air-dried 
peat, it would require twice the weight and four times the bulk of 
the coal to produce that effect. 

Hence has arisen the idea of compressing peat. It is notorious 
that no success bas attended are the attempts to carry this idea 
into practice, and that this should be the case is very easily intelligible. 
Absolutely dry ae of the very best quality has a fuel value of 660 
as compared with coal at 960; in order, therefore, that equal bulks 
of coal and peat should have the same fuel value, a cubic foot of 
peat must contain nearly one and a half times as much in weight as 
a cubic foot of coal, or nearly 116 1b. to the cubic foot, corresponding 
to a density of 1,800. Whether such a compression of peat is or is 
not possible in gpm I will not pretend to say, though I consider 
it very improbable, and even if it were effected so as to be of practical 
utility, there would still be the disadvantage attending the use of peat 
as fuel, that its calorific power would be only two-thirds ha <f coal, 
and that one and a half times as much must be used to p oduce the 
same effect. 

As regards the use of peat for fuel, it now remains only to con- 
sider what are the circumstances under which it can be used for this 
purpose, and under which there is an advantage in using it rather 
than coal. I can best illustrate this by a case within my own ex- 
perience. During the last four years I have had occasion to manu- 
facture a large quantity of bricks in one of the western islands of 
Scotland, and for that purpose required fuel for raising steam to 
drive the brick machinery and for burning the bricks. Coal could 
be delivered at the port of Stornoway at about 18s. per ton, and, as 
the works were at some distance inland, there was a cartage amount- 
ing to 4s per ton, making the cost of the coal 22s. per ton. ButI 
found that the t, of which there was abundance close to the 
works, was capable of raising steam well, and of being used for 
burning the bricks, and that, taking it to have only half the fuel 
value of coal, and even with very imperfect arrangements for bring- 
ing it in from the moor, I could, for 8s., put down at the boiler orat the 
kiln a quantity of peat equivalent to one ton of coal, thus making a 
difference of 14s. between the use of aton of coal and the use of peat 
equivalent to it. As the burning of the bricks required about half 
a ton of coals per thousand, this was equivaleut to a saving of 7s. per 
thousand in the cost of the bricks. In this case, therefore, there was 
an unmistakable advantage in using peat as fuel, and the advantage 
would have been still greater if there had been a more efficient 
means of bringing in the peatfrom the moor. In the case to which 
I now refer this cost as much as the peat itself cost on the moor, or 
about 2s. per ton. 

In the town of Stornoway, however, it is found to be more ad- 
vantageous to use coal at the gasworks, and as fuel for the steam- 
boiler at the slip, and for general purposes, since there is no orga- 
nised system for supplying the peat from the moors, which are three 
or four miles distant from the town, the consequence being that the 
gathering and cartage of the peat costs as much as 4s. or 5s. per ton. 
over and above the cost of cutting and drying, or, in all, 6s. or 7s. 
perton. At that cost it isevidently better to use coal which is so 
much more easily obtained, and which, being double the fuel value 
of peat, is not much dearer. 

rom my own experience of the use of peat as fuel, I consider 
that wherever it can be had on the spot, and, with a fuel value one- 
half that of coal, can be put down at a cost of 4s. per ton at the 
place where it is to be used, it may be advantageously substituted, 
when coal, under the same circumstances, costs more than 10s. per 
ton; but if coal can be had for 10s. per ton, or less than that, there 
would be a disadvantage in using peat. , 

When the place where peat is to be used is far distant from the 
moor where it is cut, the cost of its carriage, under the most favour- 
able circumstances, amounts to twice as much as the carriage of 
coal, because the fuel value being only half that of coal, two tons of 
peat are required for one ton of coal. This necessarily limits the 
use of peat as fuel to places near the moors where it is cut. 

Besides the compression of peat, various other modes of improving 
it for use as fuel have been tried; the general principle of all these 
modes of treatment is the kneading or pugging of the peat so as to 
give it a more uniform and compact texture and greater density. Peat 
which has been prepared in this way will have, when dried, a 
density sometimes equal to that of coal; but I have never been able 
to perceive how these operations can be advantageously applied to 
peat, for the following reasons:—In the first place it must be 
remembered that to obtain a ton of dry peat it is necessary in the 
kneading or pugging which is intended to improve its texture to 
operate upon five tons of material. Supposing that to be 
rendered practicable by suitable mechanical contrivances so 
as not to cost more than it is worth or more than is 
proportionate to the consequent improvement of the peat, it must be 
remembered that this kneading or pugging of the peat does not 
separate the water—it does not dry the peat. This—which is the 

reatest difficulty of all in regard to the use of peat—still remains to 
be done, and even admitting that some of the water may be separated 
by the pugging there will be at least three tons of water to 
evaporate in order to obtain one ton of dry peat. 

The idea of employing heat to evaporate that water, of drying 
the peat artificially, is quite out of the question, since the consump- 
tion of fuel for that pu would be quite disproportionate to the 
value of the peat obtain . The only plan of drying that is practi- 
cable is air. ing, and to dry peat by exposure to the air it 





must be spi out over a large surface. Every ton of dry 
peat will require 75 square yards of drying ground, and if 


limited time, as I have already pointed out. 
Now, when we consider circumstances, and compare the 
cost of appl this treatment to peat with the results effected by 


to 

its application, I think it must be obvious to any one acquainted 
pg districts, with the use of machinery, and with the 
value of fuel, that the attempt to apply such treatment to p is 
like breaking a fly upon a wheel, that the means are totally dispro- 
portionate to the end, and that the use of peat as fuel is altogether de- 
rns on local circumstances, the se of those circumstances 
ing the want of coal, or the high price of it, and the presence of an 
abundance of peat of good quality. These are the circumstances 
which would determine the consumer of fuel in choosing peat or 
coal. It is entirely a question of cost. To the landowner there 
may be, in some cases, other inducements to promote the use of peat 
in place of coal, such, for instance, as the employment of a popula- 
tion which would otherwise be in idleness; the desire to clear away 
the peat and make land available for agricultural purposes ; but these 
circumstances are all incidental, and of a nature foreign to the true 

merits of the question as to the value of peat as fuel. 

I am quite convinced, however, that there are many places in the 
Highlands of Scotland, and per! ‘also in Ireland, where the con- 
current influence of a variety of circumstances favourable to the 
application of as fuel is sufficiently great to admit of a vast 
amount of And. %. effected by carrying out the cutting of it on 
a large scale. Thus, for instance, steam communication between 
Glasgow and the various ports of the Western Islands of Scotland 
is still very expensive on account of the necessity of —— out 
the coal for the return fassage of the steamers. The cost of the 
coal consumed in the steamers running between Glasgow and Stor- 
com Sen ae and there is much more than a mere 
probability that a judicious liberal-minded application of capital 
would be ocvetad =: in establishi 


the use of peatas fuel in those 
steamers on their return to ww. The applicability of the 
peat for this purpose is undubitable, have employed peat as the 
only fuel for steam boilers during the last four years, and have found 
it to answer admirably. It has also been tried by Mr. James Napier, 
of Glasgow, on board his steamer, the and he is of opinion 
that it might be used in the place of coal. The fact of its being only 
half the fuel value of coal would in this instance be counterbalanced 
by the advantage of its cost being less than that of coal. Besides 
this, the steamers running between Glasgow and the Western Islands 
are chiefly supported by the freights from Glasgow; their return 
cargoes are sufficiently small to admit of their using peat as fuel, 
although a greater weight and bulk would be needed of it than of coal. 
Moreover, the peat being a natural production and incumbrance of 
those islands, its use for this purpose would at once be a means of 
establishing a productive industry, and also of affording what is so 
much needed there —a greater opportunity for employment, while 
at the same time the condition of the people would be bettered ; 
and, by the removal of the peat, land would be cleared for culti- 
vation, and the climate improved and rendered less unfavourable to 
vegetation. At nt, however, the peat deposits of these islands 
and of the Highlands generally, though containing the elements 


‘of social amelioration, of industry, and of wealth, lie like a huge 


inanimate chaos, burying the land which might yield abundant 
harvests, preventing the labour of the inhabitants, and hinder- 
ing the development and maturing of the crops on those few patches 
of ground which are yet cultivated. : 

The next application of peat, and that to which I purpose to refer 
more especially in this paper, is the manufacture of oils and paraffin 
from it by distillation. i 

It will doubtless be remembered that, in the year 1849, great 
interest was excited in Parliament and throughout the country by 
the announcement that a method of obtaining valuable products 
from the peat of the Irish bogs had been discovered, and that a 
company had been formed for the purpose of carrying out, on a large 
scale, the manufacture of those products from peat in Ireland. 

The proposed undertaking was very warmly supported by the 

ress, and was described in apopular journal as constituting an 
Trish E! Dorado. 

This mode of working peat was devised by Mr. Rees Reece. It 
consisted in distilling the peat in a kiln, much in the same way as 
Lord Dundonald, in 1781, distilled coal for tar, oil, &c., with this 
difference, that Mr. Reece employed a kiln constructed more in the 
form of an iron smelting furnace at the bottom, and that he employed, 
as in such iron furnaces, a blast of air for the purpose of maintaining 
the combustion of the peat at the lowerend of the kiln, by which 
means heat was produced for distilling the peat at the upper part of 
the kiln. By thus distilling peat a tar was obtained which, on sub- 

uent distillation and treatment, yielded oil and paraffin. 

n co uence of the very great public attention directed to this 
project, an investigation of the subject was instituted, at the sugges- 
tion of Lord Clarendon and the Chief Commissioner of Woods, by 
the chemical officers of the Museum of Irish Industry, under the 
direction of Sir R. Kane. The results of that inquiry were pub- 
lished in a Blue Book in the year 1851. 

Among the ucts which were shown to be obtainable from 

were n and certain hydro-carbon oils, which it was pro- 
posed by Mr. Reece to use as solvents of india-rubber and for lubri- 
cating machinery, 

These oils ond pundin were obtained, in the first instance, as tar, 
by the distillation of the peat, and the results given in Sir R. Kane's 
report go to show that there is no serious difference in the nature 
and amount of the produce, whether the distillation of the peat 
be conducted in close retorts or in kilns, as pro by Mr. Reece. 

The subst of the inder of Mr. Paul’s paper was read by 
him at the last meeting of the British Association, and has already 
appeared in Tue Encineer. 








NOTES FROM NEW SOUTH WALES. 


WE resume our recapitulation of the last data—partially exhausted 
last week—available in illustration of the material progress achieved 
by the important colony of New South Wales. esérs. I 
Russell and Co. have completed a new steam dredge (to be used in 
the deepening of the Shoalhaven river), in the construction of which 
it was imperative that a very light draught of water should be 
observed. ‘The dredge is of iron, 68ft. in length by 24ft. Gin. beam, 
and only drawing 2it. 6in. water, but capable of taking out silt to 
the depth of 12ft. The vessel is a centre dredge, constructed to 
deliver the silt over the stern, across which the punts, are intended 
to lie. The hull is provided with four sets of mooring bit sand two 
bilge pumps—one worked by the engine and the other by hand, 
On the starboard side of the well is the cabin for the master, con- 
sisting of sitting and bed-rooms, pantry, and water-closet; on the 
larboard side is the accommodations for the engineer and crew, in 
separate apartments, leaving the whole of the after part of the 
dredge for the stowage of stores, &c. The engine room, placed 
forward, contains a crank overhead engine of 12-horse power, the 
boiler being tubular; there is also a novel appliance for raising or 
lowering the bucket ladder, by which the blocks, tackle, and winding 
boards hitherto used are dispensed with. It consists of a hydraulic 
press of 44in. diameter, ay direct-acting principle, worked by a 
direct-acting steam cylinder of 6}in. driving a pump, ‘of jin. dia-~ 
meter; this mechanism, with the greatest ease, lifts the ladder and 
buckets weighing 10 tons ; its action is so simple that one man can 
at will command the whole machinery of the dredge, to facilitate 
which the various starting bars, &c., are placed most compact! 
together in the engine-room. The driving power of the engine 
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communicated to the line shaft, on 

along the main sian nt the venntl, 0 bevel at the stern end 
gesting into the wheel on the tumble shaft, the whole of the framin 

ing securely trussed and braced. The ladder, which is o 
bark, is trussed with wrought iron, There are also three winches 
on deck worked by steam—the one placed in the bow is a direct- 
acting steam winch, with two cylinders attached; this is used for 
working the foremost moorings, while on either side aft are placed 
the other two winches, which communicate with the main engine by 
means of gearing and belts. The buckets are 22 in number, lifting 
with ease 500 tons of silt per day. 

With regard to miscellaneous public works on hand in the colony, 
it may be added that since the completion of two contracts for the 
extension of the public wharf at Newcastle, no further portion of 
the work has been commenced; but, as the sum of £15,000 has 
been placed on the estimates for its further extension, and as the 
whole of the previous vote has not been expended, it is intended to 
proceed shortly with the continuation of the wharf. Two new 
steam cranes, of the most improved construction, recently ordered 
from England, are shortly expected to arrive; one of these is from 
Messrs. Fairbairn, of Manchester, and the other from the Kirkstall 
Forge. Increased accommodation is required by the coal companies 
at Newcastle, and the subject is engaging the attention of the officers 
of the Harbours and Rivers Department. A contract has been 
taken by Messrs. Dibbs and Co. for the deposit on the bank at 
Bullock Island of a considerable portion of the ballast which arrives 
at Newcastle, and the work is being — with: the object 
being to form a dyke for the purpose of converting Bullock Island 
into a sluicing reservoir. Ballast is also being deposited at the 
wharf at Stockton, whence it will ultimately be conveyed 
across to form a northern breakwater parallel with that to 
Nobby’s. The contract for constructing a breakwater at the 
entrance of the Clarence river is being actively carried out. 
A large amount of preliminary work had to be performed 
before the formation of the breakwater could be commenced, 
it being necessary to erect cottages for the workmen, powder maga- 
zines, blacksmiths’ shops, and other buildings, besides putting up 
three large derrick cranes, and laying down a railway 600ft. in 
length. The works for improving the navigation of the Moruya 
river, which consist in the construction of a stone dyke on the 
south side of the entrance to the river, are advancing towards com- 
ase a The + is now above 800ft. in length, and it has already 

ad the effect of deepening the channel. A dredge for the Shoal- 
haven river has been completed, and is about to be despatched to its 
destination. The punts are being built by Mr. Cuthbert. The 
harbour works at Wollongong, which are being carried out by Mr. 
Gibbons, are progressing satisfactorily. Tae excavation for the new 
basin is in an advanced state ; out of 54,000 yards of excavation about 
40,000 have been taken out, and it is expected that that portion of the 
work will be finished by theend of the year. The excavation under 
water for the deepening of the old basin is being effected by means 
ofa drilling machine driven by a small horse engine. Between 
3,000 and 4,000 yards of rock have been removed by this process. 
The harbour works at Kiama are also being actively proceeded with. 
The excavation for the new basin within the temporary dam is 
nearly finished, about 33,500 yards having been taken out. Steam 
engines are at work for hauling up the trucks with the débris, and 
for pumping out the water. It is probable that the works will be 
completed in seven or eight months. In preparation for the com- 
pletion of railway communication to Morpeth, surveys have been 
made of the river, with a view to the construction of a public wharf. 

A return has been issued showing the result of experiments made 
under the direction of the Admiralty to test the value of Australian 
coal for naval purposes. We annex the results in a tabular form :— 
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The observations made by.the examiners should also be ap- 
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pended: — Australian Agricultural Company: This is good coal, 
the evaporative power being rather above the average; but the 
quantity of clinker and ash is rather above the average.—Tomago 
Coal Company: The water evaporated per pound of coal is below 
the average of north country coal, and the rate of evaporation per 
hour is equal to the average of north country coal. The clinker 
and ash are large and spread, and stick to the bars, and their per 
centage is high.—Four Mile Creek Coal Company: This coal is 
about equal to the average of north country coal in evaporative 
power, and the por centage of ash is rather above that of north 
country coal.—Coal and Copper Company: The rate of evaporation 
is below that of north country coal. A large quantity of clinker 
and ash; the clinker forms quickly, causing much trouble in stoking. 
—Wallsend Coal Company: Very good in every respect.—Bellambi 
Coal Company: Very = BA coal; the rate of evaporation being 
very low, and the quantity of ash being great.—Mount Keira Coal 
Company: Very inferior coal; the evaporative power being 
very low, and the trial giving a large quantity of ash.—Minmi Coal 
Company: Good coal, about equal to the average of north country 
coal. The per centage of ash is rather high.—Australian Agricul- 
tural Company: Good coal, about equal to the average of north 
country coal. The per centage of clinker and ash is rather high.— 
Tomago Coal Company: This coal is rather below the average, 
and the quantity of aber and ash is great.—Tomago Coal Com- 
pany: The ne power of this coal is very high, but the 
quantity of clinker and ash is great. 





SIMONS’ CONSTRUCTION OF SHIPS. 

Tuis invention, by William Simons, of Renfrew, N.B., relates to 
the constructing of ships or vessels with iron frames, combined with 
external wood planking, and comprises improvements designed to 
render this system of construction more satisfactory than hitherto. 

A first improvement consists in fastening the wooden planks to 
the iron frames by means of screw bolts or other bolts made of iron 
or steel, and partly covered with copper, yellow metal, brass, zinc, 
or any combination of these metals. It is preferred to use a screw 
bolt A, as shown in the sectional view, Fig. 1, such screw bolt 
being of iron or steel, and being fitted with an iron or steel nut B 
and the copper or other covering C is applied to the head D of the 
bolt, and to as much of the body or shank A thereof as is embedded 
in the plank E, while the part passing through the frame i and 
nut Bare not so covered. By these means injurious corrosive action 
will be prevented from arising on the one hand from the contact of 
a bare iron or steel bolt head with the external copper or other 
sheathing, or on the other hand from the contact with the iron 
frame of nuts and bolt points of a different metal. Bolts of the 
same kind may also be used to secure the deck planking to the 
beams. 

A second improvement, shown under one modification in Figs. 
2 and 3, consists in introducing between the iron frames F and the 
external wood planking E, flat bars or plates G, of iron or other 
metal, each bar or plate G being disposed diagonally from about the 
gunwale down to the keel, as shown in Figs. 2 and 3, or down to 
the bilge only, as shown in Fig. 4, and being rivetted or otherwise 
fastened upon the outsides of the frames F. The external or out- 
side planking E may be checked or scored out on its inner surface 
to receive these diagonal bars or plates G. In combination with 
these diagonal bars or plates G similar or somewhat similar bars or 

lates H, as shown in Fig 5, may be rivetted to the insides of the 
rames F, or to the reverse angle irons attached to the frames, being 
disposed in reverse diagonal directions to the bars G, described as 
attached to the outsides of the frames. 

A third improvement consists in fastening or binding to each other 
the outside wooden planking of iron-framed ships by means of diagonal 


vertical plane or in a plane parallel to the face of the planks and 
across the seams of two or more layers or ranges of planks. These 
diagonal seam bolts are indicated by dotted lines, as introduceé. in 
the wooden planking E, in Figs. 2, 3, and 5. ‘he bolts may be of 
iron, copper, or other metal, and they may be clenched. 

The several improvements hereinbefore described may be applied 
not only to vessels entirely planked over from keel to gunwale, but 
also to the planking of vessels only partially planked. 





Oxycen Gas.—A prospectus has been issued of the Oxygen Gas 
Company, with a capital of £100,000 in shares of £20. The 
company propose to purchase Mr. Webster's patent for the manu- 
facture of oxygen gas (the consideration for which is to be £25,000, 
entirely in paid-up shares), and to grant licenses for its use. 
Hitherto the cost of producing oxygen gas has been £6 per 1,000 
cubic feet, and the statement is that under the present process it can 
be produced in any quantity at from 5s. to 10s. per 1,000 feet. The 
chief use anticipated for it is to produce perfect combustion in lamps, 





stoves, smelting furnaces, &c, 
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Roman Ratways.—(From our Correspondent.)—Important sections 
of the Roman system of railways are to be inaugurated to-morrow 
—— 6). One extends from Rome to Ceprano, and the other 
rom Ceprano to Presenzano. This enterprise was first set on foot 
by M. Mires, and, aithough it has had to struggle with many diffi- 
culties, it is advancing towards its full development. 

Trarric Recerpts.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 22nd of November, on 
10,499 miles, to £518,067, and for the corresponding week of last 
year, on 10,186 miles, to £499,972, showing an increase of 313 miles, 
and of £18,095 in the receipts. The gross receipts on the following 
fourteen railways amounted in the aggregate, on 7,221 miles, to 
£405,127; and for the corresponding week of 1861, on 7,006 miles, 
to £392,901, showing an increase of 215 miles, and of £12,226 in the 
receipts. The increase on the Caledonian amounted to £1,170; on 
the Great Eastern to £94; on the Great Northern to £273; on the 
Great Western to £1,993 ; on the Lancashire and Yorkshire to £41 ; 
on the London and North-Western to £3,273; on the London, 
Brighton, and South Coast to £1,236; on the London and South- 
Western to £2,726; on the North British to £405; on the North- 
Eastern to £1,006; and on the South-Eastern to £1,410; total, 
£13,637. But from this must be deducted £669, the decrease on the 
Great Southern and Western; £648 on the Manchester, Sheffield, 
and Lincolnshire; and £94 on the Midland; together, £1,411, 
leaving the increase, as above, £12,226. The goods and mineral 
traffic on those lines amounted to £239,597, and for the correspond- 
ing week of 1861 to £230,870, showing an increase of £8,727. The 
receipts for passengers, parcels, &c., amounted to £165,530, against 
£162,031, showing an increase of £3,499. The traffic receipts on 
64 other lines amounted, on 3,279 miles, to £112,940, and for the 
corresponding week: of last year, on 3,180 miles, to £107,071, show- 
ing an increase of 99 miles, and of £5,869 in the receipts. The 
passenger traffic on the principal lines shows a falling off of £6.560 
as compared with the preceding week. The total receipts of the 
past week show a decrease of £4,553 as compared with those of the 
preceding week, ending the 15th inst. 
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or oblique seam bolts, such bolts being driven in edgeways in a | 


Freire A 15-1n. Gun in A Cupona.—On the 15th ult. the Ericsson 
| battery Passaic made her final trial trip, when her great guns were 
| tried. The following is a report of the experiments :—Firing com- 
; menced at half-past one. The first shot struck about 300 yards from 
the vessel in the water, glanced off, and flew into the bosom of the 
Palisades. Nothing broke—the turret was there, as strong and solid 
|asarock. ‘The concussion was not felt any more than the captain 
| of a 32-pounder feels it on board a frigate. ‘The first fire resulted in 
| no smoke tospeak of, no inconvenient concussion, and the complete 
success of a grand idea. The first charge consisted of 20 1b. of 
| powder and a hollow shot (330 lb.), fired out of the I6in. gun. It 
recoiled 17in. he second shot was fired out of the 1din. gun, 
there being really no need of discharging the ilin. The 
first shot having proved the practicability of the = 
the entire charge of 35 lb. of powder was now put in. Notwith- 
standing the success of the experimental fire, the timid ones still 
kept in the background. Captain Drayton pulled the trigger. Once 
more the echoes of the Palisades rang out. The recoil and smoke 
were reported “ insignificant,” and the shot—a hollow one—buried 
itself again in the beach. Cheers were loudly given for the Passaic. 
The noise is only troublesome outside the turret, on deck, where no 
one has any business to be. The recoil was a few inches greater 
than at first, owing to the compressers not being properly tightened. 
At the third shot the compressers were righted, and there was even 
less recoil than at first. A full 351b. charge was put in, and the 
3301b. hollow shot. The ball struck the water as before, there 
being no desire to elevate the gun, or to test any but the one great 
principle. The facts established by the experiment are as fol- 
lows :—First, a gun may be fired inside a turret. Second, in 
| order to appreciate the nature of the second result, it should 
be known that the Armstrong guns in England have been con- 
demned for use on shipboard, chiefly because a sufficient number 
of men could not be placed in the turret to work them; twenty- 
five failed to do it satisfactorily, and the Armstrong gun weig' 
but 14 tons. On Saturday four men worked a 1din. gun, which 
weighs 20 tons. Next week Mr. Whitney will put a 15,000-lb. 
gun on board the Keokuk, which will require twenty men, while 
the 42,600-lb. gun of the Passaic is moved by four. Third, the 
third result is a very important one. It is the immobility of the 
Passaic. Waves break on the iron margin of the craft and splash 
in harmless foam about the deck. they ha¥e no hull to strike—no 
higb bulwarks; even the turret presents an angle at every side. So 
much for the results. The following is a tabular recapitulation of 
the experiments :— 








Ball Charge of 
weighed. powder. Recoil. 
First shot .. .. .. 330 ib. (hollow) 20 Ib. 17in. 
Second shot .. .. 3301b. (hollow) 35 Ib, 3ft. 10in. 
Third shot.. .. .. 330]b. 35 Ib. 2ft. Sin. 

















THE ENGINEER. 








Tixc. 5, 1862. 





CALVERT’S COTTON GINS. 





Tue illustrations represent the hand cotton gins made, upon the 
yews of Mr. Francis Alton Calvert, of Manchester, by Messrs. John 
lice and Co., of Jersey-street, Manchester. In the section A is the 
wire cylinder made upon a former patent of Mr. Calvert’s, and 
taking the place of the saw roller in the common saw gin. The wire 
cylinder is made after this manner: the face is wound with toothed 
angle steel wire din. apart, a half round wire is wound between 
this to secure it to the face of the cylinder, and also to partly fill up 
the space between the teeth; the fluted roll B takes the place of the 
stationary grids in the saw gin, C is the brush in all respects as the 
saw gin, D is the hopper into which the cotton is fed. This swings 
on a hinge at the point a for the purpose of opening the hopper to 
let out any foreign matter that may accumulate, such as bolls of the 
cotton, bits of wood, stones, &c., without stopping the gin. 
E is the exit for cleansed seeds, which being on the outside of the 
a and having no fibre on them, drop into the lower part of the 
opper. 
board, H is the piece that forms the throat, I the exit for cotton, bd is 
an angle stretcher to keep the cotton from going over the top of the 
roll B; iis the entrance for air to supply the brush, and which 
should be let in in the manner shown. ‘The illustrations represent 
the smallest size of gins, and are commonly worked by hand or foot 
power. They are capable of ginning from 150 Ib. to 200 1b. of clean 
cotton daily ; the larger sizes have a capacity of from 500 1b. to 
2,500 Ib. per day. The saw gin, notwithstanding the number of 
patents that have been granted in the United States, is the same in 
principle now as when first made by Mr. Whitney. Its faults are 
well known. First: As the saws run between the grids much care 
must be taken that they do not touch, as that would cut the cotton, 
and, as the operation of ginning is attended with plenty of dust, this 
has often to be looked to. This difficulty is avoided in the improved 
gin, by the use of the roller B. Second: The danger of maiming 
the attendant, who, as is generally the case, is a person with a 
limited amount of forethought, and who in many cases loses two or 
three fingers. This it will be seen could never happen in the im- 
espe gin. Thirdly: In the saw gin small stones, nails, or other 
ard substances which, by accident get into the hopper, are brought 
by the saws against the stationary grids, and the points of the saw 
teeth are set back in a manner to render them useless. In the pre- 
sent gin, as the roller B has sucha velocity as to keep back anything 
of a hard nature, and knocks it to the other side of the hopper, 
where the motion of the cotton roll carries the object round to the 
opening E. Fourthly: In respect of the power to work the gin, it 
has been found by trial that the improved gin takes less by one-third 
than the saw gin. 








DREADFUL BOILER EXPLOSIONS. 


On Wednesday week the boiler of a steam thrashing machine 
exploded upon the High Moor Farm, near Alnwick. A number of 
young women, chiefly “ bondagers” upon the farm, were assembled 
around the fire of the boiler-house, chatting after dinner with some 
lads, before they resumed work in the barn adjoining. Some masons 
had been there warming themselves, but had just returned to 
work, when at twenty minutes past one the farm steward called 
in at the door of the boiler-house that it was time for the young 
people to come out and resume their employment. Seven of the 
party rose, and were in the act of going out, the other six, 
five of whom were girls, remaining at the fire, when the boiler 
exploded with an appalling noise. Those who had remained 
sitting were killed on the spot. The seven who were in the act of 
leaving the building were all severely injured, and five of them have 
since died, and it is feared that some others of those injured will 
scarcely survive. The boiler, which is described as having been avery 
old one, was carried by the force of the explosion completely through 
the roof of the building, which was knocked into ruins by the con- 
cussion. The boiler was hurled to a height of 40ft. over the neigh- 
bouring straw barn, and fell on the opposite side into the yard. A 
girl who was spreading chaff in the straw barn was injured by the 
alling pantiles, and a little boy, the son of the steward, who was 
playing at the door of the boiler-house at the time of the explosion, 
was hurled to a distance of Sift. against a hayrick, and one of his 
legs was broken. He has since died. 

About seven o'clock on Wednesday morning a dreadful boiler 
explosion took place at the premises of Messrs. Beatson and Co., 
the Midland Ironworks, Masborough, by which a number of men 
have been killed. Several boilers, of various dimensions, were fixed 
in the rolling-mill to furnish the power necessary to work the large 
number of rolls that were in use. One of these boilers, nearly the 
largest in the place, was embedded midway between two smaller 


F is a stationary and G a movable board called the trash | P° 








At a few minutes after seven on Wednesday morning there 


were about 150 men and boys employed in the shed. The 
work was proceeding as usual, when suddenly a tremendous report 
was heard, the large boiler launched itself forward into the mill, 
and in an instant the whole place was in ruins, The explosion is 
described by those who saw it as having been most awful. Thetwo 
large tubes of the boiler were projected with immense force to the 
rear of the premises, accompanied by red-hot bricks from the bed of 
the boiler, slates and sheets of iron from the roof of the shed, and other 
portions of the débris, which covered the whole space around. The 
boiler itself, as we have said, was launched with inconceivable force 
right into the body of the rolling-mill. The supports of the roof 
were broken, solid iron columns of 12in. or 14in. thickness snapping 
short off, as if they had been made of glass. The roar of the 
explosion was terrible, but it was quickly succeeded by still 
more appalling sounds—the shrieks and screams of the unfortunate 
rsons who were buried beneath the ruins. The survivors set 
immediately to work, and, having taken steps to obviate any 
danger from the other boilers, they commenced to extricate 
the wounded and the dead. Of the latter there were found five, 
most of whom had been killed instantaneonsly by the rush of the 
boiler or the ponderous fragments which it displaced. Their bodies 
were removed to the Butchers’ Arms, an adjacent public-house. Two 
others, who were removed insensible, died shortly afterwards. Up 
to one o'clock there had been seven deaths; twenty-five persons 
have been injured, most of them suffering from wounds of a very 
dreadful nature, caused by the scalding water and steam, or by the 
fall of fraginents of the ruins. Nine of them were sent at once to 
the Masborough station and taken by train to Sheffield, where they 
were removed to the General Infirmary. The collapsed tubes, and 
the numerous rents in the side of the boiler, indicate that the explo- 
sion was caused by the want of a proper quantity of water. 





TeLecrarnx 10 British Cotumpta.—Mr. George Grenfell Glyn, 
M.P., Mr. Watkin, Mr. Robert Benson, Mr. Newmarch, F.R.S., 
Mr. H. Wollaston Blake, and Captain Glyn, R.N., have had an 
interview at the Hudson’s Bay House, with the Governor and 
Court of the company, with reference to the establishment of tele- 
graphic and postal communication across British North America to 
British Columbia and the Pacific, the conference having been 
suggested in a communication from the Colonial-office. 

‘Tne Royat Soversien.—The Royal Sovereign shield-ship, being 
converted at Portsmouth, is making rather more satisfactory 
progress now than ashort time since. The massive timber beds on 
which the towers, guns, and shields will revolve are very forward, 
the foremost bed, in fact, being finished, and the manner in which 
it has been put together reflects the highest credit on the shipwright 
department of the yard. The circular rims of these beds are formed 
of bent strips of American white oak. The central iron cylinders, 
one of which will be fixed in the centre of each bed, as a supporting 
pivot for the guns and shields, have been commnsnecd in the 
smithery, but each cylinder will take some weeks in its manu- 
facture, owing to the want of the requisite mechanical means for 
carrying out such unusually heavy and peculiar work. In 
building up each cylinder two plates are first forged, each plate 
being 7ft. 6in. in length, 3ft. 7in. in width, and 4in. in thickness. 
They are next bent, each longitudinally in a semicircle. After 
this last operation has been completed under the Nasmyth hammer, 
they are conveyed to the steam factory to have their edges bevelled, 
for welding, which is carried out in the smithery with “ binding” 
iron. The rough cylinder thus completed, is afterwards turned 
inside and out in the lathes of the steam factory. No. 1 cylinder of 
the Royal Sovereign has gone through about one-half of this 
process. 210 hands are now employed upon the ship, chiefly on 
the beds for the guus and shields, fixing the iron beams for the 
upper deck in readiness for receiving the plating and planking, and 
the fitting of the main deck. The external planking round the stern 
is now completed, and a gang of men are employed, under the 
direction of the officer who has charge of the ship’s conversion, 
working overtime to get out the moulds for her after armour plates 
as quickly as possible. ‘he machinery for bending the plates is not 
yet in working order, but it has now reached such a stage that 
hopes are entertained of its being available in about ten days or a 
fortnight. The building which contains the hydraulic machinery 
and the annealing furnaces for preparing the plates has been built 
at the north end of the yard, near the shed under which the Royal 
Alfred is being converted from a 90-gun line-of-battle ship to a 
40-gun iron-plated frigate. Workmen are now employed in pre- 
paring the launching ways and cradle for the launch of this ship, 
which is ordered for January next. Upwards of 200 hands are 
employed upon her, but great delay has taken place owing to the 


ones, at about eighty yards from the entrance gate. The roof of the | non-delivery of her iron beams and upper deck plating by the con- 
shed which covered it was partly sheet iron and partly slate, and 
the supports were wooden and iron beams crossed upon iron pillars. 


tractors. It is almost needless to say that as yet she has none of 
her armour-plating attached to her sides. 








Merroroutran Rauway.—The works on the main line of this rail- 
way are nearly completed, with the exception of the Paddington 
Junction, or Bishop’s-road Station, Considerable progress has been 
made in the construction of the signals, which have caused much 
delay from the difficulty of making them perfectly simple and more 
than usually effective. It is believed that those difficulties will soon 
be overcome, and that in the course of two or three weeks at furthest 
the line will be ready for public traffic. Every endeavour is being 
made to render the working of the traffic as successful as possible. 
Trains have been run through, both on the up and down lines, 
several times, with a view to test the stability of the permanent way 
and the efficiency of the engines and carriages. The locomotives, 
which are of peculiar construction and run through without 
emitting steam or smoke, have been found to work very well, and 
the permanent way isalsoin good working order. No day has yet 
been fixed for the opening of the railway, but it is believed that 
about the middle of next month will be the time. 

Tau Encore Driver To nis Enorne.—-We find the following 
lines in Blackwood for the current month, under the signature of 
“W.J. M.R.,” which would just fit Professor W. J. Macquorn 
Rankine :— 

Put forth your force, my iron horse, with limbs that never tire ! 

The best of oil shall feed your joints, and the best of coal your fire : 

So off we tear from Euston-square, to beat the swift south wind, 

As we rattle along the North-West rail, with the special train behind :— 

Dash along, crash along, sixty miles an hour ! 
Right through old England flee ; 

For I am bound to see my love, 
Far away in the North Countrie? 

Like a train of ghosts, the telegraph posts go wildly trooping by, 

While one by one the milestones run, and off behind us fly ; 

Like foaming wine it fires my blood to see your lightning speed,— 

Arabia's race, ne'er matched your pace, my gallant steamborne steed 

Wheel along, squeal along, sixty miles an hour ! 
Right through old England flee ! 

For | am bound to see my love, 
Far away in the North Countrie. 

My blessing on old George Stephenson ! let his fame for ever last ; 

For he was the man that found the plan to make you run so fast : 

His arm was strong, his head was long, he knew not guile nor fear ; 

When I think of him it makes me proud that / an. an engineer ! 

Tear along, flare along, sixty miles an hour ! 
Right through old England flee ! 
For I am bound to see my love, 
Far away in the North Countrie. 
Now Thames and Trent are far behind, and evening's shades are come ; 
Before my eyes the brown hills rise that guard my true love's home : 
Even now she stands, my own dear lass! beside the cottage door, 
And she listens for the whistle shrill, and the blast pipe’s rattling roar :— 
Roll along, bowl along, sixty miles an hour! 
Right through old England flee ! 
For Lam bound to see my love, 
At home in the North Countrie. 

Tue Tattow Tree 1 Atoerta.—This remarkable tree, a native 
of China, and called by botanists Croton sebiferum or Stillingia se- 
bifera, has now been successfully acclimatised in Algeria, through 
the exertions of the French Government. Its cultivation on a large 
scale would be extremely advantageous to the poorer classes, since 
it would diminish the cost of candles. A tree ten years old yields 
from one to two kilogrammes of tallow, fifteen years late it will yield 
from three to four. It requires no care or watering; it may be 

lanted on the roadside; its leaves are like those of the aspen; its 
rk is white and smooth; its seeds of an almost hemispherical form, 
are covered with a waxy substance. In the island of Chusan large 
quantities of oil and tallow are extracted from its fruit, which is 
gathered in November or December, when the tree has lost all its 
leaves. Thetwigs bearing the fruit are cut down and carried to a 
farm-house, where the seed is stripped off, and put into a wooden 
cylindrical box open at one end and pierced with holes at the oppo- 
site one. The box is then suspended in a cylindrical kettle contain- 
ing water, and the diameter of which differs but little from that of 
the box. The water is then made to boil, and the steam penetrating 
into the box, softens the seeds and facilitates the separation of the 
tallow. After about a quarter of an hour's exposure to steam, the 
seeds are poured intoa stone mortar, where they are stirred about 
until all the tallow has been separated in a semi-liquid state, It is 
afterwards poured into a cylinder with a hole at the bottom, through 
which it is driven by the action of a press. It comes out perfectl 
white, free from all husks and impurities, and soon becomes soli 
The vessel which receives it has been previously moistened and 
powdered with a red earth, to prevent the cohesion of the tallow. 
In hot weather the candles le with the latter are apt to become 
soft, and even liquid. To guard against this inconvenience, they 
are dipped into wax. The seeds that have undergoye the operation 
above described are pounded, and oil is extracted from them by 
pressure.—Galignani. 
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NEW RAILWAY BILLS. 


Tue notices of intended applications to Parliament in the 

session for railway bills are very numerous, and from the tenour of 
those notices it would appear that so like a better feeling 
— among railway companies. Several of the notices provide 

‘or the interchange of traffic, and for ose meany its transit over 
other companies’ lines; there are also provisions for the joint work- 
ing and leasing of new and competing lines by the companies inte- 
rested. The most important and costly projects for consideration in 
the next session are’those for suppl further railway communi- 
cation in and near the metropolis. The Mi! ind Railway Company 

ropose to extend their Leicester and Hitcuin line from Bedford to 


t. Alban’s, Edgware, , and London, on the north 
side of Euston-road, and by a junction with the Metropo Railway. 
It is proposed to makea railway from the Metropolitan Railwa: 


near the Gower-street passing through and Kentis' 
towns, and terminating by a junction with the Tottenham and 
Hampstead Junction Railway at thus opening a com- 
munication from Farringdon-street to pstead, Tottenham, and 
the Easter: Counties Railway. There is a project for making a 
railway {\« 1 ing’s-cross to Great Windmill-street, near the Regent- 
circus, !'wcadilly, and from Leicester-square to Kensington, and by 
other companies’ lines to Hammersmith, Isleworth, and Brentford. 
A railway in lieu of the authorised one ‘is proposed to ran from 
the London, Chatham, and Dover Railway, on the south side 
of Earl-street, Blackfriars, to the Metropolitan Railway at West- 
street, Smithfield, having stations at Ludgate-hill and Farring- 
don-street. The Metropolitan Company ask power to purchase 
land on each side of the authorised extension line from Smithfield 
to Finsbury-pavement, and to make working and other arrangements 
with the Midland Railway for the use of the Finsbury extension 
line and station, and for contributing towards its construction. The 
Great Eastern have given notice for extending their line from Shore- 
ditch to Finsbury-circus, and to construct a railway station there. 
A project has been started for making a railway from the London 
and Blackwall Railway to the South-Eastern and Brighton Railways, 
by means of a high-level bridge across the Thames from Tower-hill 
to Bermondsey. The bridge is also to be made available for ordinary 
poe traffic, horses, and carriages. There is another project 
or forming a junction line between the Blackwall Railway and the 
South-Eastern and Brighton Railways, by passing through the 
Thames Tunnel. ‘The Great Eastern propose to make a new 
railway from Edmonton to the North “London Railway at Kings- 
land, passing thence to Shoreditch and London-wall, near Firsbury- 
circus. It is proposed to incorporate a company for making a railway 
from the North London Railway, near Dalston, to Silver-street, 
Edmonton, with branches from Stoke Newington to the Great 
Northern Railway, near Hornsey-wood-house, and from Hackney to 
the Tottenham and Hampstead Junction Railway, near Hanger- 
lane. ‘the Brighton Company propose to make a new line from 
Batiersea to the Crystal Palace, a railway from Camberwell to 
Horselydown, and railways from Peckham to Tooting, Mitcham, 
and Sutton, and from Dorking to Leatherhead. The London, 
Chatham, and Dover Company propose to make branches to Streat- 
ham, ‘Tooting, Mitcham, Epsom, and Sutton, from their Metro- 
‘litan Extension lines: and also to Peckham, Greenwich, and 
oolwich, with branches to the Thames, and improved communi- 
cations with the Victoria Station and the Crystal Palace. It is 
oe ema to make a new railway from the end of the Greenwich 
tailway to the Charlton station of the North Kent Railway, and 
from the London, Chatham, and Dover Railway near Dartford to 
Gravesend ‘To make a railway from the West London Extension 
to the Hammersmith and City Railway at Hammersmith. The 
most important extension line from railways on the south side of 
the Thames is that from the London, Chatham, and Dover Rail- 
way at Penge and Beckenham to East Grinstead, Lewes, and 
Brighton. The line is intended to terminate at a point about two 
miles to the east of the present terminus at Brighton. This will 
give the public a second line of railway from London to Brighton 
by means of the London, Chatham, and Dover Metropolitan 
Extension lines. It is proposed to make a railway from the Great 
Western at West Drayton to Staines, and from Egham to Woking ; 
also from Egham to Chertsey. A line from Hammersmith to 
Kew and Kichmond. With regard to more distant projects, 
the proposed railway from the North British Railway at 
Edinburgh to Dunfermline vid Queensferry is looked upon as one 
of importance. The Edinburgh and Glasgow propose to make a 
competing line. The East Gloucestershire scheme, which received 
so much opposition from some of the Great Western shareholders, 
is intended to be modified or postponed for further consideration in 
some future session. ‘There are several bills for raising additional 
capital, making deviations from authorised railways, and for the 
construction of short branch and junction lines. There are seven 
projects for additional railway communication in Bristol, the forma- 
tion of a central railway station there, and for improving the docks. 
There are numerous bills for incorporating what are technically 
called “independent companies” for making branch lines from 
local places to or between established railways, and for authorising 
those established companies to subscribe capital towards the construc- 
tion of the “independent” undertakings, and for working them 
when made. They propose to make railways from Boston to Frieston 
shore, from Cardiff to Caerphilly, from Derby to Ashby-de-la- 
Zouch; to make docks, quays, piers, and railways at Fleetwood; 
a railway from Guildford to Epsom, from Kendal to Arnside, 
from Malmesbury to the Great Western Railway at Malford; a 
railway from the South-Western Railway, at Farnborough, to Alder- 
shott, near the Queen’s Hotel; from Fulham to Hammersmith ; from 
Hemel Hempstead to the Boxmoor station of the North-Western ; 
from Birkenhead to Hoylake; from Wareham to Swanage ; from 
Hadlow to the Seven Oaks Branch Railway; from Hartfield to 
Huckfield; from the Rye branch of the South-Eastern Railway to 
the eastern extremity of the Marine-parade, Hastings; from the 
North London Railway, at the Caledonian-road, to the Imperial 
Gasworks, Maiden-lane; from Ramsey to the St. Ives and Wisbeach 
branch of the Great Eastern; from Southam to the Great Western 
Railway ; from Wallingford to the Great Western Railway; from 
the Craven Arms to the Dudley and Woiverhampton Railway ; from 
Rugeley to Uttoxeter, with a branch to Abbotts Bromley ; from Oke- 
hampton to Lidford, from the Oswestry and Newtown Railway to 
Llangynog ; from the Wansbeck Railway to Ford and to Coldstream 
Bridge ; from Blisworth station to Banbury ; from Wolverton to New- 
ort Pagnell; from Stoke-upon-Trent to Market Drayton; from 
Vhitchurch to Gresford, from Muston to the Kidsgrove station, and 

from Keale to Madeley ; from Ealing to Richmond; from Seaton to 
Beer; from Wincanton to Timsbury ; from Shiffnal to Newport and 
Norton Bridge; from St. Ives to the West Cornwall Railway ; from 
the South Wales Railway to Nayland Pill, Milfordhaven; from 
Bovey Tracey to Newton Bushell; from Great Malvern to Abing- 
hall, Newland, Coleford, and Monmouth; from the Great Western 
at West Drayton to Staines and Woking on the South-Western 
Railway; from Wolverhampton to Bridgnorth; from the North 
Devon to Ilfracombe ; from Barnet to the Great Northern Railway 
from Mistley to Thorpe and Walton; from the South London Rail-; 
way to Greenwich and Woolwich; from Market Harborough to 
Melton Mowbray; from Burton-on-Trent to the South Leicester- 
shire Railway; from Barnes to Hammersmith and Kensington ; 
from Brecon to Llandovery; from Evesham to Redditch; from 
Eskbank to Springfield; trom Lytham to Preston. The Cale- 
donian Railway Company propose to extend their line from 
Carstairs to Dolphinton, to widen and improve the Lesmahagow 
branches; to absorb the Granton branches; the Carmarthen and 
Cardigan to extend their line from Llangeller to Cardigan, and 
make branches to Kidwelly; the Glasgow and South-Western to 
make a junction line at Paisley; the Lancashire and Yorkshire to 
construct a railway from Stainforth to the Hull and Selby line at 
Staddlethorpe, and branches from Goole to Armin and from Skelton 
to Howden; the London and North-Western to make new lines 
in the West Riding of Yorkshire, aud a railway from Nuneaton 





to Ashby-de-la-Zouch, from Shakerstone to Whitwick, and from 
the Sandbach station to Great Budworth and the West Cheshire 
ang Furness Railway Company to make a railway 
from ‘orth to Wennington, and to extend the limits of 
Barrow Harbour; the Great Western to make a branch 
from the Dudley line at Brickhouse-lane to the South 
Staffordshire Railway at Tipton; the Kington and Eardisley 
to make extensions to the Craven Arms and to Presteign; the 
London and South-Western to make a junction line near Andover, 
and two other junctions with the Andover and Redbridge Railway ; 
the Great Northern, to make an extension from Spalding to March, 
and from Owston to the Cottam station of the Sheffield Company ; 
the Midland to make an extension from Bedford to London, and 
branch lines from Mangotsfield to Bath and to Bristol, also a branch 
to St. Alban’s, and to the Luton branch of the Great Northern, and 
to make new lines in the counties of York, Derby, Stafford, 
Warwick, Leicester, and Gloucester; the North-Eastern Railway 
Company to construct branches at Newcastle and Starbeck, and to 
make a railway from the Hull and Selby, at Staddlethorpe station, to 
Stainforth and to the Wakefield and Goole line; the Mid-Kent Rail- 
way Company to make an extension from Addiscombeto Croydon, and 
a branch tothe London, Chatham, and Dover, at Beckenham ; the North 
Staffordshire Railway Company to make new railways at Burton- 
upon-Trent, and from Stoke to Leek, also branches to Madeley and 
Market Drayton ; the Norwich and eee | to make an extension 
trom Sutton to Wisbeach ; the South-Eastern Railway oo to 
make a railway to Folkestone Harbour and a junction railway at 
Margate ; the South Yorkshire Railway Company to make a line 
from the copy station of the Hull and Selby line to the 
company’s line at Ashfield-lane, and from Armin to Goole, also to 
extend the Thorne branch; the Vale of Neath to make railways at 
Merthyr and Aberdare, and to lay down the narrow gauge; the 
Whitehaven, Cleator, and Egremont Railway to extend the line to 
the Workington Railway aud make a branch to Cleator Moor; the 
West Midland Railway Company to make a branch to the Bargoed 
Railway; the Great Eastern to make a railway from Chatteris to the 
Ramsey Railway and from March to Spalding. 


Notices have also been given of intended applications in the en- 
suing session for powers to lease and purchase other railways ; and 
also for power to amalgamate certain railway companies. To enable 
the Cork and Youghal Railway Company to lease or sell their under- 
taking to the Great Southern and Western; the London and North- 
Western to purchase the following railways:—The South Leicester- 
shire, the Cannock Chase, the Cannock Chase Extension, the Con- 
way and Llanrwst, and the Hampstead Junction ; the Great Northern 
Railway to lease or purchase the Norwich and Spalding; the London 
avd Ss ath-Western to lease or purchase the following railways :— 
The Chard, the Petersfield, the Ringwood, Christchurch, and Bourne- 
mouth, the Bishop’s Waltham, and the Andover and Redbridge, also 
the Epsom and Leatherhead, and part of the Wimbledon and Dork- 
ing; to authorise the lease or sale of the Lancaster Canal to the 
London and North-Western Railway Company; the Manchester, 
Buxton, Matlock, and Midland to lease or sell the undertaking to 
the London and North-Western and Midland, or either of them; 
the Midland Railway Company to lease or purchase the Redditch 
Railway ; the Taff Vale to lease the Penarth Harbour and Railway ; 
the North British to purchase, hire, or use steamboats, to purchase 
the Wansbeck Railway ; the Shrewsbury and Welshpool Company 
to lease or sell the undertaking to the London and North- 
Western, Great Western, and West Midland Companies; the South 
Yorkshire to lease or sell their undertaking to the Manchester, 
Sheffield, and Lincolnshire Railway Company; the Uxbridge 
and Rickmansworth to lease or sell their line to the London 
and North-Western alone, or conjointly with the Great Western; 
the Vale of Neath to lease or purchase the Swansea and 
Neath Railway, or to amalgamate. To authorise the amalgamation 
of the Great Western and West Midland, and of those companies 
and the South Wales; to amalgamate the Knighton and the Central 
Wales; the London and South-Western to amalgamate with the 
North Devon and the Bideford Extension ; to amalgamate the Stokes 
Bay Railway and Pier and the Isle of Wight Ferry ; to amalgamate 
the este dhutom, and Stockton and Darlington; to amalgamate 
the Oswestry and Newtown, the Llanidloes and Newtown, the 
Oswestry, Ellesmere, and Whitchurch, and Newtown and Mach- 
ynlleth ; also, atsome future period, the Shrewsbury and Welshpool, 
the Aberystwith and Welsh Coast, the Bishops Castle, the Mid- 
Wales, the Brecon and Merthyr Tydvil Junction, the Hereford, Hay, 
and Brecon, the Knighton and Eardisley; the Carnarvonshire, the 
Wrexham, Mold, and Connah’s Quay, and the Manchester and 
Mitford Railway Companies; and to lease or sell those undertakings 
to the London and North-Western and Great Western Railway 
Companies. ‘To amalgamate the Edinburgh and Glasgow with the 
Great Northern, the North-Eastern, andthe North British Railway 
Companies, or to authorise the three latter companies jointly to 
lease or purchase the Edinburgh and Glasgow Railway. 


Foreign AND CotontaL Jorrincs.—The last advices from Brazil 
are very encouraging with regard to the future ability of that 
empire to contribute to the cotton supply. It is asserted from 
influential sources that, supposing high prices to continue, the crop 
of next year will be such as to realise £4,000,000, and that in 1864 
the quantity will at least be doubled. The seed is being sown 
extensively in all the provinces, and it is said with complete success. 
—We readin Galignani :—“ The new Montgolfier balloon, invented 
by M. Godard, the aeronaut, has a capacity of 4,300 metres. The 
car is provided with an apparatus which enables the aeronaut to 
ascend without either gas or ballast, and to descend or go higher up 
at pleasure. This apparatus consists of a kind of stove formed by 
three cylinders, separated from each other by insulating substances, 
whereby all danger of fire is averted. The flame is completely 
under the control of the aerial traveller, and is prevented from rising 
too high by a cap of wire gauze. M. Godard asserts that he can 
inflate his balloon in thirty minutes, and load it with from 600 to 
800 kilogrammes.”—The Bombay Government has brought before 
the Government of India the urgent necessity which exists for a 
branch line of electric telegraph, diverging from the main line near 

war, and connecting it with the new port of Sedasheghur and 
other important trading towns in the district of North Canara. The 
local government has represented the great desirableness of having 
this branch line completed and ready for use by the time the cotton 
crop of the coming season would be ready for conveyance down the 
ghats, for shipment at Sedasheghur.—In 1860 Mr. F’. Gisborne, as 
the representative of forty banks and firms trading with India and 
Australia, offered the colonies of the latter to connect them tele- 
graphically with India and China for a guaranteed subsidy of 
£35,000 a year. This was to be done by means of cables from 
Singapore to Rangoon vid Moulmein, King Island, and Penang; to 
Canton vid Sarawak, Labuan, Manilla, and Saigon ; and to Brisbane 
vid Java. Owing to the failure of the Java cable and the necessity 
for a new one, the subsidy asked for was increased to £50,000 a year. 
This scheme is still under consideration by the colonies; but, owing 
to the recent explorations of the Australian continent a coast 
telegraph line from Java to Queensland appears to be viewed with 
disfavour, and a land line from Brisbane to Port Essington, or from 
Adelaide to North Australia, is spoken of as perfectly practicable and 
more economical.—The cotton crisis is being felt at Vienna. The 
greater part of the machinery have stopped working, and thousands of 
workmen are, atthe beginuing of the winter,without work. Themuri- 
cipal council has voted 10,000 florins in aid of them.—The advices 
received on Saturday from America state that the operation of 
raising the United States vessel sunk in Norfolk harbour is pro- 
gressing favourably. The frigate United States has been raised, 
pumped out, and towed to the Gosport navy yard.—Cochin China 
has scarcely been taken possession of by the French, when it is 
traversed by electric lines. One is at work regularly from Segon 
to Ton-Keon, and another to Tranbou. Letters state that as soon 
as the dry season sets in, other lines are to be established between 
the principal towns. 
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THE WHITWORTH GUNS. 


Sir,—In articles which have ent bey in Tue EnGrnger 
statements have been made with to the Whitworth guns 
manufactured by our firm, which we should be glad to correct. 

The statement that “nearly every gun of a rate above a 40-pounder 
yet made by Mr. Whitworth has burst” is wholly incorrect. With- 
out referring fd cast iron service guns, for whose strength we were 
not responsible, only two Whitworth guns made at our works have 
- way, and one of vw phy disabled by uae in its Som 
tube, caused, as was sta’ an official report, e gun being 
accidentally fired when the shot was away from the powder 


ith reference to the allegations made that in the manufacture of 
Whitworth guns the inventions of others are used, we beg to state 
that we have never seen any specification of any patent prior to 
that of Mr. Whitworth, dated December Ist, 1854, which can claim 
the use of hoops such as he then employed, but did not claim as his 
invention. We have no desire to infringe upon the rights of any 
one, but when any claim is inade in respect of any process or 
thod of facture which we consider we have a right to use, 
we are justified in asking to what description the claimant cau refer 
us as anticipating our use. We cannot submit to every general 
claim which self-interest may prompt various inventors to set up. 

On the other hand, there is no desire on our part, as a firm, or on 
that of Mr. Whitworth individually, to claim merit for what is 
really the invention of other persons, or to appropriate that which, 
being before known, was, in fact, public Bm 4 it would be 
useless to attempt to take any such course if we did desire it, for 
the law will not allow it. Atthe same time it must not be supposed 
that every charge of infringement that is brought against any one 
who is found to be successful, or that every case of anticipation 
which is brought forward to take away the novelty of an admitted 
improvement, is to be accepted as well founded. 

it would be impossible in the columns of a public journal to set 
forth all the evidence required to rebut or support conflicting claims 
that are made in respect of guns and projectiles. 

Statements made through that channel are necessarily one-sided , 
and must be taken from the point of view of the writer. 

‘To arrive at real facts in the case of disputed questions of this 
character a thorough investigation is required, which, it seems to 
us, must be left to the public tribunals, which alone are able fully to 
discuss and properly to decide them. 

We therefore abstain from entering into a wordy discussion with 
the writers of some letters which have appeared in your paper, written 
as we think, in spirit and in terms which are to be much regretted. 

THe MANCHESTER ORDNANCE AND Rirte Company. 

Pall-mall, November 27, 1862. 








WHITWORTH PROJECTILES, 


Siz,—In your impression of the 28th ult. you showed with whom 
(.e., Captain Norton) originated the idea of the punch head for 
rifle projectiles. There is another peculiarity in the Whitworth 
projectile, viz., its posterior tapering, with which form, as applied 
to that particular projectile, I think I can show I had something to 
do. In the Times of November 25th, 1859, was a communication by 
me, headed “ Flat Trajectories,” the object of which was to com- 
pare and contrast the Swiss jiiger and Federal bullets with the 
Whitworth. The Whitworth bullet was alluded to in respect of the 
great amount of turn it had, and the necessarily great friction 
thereby caused; and the jiiger bullet I mentioned had, when entered 
into the barrel, its hinder end tapered (though, of course, truncated 
at the-posterior extremity). I said I believed this tapering was the 
reason why it so far surpassed the “ Federal” pattern, which was 
not thus tapered. This letter in the Times drew several other 
correspondents to that journal, among others Mr. T. Aston, of the 
Temple (who, I did:not then know, was a legal adviser to Mr. 
Whitworth). Mr. Aston’s letter, headed “ Rifled Muskets,” was in 
the Times of November 30th, 1859. Mr. Aston said that I had not 
shown that the jiger was not like other bullets of lead, “ upset” by 
the discharge, and thus the posterior tapering destroyed as to its 
form in coming out. He also made some other remarks on my 
letter, which induced me to write a second letter to the Times on 
the subject, headed “ The Jiiger Rifle,” in Times of December 7th, 
1859, in which I endeavoured to prove that, by a certain arrange- 
ment in the cartridge, the “ upsetting” was prevented in the hinder 
part of the jiiger bullet. And I also showed the great mechanical 
advantage over the common cylindrical or untapered form that the 
jager bullet must have. A few months afterwards I saw in the 
Times that Mr. Whitworth had thus tapered his cannon projectiles, 
with an advantage then stated of 25 per cent. in range, but which 
now appears to be about 15 per cent. As I think my second letter 
was tolerably plain as to the desirability of such form, at all events 
for hard metal projectiles, I forward you a copy of it (for publica- 
tion, if you can afford it space), and you can form your own opinion 
as to whether my views thus expressed in reply to Mr. Aston aro 
likely or not to have had anything to do with the subsequent 
adoption of such form by Mr. Whitworth. RB. W. Wooutcomss. 

14, St. Jean d’Acre-terrace, Stoke, Devonport, Dec. 2, 1862. 

Copy of letter (in Times of December 7th, 1859), by R. W. W., in 
reply to Mr. Aston’s letter in Times of November 30th, 1859 :— 


“THE JAGER RIFLE. 
“(To the Editor of the Times.) 

“ Sir,—Will you allow me, in as few words as I can, to reply to 
the remarks of your correspondent of the 29th and 30th ult. on my 
letter on ‘Flat Trajectories’ which appeared in your impression of 
the 25th ult. 

“ Of course all elongated bullets of lead are upset more or less by 
the charge, but that may be either wholly or partially prevented by 
sufficient layers of paper round the bullet. I have repeatedly found 
this to occur, and the fact is well known to many experimenters. 

“We prevent that in the Enfield, by using paper that is insuffi- 
cient to fill the grooves of the rifle to the exclusion of the lead, but 
in the jager ‘a tightly rolled case of writing paper,’ forming the 
cartridge, is turned over the base of the bullet, and the bullet is 
reduced in diameter at its posterior half to admit of that thickness :— 
The diameter of the bore of the rifle being only 0°4138in., and the 
cartridge holding 2°26 drachms of musketry powder, the paper must 
be stiff enough to support so long and thin a cartridge without 
damage when in the soldier's pouch, and seeing that it is a compara- 
tively slow burning powder, that it lies in so long a column, and 
that the bullet weighs only about 260 grains (just half the weight of 
the Enfield), I think my assumption that the back half of the jiiger 
bullet does not get driven into the rifling is sufficiently grounded, 
and further, that such was the design in its construction. I will 
merely add that, was such not the case, the jiger bullet would leave 
the rifle of almost precisely the same form as the Federal bullet 
Whence, then, could arise its proved superiority to the Federal? I 
need not, perhaps, repeat that, in loading, the middle thick portion 
of the jiger is made to take the rifling. This rolling-pin form will, 
I presume, rotate more easily and steadily than a cylindrical one of 
equal weight tapered at one end only, like the Whitworth, each 
having a similar force impressed upon it—in fact, rotative force eco- 
nomised thereby—as it is also in bullets hollowed behind. Now the 
jager rifle has one turn in 35°47in., its calibre being 0°4138in. 
The Whitworth rifle has one turn in 20in., its calibre being 0-4din. 
The angle of spiral is therefore much more acute in the Whitworth 
than the jiger. When I said that the friction was much greater in 
the Whitworth than the jiger, I had in mind both the more easily 
rotated form of the jiiger bullet, as well as the less degree of curve 
of the helix of the jiger rifle; but your correspondent of the 
Temple (Mr. Aston) would dispute my argument as to relative 
amount of friction, on the ground which he mentions, of the 
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Dec. 5, 1862. 


greater bearing surface of the Whitworth than j ; and he sa; or the said ports to be opened for the entry of steam 
FTheory ought to toll the mechanical reasonee that the weigh | ALLEN’S SLIDE VALVES AND VALVE GEAR FOR | 'rre‘vaivo J receives inotion in the usual way by a rod k Tho 
being constant, the more extended the bearing surface is made, the . STEAM ENGINES. position of the cand d of the seat E are such relatively to 
less will be tho friction at any point ; in i langgeaqs, extent Tue object of this invention, by J. F. Allen, of New York, is, F and F that, when the valve is moved forward so 
of surface dilutes the intensity of the friction.’ Now, Sir, the ques- | first, to give to the steam a more free passage to and from the | that its rear end uncovers the port F, the front end / of the pas- 
tion is to the whole friction and resistance encountered, and not to | cylinder and to effect the o and closing of the ports with sage i will o the front edge d of the seat about as far as the 
that of any point; but I will meet your correspondent with the re- ead than has usually done, so that, especially at | end of the valve has opened the port F (see Fig. 2), whereby steam 
mark that his idea is directly 0 to the fads groves Gaisty yess igh velocities of the the boiler pressure of the steam may | can enter the rear end of the cylinder past the end of the valve, 
since by M. Morin, who at Metz, at the instance of the ch | be obtained in the at the commencement of the stroke, and | and also at the same time through the passage or duct J in the 
Government, made elaborate experiments, extending over a time of | the highest pressure reached may be maintained during the con- | valve, and these two ‘or the entry of steam into the 
three years, and he proved that the friction of continuous motion | tinuance of the stroke, and Lad point of suppression, and that | one end of the cylinder will be opened and closed nearly simulta- 
is wholly independent of the extent of surfaces opposed, also of the | in non-co: engines pressure above that of the atmo- | neously bythe movements of the valve. By reason of the eyeumeteteal 


velocity, but that it depends on pressure. 

“ Now it requires no mechanical knowledge to see that in the case 
of a rifle bullet, the resistance or pressure oP ili 
motion is—as far as the barrel is concerned—dependent, not on its 
sectional form, but on the amount or rather degree of turn; and it 
is in spite of, and not on account of this resistance, that Mr. Whit- 
worth’s great results have been obtained. Length of projectile, and 
suppression of windage, with sufficient rotation for great length, 
are, in my humble opinion, the real secret of those results. Could 
we then have the above minus the resistance afforded by much turn, 
by using a form of bullet on the principle of the jiger, which in- 
volves the recognition of an important natural law, we might find 
the hitherto unequalled flat trajectory of the light jiger bullet 
approached at 800 yards, and much more surpassed at longer distances, 
oa it has yet been by the Whitworth system.—I am, Sir, your 
obedient servant, Signed) “ R. W. WooL.comBe, 

“14, St. Jean d’Acre-terrace, Stoke, Devonport. 

“ December 5th, 1859.” 





SQUARING THE CIRCLE. 


Prostem: To describe a square equal to a given circle. 

Let A B D be thecircle. From any point B draw the straight 
line B E equal to its radius: and produce B E in the other direc- 

D tion until the produced part B F 
—_ is equal to half of the circumfer- 
ence of the circle. Then the 
rectangle EB. BF is equal to 

the circle A B D. 
Kisect E F in G; and with the 
centre G and the radius G E or 
r| G:F, describe the circle EH F L. 
Through B draw H L at right 
angles to E F, and meeting that 
circle at the points H and L. 
Upon H B describe the square 
BH KM. It is the square re- 

quired. 

For:—As the diameter E G F 
falls at right angles upon the 
chord H L, it bisects it in B. (Euclid iii. 3). The rectangle 
H B.B Lis therefore equal to the square BH K M. But E F 
and H L, chords of the circle E H F L, out each other at B; there- 
fore (Euclid iii. 35), the rectangle H B. B L (= square B H K M) 
is equal to the rectangle E B. B F (= circle A B D). 

Thus the square B H K M is equal to the circle A B D. x. 
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ARMOUR FOR SHIPS. 


Sm,—Having seen in Tue Enernesr of the 17th ult. a sketch of 
a proposed armour plating, by Mr. Stacy, and having by me a model 
of an armour sheathing made up of a number of thin plates, I send 
you a sketch of it for insertion in your valuable paper, if you think 
it worthy. 

The armour is shown in section at A, and is to consist of a series 
of, say, lin. plates, stepped as shown, whereby a structure may be 
formed of any thickness, and rigidly connected from top to bottom. 
B shows a view of the vessel’s side; the plates are arranged to imi- 
tate the clinker build, and are placed so as to break joints as shown. 
By this meaus every portion of the armour from stem to stern is 
bound together, aud every plate is kept in its proper position and 
supported by several of the adjacent ones ; so that, on a shot striking 
upon any plate, the effect of the blow would be distributed over a 
large surface of the ship’s side ; and for the same reason, as each plate 
is held down by several others, the liability of its curling up at the 
ends is considerably diminished. 





The plates are fastened to each other by screw-rivets, and bolted 
at proper intervals through the ship’s side. I think this would 
rove a much better plan of making up any thickness of armour 
rom thin plates than the sketch to which I have referred. 
I do not mean to say or think it is solider than the same amount of 
solid metal, but for thin plates I think it the best arrangement. 
November, 6, 1862. W. H. M. 








Tuer Fenxs.—The sea-dam which has been constructed at the 
mouth of the Marshland Smeeth and Fen drain, from the designs of 
Mr. Page, C.E, is now nearly completed, but was seriously jeopar- 
dised one day last week. The dam cousists of a row of perpen- 
dicular piles across the opening, strengthened by a number of railway 
metals driven into the soil at the foot, and tied at the back by 
timbers fixed to shorter piles driver into the bed of the drain. The 
space between the two rows of piles is filled up with clunch, clay, 
earth sacks, and faggots, the structure thus forming a bank towards 
the drain, and a perpendicular wall towards the river. The ties by 
which this wall was connected with the banks were not sufficiently 
strong, and the pressure of the tide against the dam caused it 
to give way to a certain extent, leaving a large gap in the bank 
on either side. This, of course, induced apprehensions that the 
structure would be carried away, and the country which it is 
designed to protect again exposed to danger; but happily the water 
did not flow through to any very great extent, and the dam, having 
been strengthened with additional piles, was up to Saturday 
successful in resisting the waters. The state of the banks of the 
Ouse and Eau Brink Cut have excited attention, as for some 
distance the foreshore is entirely scoured away, and the stream runs 
close to the foot of the banks, which for a long period have only 
been maintained by a continual renewal of faggoting on their face. 
This is constantly sinking as it becomes decayed at the foot, or is 
carried away by the stream; and it is clear that unless some large 
and comprehensive measure is adopted for the formation of new 
banks set further back than the existing ones, and having a proper 
foreshore, very serious consequences are likely to result to the 
whole district. 


‘seat, and F and F! the two ports or 





sphere may be more completely avoided, while at the same time a 
reduction is made both in the size of the valves employed, and 
a dl an ay perations of the steam 
mdly, to two 0 ms of suppress' 6 8 
and of releasing and com it in such —s neither 
shall at all interfere with or modify the other. 

The nature of this invention consists, first, in the employment of 
a valve which, in that form of it which is adapted to perform only 
the single office of admitting or of releasing the steam, has a cavi 
in the face, and in that form which is adapted to perform the dou 
office of admitting and releasing the steam, has a passage over the 
cup, Which valve, moving on a seat of corresponding form, uncovers 
at the same time two openings for the passage of the steam into 
one port. 

In steam engines it is desirable to uncover a large area of steam 
port or passage by a slight movement of the valve, especially at 
that part of its movement where it is commencing to uncover the 
port or passage, and also to close the same as — as possible, 
whereby, in the case of admitting and cutting off the steam, the 
wasteful effects of wire drawing are in a great measure avoided, and 
in “exhausting” speedy release is attained. 

The valve is made as shown in Fig. 1, which represents the cross 
section of the steam chest, and of a valve adapted only to perform 
asingle office, either of admitting or releasing the steam. The 
valve A is in form similar to the usual cup valves, having a cavity a 
in it, which is open only on its face. The valve seat B is elevated 
above the bottom of the valve chest C,and terminates at such dis- 
tance from the passage P, that when the front end of the valve A 
commences to uncover the said passage the cavity a in the valve 
will commience to overhang the edge 6 of the seat, whereby two 
communications will be opened from the chest into the cylinder pas- 
sage P, and steam can enter past the end of the valve A, and also 
through its cavity a, which cavity, when the valve is wide open, over- 
hangs equally the passage P and the edge 6 of the seat. The mouth of 
the passage P adjacent to the valve seat is widened, so that when the 
valve is wide open the aggregate width of the two passages thus 
afforded shall equal the general width of the passage P. The seat B 
may be furnished with wings on the sides for the support of the 
side edges of the valve. 

From the foregoing description it is evident that the valve A 
opens or closes double the area of steam port that it would do with 
the same movement if it opened communication with the port only 
by its end uncovering the same, or that it would do if, after the 
manner of many steam pumps, it opened such communication only 
by the cavity a overhanging the edge of the seat. 

ba a a. of thi a as an eduction or “exhaust” 
valve wi ily un ——_ me Se pp © @ 1 
to the atmosphere, and the valve A as lying in a chamber equa 
one end of the cylinder. Instead of elevating the valve seat above 
the surface of the chest bottom, as above ibed, an excavation or 
nee of the surface adjacent to the termination b of the seat 
sufficient to allow proper passage into the cavity of the valve is an 
equivalent construction. 

To increase still further the araount of opening, two valves may 
be arranged for each port or steam passage, as represented in Figs. 4 
and 8, which illustrate the application of two valves for admitting 
steam, constructed as above described, to each end of the cylinder, 
and showing the arrangement of the ports whereby four com- 
—— are opened simultaneously into each end of the said 
cylinder. 

In these Figs. A’, A", A™!, and A", represent the four valves 
B!, Bu, Bl", and B", their respective seats terminating respectively 
at b', O1', O14, and 611; ql, a, a), and a, are the cavities in the 
valves. Branch passages p', p"', lead from the valves A!, A", into 
the main passage P', and similar branck passages p"!, p!!, lead from 
the valves A'!, A", to the main passage P! .The valves A!™, 
and Allll,are about to open, and a movement of the same 
to the left from the indicated position will open four communi- 
cations into the main port P", two past the right-hand ends of the 
valves A™! and A), and two through their cavities a! and a!"), 

Figs. 2 and 3 show cross sections of a valve and part of a cylin- 
der where the valve oe the double office of admitting aud re- 
leasing the steam. These Figures exhibit this form of the valve in 
two positions. In Fig. 2 the valve is about, by a movement to the 
right, to open two passages into the port leading to the left-hand 
end of the cylinder, and in Fig. 3 it has already, by a movement to 
the left, opened wide two es into the port leading to the right- 
hand end of the cylinder. This modification is designed 
as a substitute for the ordinary cup or 0 valve, and 
can be used only in the same situations in which that could be 
employed. Its advantage and superiority consists in this, that a 
valve of a given size opens by a given movement an area for the 
gee of steam twice as great as it would do if in the ordinary 

‘orm. 

Figs. 3%, 3p, and 3c, show cross sections of a modification of the above 
valve and part of a cylinder, where also the valve performs the 
double office of admitting and releasing the steam. The valve in these 
figures is constructed of two cups a and J, the cup b being placed 
inside the cup a, thereby leaving a duct or el between the 
two cups. The cup dis mounted on the valve stem /in such a manner 
as to be capable of remaining stationary for a second after the outer 
cup @ has started; in other words the cup 6 is capable of having a 
slight endway motion in and independent of the outer cup a. These 
Figs. 3+, 3%, and 3°, exhibit this form of valve in three positions. In 
Fig. 39 the valve is at the extreme left of its action, and has opened 
two passages into the port F' leading to the right-hand end of the 
cylinder, and in Fig. 3° the valve has commenced a movement to the 
right, thereby cutting off the steam from the port F', that is, the 
outer cup a, having moved forward a short distance without 
moving the inner cup 3, has cut off the induction steam at the two 
points c and d, at the same time the inner cup } not having 
moved will leave the port F at the other end of the cylinder and also 
the middle or eduction port G fully open, so that the steam will 
have free exit from the cylinder. The entire valve, that is, the two 
cups a and 4, will then continue their motion to the right until they 
arrive at the position shown at Fig. 3, when it will have opened 
wide two ~~. > into the port F leading to the left-hand end of 
the cylinder. On the return stroke a similar operation will take 
— and steam will be cut off from the port F, while thecup 6 will 

eep open the ee G and the port F' for the escape of the 
steam from that end of cylinder. In these figures E is the valve 
leading therefrom to 
the rear and front ends of the steam cylinder respectively ; G is the 
exhaust or eduction passage. The valve seat E is ele above the 
bottom of the chest, and terminates at cand d at equal distances from 
the ports F and F! respectively. The valve being constructed as before 
mentioned, of two cups a and b, a duct or passage J is formed be- 
tween them, and steam can therefore pass over or around the exhaust 
cup jf, and is independent of it. The two ends g and h of 
this duct open on the face of the valve at equal distances in front 
and behind the exhaust cup / respectively. The distance be- 
tween the ends g and # of the passage / should be at 
least so great that the said e cannot at any time 
open communications between the ports F and F'. The 
extreme length of the valve J must be such as to afford sufficient 
————— between its ends and the ends g and h of the i 
to pack steam-tight when these parts are on the seat, but sur- 
faces must be less in width than the ports F and F' by the amount 





form of the valve and seat, when the valve J is moved steam 
will be admitted to the front end of the cylinder (see Fig. 2) by 
entering the port F' both past the front end of the valve, and also 
through the passage / by the rear end g of the said passage ov 
— = rear edge c of the seat. 

he greatest value of this invention is obtained in its application 
to engines which are furnished with a “link” motion or other cut- 
off gear which gives to the valve a movement comparatively slow 
at the points of cut-off, as the increased area of port cl by a 
slight movement of the valve which is obtained by the invention 
lessons the waste which the slow closing of the port occasions by 
wire-drawing the steam 

This invention consists, secondly, in the employment of separate 
valves foradmitting and for releasing the steam in and out of the cylin- 
der, the valves for releasing the steam being placed in cavities formed 
between the steam chest and the cylinder, and in giving to the 
“induction” and “eduction” valves movements wholly distinct 
from each other, so that each shall perform their respective func- 
tions without in any manner affecting or being affected by the move- 
ments of the other. When slide valves, which perform the several 
offices of admitting, cutting off, and releasing steam to and from 
the cylinder are operated by a “link” motion, or a similar 
variable cut off gear, and are so connected with the same as to 
cause the said valve to cut off the supply of steam at any earlier 
period of the piston’s stroke, than the points which correspond nearly 
with the end of the piston’s stroke, then the action of the valve in 
exhausting is such that effects arise prejudicial to economy in 
the use of steam, because excessive exhaust lead is produced at the 
acting end of the cylinder, while at the opposite or non-acting end 
excessive cushioning occurs. 

For the purpose of obviating this difficulty one or more steam or 
“jnduction” valves, and one or more exhaust or “eduction” 
valves, are employed in this invention, the said steam valves 
being separated from the said exhaust valves and receiving 
motions independent of those given to the latter, said “ educ- 
tion” valves being located in cavities formed between the steam 
chest and the cylinder, as represented in Figs. 4 and 7, where 
A!, A", A’, and A", are the steam valves working on sur- 
faces made in the steam chest D, as above described. H, H', 
are the exhaust valves moving in suitable recesses P', pu, in the 
bottom of the steam chest, and sliding on the surfaces E, E', on the 
cylinder C. On each end of the cylinder two openings, F', F"', and 
G', G', are made. The openings, F', F", forming a passage between 
the ends of the cylinder, and the passages or recesses P! 1, in the 
steam chest, while the openings or ports G!, G"', communicate with 
the exhaust opening G, leading to the condenser or atmosphere. 
Tbe exhaust valves H, H', are formed similar to the usual cup 
valves, and are connected to a valve rod w, passing through ihe 
ports F!, F4, as well as through the exhaust passage G, and receive 
through said rod a motion independent from the motion given to 
the steam valves, by which arrangement any amount of cut-off 
may be given to the steam valves, and at the same time the correct 
exhaust action will under ail circumstances be maintained. 

The invention further consists in the arrangement of the valve 
gearing in that class of steam engines in which the steam and 
exhaust ports are opened and closed by separate valves in such a 
manner as to give to the steam valves a slow motion after the ports 
have been covered, and at the same time to give to them a motion while 
the ports are open, more rapid than would be imparted te them by 
the motion of the eccentric direct, whereby also it becomes prac- 
ticable to employ much smaller valves, and further to effect each of 
these results in combination in a much higher degree than has 
hitherto been obtained, and also to effect them in nearly the same 
degree, whatever the throw of the eccentric may be, and at what- 
ever point in the stroke the steam may be cut off. For this purpose 
an eccentric rod is employed, which at a short distance from the ec- 
centric is divided into two rods, which are attached respectively to 
arms secured to separate rock shafts, by the vibration of which said 
rock shafts motion is communicated through other arms and rods to 
the valves for admitting the steam at the opposite ends of the cylinder 
independent of one another. ‘Two eccentrics set in the same - 
tion on the shaft or two separate straps on one eccentric would be 
an equivalent construction for the split eccentric rod. i 

By the arrangement of the arms on the rock shafts and their re- 
spective motions through any desired portion of the circle is ob- 
tained, after the familiar principle of the “ toggle joint,” a 
more slow or more rapid motion than that of the eccentric rod, 
which can be imparted to the valve or valves without being in any 
manner affected by the similar motion to be given to the valve or 
valves, which are operated by the other rock shaft. ‘These entirely 
independent mov ts of the different valvesare derived from the re- 
volution of asingle eccentric. The movements of the valve or valves for 
exhausting the steam are derived from the same single eccentric, but 
are nevertheless wholly distinct from those of either of the said 
inductive valves. The movements of the said eduction valves when 
derived from the revolution of an eccentric are obtained from the 
vibration of a separate arm secured on one or on each of the afore- 
said rock shafts, and caused to vibrate through such an arc as to give 
the required movement to the said valves. _ ’ : 

Fig. 4 represents parts of a steam engine, in which the aforesaid 
separate movements of the said induction aud eduction valves are 
derived from a single eccentric, and where the steam is suppressed 
at a fixed point of the stroke. Fig. 5 is a di explanatory of the 
movements of the vibrating urms shown in Fig. 4. : 

In the above mentioned Fig. K represents the eccentric secured 
to the crank shaft L so as to cut off the steam at the desired point of 
the stroke; J is the eecentric strap, to which two eccentric rods 
M and N are attached, connected to separate arms or levers 
R, §, respectively. These arms R, 8, are secured on independent 
rock shafts, one of which through the other so as to have 
a@ common centre. On the end of the shaft,on which the arm 
R is fast, an arm R? is attached communicating through the rod M' 
motion to the valves A™, A™, at one end of the cylinder, and 
on the end of the shaft on which the arm § is fast, an arm 8} 
is attached communicating through the rod N' motion to the 
valves A', A", at} the*other end of the cylinder, the positions of the 
arms R and § relatively to the corresponding arms R! and 8! are 
such that said arms R', S', operate the respective valves for the 
purpose of opening or closing the ports w the same travel a 
part of an arc, having relatively to the length of the arc passed 
over a very large versed sine, and that said arms act upon the valves 
after the ports have been closed while travelling through a -_ i 

a 





the arc, where the versed sine diminishes while the distance o 
arc travelled through by the arm increases, and consequently onl, 
very little, and a very slow motion is communicated in pro 

to the amout of travel of the arm or lever. 

In Fig. 4 the piston is represented at its bottom stroke, and the 
valves A'!, Al!!, communicating with the passages p™', p"™, lead- 
ing to the bottom of the piston just about to open. By reference to 
the diagram, Fig. 5, it will be perceived that the eccentric stands at 
the point marked 1 on the shaft, while the arm R’, to which the valves 
Al, A"), are connected, stands at the point of its circle marked 1, 
below the centre line X, X', which represents the line D eage| h 
the centre of motion of the rock shaft, and through the centre of the 
slide valve rods, and in which said position of the arm R', the valves 
Ain, A™!, are just ready to open the ports Pp, pn, When the 
eccentric moves to point 2 around the shaft, the arm R' travels to 
point 2 on the circle, opening thereby the ports to their greatest ex- 
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tent in the short travel through the are of its circle from 1 to 2, and 
closes the same quite as fast, while the eccentric travels from 2 to 3 
around the shaft, at which latter position the arm R! is moved back 
again to point 1 in the circle, and has closed the ports again. 
During the time the eccentric completes the revolution around the 
shaft from point 3 until it arrives again at point 1, the arm R! is 
made to move in its circle through the are from 1 to 5 and back again 
to 1, travelling through an are near the centre line X, X!, and even 

assing said centre line a short distance, consequently communicat- 
ing only very little, and a very slow motion during all this time to 
the valves A?!, Aun, 

When the eccentric has arrived at point 4 around the shaft, the 
piston has travelled through the length of the cylinder, and has 
arrived at the top end of the same, or nearly so. ‘I'he eccentric K, 
which, as above described, has operated through its rod M the 
arm R, with which the arm R! is connected, so that the latter has 
mioved the valves A'!, All, over the ports p'', p'"', operates 
likewise through the rod N; the arm S, to which the arm S! is 
connected, and has moved when arrived at point 4 around 
the shaft, said arm 8! to the point 4 in its circle above the 
centre line X, X'. in which position the valves A', A", at the top 
end of the cylinder, are on the point of opening the ports p!, p", 
for the admission of the steam into the top end of the cylinder.- When 
the eccentric arrives at point 5 on the shaft, the arm S' has moved to 
point 5 on its circle, and opens full the ports p', p™, and when the 
eccentric arrives at point 6 on the shaft, the arm S! is moved back 
again to point 4 on its arc, and the valves A', A", have closed 
again the ports p', p". During the time the eccentric travels 
around the shaft from point 6, until it arrives again at point 4, and 
which said eccentric operates through its rod M, the arms R and R’, 
and through the latter the valves A'™', A™!, as above described, 
the rod N of said eccentric acts upon the arm §, so as to cause the 
arm 8! to move in the arc from 4 to 2, near the centre line X, X’, 
and back again, keeping, during that time, the valves A!, Al, over 
the ports p', p", and communicating only very littleanda very slow 
motion to the same. On either of the rock shafts an arm or lever 
T is attached, connecting through the rod U, attached to the valve 
rod w, to which the exhaust valves H, H', are fastened. This arm 
is placed in such a position as to work the exhaust valves in the 
usual manner. The exhaust valves as represented in Fig. 4, are 
both connected by the one rod w, in which case the same can be 
— by one arm or lever ‘I’, placed on either of the rock 
shafts, but when said valves are separated, then they must be 
operated by separate arms placed on each of the rock shafts. 

This invention further consists in the combination of a vibrating 
lever or “ link,” worked by a single eccentric, when these are so 
arranged that the horizontal and perpendicular throws of the ec- 
centric combined, produce in the aforesaid lever or “link” move- 
ments possessing the characteristics of the movements of that part 
of the well known “ Stephenson's link motion” which is termed 
the “link;” and further, in the construction of said “link” in such 
a manner that while the steam valves are moved by any part of said 
“link” which will cause them to effect the desired cut off, the ex- 
haust valves shall always receive motion from that part of the said 
link which is best suited to give them correct action. 

In steam engines, where it is desirable to employ a variable cut-off 
gear which shall open and close the valves with positive movements, 
the well-known “Stephenson’s link motion” is generally used 
actuated by two eccentrics. The movements derived from this 
specific link motion and communicated to the valve or valves, may 
be employed with the above described arrangements of separate in- 
duction and eduction valves, and the object of this improvement is 
to furnish a substitute for the above specific link motion, which will 
produce in the valve or valves with which it is connected movements 
similar to those derived from Stephenson’s link motion, and which 
shall at the same time possess greater simplicity and also certain 
facilities of application by reason of its compactness. 

Fig. 6 represents the valve gearing of asteam engine in which 
the separate movements of the induction and eduction valves are 
derived from a “link” operated by the revolution of a single ec- 
centric, operating the induction and eduction valves independently 
of each other, and capable of adjusting the points of cut off of the 
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steam valves as well as of reversing the motion of the engine. 
Fig. 7 is a diagram explanatory of the movements of the link and of 
the vibrating arms shown in Fig. 6. 

In the figures above referred to, A is a curved rocking lever or 
“link,” which is pivotted centrally by the fulcrum pin @ to the 
upper end of a sustaining rod d, which is hinged at its lower end 
toa fixed pinf{ This lever or “link” A is attachetl to or forms 
psrt of the strap of an eccentric K, which eccentric is secured to 
the main shaft L of the engine. The link A is slotted or morticed 
through nearly from end to end. In this slot are held two sliding 


blocks m and n, which can pass each other (see Fig 6*). ‘he 
bleck m is connected through the rod Q with an arm ‘!’ on a 


rock shaft h, on which another arm is attached, connected 
through the rod U with the exhaust valves. This block m is fixed at 
a point in the link A, from which in connection with the arm or other 
gearing, it will give to thesaid exhaust valves the correct motion. The 
block nm is connected toa rod M, to which, a short distance from the 
link, the rod N is attached. ‘hese rods M and N are attached to 
separate arms R and §, secured to separate and independent rock 
shafts, of which one passes through the other, so as to have a com- 
mon centre of motion z. On the end of the shaft to which the arm 
R is fastened, an arm K! is attached, communicating through the rod 
M! motion to the steam valves on one end of the cylinder, ani on 
the end of the shaft to which the arm S is fastened, an arm S! is at- 
tached, communicating through the rod N! motion to the steam 
valves on the other end of the cylinder. The position of the arms R! 
and 8! working above and below the line X, X', running through the 
centre of the rock shaft, and the slide valve rods is similar, and 
the manner of working the valves equal to the arrangement above 
described and represented in Figs. 4 and 5, where similar arms are 
worked by means of asingle eccentric. The curvatures of the slots 
in the lever or link A, in which the blocks m and» are held and 
move, are circular. When the centres of the eccentric K, the 
fulcrum pin a, the shaft L, and the centre from which the curvature 
of the slots is described, lie in the same straight line, which will 
occur twice in each revolution of the shaft, the lever or link A will 
be in such a position that the blocks m and nm may be moved 
from end to end in the slots in the said link without altering 
the position of cither of the steam or of the exhaust valves, but 
the position of the valves at one of these points will be advanced 
from the position at the other by the amount of the eccentric’s throw. 
The eccentric K is so set relatively to the engine crank that these 
said points will coincide or nearly coincide with the commencement 
of each stroke of the piston, and the lap on the valves is made such 
that at one end of the said points, the steam valve is about com- 
mencing to admit steam to the rear end of the cylinder, while at the 
other it is about commencing to admit steam to the front end of the 
cylinder. The portion of the piston’s stroke during which the steam 
valves will remain open, will increase in proportion as the block n 
occupies parts of the link A more remote from the fulcrum pin a. 
The movement of the valve derived from the lower half of the link 
A will cause the engine to run in an opposite direction from those 
derived from its upper half. ‘he block x, from which the steam 
valves derive their movements, being separated from and working 
independeut from the block m, from which the exhaust valves derive 
their movements, any position of the said block n, and, consequently, 
the extent to which “expansion” may be advantageously carried, 
will not interfere with the correct action of the exhaust valve, as 
would be the case if the motion of the steam and exhaust valves 
was taken from one and the same block or point in the lever or 
link A. 

Fig. 8 represents a side elevation of a horizontal steam engine, 
with the cylinder and steam chest in section, and iv which are 
shown the several features of the invention, with the induction and 
eduction valves separated and worked independently of each other 
from a “link” operated by a single eccentric, and adjusting the 
position of the block in the link from which the steam valves 
receive their motion by theaction ofa governor. In this description 
of engine it is not desired to have the motion of the engine rever- 
sible, in consequence of which the upper or lower half of the link A (as 
the case may require) can be dispensed with, and the link be made only 





with a single slot, in which the block 2 which operates the steam 
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valves is movable. The exhaust valves derive their motion ia that 
case from a pin m fixed in the solid part of the link. The governor 
rod W is connected with the block n, whereby the different degrees 
of expansion according to the load on the engine will be regulated. 





Awsotuer Rottrse Stock Company.—A prospectus has been issued 
of the United Kingdom Railway Rolling Stock Company, with a 
capital of £100,000 in shares of £10. The undertaking is for the 
purpose of purchasing railway rolling stock, and_leasing it to rail- 
way companies and others for short periods under agreements which 
will provide for the purchase of the stock by the companies at the 
expiration of the lease, the rent and purchase money being payable 
by quarterly instalments extending over five or seven years. 

Bankruptcies THis YeaR.—It appears that the number of bank- 
ruptcies gazetted in the first 10 months of 1862 was 7,924, as com- 
pared with 1,123, the average for the 10 years ending Dec. 31, 1861. 
Of the 7,924 gazetted, 493 occurred in the Liverpool district, as 
compared with 79 in the preceding 10 years; 548 in the Manchester 
district, as compared with 89 in the preceding 10 years; 1,136 in the 
Birmingham district, as compared with 106 in the preceding 10 
years ; 879 in the Leeds district, as compared with 105 in the pre- 
ceding 10 years; 776 in the Bristol district, as compared with 68 in 
the preceding 10 years; 325 inthe Exeter district, as compared 
with 42 in the preceding 10 years; 263 in the Newcastle district, 
as compared with 36 in the preceding 10 years; and 3,504 in the 
metropolitan district, as compared with 548 in the preceding 10 
years. The increase is, of course, attributable to the operation of 
the recent Bankruptcy Act; nevertheless, the augmentation is sur- 
prising. In the Liverpool district it amounted to 524-05 per cent. ; 
in the Manchester district to 515-73 per cent.; in the Birmingham 
district to 628-20 per cent.: in the Leeds district to 737-14 per cent. ; 
in the Bristol district to 1,041°17 per cent; in the Exeter district to 

73°81 per cent.; in the Newcastle district to 630-55 per cent.; and 
in the metropolitan district to 539°41 per cent. 

Tue Suez CanaL.—Mr. Hawxsuaw 1n Eaypr.—We read in the 
Alexandrian correspondence of the Times:—‘A grand féte has 
lately been prepared by the company to celebrate with all possible 
éclat the admission of the waters of the Mediterranean, or, as it ought 
more correctly to be said, of Lake Menzaleh, into the basin of Lake 
Timsah. It has, however, for the present, been deferred, on account 
of the Viceroy’s inability to attend. The construction of the ‘ rigole,’ 
which forms the channel for the conveyance of the water to the 
centre of the isthmus, has been pushed forward during the past 
summer by the concentration upon it of the company’s whole efforts, 
regardless, apparently, of every consideration but that of being able 
to put fortha fresh sensational announcement. This rigole, it will 
be remembered, constitutes the result of an expenditure of nearly 
half the company’s capital. Being simply a ditch, of no great width, 
and with hardly 12in. of water, throughout the greater part of its 
length, it can, in reality only, by a strong effort cf the imagination 
be regarded as a serious step towards the conquest of the ditticulties 
with which the company has undertaken to grapple. Excluding 
even the important question of the entrances to the maritime canal, 
the rigole constitutes but a minute portion of half the work that has 
to be performed in the isthmus. As regards the construction of the 
harbour of Port Said, the difficulties with which this part of the 
work is surrounded seem still as distant as ever from the solution ; 
but on this point we may hope before long to receive some more 
authoritative information. The Viceroy has invited Mr. Hawkshaw, 
the hydraulic engineer, whose name will be familiar to most of your 
readers, to inspect the site of the proposed port and to report upon 
it. Mr. Hawkshaw arrived here by last mail. Another point, upon 
which some further light might be thrown with great advantage to 
the shareholders, is that relating to the means there may be of ob- 
taining a sufticient foundation for the embankments of the proposed 
canalin traversing Lake Menzaleh, ‘The mud which forms the bottom 
of the lake, it is stated, rests upon a bed of sufticiently stiff clay, but, on 
the other hand, we are informed that the latter is simply a layer of 
no great thickness; that it must be removed to give the maritime 
canal the depth of water necessary for. the purposes required; and 
that beneath it is found a bed of thin mud in a semi-liquid state, and 
destitute, consequently, of the slightest consistency.” 
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TO CORRESPONDENTS. 
Notice.—A SpEcIAL ‘EDITION oF THE ENGINEER is 
published for Foretcn’ CrrcutaTion. This edition, 


printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 


price 2s, 6d. 
A GERMAN Free-TRaDER.— Thanks. 
J. G. (Northwich).—Mr. Snvith’s patent has probably been very lately applied 


~ for. ‘ 

P. R..J.—The suggestion has been made before, and occasionally tried. The 
plan is useless. 

Bower Strap.--The rings will strengthen the boiler by r.lieving the iron 
under and between them. 

Mr. P.—By writing to Mr. Anderson, at the Arsenal, you will, wedo not doubt, 
obtain the desired information. 

T. W. (Diss).— We have heard of such a yenerator as you refer to, but do not 

ider it worth a description. 

J. Y.-The Great Western express averages 45 miles an hour, including 
stops. The Irish and Scotch limited mails nearly 40 miles. 

J. D. (Edinburgh).—/f you will read the article again you will find 
nothing in it even so much as hinting at “ perfection” in the Warrior's 
engines. 

T. P.—I/ the strength of the iron were taken at 60,009 lb. per square inch, and 
the loss by rivetting as 44 per cent., the bursting pressure would be exactly 
300 lb. per square inch. 

J.D.—Unless some of the establishments advertised in our columns will 
answer your purpose, we can only advise you to~practise self-instruction. 
Have you no acquaintances in practice ? 

8. H. (Woolwich).—We are surprised that you should consider that any- 
thing communicated in your letter is udimissible as evidence. The names, at 
—_ of your witnesses must be produced Lefore their testimony can have any 
weight. 





BOWER AND QUALTER'’'S PISTONS. 
(To the Editor of the Engineer.) 
? Srr,—Will you allow me to dispute the right of Messrs. Bower and Qualter, 
named in Taz Enernger of Nov, 21st, 1862, to take out letters patent for 
their so-called improvements in metallic pistons, I took outa patent in 
March 2Ist, 1859, for the same thing. JOSEFH ROBERTS. 
Staleybridge, December Ist, 1862. 





INVALID PATENTS. 
(To the Liditor of The Eagineer. ) 

S1r,—Under this head, you recently published an article containing the 
following observation :— 

* It is said that Mr. Stevens’ patent for bread kneading machinery is com- 
pletely anticipated by a patent granted to E. Clayton, August 31, 1830 
(No. 5,992, old law).” 

I beg to remark that machines with lids in which it was sought to mix 
dough, and in which revolving mixers were used, were known long before 
Mr. Clayton's patent : yet if any one will take the trouble to compare Mr. 

Clayton's patent with those of Mr Stevens’, in 1858 (No. 246) and 1861 
(No 121), he will find that beyond these two points the two inventions have 


nothing in common. 
WaLTrr Berpor, Secretary. 


Offices of Stevens’ Patent Bread Machinery Company, Limited, 139, 
Cheapside, E.C., 28th November, 1862. 





WATER GAUGES. 
(To the Editor of The Bagineer.) 
Sir,—I inclose you tracing of glass water gauge, copied from a book 
published in 1841, and an extract of its description, viz:—The glass gauge 
ae pe is of two kinds, plain and tubular. A plain 
FIG23i glass gauge consists, simply, of a small window 
\ in a boiler, of very thick glass, inserted at the 
i place up to which the water should rise in 
the boiler. The gaug? is shown in the ac- 
G* companying tracing. In Figs. 230, 231, G is 
a window of very thick glass, set in a brass 
frame with a cement of red and white lead, 
G « ~ after which the frame is bolted firmly on to 
s. : the frout of the boiler, at the aperture to 
= which it is fitted. The sketch is from Mr, 
Scott Russell's work on the steam engin 
Exeter, November 17th, 1862. A. 
FRAUDULENT TRADE MARKS. 
(To the Editor of The Engineer.) 


§1r,—The following enactment, prohibiting the use of the term patent 
registered on things not patented or registered, appears to me to 
Le littledgnown, and of great importance to many of your readers, I 
allude to the “‘ Merchandise Marks Act, 1862,” passed last session (25 and 
26 Vict., cap. 88), by section 7 of which Act it is provided, in addition to its 
many prohibitions of false trade marks—marks denoting fal-e weights, 
measures, or quantities—that any person putting on any chattel, article, or 
thing uttered, sold, or exposed for sale, “‘any word, letter, figure, sig- 
nature, or mark, for the purpose of falsely indicating such chattel or article, 
or the mode of manufacturing or producing the same or the ornamentation, 
shape, or configuration thereof, to be the subject of any existing patent 
privilege or copyright, shall, for every such offence, forfeit and pay to her 
Majesty a sum of money equal to the value of the chattel or article so sold 
or uttered, or exposed for sale. And a further sum not exceeding five 
pounds, and not less than ten shillings.” 

This enactment will, it is presumed, put an end to the improper practice 
hitherto pursted by many persons of marking articles as patent for which 
no patent exists. F. W. Campin. 

London, Ist December, 1862. 
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MEETINGS NEXT WEEK. 

InsTITUTION OF CIVIL ENGINEERS. Tuesday, December 9, at eight p.m. 
Discussion upon Mr. Makinson’s paper “*On some of the Internal Dis- 
turbing Forces of Locomotive Engines.” 

Society or ArTs.—Wednesday, at eight p.m., ‘‘On the Construction of 
Labourers’ Cottages and Sanitary Building Appliances.” By John Taylor, 
jun., Architect. On this evening Major-General Tremenheere will preside. 





Tue ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations ; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in udeance) :— 

Half-yearly (including double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tuk ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eit words ; blocks are charged the same rate for the space they jill. All 
single advertisements from the country must be accompanied by stamps m 
payment’ 
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CENTRIFUGAL PUMPS. 


AFTER the western annexe of the Exhibition was closed 
to the public a series of trials was made to ascertain the 
power consumed by, and, as nearly as might be, the dis- 
charge from, Messrs. Gwynne and Co.’s, and Messrs. Easton, 
Amos, and Sons’ large centrifugal pumps. The indicated 
engine power was first ascertained. Messrs. Gwynne’s 
engines have a pair of 18-in. cylinders and 14-in. 
stroke. They are non-condensing, and do not work ex- 
pansively. ‘Io drive the pump at its proper rate the en- 
gines were required to make 200 revolutions, equal to 
4662ft. of piston per minute. At this speed the average pres- 
sure, over and above back pressure, was found to be 26°66 lb. 
per squareinch, the minimum back pressure being about 71b., 
‘which is not unusual in such quick working engines. The 
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_— indicated horse _— of both engines was 190°53. A 
iagram taken when there was no water in the tank showed 
that it required rather more than 14 lb. effective pressure 
per square inch on the pistons to drive the engines at their 
normal id when doing no work. If, according to Pam- 
bour’s and Professor Rankine’s estimate, one-seventh of the 
remaining pressure be deducted for the friction, due to the 
load—as distinguished from the friction of the engine per se 
—we shall have 21°56 lb. net effective pressure, applicable 
to driving the pump, and representing 154-12-horse power. 
An allowance of one-seventh of the pressure for the friction 
due to the load may appear a liberal one, but there are 
reasons for believing that it is not an excessive one. ‘The 
same allowance was made for the engines driving both 
centrifugal pumps, and, therefore, it would not affect their 
relative performance. 

The water was lifted 20ft. 63in. from the level in the 
lower tank to the highest point to which it rose in the 
upper tank. The water rose in the upper tank with a 
rounded or swelling surface, and the average lift of all the 





particles of water may be taken as 20ft. 43in. The water 
rose through a 2ft. 6in. pipe, about 20ft. in total length, 
and as the velocity of ascent was found to be upwards of 
12ft. per second, the friction due to the pipe, and which thus | 
formed a part of the resistance to the pump, would, by 
Wiesbach’s formula, be equal to an additional head of 4}in., 
making a total lift of 20ft. 8zin., or 20°73ft. At 200 revo- 
lutions of the pump (4ft. in diameter) the water rose, in the | 
upper tank, lft. 8iin. above the edge of the weir or over- | 
flow board over which the water flowed down into the | 
lower tank. Making allowance for the rounded surface 
of the water rising at the top of the stand pipe, a height 
of 1ft. Gin. may be taken as the average rise above the 
edge of the weir or overflow board. ‘The thickness of the 
sheet of water where it flowed over the weir (a straight 
board 3in. wide on the edge) was 123in. deep, and as all 
the water going over the weir had fallen from a mean 
height of 1ft. 6in., the last named dimension may be taken 
as the true head generating the discharge. The propor- 
tion which 124in. bears to 18in., is, moreover, that which 
the thickness of a dee» overflow, as measured on the edge 
of a weir, generally bears to the true head. Du Buat laid 
down the proposition that the true head was always exactly 
twice the thickness over the edge of the weir, but later ex- ' 
periments have shown that the thickness of the overflowing 
stream may vary from | to,'; of the true head. ‘he cir- 
cumstances under which the experiments now under notice 
were made, agree pretty well with those of other observa- 
tions where the thickness at the weir was two-thirds the 
true head, and, therefore, a head of 1-5ft. may be taken as 
that actually existing. ‘The weir was 9ft. 83in., or 9°72ft. 
long. ‘The co-efficient applicable to the depth going over 
the weir, and applicable also to its form and thickness, would 
appear, from experiments made under analogous circum- 
stances, to be about °57 of the full theoretical discharge. 
Mr. Beardmore’s co-efficient, from which his tables of dis- 
charge are calculated, is °666, which is much too high for 
most cases, ands would give a result nearly 14 per cent. 
greater than that from aco-efficient of *57. ‘Taking the 
latter, the discharge would be 3,268 cubic feet, or 91-03 
tons of water per minute, and this, on a lift of 20-73ft. 
would represent 128:l-horse power of work done. As 
154°12-horse power are estimated to have been expended 
in driving the pump, this would correspond to the high 
duty of 83°18 per cent. given off by the pump ia useful 
work. An amount of air was mingled with the water 
brought up, but as the quantity of air could not be esti- 
mated, the water is taken at the full weight of 62-4 lb. per 
cubic foot. 

Ifa ratio of one-eleventh of the steam pressure on the 
engine pistons (over and above the 141b. required to work 
the engines by themselves) be preferred to Pambour and 
Rankine’s allowance of one-seventh for the friction due to 
the load, we shall have 163-44 net horse power applied and 
a duty of 78°4 per cent. ‘The makers, we learn, guarantee 
their pumps to give off 75 per cent., and from their 
analogy to turbines there appears to be no reason why 
they should not give off at least this amount of useful work. 

Messrs. Easton, Amos, ‘and Sons’ engines and pumps 
were afterwards tried. The engines were condensing, and 
had a pair of cylinders rather more than 20in. in diameter 
(but taken as 20in. in the following calculations), 24in. | 
stroke, and cut off their steam at about one-fourth of the 
stroke. Indicator diagrams from the top of the cylinders 
showed mean pressures, respectively, of 30°44 1b. and 
283 1b. Diagrams taken from the bottoms of the cylinders 
showed somewhat lower pressures, but the lessened 
pressure, it was apparent, was directly traceable to wire 
drawing in the long and narrow pipe to which the indicator 
was attached when connected to the bottoms of the 
cylinders. ‘Taking the pressures, therefore, from the tops 
of the cylinders, and allowing, as in the case of the other 
engines, for the area of the piston rods, the mean pressure 
of 29°532 lb. would give, at the full working speed of 52 
revolutions, or 208ft. of piston per minute, 116-21 indicated 
horse power. ‘The friction of these engines, there was 
reason to believe, was rather less than that of Messrs. 
Gwynne’s, but making the same allowance of 1} |b. and 
one-seventh of the remaining pressure, the net power, 
applicable to driving the pump was 94-44, Ifone-cleventh 
be taken instead of one-seventh as the ratio of the friction, 
due to the load, to the pressure on the pistons, the power 
will be 1004-horse power. bine 

At 52 revolutions of the engines the pump, 4ft. 7in. in 
diameter, made 124 revolutions, the speed being brought up 
by a pair of bevel gears with 124 teeth and 02 teeth re- 
spectively. At 124 revolutions of the pump, the total lift 
was 7ft. lin., or 7°0833ft. The water, first forced upwards, 
was discharged horizontally into the upper tank through 
an opening oft. 10}in. wide. The upper tank had a rim 
2hin. wide, and measuring 42ft. }in. on its inner side. This 
rim—or, as it may be called, a weir—was in seven lengths, 
two on the east, two on the west, and three on the north 
side, all but the northernmost edge (6ft. jin. long) measur- 
ing 6ft. each. The water flowed through the tank in a 
direction which would tend to carry it over the northern- 





most edge, and here the sheet of water was Sin, in thick- 


ness, while on the easternmost and westernmost edges it 
was but 5}in. thick. By holding a long straight 
across the tank and so as just to kim the surface of 
water, it was found that it was 10sin. above the rim or 
weir, at a point about 1ft. behind the northernmost edge ; 
although at a point 64ft. further back, or nearer to the 
pump, the water at its highest point was but 9sin. above 
the weir. 
setting through the tank from south to north, the water 
was 7in. higher than the crest of the weir, the actual 
thickness of the overflowing sheet being as already men- 
tioned jin. The . water approached the northern- 
most edge with qn initial velocity, and as - the 
height to which the’ water rose just over the pump 
was 13}in. this may be taken as the true head for the 
northernmost edge, 6ft. tin. long. With a co-efficient of 57, 
the discharge over this edge would be 1,319 cubic feet per 
minute, that over the two adjacent edges; taking 103iu. as 
the head, would be 1,796 cubic feet, and that over the 
four remaining edges, taking the head as 7in., would be 
1,938} cubic feet. Thus calculated, the whole discharge 
would be 5,053} cubic feet, or 140-77 tons of ‘water per 
minute. ‘This result is nearly 41 per cent. greater than 
that claimed for the pump by its makers, and which was 
only 100 tons per minute, and as the actual lift was 
7ft. lin., while the makers claimed a lift of 100 tons 6ft. 
high only, the real work done would appear to have been 
upwards of 60 per cent. greater than the makers had 
claimed. ‘The water was charged with air, for which, of 
course, no precise allowance can be made. Taking the 
calculated discharge of 140°77 tons, however, it repre- 


| sented 67°68-horse power in useful work, and taking the 


net horse power applied as 94-44, the ratio of efficiency 
would be 713. Upon the other estimate of 100}-horse 
power, the ratio would be 67} per cent. The discharge may 
have been over-estimated, and the form of the overflow 
was such, indeed, as to render a calculation of the dis- 
charge less satisfactory than in the case of Messrs. 
Gwynne’s weir, to which the results of well authenticated 
experiments upon the discharge over weirs appeared to be 
nearly applicable. 

It would, of course, have been more satisfactory to have 
measured the actual discharge in a gauge tank, but with 
quantities of from 4,000 to 5,000 cubic feet per minute 
there was no opportunity for this in the Exhibition. The 
data which we have been enabled to give are entirely 
trustworthy, and we presume that, in the absence of means 
for the actual measurement of the discharge, hydraulic 
engineers will deduce from these data much the same 
results as we have given. 


TURBINE WATER WHEELS. 

A STREAM 100ft. wide, averaging 6ft. deep, and flowing 
with a velocity of 2 miles an hour, is not a large nora 
swift one; yet, falling 10ft., such a stream represents no 
less than 2,U00-horse power, of which from 1,500 to 1,700 
may be cheaply utilised by turbine water wheels. There 
is many a streamlet JOft. wide, averaging 3ft. deep, and 
flowing at the rate of 2 milesan hour. ven such a stream, 
falling Gft., has a power equal to nearly 180 horses, of 
which a good turbine will utilise from 125 to 150. Turbine 
wheels have not yet been introduced to anything like the 
extent they deserve in this country. The steam engine is 
zo much better known, it can be put down wherever 
required, and its power may be adjusted to any amount of 
work, so that it commands deserved preference over the 
water wheel for general use. ‘There are, however, number- 
less situations where a water power of from 10 to 300 or 
more horses is available, and where it is much cheaper than 
steam power, not to raise the question of relative safety. 
In such cases, however, the old millwrights consider that a 
lumbering wheel, either overshot, breast, or undershot, is 
the correct thing. A good turbine will nevertheless give a 
higher percentage of the theoretical effect of the water than 
even an overshot wheel ; the former is far less costly, and 
will run freely and well when buried in back water, and, 
if properly constructed, may be adjusted almost exactly to 
very variable quantities of water. The old millwrights— 
and the race is by no means extinct—neither understand 
the turbine, nor, if they did, are they exactly in a position 
to undertake its construction. As to its exceeding the 
overshot, or even the breast wheel in efticiency, they cannot 
and will not understand it. Yet such is none the less the 
fact. ‘he energy of motion contained in the water, on 
leaving the guides and passing through the buckets of a 
turbine is, of course, exactly that due to the weight of the 
water and the velocity at which it is moving, while the 
form of the guides and buckets may be such as to cause the 


transmission of nearly the whole of this energy to the © 
‘The water may be discharged upon the buckets 


wheel. 
almost in their own direction of motion, and with a velocity 
the same as or greater than that at which they move. And 
although the velocity of the water is greatly diminished at 
the moment after it has struck the buckets, these may 
curved back so much as to still take up nearly the whole of 
the energy of motion remaining in the water during the 
period of the extinction of its own velocity. In well con- 
structed turbines these conditions are fuifilled, and very 
little motion, other than at a comparatively slow rate away 
from the wheel, is left in the effluent water. 
friction of the water in passing through the guides 
may cause a certain slight loss of velocity on entering the 
buckets, and the loss ot energy thus occasioned is as the 
difference between the squares of the theoretical and actual 
velocities. ‘This loss may be diminished to a very small 
amount by properly proportioning the orifices in the guides, 
The practice in this respect is very variable among con- 
structors of turbines. We know of wheels in which the 
smallest total area of the orifices in the guides is the same 
as that of those in the buckets, while in other wheels the 
former area is one-third less, and in others one-third 
greater than that through the buckets. We certainly pre- 
ter the larger area of guide orifices provided a proper 
direction of the guides can be obtained. 

In many wheels too great a number of guides is adopted; 
sometimes, indeed, their number is the same as that of the 
buckets. Where the guides have exactly the same number 
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or exactly half the number of the buckets, there is a ten- 
dency to produce pulsations in the water, and these may 
sensibly affect the motion of the wheel. While, therefore, 
the number of guides should form no multiple of that of 
the buckets, the former need not much exceed one-third 
the latter. For 30 buckets, 11 guides; or, for 50 buckets, 
17 guides will give a better result than 29 and 47 guides 
respectively, and a very much better result than 30 and 50 
guides. A high efficiency can never be obtained with cast 
guides and buckets, and unless cheapness be of more than 
ordinary consequence, sheet iron or rolled brass buckets 
should always be adopted. Without the buckets are fitted 
in separately it will be difficult to balance the wheel per- 
fectly except by counterweights. In any case a turbine 
should be in perfect balance. For small wheels on high 
falls especially, want of balance at 500 revolutions per 
minute may be fatal. 

Premising that outward flow wheels are on principle the 
most effective of all, we may, while dealing with the effi- 
ciency of turbines, refer to some remarks lately made by 
Mr. Mallet, in a contemporary publication. In speaking 
of the outward flow and inward flow wheels, he observes 
that, “ Theoretically the differences between the two types 
“ have been greatly misunderstood,” and certainly his own 
preceding and subsequent remarks appear to furnish an 
illustration of this misunderstanding. Without attempt- 
ing, however, to demonstrate the action of the water in 
either wheel, he concludes by observing that, “ did space 
“allow us we believe we could show, however, that, all 
“things taken into account, there is no serious advantage 
“ obtained by the vortex (inward flow) over the best con- 
“ structed turbine of other types.” Surely very little space 
could have been needed to prove this conclusion, although 
a very little space would have sufficed to show that the 
inward flow wheel must give a less efficiency than any 
other class, the outward flow being the most effective of 
all. Indeed Mr. Mallet quotes some of the very reasons 
for the inferiority of inward flow wheels, although he 
attempts, by a quotation from Professor Thomson (in which 
the action of turbines is most clumsily treated), to leave 
the impression that these reasons do not exist in practice. 

One condition requisite to obtain high efficiency in a 
turbine is that the extremity of each bucket makes an 
acute angle with a tangent to the circle of the wheel at 
that point. An angle of 20 deg. is adopted in many good 
outward flow wheels, and one author, Mr. Cullen, prescribes 
10 deg. With an acute angle, however, the discharge, in 
an inward flow wheel, would be almost upon the back of 
the bucket next in advance, whereas, in an outward flow 
wheel, even if the extremities of the buckets were tan- 
gential to the rim, the discharge would clear the buckets 
in front. In Thomson’s inward flow wheels the angle 
which the inner extremities of the buckets make with tan- 
gents to the circle at that part of the wheel is from 30 deg. 
to45 deg., and thus a considerable part of the power or 
energy of motion of the water is lost. Then, again, al- 
though, theoretically, the water should be discharged with- 
out any whirling motion on leaving the buckets, this result 
is not exactly attained in practice. In experiments with 
turbines, the water has been sometimes found to escape in 
a direction 40 deg. or more from the radial line which 
theory would prescribe for it. This whirling motion re- 
presents a certain amount of unexpended energy, but in an 
outward flow wheel it assists in forcing away the tail 
water, and, probably, to some extent in thus increasing the 
effective fall of the water acting on the wheel. Indeed in 
one modification of the Fourneyron wheel, largely used in 
America, the buckets revolve within a pair of stationary 
diffusing dises, and by thus bringing the water to rest 
about 3 per cent. of additional effect is gained. In an in- 
ward flow-wheel the whirling motion of the water, what- 
ever it may be, on leaving the buckets, exerts, in the same 
way, an outward force, and in doing so it opposes the flow 
of the water through the buckets behind it, thus, in effect, 
diminishing the fall acting upon the wheel. 

In wheels passing a considerable quantity of water in 
proportion to their diameter, there may be sonie difficulty 
in admitting the water to the buckets of an outward flow 
wheel, and there is a like difficulty in discharging the 
water in an inward flow wheel. But in wheels in which 
the inner extremities of the buckets form a circle two- 
thirds or three-fourths as large as that of the outer 
extremities, the difficulty of admission to outward flow and 
of discharge trom inward flow wheels, ceases. In the so- 
called vortex wheel it is attempted to take up in useful 
effect, as far as may be, the centrifugal force of the water 
in the wheel, and for this purpose the inner circle of one- 
half of the number of buckets is but one-half that of the 
outer circle. ‘This, however, would almost completely 
choke the discharge were it not that a reversed curve is 
given to the inner ends of these buckets. This reversed 
curve must, however, defeat the very purpose for which the 
buckets are extended so far towards the centre of the wheel. 
If the path of a particle of water be traced through the 
wheel it will generally be found that either an almost 
inappreciable amount of force is exerted upon the bucket 
after the curve is reversed, or, which is as likely, that no 
force at all is exerted, and that the water has to be pushed 
out of its natural course by the concavity at the end of the 
next following bucket. 

_ After Mr. Mallet had quoted two of the strongest objec- 
tions to the inward flow wheel, he remarks, “ We will 
“ quote against this the following statement by Professor 
“ James ‘Thomson, of Glasgow.” Although we are unable 
to perceive that, in any respect, it applies to the objections 
which had preceded it, we, too, will quote this curious 
statement of Professor Thomson’s. “ Besides the general 
“ fulfilment of the above-mentioned essential conditions for 
“a good hydraulic machine, there is in these water wheels 
“the vortex, a very remarkable adaptation, according to 
“ which, by the balancing of the contrary fluid pressures 
“ due to half the head of water, and to the centrifugal force 
“ of the wheel, only one-half (instead of, as in most of the 
“ turbines previously known to the public, the whole, or 
“more than the whole) of the work due to the fall is 
“gpent in communicating vis viva to the water, to be 
“ afterwards taken from it during its passage through the 
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“ wheel ; the remainder of the work being communicated 
* — fluid pressure to the wheel without any in- 
“ iate generation of vis viva. By this important 


“ arrangement, the velocity of the water, where it moves | 


“ fastest in the machine, is very much reduced; and the 
“ Joss due to the retarding action of channels or passages, 
“ which cannot be entirely removed in any hydraulic ma- 
“ chine, is thus diminished toa great degree. In this cha- 
“ racteristic, vortex wheels have a superiority over the 
“ best turbines of Fourneyron or Poncelet.” 

Until this is explained, either by Mr. Mallet, or by 
Professor Thomson, or by some one else, it is nonsense. 
Professor Thomson, ten years ago, stated that the circum- 
ference of his wheel moved, or, rather, must move with a 
velocity due to one-half the fall, in other words, with 70-7 
per cent. of the theoretical velocity due to the whole fall. 
Other wheels do better on a _— of from 56 to 62 per 
cent, of that due to the fall, and as the water goes through 
them with a velocity of, say, °625 of that due to the fall, 
they would appear to act also both by impulse and by 
“fluid pressure” as the Professor nas it. But in no re- 
spect can the difference between these velocities affect the 





general action of the water in inward flow or vortex wheels 
as compared with the action in outward flow wheels. At 
any rate there is nothing in their difference which can 
affect the action of the water, while in the buckets of the 
Thomson wheel, as compared with the action in all other 
inward flow wheels, 





We must have a parting word with Mr. Mallet on the 
matter of duty or efficiency. Commenting on an alleged | 
performance of 89 per cent. by one form of turbine, he | 
sententiously observes, “ that no machine has ever yet been | 
“made by man that realises 89 per cent. of the whole | 
“ power of the fall.” We can give Mr. Mallet a tracing of 
a turbine wheel which, besides the friction of the testing | 
apparatus, gave off 873 per cent. of the whole power of the 
fall, the water having been weighed, and the work done 
consisting of winding a weight to a height of 25ft. With 
the friction the result was over 90 per cent. Several | 
cases of 88 per cent. efficiency are also on record as the | 
results of observations which were most likely to have been | 
correct. Even Mr. Mallet assigns 79 per cent. to one of 
the worst forms of inward flow wheels we have seen, one | 
which, we have no hesitation in saying, we would excel by | 
at least 10 per cent. with an outward flow wheel. 


We are glad to see, in the last edition of Mr. Beardmore’s | - 


tables, that the turbine is estimated at its proper value | 
among water engines. In his table of water power, the | 
useful work done with a given quantity of water is given 
for each class of wheel, and taking the efficiency of the | 
undershot as 1, the breast is taken as 1°57, the overshot as 
1-86, and “ the turbine” (it is not said which one) as 2°10. 
In competent hands the form of wheel, as well as that of 
guides and buckets, to give the greatest practical efficiency 
in proportion to the water used is now almost certain to be 
adopted; but beyond this, there are many practical requi- 
sites which are not so well understood. Perhaps one of the 
most important of these is the absolute necessity of keep- 
ing the water clear of all foreign substances. A bit of 
wood, leather, or of any kind of rubbish so likely to find its 
way into a stream, can only pass through a turbine with a 
great jolt, if not a continuous succession of jolts. The 
water admitted to a turbine should, in all cases, be well 
strained. Were it filtered it would be all the better. For 
the celebrated Fourneyron turbine at St. Blazien, in the 
Black Forest, the water is filtered. In Ireland, where a good 
number of turbines are already running, some of them have 
been stopped by leaves floating on the surface of the 
stream. We have witnessed the fact of a turbine being 
nearly disabled in a flax mill by the intrusion of bits of 
twine, netting, and thrumbs of tow into the buckets. ; A 
constant succession of these and other objects were passing | 





through the wheel, and the consequent vibration was al- 
most sufficient to shake down the mill, not to mention the | 
springing of the shaft of the wheel. No manufacturer | 
should for a moment think of putting in a turbine unless | 
he is prepared to thoroughly strain the water by which it 
is driven. 
No turbine, either, can fully answer its intended purpose | 
except it be either exactly proportioned to, or adjustable | 
to, the quantity of water passing through it. With a 
given quantity of water a turbine may give off, say, 80 per 
cent. of the full theoretical effect, while with but one-half 
that quantity, the same wheel, unless capable of regulation, 
may give off but 30 or 40 per cent. of the effect due to 
that half, or but 20 to 20 percent. of the total power 
which it exerted with twice the quantity of water. ‘These 
points are becoming better understood, so that turbines are 
now being put down with results which are likely to lead 
to their more general adoption. One of large size, say 7ft. 
in diameter, has lately been erected by Messrs. Easton, 
Amos, and Sons, for the Duke of Wellington, on his estate 
at Strathfieldsaye. This is a Fourneyron, or outward- 
flow turbine, and drives a corn mill. A turbine has just 
been put down at the Laxey Glen Mine, Isle of Man, to 
assist the famous water wheel there (the latter 72ft. 6in. 
in diameter) in pumping out a shaft sunk to a newly-dis- 
covered lead and copper lode. Last week, too, a little 
turbine, working on a 45ft. fall, was started, with consider- 
able ceremony, on Lord Radnor’s estate, near Folkestone. 
This is one of Mr. Richard Roberts’ upward flow wheels, 
and makes upwards of 600 revolutions per minute. It is 
intended to drive thrashing and other,farm machinery. It 
is of about 5-horse power, has cost less than one-half what 
a portable engine of the same power would have cost, is 
fixed under the barn, and can be started at any moment 
and runs without fuel, without attendance, and without 
danger. These are considerations which are likely, in 
many situations, to decide the question of water v. steam. 





TeLecraruic Feat.—A New York paper states that on the 
13th ult. a telegraphic despatch was sent from New York to San 
Francisco between four and five in the afternoon, and the answer 
was received between six and seven, long before the hour had 
arrived at San Francisco at which the original message was sen 
from New York. The distance is about 3,500 miles, considerably 
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—— distance from Newfoundland to Valencia, and, says 
the New York paper, greater than any circuit ever yet worked in the 
history of telegraphy. 
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An Essay on the Motion of Projectiles fired from Rifled Arms. 
With Practical Remarks on the Employment of Rifled Ord- 
nance. By Major C. H. Owen, R.A., Professor of Artillery at 
the R.M. Academy, Woolwich, W. Mitchell, Military Book- 
seller, 39, Charing Cross. 

TuIs isa timely and valuable book, albeit that the copy 
before us has a most offensive odour, apparently from the 
stale paste with which publishers sometimesallow their book- 
binders to get up their binding. If, therefore, our review 
be somewhat hurried, Mr. Mitchell will please understand 
the reason. 

Major Owen begins by describing the action of the 
three forces which govern the path of a projectile in 
motion, to wit :—projection, gravity, and atmospheric re- 
sistance. The principles which define the trajectory in 
vacuo are given in a few words, while Dr. Hutton’s experi- 
ments are freely quoted in treating of the effect of atmo- 
spheric resistance. The retardation of projectiles, as in- 
fluenced by their form, size, and density, is next con- 
sidered, and this brings the author to a particular conside- 
ration of the advantage of elongated projectiles, that of 
diminished frontage, and consequent atmospheric resistance. 
Thus the 12-pound Armstrong shot is 3in. in diameter, 
and the 12-lb. ball 43in., whence the former has an ad- 
vantage in respect of atmospheric resistance in the ratio 
(d2) of 201 to9, or 2} to 1. This is irrespective of the 
obliquity of the axis of the Armstrong shot during flight, 
and also of the form of its point, yet the comparison is 
sufficiently correct, we are told, to account for the results 
obtained in practice. In vacuo, of course, a round and 
an elongated shot, fired under the same circumstances, 
would have the same trajectory and range. In illustration 
of the manner in which the range and velocity of balls and 
long shot are influenced by atmospheric resistance the fol- 
lowing table, derived from experimental practice, is 
given :— 
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1,000 1,200 | 1,400 
1,015 1,835 | 1,695 


yds. | yds. 
1,609 | 1,800 
1,956 | 2,218 
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Ball. 





1,769 
1,242 











Here it will be seen that the initial velocity of the rifled 
shot was but little more than two-thirds that of the ball, 
and hence the range, at a very low elevation, is actually /ess 
with the rifle than with the smooth bore. It is only ata 
certain elevation that the rifle shot attains the greater 
range, simply from the fact that its initial velocity is more 
nearly maintained; whereas, during the same time, the 
high initial velocity of the ball is rapidly falling off, in 
consequence of its greater atmospheric resistance—a re- 
sistance not only greater in consequence of the difference 
in the frontage area of the two shots, but which is at first 
very much greater also, in the case of the ball, in conse- 
quence of its higher initial velocity. This is still further 
and even better shown in the following table :— 
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We may leave Major Owen’s book for a moment to 
observe that the short range of rifled shot, when fired 
at point blank or at very low elevations, is— wherever 
the distance of the object is not known—a disadvan- 
tage. In most of those cases where the gun might be 
aimed direc:ly at the object, the chance of hitting it would 


| be greater with the smocth bored than with the rifled 


gun. ‘This consideration is one to which naval men attach 
as much importance as to the superior penetrative force, 


|at short range, of balls moving at high velocity—a ve- 


locity which, practically, has not been attained with rifled 
shot, fired under the conditions to which the practice with 
rifled guns generally conforms. 

Major Owen illustrates the influence of form ‘on the 
retardation of projectiles by extracts from Dr. Hutton’s 
No very definite conclusion is 
drawn, but the major’s preference appears to be in favour 


|of the “ogival” form, otherwise known as the pointed 


arch, and adopted for the Minié bullet. 

‘The elementary laws governing the motions of elongated 
projectiles are next treated of. The effects of windage, 
irregularity of the surface of the shot, and eccentricity 
arising from want of homogeneity, or from other causes, 
are shown. ‘This section is largely illustrated by references 
to Robins’ and Magnws’ experiments on the deviation of 
projectiles. Although not at all new, some of these are very 
curious, and should be known and understood by every one 
interested in ordnance. The principle of rifling is next 
explained, and illustrated by the gyroscope; an elongated 
shot being substituted for the ordinary wheel. The effect 
of the air, in causing long shot, without rotation, to over- 
turn during their flight, is vegy clearly explained. The 
objections to very rapid rotation are stated; viz., increased 
strain on the gun, increased liability to strip, increased 
liability of the shot to spin off laterally on grazing, and 
greater lateral spreading of the fragments of rapidly 
spinning shells. ‘The necessity of increasing the rapidity 
of rotation with very long projectiles, and for flat- 
fronted shot, is also mentioned, as is also the influence 
of the density of the shot on rotation. The important 
question of the relative position of the centre of gra- 
vity of the shot is briefly and clearly discussed. De- 
viation caused by wind, and what the French call “ deri- 
vation,” or the drift of the shot due to the direction of 
the rifling, are explained, and some interesting remarks 
are given as to the direction of the longitudinal axis of 
elongated shot during flight, this direction, as Major Owen 
believes, being in the line of flight, and not in that of the 
primary motion. The effect of “ cannelures,” or the chan- 
nels made around the Minié bullet, is shown, their use 
being to assist in keeping the longitudinal axis of the pro- 
jectile in the line of flight. 
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With re to the penetration of projectiles, Major 
Owen clearly lays down the principles applicable to the 
question. ‘There is nothing new in his remarks under this 
head; and, indeed, the whole substance of his chapter on 
penetration has long since appeared in a different form in 
our own columns. ‘The superiority is accorded to the 
smooth bores, with the high initial velocities of their shot, 
up to say 500 yards, beyond which the rifles have the ad- 
vantage. 

Upon the question of the relative efficiency of various 
systems of attack and defence, Major Owen writes practi- 
cally and well. We shall not, however, follow him further 
at present into that portion of his book devoted to this 
subject, but shall conclude by recommending his little work 
to every one having any interest in artillery. His clear 
explanation of principles is most useful just now, when 
extravagant notions are so prevalent as to the capabilities 
and qualities of certain guns. It was, of course, to have 
been expected that Major Owen should thoroughly under- 
stand his subject; and it is refreshing to find him, in 
touching upon the history, as well as the philosophy, of 
rifled ordnance, confining himself strictly to facts, prin- 
ciples, and common sense. On page 62 the Major shows 
how far Mr. Whitworth has adopted the form of projectile 
proposed by Piobert; and the observation is made that, 
“as might have been expected, the Whitworth bolts have, 
‘in consequence of their comparatively high initial velo- 
“ cities, their great length, and their peculiar form, attained 
“to enormous ranges. . . . A shot of similar form 
“and weight, fired with the same initial velocity and 
“ velocity of rotation from any other gun, would, of course, 
“range to about the same distance.” Into the mechanical 
question of the construction of guns Major Owen has not 
entered in his work. Had he done so, he would, we have 
no doubt, have shown that strength of gun is the main 
condition in all those ordnance results which have so much 
occupied popular attention. As for any particular mode of 


construction, beyond that of Mr. Mallet’s and Captain | 


Blakely’s mode of ringed structure, with initial tension, 
adopted by Sir William Armstrong, and at last, after many 
failures, by Mr. Whitworth, it appears that no particular 
construction of gun has yet gone beyond its probation. 
The recent important experiments with the Armstrong 
guns did not result in favour of the complicated details 
which go to make up those weapons. It is not, of course, 
to be expected that at one step we can obtain perfect guns, 


and the frequent and lamentable mistakes which have | 


thus far been made in the attempt are, perhaps, the fewest 
that could have been expected. 


Treatise on the Mathematical Theory of the Steam Engine. By 
T. Baker, C.E. Virtue, Brothers, and Co., 26, Ivy-lane, Pater- 
noster-row. 

Tuis little book forms one of the “ Rudimentary Series ” 

brought out by Mr. Weale, and now carried on by Messrs. 

Virtue, Brothers, and Co. Mr. Baker, the author, says—in 

his introduction—that “ a work of this kind, on the ma- 

“‘ thematical theory of the stationary, marine, and locomo- 

“ tive engine, has long been a desideratum ; not only as an 

“ introduction to Tredgold’s large and important work on 

“ the same subject, but also for the use of a numerous class 

“of students, who either have not time to read or the 

“ means of purchasing the large work just referred to.” A 


few more words in turther explanation of the author’s | 


purpose then appear, after which the introduction concludes 
with the announcement that he has given a “new and im- 


“ portant method of showing the positions of the slide | 


“ valves, corresponding to the various openings of the 
“ steam and exhausting ports, by geometrical construction, 
“in addition to the rules usually given by calculation, 
“ which method has been presented by the eminent engi- 
“ neer, C. E. Amos, Esq., M.I.C.E., of the well known firm 
“ of Easton, Amos, and Sons.” 

The work commences with an explanation of the ex- 
pansion of steam, according to Marriotte’s or Boyle’s law ; 
the unit of work, horse power, &c. In treating of these 
subjects not a hint is given of the existence of such an in- 
strument as an indicator. In computing horse power Mr. 


although the total pressure is, perhaps, always to be under- 
stood in treating mathematically of the action of steam, 
those who are likely to read Mr. Baker’s book would per- 
haps benefit by being told so. 

On pages 30 and 36 we have a calculation of the gra- 
duation of a safety valve lever, and in which, we are told, 
the weight of the lever is taken into account. The “ weight” 
of a lever is given as 4]b., evidently meaning its weight 
when weighed as a loose piece of iron. On a safety valve, 
however, the weight of the lever is to be considered as its 
effective weight in pressing down the valve, and in this 
respect a lever weighing 4 lb. may, from the mode in which 
it is hung, exert a pressure of 16, 20, or even 30 1b. on 
the valve. For if we take the centre of gravity of the 
lever at, say, one-half of its length, this centre will pro- 
bably be far away from the valve, and’ the weight at the 
centre of gravity may thus be acting with a leverage of 
3 to 1,6 tol, or even8tol. To allow for the effective 
weight of a safety valve lever, it is to be weighed at that 
= in its own length at which it just balances, this point 

ing its centre of gravity. This weight is to be multi- 
plied by the distance between the centre of gravity and 
the main joint or fulcrum, and the product divided by the 
horizontal distance between the main point and the centre 
of the valve. The quotient will express the effective 
weight of the lever, as exerted, to hold down the valve, 
this weight being generally four or five times as great as 
the actual weight of the lever weighed loosely as a piece 
of iron. If a spring balance be applied to the end of the 
valve, it should be attached to the lever when it is weighed, 
or, at any rate, if not so attached, the spring balance should 
be weighed separately, and its weight allowed for according 
to the leverage at which it acts on the valve. 

Mr. Amos’ mode of graphically representing the position 
| of the slide valves is introduced on the 73rd page. Where 
the valve partakes of the motion of but one eccentric, this 
mode will doubtless answer, but with the link motion, at 
least when not in full gear, it is worthless. Mr. Baker 
gives some particulars of the length of locomotive boilers. 
| On the “ Northern and Eastern Counties Railway” (the 
Great Eastern ?) it appears that they are 8ft. long. On 
the “ North Midland Counties,” the Great Western, and 
some other lines, they measure 83ft., &c. &c. It is a pity 
that such antiquated rubbish should be copied from old 
books into one published in 1862. Mr. Baker says, with 
reference to locomotive boilers, “ that there is no sufficient 
“ reason why the furnace should not be nearly as long as 
“the boiler; it would then resemble the furnace of a 
“marine engine boiler, and be quite as manageable.” 
| Possibly it would and might. 
| In dealing with the resistances of railway trains, Mr. 
| Baker has fallen into the great mistake of supposing that, 
beyond a constant friction of 8 lb. per ton, there is no other 
resistance, on a level line, beyond that of the atmosphere. 
Hence a number of useless calculations, resulting in state- 
ments that 48-horse power (or horse powers, as Mr. Baker 
carefully puts it) will suffice to take a train of 45 tons at 50 
miles an hour on a level line; that 50-horse power will 
take a train of 60 tons 80 miles in 2h. 2m. 24sec., &c. &c. 
Side winds, or “direct cross winds,” as Mr. Baker calls 
| them, are, he says, nearly neutral in their effects upon 
| train resistances! It is further stated, on the authority of 
| Pambour, that the resistance of the blast pipe, meaning, 
we suppose, back pressure in the cylinders, increases di- 
| rectly as the speed. It was long ago ascertained that back 





! 


| 


| pressure increases as the square of the speed. 

That Mr. Baker is a book maker rather than an author, 
at least in this instance, appears from an advertisement of 
some of his former works, introduced between the discussion 
of train resistances and that of the steam blast in loco- 
motives, 

We have said enough to show that we do not estimate 
very highly this embodiment of the mathematical theory of 
the steam engine. That a novice could learn nothing useful 
from it we do not suppose ; but he might learn much which 
he would afterwards have to unlearn. ‘The book has been 
put together by one who gives proof, on almost every page, 
of a want of practical if not general knowledge of his 


Bakcr first finds the units of work, or foot-pounds, exerted | subject, and we cannot therefore recommend such a lame 


upon each square inch of the piston during one stroke, 
afterwards multiplying the result by the area of the piston 
and the number of strokes per minute, and finally dividing 
by 33,000. This mode differs from that, usually adopted 
by engineers, of first finding the total mean pressure on the | 
piston, and multiplying by the number of feet which the | 
piston moves per minute. Mr. Baker’s rule is not likely to | 
be adopted, and although it may give correct results, the | 
rule generally followed should have been given in its place. 
A good deal of space is taken up with calculations of the 
power of steam worked expansively, all based upon Mar- 
riotte’s or Boyle’s law that the pressure of steam is in the 
inverse ratio of its density. To render the work of practical 
value the observation should have been made that, under 
the circumstances of practice, steam does not follow this law 
in expanding in steam cylinders. On page 12 we have 
rules for calculating the resistances of non-condensing 
engines. Weare told to substract 16 1b. from the pressure 
of steam in the cylinder, besides allowing for the friction 
caused by the load on the engine, and which friction Pam- 
bour estimated as equal to one-seventh of the load, over and 
above back pressure and the pressure necessary to move the | 
engine unloaded. Now, in deducting 16 1b. per square inch | 
for atmospheric resistance and the friction of the engine | 
per se, Mr. Baker of course means that the deduction shall 
be made from the total pressure of the steam, per square 
inch, in the cylinder, or the pressure above a perfect vacuum. | 
But he does not thus specify his meaning, in speaking “ of 

the pressure of the steam in the cylinder.” This, unless | 
particularly specified to the contrary, is, in respect of non- | 
eondensing engines (to which alone Mr. Baker’s rule is 

intended to apply) always understood as the pressure above 

the atmosphere, and hence but 1 lb. instead of 16 1b. is to 

be deducted for resistance. ‘The same abuse of terms occurs 

on page 15, where a result practically erroneous, although 

possibly technically correct, is also deducted in the same 








way. Itis only in a table of the temperature and density | capital is calculated to have acquired d 


| production to our readers. 


Frencu Experiments with Tron PLAtes.—With reference to the 
great case of “ Guns versus Ships,” it is difficult to obtain informa- 
tion as to the progress made by foreign Governments, owing to the 
secresy they endeavour to maintain in such matters, but we are 
informed that the French military authorities have achieved im- 
portant and successful results from experiments at L’Orient against 
iron plates. The gun used had a 6}in. bore, and was constructed 
on what is known in England as the Blakesly pattern, and which 
was introduced into the French service by Col. Treuille de Beaulieu 
in 1859. The range was 1,000 metres (1,090 yards), the charge 
273 1b. of powder, and a case-hardened flat-headed iron shell, weigh- 
ing 99 lb., was fired at a target of 4}in. iron plates, constructed by 
the eminent firm of Petin and Godet, and the quality of the iron 
being reported as fully equal to that produced by the best English 
makers. The shot went completely through the target, exploding 
behind it. It is further stated that the result of this and other 
experiments has induced the French Government not to proceed 
with the building of any iron ships beyond those now on the stocks. 
—Globe-—We gave the substance of these results some time ago in 
Tue Enctneer.—Ep, E. 

IuprovemeNT OF Paris AND MArsetLLEs.—(From our Correspon~ 
dent.)—The consolidation of the great enterprises known as the 
Compagnie Immobilitre de Paris, the Magasius Généraux, and the 
Société des Ports de Marseilles, now united under the fostering 


| care of M. Emile Pereire, who must be regarded as one of the 


greatest financiers of the age, is likely to give a powerful stimulus— 
if indeed, any stimulus is needed—to the material improvement of 
Paris and Marseilles. At Marseilles the new enterprises about to be 
undertaken embrace the Rue imperiale and the development of the 
lands of La Joliette conquered, and still to be conquered, from the 
sea, and which will form, with the basins of the dock-entrepots con- 
structed there, an entirely new quarter, as will be the plan of 
Monceaux at Paris. At Paris the company has also still to com- 

lete and render valuable the Boulevard des Capucines, the Boulevard 
Malesherbes, and the Boulevard du Prince Eugene, Th. expenditure 
already made by the Compagnie Immobiliére at Parish reached a 
total of £4,800,000, and besides declaring dividends, wi . |) have 


gradually increased from 5 per cent. to 10 per cent., and for » ing a | 


roperty in the French 


eserve fund of £92,000, the company’s 
the last seven years a 


of steam that the term “ total pressure ” is at all used, and ! plus value of £800,000. 
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Grants of Provisional Protection for Six Months. 

2056, RicHARD ARCHIBALD Broomay, Fileet-street, London, ‘‘ Improvements 
in agave heat in furnaces and fire-places.”—A communication from 
William El H»gan, Troy, U.8.—Petitwn recorded 18th July, 1862. 

2260. JEAN Freperic JournNavUx Lesionp, Paris, “ Improvements 
sewing machines."—Pelition recorded 12th August, 1862. 

2642. Josepu Exsenezer WALKER, King-street, Old Ford-road, London, 
“Improvements in signalling on railways.”— Petition recorded 29th Sep- 
tember, 1862. 

2855. WiuaiaM CLARK, Chancery-lane, London, “Improvements in sewing 

hines,”"—. ication from Messrs. Dwight Tracy and George 
aa Worcester, Massachusetts, U.S.—Petition recorded 23rd October, 


2871. Groner Luke and Wiisam Luke, Mott-street, Birmingham, “ An 
improved stirrup.” — Petstion recorded 25th October, 1862. 

2886. Henri CuarLes Rexx Jousert, Maddox-street,' London, “ An improved 
method of raising and fixing at avy height desired music stools, chairs, 
or seats.” 

2889. Tuomas PiveriM, Carlisle-terrace, Fairfield-road, Bow, London, “ An 
improvement in locks, bolts, latches, and other fastenings.”—Petitions 
recorded 27th October, 1862. 

2904. Cuartes Stewart Duncan, Inverness-road, Bayswater, Middlesex, 
**An improved compound or material for coating or covering metallic 
and vegetable substances to preserve them from corrosion or decay.”— 
Petition recorded 28th Octorer, 1362. 

2950. Freperick ELSwortH SickgeLs, Bute-street, Brompton, Middlesex, 
“Improvements in the means of steering and manwuvring ships or 
boats, and in the apparatus connected therewith, which apparatus is also 
= for pumping and lifting weights.”—Petition recorded 81st Octo- 

vr, 1862. 

2054. Winitam Tarr, York-street, Oxford-street, and Exocu Farr, Caven- 
dish-street, Oxford-street, Manchester, ‘‘An improvement in piano- 
fortes.” 

2956. Moses MerryweaTner and RicHarp Mosks MéerrYWEaTHER, 
Long-acre, and Epwarp FikLp, Buckingham-street, Adelphi, London, 
“Improvements in steam fire engines, part of which improvements are 
applicable also to other purposes.” — Petitions recorded ist November, 
1862. 





2962. Feuix Tussaup, Marylebone-road, Middlesex, *‘An improved ma- 
chine for cutting metal, also applicable to cutting other substances,”— 
Petition recorded 3rd November, 1862. 

2082. Prererk Wittiam Reuter, Buckland-crescent, St. John's-wood, 
London, “ Improvements in dyeing.”—A commanication from Edward 
Reuter, Paris.—Petition recorded 4th November, 1862. 

2993. Ricuarp ARCHIBALD BROOMAN, Fleet-street, London, “‘ Improvements 
in commodes or water closets.”"—A communication from Jean Louis de 
Waroquir, Paris.—Petition recorded 5th November, 1862. 

3005. Benorr TukoporE Utysse Monin, Boulevart de Strasbourg, Paris, 
‘“‘Improvements in breech loading fire-arms.”—Petition recorded 6th 
Wovember, 1862. 

3009. Marc ANTOINE FRANCOIS Mzynons, Paris, “ Improvements in the 
manufacture of paper’ —A communication from Eugéné Marie Mathieu- 
Plessy, Rue Guenegaud. Paris. 

3011. WiutiamM Cuark, Chancery-lane, London, “ Improvements in the 
means of utilising refuse and azoted matters of commerce.”—A communi- 
cationfrom Messrs. Amédée Gelis and Lucien Dusart, Boulevart St. 
Martin, Paris. 

3013. Tuomas GreENwoop and James ScuorreLp, Rochdale, Lancashire, 
“Improvements in mules for spinning and doubling.”—Petitions re- 
corded 7th November, 1°62. 





3015. Henry GArpNer, Chaple Town, Leeds, Yorkshire, “ Improvements 


in machinery for treating flax and other fibrous materials preparatory for 
manufacturing purposes, the said machinery being also applicable for 
pressing, rolling, grinding, pulverising, or mixing various other sub- 
stances,” 

3017. Grorek Henry Ooston, Mincing-lane, London, “Improvements in 
treating nitrous acid and nitric oxide in order to convert them into nitric 
acid.” 

3019. WiLLtaAm Simpson, Liverpool, I hire, “ Impr t licabl 
to letter boxes and other like receptacles.” 

3020. Grorex Lewis Locke, Hampstead New-road, and James CLark, High- 
street, Kentish Town, Middlesex, ‘* Improvements in the motive mechan- 
ism of pianofortes.” 

3021. Epwarp Sonstapt, Stewart-place, Alfred-street South, Nottingham, 
‘Improvements in the manufacture of the metal magnesium.” 

3028. JAMES MELLODEW and THoMAs MELLODEW, Uldham, Lancashire, and 
CHARLES WILLIAM KESSELMEYER, Manchester, ‘* Imy ts in looms 
for weaving.” — Petitions recorded 8th November, 1862. 

3025. CuarLes CONNELL, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
constructing ships or vessels.” 

3029. Ricuarp Rivineton Homes, British Museum, London, “ Improve- 
ments in folding chairs and seats.” 

3031. James Suanks, Arbroath, Forfarshire, N.B., “ Improvements in 
mowing machines.” 

3033. James Easton, jun., and James CuarMan Amos, The Grove, South- 
wark, Surrey, ** Improved machinery for sawing wood.” 

3035. Groror Fospery Lysrer, Liverpool, ** Improvements in apparatus for 
elevating or otherwise transmitting grain and other granular sub- 
stances.” — Petitions recorded 10th November, 1362. 

3037. WinttaM Boorn, Josern Booru, and Tuomas Bootu, Oldham, Lan- 
cashire, ‘* Improvements in rotary engines.” 

3041. Epwarp Magrniort, Miles Platting, and SamugL HoLRroyp, Manchester, 
‘“‘Improvements in the purification of gas, and in obtaining certain 
useful products therefrom.”-- Petitions »ecurded ilth November, 1362. 

3043. WiLtiAM GALLOWAY and JouN GaLLOWAY, Manchester, ‘* Improve- 
ments in machinery or apparatus for cutting, shaping, punching, and 
compressing metals,” 

3044. Grorce Smitn, Cobden-street, Stewarts-lane, Battersea, Surrey, 
“ Certain improvements in obtaining colouring matter.” 

3045. Witt1AM Dosson, Nottingham, ** Improvements in apparatus used in 
dressing lace and other fabrics.” 

3046. Cuxistoru Soci, Thavies-inn, Holborn, London, “‘ Improvements in 
looms for weaving ribbons.” 

3049. Josern FAULDING, tuston-road, London, ‘‘ Improvements in locomo- 
tive engines.” 

3051. Joun ALEXANDER Duntze, Weolwich-common, Kent, “ Improved 
apparatus for communicating rotary motion to shafts or axles for various 
purposes.”—A commun cation from Edward David Ashe, Quebec, Lower 
Canada. — Petitions recorded 12th November, 1862. 

3054. Grorex Wienrwick Rexpe., Newcastie-on-Tyne, “ An improved 
method of strenztheni:y and hardening cannon made wholly or partially 
of carbonised iron or steel, or the barreis or other parts thereof.” —Pet:tion 
recorded 13th November, 186 











3068, WittiaM Henny Anvrew, Sheffield, Yorkshire, “An improvement * 


in scissors and shears.””— Petition recoraed 14th November, 1862. 

3084. Firzmaurice PaLMer, Northumberland-street, Strand, London, 
‘Improvements in projectiles.”— Petition recorded Lith November, 1862. 
3086. Ferpinanp Rauues, Albert-street, Camden-road, London, ** lmprove- 
ments in envelopes, with the view to affording better security thereby.” 
3088. Davin Tuomson, Grosvenor-road, Middlesex, ‘‘ Improvements in 

screw cocks." —Petitions recorded 17th November, 1862. 

3100. Naruan Tuomrsox, Abbey-gardens, st. John’s-wood, London, 
** Improvements in apparatus for stopping bottles, jars, and other vessels.” 

3102, James Ox.ey, Frome, Somersetshire, ‘‘ Improvements in apparatus 
for separating liquids from substances.” — Petitions recorded 18th November, 
1862. 

3104. Henry Josera Ferpinanp Manet, South-street, Finsbury, London, 
“Some improvements in the construction of lamps.” 

3106. Rovert Musnet, Coleford, Goucestershite, “An improvement or 
improvements in the manufacture of cast stec!.” 

3103. Jacques Arnos, Barcelona, Spain, *‘ lmprovements in generating 
certain gases for obtaining motive power, and in the apparatus employed 
therein.” 

3110. CaLen Kitner, Grove-cottages, Albion-grove, Islington, London, and 
Groner Kinyer, Winttam KiLyer, and Joun Kitner, Thornhill Lees, 
near Dewsbury, Yorkshire, “ Improvements in means or apparatus for 
the manufacture of glass.” 

$112. Ropert HarpMAN, Bolton-le-Moors, Lancashire, “ Certain improve- 
ments in looms for weaving.”— Petitions recorded 19th November, 1862. 

3116. Cuarues Stevens, Charing-cros<, London, “ An improved brick- 
making ine.”—A i from Alois Milch, Paris. 

3118. Fietpiwe Fiercuer. Birmingham, “ Improvements ‘in the arrran, 
ment of a vessel or vessels for the compression of air as applicable to lift 
or force pumps.” 

3122. KopERrT —— SeeLty, Mortlake, Surrey, ‘‘ Improvements in ink- 
stands.” 

3124. WiuiaM Borromiey, Bramley, Leeds, “‘ Improvements in machinery 
for stiffening woollen and o*ber fabrics.”—Petitions recorded 20th Novem- 
ber, 1862. 








Notices to Proceed, 

2056. RICHARD ARCHIBALD Brooman, Fleet-street, London, “ Improvements 
in generating heat in furnaces and fire-places.”—A communication from 
William Elijah Hagan, Troy, U.8.—Petition recorded 18th July, 1862. 

2059. Geores Joun Yates, and Jouxn WiLtiaM Warp Tivpall, Liverpool, 
“A process of deodorising » coal pitch, rock, and other like oll 
and hydro-carbons."—Petition recorded 19th July, 
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2068. Cuartes Ramsay, New Bond-street, London, “ An improved military 
cloak.” — Petition recorded 21st July, 1862. 

2079. PauL Francois CASSEGRAIN, Paris, ‘‘Improvements in fire-arms.”— 
Petition recorded 22nd July, 1862. 

ne WILIIAM CLISSOLD, Dudbridge, Gloucestershire, ‘‘ An improved mode 


mS SJ ad 

2106. Joun Gorre CLARKE, Brackley, Northamptonshire, “ Improvements 
in hes.”—Petitions recorded 24th July, 1862. 

2110. Henry ALFReD Jowert, Sawley, Derbyshire, “Improvements in 
obtaining motive power, and in transmitting the same from place to place, 
and in apparatus connected therewith.” 

2114. WintiAM Cuark, Chancery-lane, London, ‘‘An improved apparatus 
for decanting wine.”— A communication from Mr. Joseph Nicolas 
Montain Liézard, Boulevart St. Martin, Paris, 

2117. VINceNzo Manzin1, Mo'lena, Italy, ‘‘ Certain improvements in the 
construction of locomotive engines used on railways for facilitating and 
controlling the ascent and descent of locomotive engines and trains on 
inclined planes of lines of railway, and for simplifying the construction 
of locomotives used on railways.”— Petitions recorded 25th July, 1862. 

2124. JasreR Henry SeLwyn, Woodland Craig, Grassmere, Westmoreland, 
“Improvements in apparatus employed in paying out and raising 
electric telegraph cables.” —Pitition recorded 26th July, 1862. 

2133. THEODORE ANTOINE Favricuon, St. Symphorien de Lay, France, ** An 
apparatus for the speedy and economical heating of baking ovens, and also 
for using their excess of lreat.”’ 

2140, Henry Hepaoiey, Great College-street, Camden Town, London, ‘‘ Im- 
provements in lamps.” 

= ea Buryett, Ashford, Kent, “‘ An improved combined «art and 
sleigh. 

2143, CHARLES WILLIAM Siemens, Great George-street, Westminster, 
a “Improvements in gas engines.”—Petitions recorded 28th July, 








1862. 

2144. RoseweE.L TiHoMpsoy, Boston, Suffolk, “A tew and useful improve- 
ment in lock-stitch sewing machines.” 

2155. MICHAEL Henry, Fleet-street, London, “Improvements in obtaining 
fibrous materials and paper pulp, in treating, cleansing, and scouring 
fibrous materials and fabrics manufactured thereof, in producing soap for 
the said operations, and in obtaining products from liquors used therein.” 
—A communication from Jean Baptiste Vasseur and Victorien Joseph 
Janssens, Boulevart St. Martin, Paris.— Petitions recorded 29th July, 1862. 

2160, BexJaMin Baitey, Leicester, “Improvements in means or apparatus 
for cutting chaff and other vegetable matters, which improvements are also 
applicable to cutting or mowing short or lawn grass.”—Petition recorded 
30th July, 1862. 

2180. Grongr HaseLtine, Fleet-street, London, “ Improvements in appara- 
tus for drying grain, gunpowder, and other granular substances.”—A 
communication from Daniel Curtis Rand and Mortimer Wadsham, 
Perington, New York, U.S.— Petition recorded 1st August, 1862. 

2199. WILLIAM CLARK, Chancery-lane, London, ‘ Improvements in the 
purification of water, and in apparatus employed therein.”—A communi- 
cation from Mr. Maurice Laschi, Boulevart St. Martin, Paris.—Petition 
recorded 5th August, 1862. 

2232. Joun James Henaky Gepuarpt, Lawrence-lane, London, ‘An im- 
proved fastening for purses, pocket books, needle books, ladies’ com- 
panions, instrument cases, and other similar articles.”—A communication 
— Eduard Posen, Offenbach, Germany.”—Petition recorded 9th August, 

862. 

2242, WILLIAM CLARK, Chancery-lane, London, ‘‘ An improved carriage for 
conveying sugar moulds in sugar refineries.”— A communication from Mr. 
Theodore Augustus Havemeyer, New York, U.S.—Petition recorded 11th 
August, 1862. 

2288. GEonGe WELCH, Birmingham, “ Improvements in inkstands, metallic 
pens, and pen holders, and other instruments and appliances used in 
writing and marking.”—Petition recorded 14th August, 1862. 

2531, Joun Penper, Manchester, ‘“ Improvements in hoops for fastening 
bales, and in machinery or apparatus for making the same.”—Petition 
recorded 15th September, 1862. 

2768. Davip Re and Cristian Joun Reip, Grey-street, Newcastle-upon- 
Tyne, ‘‘ Improvements in the manufacture of cases for watches and other 
pocket time keepers.”— Petition recorded 14th October, 1862. 

2861, JosHvA Fikip, Lamteth, Surrey, ‘* Improvements in steam engines, 
condensers, and boilers.’’—Vetition recorded 23rd October, 1862. 

2938. Henry Lev Coxtert, Inchicore, Dublin, ** Improvements in the con- 
struction of tuycres.” 

2950, FREDERICK ELSWwortt SIckLes, Bute-street, Brompton, Middlesex,“ Im- 
provements in the means of steering and mancuvring ships or boats, and 
in the apparatus connected therewith, which apparatus is also applicable 
for pumping and lifting weights.”—Petitions recorded 31st October, 1862. 

2956. Moses Menxkyweatier, Ricuarp Moses MerrYWEATHER, Long-acre, 
and Epwarp Fietv, Buckingham-street, Adelphi, London, “ Improve- 
ments in steam fire-engines, parts of which improvements are applicable 
also to other purposes.” 

2961. JAMES WINTER, jun., Wardour-street, Soho, London, ‘‘ An improved 
safety tap or cock, applicable to gas burners, gas pipes, and vessels con- 
taining gas, also water pipes, steam pipes, and vessels containing 
inflammable and other liquids, compressed air and spirituous liquors.”— 

etitions recorded lat November, 1862. 

2971. DANIEL ScatrenGoop, Nottingham, “ !mprovements in circular 
frames for the manufacture of looped fabrics.”"— Petition recorded 3rd 
November, 186 

3035. George Fosbery Lyster, Liverpool, ‘‘ Improvements in apparatus 
for clevating or otherwise transmitting grain and other granular sub- 
stances.""— Petition recorded 10th November, 1862. 

3046. Curistorn Socin, Thavies-inn, Holborn, London, “ Improvements 
in looms for weaving ribhons.” 

3052, ALOIse GRAEMIGER, Wallenstadt, St. Gall, Switzerland, “ Improve- 
ments in looms.”— Petitions recorded 12th November,’ 1862 








3060. Reuben Sykes and PHuitemMon Sykrs, Hnudderstield, Yorkshire, “Tm. | 


provements in rings used in machines for the continuous spinning, 
doubling, and twisting of wool and other fibrous materials.”—Petition 
recorded 13th Novenber, 1862. 





And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Commissioners, within twenty-one days next after the date of the Gazette 
and of the Journal) in which this notice is issued. 


Patents on which the Stamp Duty of £50 has been Paid 
2673. Gronck EpMonp Donistiionre, Leeds, ~Dated 25th November, 1859. 
o Lovis JEAN VANDECASTEELE, Bruges, Belgium.—Dated 26th Novem- 

ver, NSO 
2677. Cates Broru.s, Leicester. — Dated 26th November, 1859. 

2706. BERNARD SAMUELSON and WILLIAM Manwarina, Britannia Works, 

Banbury, Oxfordshire.— Dated 30th November, 185%). 
2713. GronGk JORDAN Firix, Atlas Chemical Works, 

Southwark, Surrey.—Dated 30th November, 1359. 
a Joserii FLEETWOOD, Birmingham.—Dated 15th December, 

859. 

2694. RiciiARD ArcmBaLD Brooman, Fleet-street, London.—A communica- 

tion.— Dated 28th November, 1859. 

2720. James Cocks, Cornhill, London.—Dated Ist December, 1859. 
2723. JouN Paton, Glasgow, Lanarkshire, N.B.—Date d Ist December, 1859 


Patent on which the Stamp Duty of £100 has been paid. 
2705. Epwarp Joun Davis, West Smithfiell.—Dated 30th November, 1855. 


Borough-road, 


List of Specifications published during the Week ending 
29th November. 1862. 

751, £213s. ; 1185, 8d. ; 1136, 8d. ; 1137, 4d. 5; 1138, Is. 8d.; 1139, 4d.; 
1140, 4d. 3 1141. 6d. 5 1142, 1s.; 1143, 4d. ; 1144, 4d. ; 1145, Sd. ; 1146, 4d. ; 

47, Sd. ; 1148, Is. 6d. ; 1149, 4d. 5 1150, Sd. 3; 1151, Gd.3 1152. 10d. ; 
1153, 6d. ; 1154, 4d. ; 1155, 4d. 5 1156, 4d. ; 1267, 4d. ; 1158, 4d. ; 1159, 4d. ; 
1160, 4d. ; 1161, Gd. ; 1162, 10d. ; 1163, 4d. ; 1164, 10d. ; 1165, 10d. ; 1166, 10d. ; 
1167, 4d. ; 1168, Is, 8d. ; 1169, 4d. ; 1170, 4d. ; 1171, 4d. ; 1172, 4d. ; 1173, 
8d. ; 1174, 10d. ; 1175, 4d. ; 1176, 6d. ; 1177, ; Sd. ; 1178, 4d. ; 1179, 8d.; 
1180, dd. ; 1181, 4d. ; 1182, 6d. ; 1183, 4d. ; 1184, 4d. ; 1185, 10d.; 1186, Sd. ; 
1187, 4d.; 1188, 4d.; 1159, 6d. ; 4d.; 1191, Gd.; 1193, 
4d. 1194, Sd. ; 1195, 4d. ; 1196, Sd. ; 1197, 4d., 1198, 4d. ; 1199, 1s.; 1200, 
4d. ; 1201, Sd.; 1202, 4d.; 1203, 3 1204, 10d. ; 1205, 4d. ; 1206, 4d. ; 
1207, 6d. ; 1208, Sd. ; 1209, 4d.; 1210, 10d. ; 1211, 10d. ; 1212, &d.; 1213, 4d. ; 
1214, 2s. 10d. ; 1215, Is, 4d. ; 1216, Gd. ; 1217, 4d. ; 1218, 10d. ; 1219, 4d. ; 






1220, 10d. ; 1221, lod. ; 1222, Sd. ; 1223, &d.; 1224, 8d. ; 1225, 4d. ; 1226, 
4d. ; 1227, 4d.; 122 3s. d4d.; 1229, Gd. ; 1230, Gd.; 1231, 6d.; 1232, 






ae ~ 10d. ; 1234, 4d.; 1235, 4d. ; 1236, 4d. ; 1237, 4d.; 1238, 10d. ; 

*»* Specifications will be forwarded by post on receipt of the amount 
of price and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s, must be remitted by Post-office Order, made payable at the 
4g High Holborn, to Mr. Bennet Woodcroft, Great Seal P:.tent 
office, 





Discovery or Merat.—-Professor Ansted reports the discov>ry, 

at St. Cuthbert’s, in the Mendip Hills, about three miles from W-1ls, 

. in Somersetshire, of a deposit of lead-producing débris of old mines 

and lead-wasbings of ancient miners, filling up the bed of a stream 

* that flowed in former ages. This metallic slime, of exceeding rich- 

ness, amounts, he says, to 600,000 tons, extends over 25 acres, to the 

depth of 30ft., and is computed to be worth half a million of money 
for the lead which it contains —Builder. 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions de Abstracts prepared expressly 
fas Enaivggr, at the fies of her Majesty Commissioners of Patents. i 


Crass 1.—PRIME MOVERS. 
Including Fized Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1450. C. T. Porrer, Fleet-street, London, “ Steam engine indicators.”—A 
communication.—Dated 14th May, 1862. 

This invention consists in the employment of a lever or its equivalent, so 
connected with the pencil and the piston as to give to the pencil a range of 
motion greater than that of the piston, in combination with a system 
of levers, or an —— therefor, so as to arrange the pencil’s point to 
travel in a straight line, substantially in the manner set forth. 





Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-making, Steam Vessels, Ma- 
a and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, Gc. 


1313. J. M. Herren, Great George-street, Westminster, “ Perinanent way of 
railways.”—Dated 3rd May, 1862. 

One part of these improvements relates to that description of permanent 
way where double headed rails and the ordinary chair are employed. The 
inventor constructs longitudinal sleepers either of wrought iron or puddled 
steel, the transverse section of which is formed of a trough shape, with a 
flange on either side of the trough. These longitudinal sleepers are placed 
opposite each other on the road, each opposite pair being connected 
together and kept to gauge by means of wrought iron tie bars or rods. 
Upon the before mentioned longitudinal sleepers he fixes the ordinary cast 
iron chairs carrying the rails. These chairs are placed transversely across the 
sleeper, so as to rest upon each flange of the same, to which they are 
attached by means of pins or bolts passing through, and secured either by 
others, or by screwed nuts, or by rivetting at the underside of the flanges.— 
Not proceeded with. 

1314. J. HerpMAN, Belfast, *‘ Jron and steel plates.”—Dated 3rd May, 1862. 

These improvements have reference more particularly to an invention 
for “ Improvements in the manufacture of wrought iron plates adapted for 
shipbuilding, and other purposes for which strength and lightness are 
required,” forwhichletters patent were granted toJ ohn Herdman, bearing date 
the 12th day of May, 1855 (No. 1,071). In the specification of the aforesaid 
invention were described various arrangements for forming cellular or hollow 

lates of wrought iron by welding together two or more plates having ribs or 

josses upon their inner surfaces. Now one part of the present improvements 
consists in forming such plates of wrought or cast steel, instead of wrought 
iron, or partially of wrought or cast steel, and partially of wrought iron. 
Another part of the present improvement consists in forming one wrought 
iron or steel plate with ribs, bosses, or projections, and the other with 
grooves or recesses of a slight depth, so that when the two plates are being 
welded together, the ribs or projections on the one plate enter into the 
grooves or recesses on the other plate, by which a more perfect union of | 
the two plates will be effected. Or, in some cases, such cellular plates may 
be formed by welding together a corrugated plate of iron or steel, and a 
flat plate placed on either side of the same, the inner surfaces of such flat 
plates being, by preference, somewhat grooved for those portions of the 
corrugated plate that come in contact with them to fit into, so as to insure 
a more perfect weld. Another part of this invention consists in forming 
such cellular plates by placing two or more fiat iron or steel plates, having 
small projections or ribs on their faces, opposite each other, a certain 
distance apart, so that aspace is formed between each two plates, into 
which space are placed suitably formed cores, and cast steel ina molten 
state is then poured into the remaining interstices, which, when solidified, 
will be firmly attached to the plates by the before mentioned projections 
upon the latter being fixed in the cast steel. The cellular plates thus 
formed may then be heated to a welding heat, and the parts of the same be 
welded together more firmly either by hammering or by rolling. 


1316. G. NEAwL, Islington, * Obtaining und applying motive power.”—Dated 
3rd May, 1862. 

In carrying out this invention the inventor proposes to use a very long and 
powerful helical steel spring, wound up ina barrel, and attached by suit- 
able gearing to a driving wheel, either for the purpose of working machinery 
or more especially for the purpose of propelling carriages on common roads, 
The spring will, by its length and power, exercise its influence for a 
lengthened period, and when exhausted, or nearly so, it may be re-wound, 
whereby in asmal! compass a motive power may be obtained and applied to 
various useful purposes.— Not proceeded with. 

1336, R. Busupy, Little Hampton, “ Lifting or lightening ships for entering 
shallow harbours or docking or other purposes.” — Dated 5th May, 1862. 

This invention consists in the employment of tanks or buoys suitably 
arranged and adjusted for raising ships, whereby they are caused to draw 
less water, and their entry intoshalliow harbours or docks facilitated. —.Vot 
proceeded with, 

1341. J. Apcockx, Marlborough-road, Dalston, ** Measuring and indicating 
distances travellet.by wheel carriages.” — Dated 5th May, 1862. 

The apparatus which forms the subject of this invention is called by the 
patentee an odometer, or carriage distance indicator, and is such that it 
may be shown ina variety of forms, yet in each will be seen the same 
characteristic principle. In the most complete of these arrangements he 
shows the termination of each mile by the sudden projection of a pin, stud, 
or other indicator on the face of the instrument, so that it shall be readable 
by the touch when it cannot be seen, the total distance also being registered 
onadial. In other of the arrangements he shows the distance by hands 
on a dial only, and the apparatus is also capab!e of being made both in form 
and size to resemble a watch. In another modification of the odometer he 
has contrived it so that, without a dial, the indications of distance may be 
seen through a slot in the front of the instrument. The indicator may be 
fixed in any part of the carriage, or may be held in the hand without at all 
interrupting the action of the instrument, and it is constructed in sucha 
way as to be easily adjusted to carriage wheels of various diameters. The 
inuicating portion of these instruments he connects with the driving part 
thereof by an air tube, and actuates them by means ofa stud or other pro- 
jection fixed to the stock or hub of the carriage wheel, and which, at every 
revolution of the said wheel, will be brought into contact with the driving 
part of the apparatus which he calis the blower. This is fastened to the 
axletree of the vehicle, and will force the air through the connecting 
tube into the air chamber of the indicator, and so give motion to that part 
of the instrument. 

"E3, Portland-street, Poland-street, Soho, London, “ Sifety 

"—Dated 6th May, 1862. 

This invention relates to a peculiar construction and arrangement of 
safety stirrup bar for effecting the instantaneous 1elease of the stirrup straps 
in cases when the rider is thrown and is hung in the stirrup iron. 
According to this invention the stirrup straps are suspended from the 
saddie tree by means of bracket pieces or bars rivetted to the saddle tree, 
each bar being provided with a spring lever over which the strap hangs. 
These lever bars are made with a projection or tail piece forming an obtuse 
angle with the end where the lower bars are jointed to the fixed bar, the 
spring or springs acting upon a rounded part of the lever bar, and tending 
to keep the lever bars shut down upon the fixed bar, in which closed posi- 
tion the end of the lever bar enters a slot or recess in the fixed bar, and it 
protects the spring from wet. The part of the fixed bar which contains the 
spring lever bar inclines upwards slightly from the pannel of the 
saddle, and stands out elear of the side of the saddle, so as to 
allow, the stirrup strap to slip off freely should tie strap be thrown 
over or across the seat of the saddle. Should the stirrup strap be dragged 
back and downwards it will be drawn along the spring lever bar until it 
exerts a pressure against the tail piece, whereupon the lever bar will be 
elevated or inclined, and will instantly allow the strap to slip off the end 
and over the tail piece. The flap or support of the bar is, according to this 
invention, soshaped and constructed that it affords great additional strength 
to the saddle tree, aud thereby prevents the point or bar of the tree itself 
from breaking away. 

1356. W. E. Netuersoue, Siransea, “ Iaprovements in parts of railway 
trucks and wagons, parts of which are applicable to railway carriages.” — 
Dated 7th May, 1862. 

The objects of this invention are, First, the prevention of loss of life and 
damage to stock by accidents arising from failure of draw gear on railway 
carriages and wagons ; and, Secondly, affording facilities for unloading coal 
or other minerals frum railway trucks. First, from the manner in which 
the side chains are usually attached to railway rolling stock, and in the 
event of the araw gear giving way, the ends of the wagon; are frequently 
pulled out, or the wagons are otherwise damaged by strain coming suddenly 
on to the side chains, and being by them conveyed to the framing of the 
wagons. In order to remedy this, and also with a view to prevent other 
accidents likely to arise from the same cause, the inventor proposes to 
make the draw bar, the ends of which are enclosed in a cradle, act upon 
springs of india-rubber, or other suitable elastic material, which springs 
shall be attached or fixed on the ends of the side chain rods, so that in the 
event of the draw bar, or any portion of the draw gear failing, the strain 
would immediately fall upon the side chains, which would, if fitted 
ace 'rding t othis principle, act as draw chains, and prevent the train from 
parting, or any damage or other accident arising. Secondly, on the ends 
of tracks or wagons he places an end door or flap, which not only, if 
neeessary, forms an end to the truck, but when opened forms a shoot for 
facilitating the tipping from railway wagons, This shoot can be used 





either with or without a hanging flap or end of truck, as by increasing its 





height it would act in itself as an end flap or door.—Not proceeded with, 


1359. C. V. F. De Bervitis, Paris, “Safety coupling bar for locomotive 





and railway ca: —. 6th May, 1862. a ae 

This invention cannot be described it to the ing’ 

1362. T. H. Hopwoop, Manchester, “‘ Raising sunken vessels, dc.” —Dated 
7th May, 1862. 

This invention relates to a novel arrangement and application of pontoons 
or air cylinders for raising sunken or stranded vessels, or other submerged 
bodies, or for raising vi dock for repair; and further for the use and 

ition of a balance r to such pontoons, to retain them in any 
position required while su! . The improvement consists, First, in 


dividing the air cylinders, which the patentee calls the pontoons, used for 
raising sunken vessels into three, four, or more compartments or chambers, 
in vertical, diagonal, spherical, or other forms for the following objects. 
He places at any portion of the pontoon (although he prefers them at each 
extreme end) one, two, or more compartments, of such a capacity that, 
when the other compartments or chambers with the pontoons are filled 
with water, they will have buoyancy sufficient to allow the pontoons, 
whatever may be their actual weight, to sink horizontally gradually, and 
with no inconvenient strain on the tackle by which they are suspended and 
lowered. These compartments may be le of sufficient strength to resist 
external pressure, or a tube and a valve may be fixed in connection with 
the air pump, so as to regulate the pressure of uir to the pressure of water 
externally. The other portion of the pontoon he divides into any number 
of compartments, according to the size and nature of construction of the 
pontoons, The air can be made to enter by having additional tubes into 
each compartment separately or peer tee The improvements 
consist, Secondly, in the use and application of a ‘‘duplex self-acting 
pontoon balance” and regulator, for the purpose of preventing the pontoon 
rising in a vertical or irregular position without any material waste of 
liftiog power. He fixes or adapts to any of the compartments, inside or 
outside the pontoon, two or more weighted pendulums, or any other 
equivalent contrivance ; the pontoon rising out of the level immediately 
opens & valve, tap, or other outlet, and causes a flow of air to 
altogether, or force its way into the heaviest end; at the same time 
another pendulum shuts off the outlet of water at the lightest end of the 
mtoon, thus bringing it by the combined action to its original level. 
The motion of this weight and rod or pendulum is limited in one direction 
by means of a stopper or pin which prevents it from swinging from the 
centre, except in one direction as needed. Thirdly, the improvements 
consist in placing the tubes or pipes through which the suspending chains 
pass in an inclined or slanting position in the direction of its breadth, by 
which means the diagonal compartments in the pontoons are retained ir 
the same position when sunk and attached to the sunken body as when 
afloat and upright, thus equalising as nearly as possible the weight of water 
in all parts of the pont The invention consists, Fourthly, in the 
adaptation of a radial tube or other valve. In order to prevent the closing 
of the valve at the bottom by the intervention of sand or mud, he forces 
the water upwards and out at the top of the tube, instead of at the bottom ; 
or he constructs a circular tube going all round the inside circumference of 
the pontsons. A certain portion of this tube at the bottom part he opens 
for the outlet for the water, anda weighted pendulum suspended at the 
centre or elsewhere is so arranged with a valve or tap on the top of the 
weight that no portion of the circular tube but the valve outlet finds 
admission for the water which finds its way out throuzh the top of the tube 
outside the pontoon. Fifthly, the improvements consist in attaching a buoy 
or pontoon by means of a line which passes over a pulley and a weighted 
indicator or spring balance which will indicate any undue increase of 
buoyancy, and enable the attendant to control it by means of the self-acting 
balance ; or should it be ont of order to turn off the tap communicating 
with the air pumps. The improvements consist, Sixthly, in grappling the 
sunken vessel or other body, which he effects by an arrangement of chains. 


1365. J. Jounson and A. Cuapman, Leatherhead, ‘* Preventing collisions on 
railways.”—Datel 7th May, 1862. : 

The First of these improvements consists in a method of constructing re- 
tarding breaks, which can be made self-acting, and are intended to be fitted 
to the break van, and to all the carriages, or to any required number of 
carriages of a train. The Second improvement consists in a method of con- 
structing a stopping break, which can be applied at any moment, and may 
be used apart from the retarding break, or in conjunction therewith. The 
Third improvement consists in an arrangement of gearing for actuating the 
above breaks. The specification of the invention is too elaborate to be quoted 
here in detail. 

1372. D. Marcuatand A, C. De Wirt, Brussels, ** Preventing the destructive 
effects of vibration or jar on the permanent way of railways, and on the 
wheels, axletrees, and other parts of carriages, and, the working and other 
parts of machinery liable to shocks.” —Dated 7th May, 1862. ? 

This invention consists in the application to those parts which are liable 
to shocks of a band, plate, washer, or lining of lead, tin, zinc, copper, or an 
alloy of these metals, or either of them. ‘The invention is applicable to the 
wheels of locomotive engines and carriages, or of carriages to run on com- 
mon roads, Itis also applicable to the rails and chairs of the permanent 
way of railways, and to the axletrees of engines and carriages, whether used 
on railways or common roads. The same principle for neutralising the 
effects of concussion may be applied to various parts of machinery and 
to the bearings of iron bridges. 

1374. J. Hay, Troon, N. B., “ Arrangements to facilitate the cleaning and re- 
pairing of ships’ bottoms.” —Dated 8th May, 1862. ? 

This invention consists in applying weight above the centre of gravity to 
one side of the ship, until that side is brought sufficiently down in the water 
to cause the opposite side of the bottom to be exposed as far as is necessary. 
The arrangements for effecting this, ling to one lification, consist 
in forming water tight compartments or casings along the inside of the 
ship's bulwarks, or at as high a part of the ship’s side as it is possible or con- 
venient. Pumps that are arranged to be worked by manual, steam, or other 
convenient power are provided, along with sets of pipes aud valves fer filling 
the compariments or casings with water, to depress the side of the ship, 
and discharge valves are likewise provided for emptying the compartments 
when the ship is to be righted again.—Not proceeded with, 

1381, C. LuNGLEY, Deptford, “* Apparatus for maneuvring ships and vessels.” 
— Dated $th Muy, 1862. 

This apparatus consists of a blade or other instrument, or of two or more 
such blades or instruments, caused to reciprocate or move with a to-and-fro 
or oscillating motion, by means of a steam engine or other motive power, 
and to change its or their inclination at each reciprocation, in order that 
the full manwuvring effect may be exerted upon the vessel to turn her in 
any direction desired. The apparatus may be fitted either on the sides, or 
under the quarters, or at the bow ; but the patentee prefers to place it at 
the stern near the propeller in screw propelled vessels, The steam engine 
of the vessel may be used to work the apparatus, or an auxiliary enginemay 
be applied. The apparatus may be used either as a simple rudder or as two 
or more rudders, instead of the ordinary rudder, or for forcibly maneuvring 
a vessel and changing her direction. 

1389. L. D’AUBREVILLE, Paris, “ Metallic cross sleepers for railways.”—A 
communication.— Dated 9th May, 1862. 

These improved railway metallic cross sleepers are composed of two 
plates or sheet iron pieces about ten inches wide, fifty to fifty-four inches 
long, and from two to three-eighths of an inch thick. The edges of the 
said plates are bent at right angles so as to form flanges to the longest sides 
of the plates, these flanges being turned downwards. Two holes are 
punched through the plates to correspond to those of the cast iron chairs 
for the bolting or fastening of the said chairs ; a piece of wood about four 
inches thick is inserted between the plate and chair, and they are bolied 
fast together. This wooden sole must be of the same size as the seat or sole 
of the chair, or a little longer. Two chairs adjusted in the same manner are 
connected together by means of a flat iron. beer of a suitable thickness, 
and the required length for the breadth of the way. 











Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 

paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 

1392. F. F. B. Mayatn, Warrington. Lancashire, “ Dyeing mixed or 
plain fabrics and yarns.”—Dated 9th May, 1862. 

In carrying out thisinvention theinventor dyes mixed fabrics or yarns, such 
as a mixture of silk, cotton, woollen, worsted, and linen, at-one operation, 
either black, drab, claret, brown, olive, and other colours, in not more than 
one to three vats, as may be required; or he dyes fabrics made of any one 
of the said materials separately in the same way. For this purpose, 
instead of using a number of vats, and consequently a number of separate 
processes, as at present adopted, he never exceeds three, and in all ordinary 
cases only two: for example, in dyeing either mixed or plain fabrics black, 
in No. 1 vat, he uses chipped or ground logwood, brown sugar of lead, 

a ia of copper, with a little fustic chipped or ground. 
The heat of the water and the proportions of the different materials used 
must vary according to the substance of the articles to be dyed. No 2 vat, 
which is a finishing or cleaning process, is composed of a solution of neutral 
chromate of potash, and bi-chromate of potash added if necessary, or for 
some shades a little ammonia or sulphur of iron.—Not proceeded with. 


1403. W. CLark, Chancery-lane, London, ** The application of a vegetable fibre 
alone or in combination with other matters in the manufacture of feted 
and other fabrics ; also as a substitute sor flock or powdered wool, and 
asa material for padding or stufing, and for other useful purposes.” — 
A communication.— Dated 10th May, 1862. 

This invention consists in the employment of the down of the “‘ Typha,” 
an aquatic plant, for the manufacture of felt for hats, shakos, police hats, 
and, when mixed with silk, wool, &c., for woven fabrics. 

1406. J. T. Cooke, Leicester, ‘* Battens used in weaving.” —Dated 10th May, 
1862. 

These improvements consist of a new arrangement of driving planks for 
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carrying the shuttles from side to side of their work, as hereafter described. 
The patentee uses two driving planks or bars, which are fitted with pegs in 
the ordinary way. One of the dri planks is sufficiently long to allow of a 
block being fixed on each end, so as to allow the other plank just to fit in 
between them, so that neither plank has any lateral motion apart from or 
independent of the other. Or on one of the planks may be fixed a stud, to 
work in a slot in the other plank, suffitiently deep to allow of the rise and 
fall of each plank. The object of this arrangement is to secure the planks 
together, so that they both may travel the whole distance of the space and 
race, the motion being arranged in such manner as to allow them to do so 
instead of one driving plank taking the shuttle half its distance, and then 
standing still while the other plank takes it in the other half. The motion 
of these driving planks is cut and arranged in such manner that the driving 
plank in work carries the shuttle at work half its distance, and then falls 
from the shuttle sufficiently low to allow the peg to run under the piece or 
warp, but keeps travelling with the other plank at work, which rises into the 
shuttle at the same time the other is falling from it ; the are always 
either in the shuttles or just under the holes in which they work. The 
planks never stand in the middle, but traverse the whole distance from side 
to side with the shuttle, and thus prevent the jar and sudden motion of 
leaving one plank or bar at half the distance, and taking it up again in the 
return course. The invention is applicable to one or more tyres of shuttles. 


1408. H. D. Taytor and E. Ropinson, Huddersfield, ** Piece dyed woollen 
Sabrics, dc.” —Dated 10th May, 1862. 

This invention consists in certain methods of producing blue selvages on 
piece dyed fabrics, whether such fabrics consist of wool alone, or of wool 
mixed with any other fibre or material.—Not proceeded with. 

1421. H.S Firman, Great Suffolk-street, Southwark, ‘‘ Apparatus for wash- 

ing and cleansing textile fabrics or raw materials, and for forcing sluids 

or moisture from the same.”—A communication.—Dated 12th May, 1862. 
This invention cannot be described without reference to the drawings. 


1427. H. Asuwortu, Hyde, Cheshire, “‘ Machinery for opening and carding 
cotton, dc.” —Dated 12th May, 1862. 

In carrying out this invention the patentee makes use of a machine 
similar to acarding engine. The cotton, tares, or other fabrics or fibrous 

bst , are supplied to one or two pgirs of feeding rollers, which are 
heavily weighted and revolve very slowly; by these rollers—which are 
fluted or covered with needle points—they are delivered to a roller similar 
to the *‘ licker-in,” but covered with strong card teeth, and revolving at a 
great velocity, which deposits them on to the main cylinder, around which 
are placed working and stripping rollers or card flats of usual construction. 


1428, J. L. Witsox, St. John-street, Smithfield, London, “ Calendering woven 
Sabrics.”—Dated 12th May, 1862. 

In accordance with this invention the inventor calendars by means of 
rollers arranged to press and rub a part only of the fabric, leaving other 
parts plain or uncalendered, so as to produce a stripe on the fabric.—Not 
proceeded with. 

1432. 8. B. ARDREY, Birmingham, and S. Beckett, Oldham, ‘ Manufac- 
turing spindles.” —Dated 13th May, 1862. 

This invention is carried out in the following manner :—First: The 
patentees take the spindles in their forged or black state, and heat them, 
and then place them in a machine or apparatus having a number of dies, 
which dies are pressed on different parts of the spindles by means of wedges 
acted upon by a lever, so as to set or straighten them perfectly, without 
any hammering, the lever being put in motion either by hand or power. 
Secondly : Each spindle, after it nas been straightened, is centred and 
squared at one end, and placed in a machine or apparatus to be ground in a 
self-acting manner, and instead of driving the spindle by acatch and driver, 
as at present, the patentees place the square end in a plate or chuck having 
a square hole to receive it, the plate or chuck being attached to the 
maundril of the headstock. The aforesaid machine is provided with centres 
and revolving stays for holding the spindles, and a pulley for giving it a re- 
volving motion. The grindstone has « reverse motion to that of the 
spindle ; and is guided longitudinally by a shaper corresponding with the 
desired shape of the spindle, there being a spring for the purpose of 
causing the flame and stone to follow the shape of the shaper, and also to 
adjust the revolving stays, so as to adapt them to the varied sizes of the 
spindle. It is evident that this apparatus can also be applied for grinding 
and polishing other articles. Thirdly: They form in the interior of the 
wharve a number of shallow slots, so as to form a number of projections 
which yield to the exact size of the spindle and enable the wharve to be 
pressed on to its place without endangering the truth of the spiadle. The 
slotting of the wharves and pressing them on the spindles are both performed 
in one apparatus, consisting of a press worked by a screw from which the 
nut can be detached at any part, so as to allow the screw of the press to rise 
to its original position without los of time. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1391. W. EppINneTon, jun., Chelmsford, ‘* Portablegrinding, chaff cutting, and 
corn crushing »achinery.”—Dated 9th May, 1362. 

This invention consists, First, in fixing a grinding mill and a chaff cutter, 
with or without an oat or a bean crusher, on one framework mounted on 
travelling wheels. By suitable gearing and clutches attached to the main 
driving shaft, either one machine or all may be worked at one time by 
means of a band passing round a rigger fixed to the main shaft, or by 
any other suitable way of deriving the power from an engine. The inven- 
tion consists, Secondly, in so placing a lever to bear on the top of a spindle 
fixed to or connected to the centre of the top running stone that, by apply- 
ing a small weight or spring balance to the longer end, it may cause the top 
stone to press hard on the lower one.—Not proceeded with. 

14:6. C. J. NEALE, High Oakham, No:tingham, “ Apparatuses for measuring 
and registering corn and other grain.” —Dated 12th May, 1862. 

In carrying out this invention the patentee takesa ring closed at the 
back ; and formed with an aperture at top, and with another aperture at 
bottom, the upper aperture is in communication with the supply of corn 
to be measured, while the latter serves for its outlet. He inserts into the 
space between the first named ring another ring with portions cut away 
and with a division across the same, and he mounts this second ring upon 
a shaft ; the ring and shaft are turned by a handle in the front of the meter, 
and the shaft is connected to registering wheels. 





Cass 56,—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, ¢c. 
1409. J. House, Market Lavington, Wiltshire,“ Apparatus for crushing or 
reducing substances.”— Dated 10th May, 1862. 

This invention relates to a peculiar construction and arrangement of 
machinery or apparatus for crushing or reducing and working various sub- 
stances, such as guano, grain, oil cake, clay, mortar, and cements, Accord- 
ing to this invention it is proposed to employ a pair of peculiarly con- 
structed rollers, driven either at the same or different speeds, in relation to 
each other, by any suitable arrangement of gearing. These rollers may be 
either made in one or more parts, and composed of steel or chilled cast iron. 
In place of being cylindrical they are formed on their surfaces with a 
number of alternate Y grooves and prujections of one roller working into 
the grooves of the opposite roller. These grooves and projections may be 
smooth on their outer surfaces, or they may have a series of teeth or 
notches formed on them, with a view to the more effective reduction or dis- 
integration of the substance under treatment. When there rollers are 
made in several parts each part will consist of a disc having its periphery 
bevelled on each side, so as to present a A or knife edge. By placing a 
number of these discs upon a square shaft a roller of the description herein- 
before referred to will be obtained, each disc being formed with a series of 
teeth or notches on its bevelled edge, or made smooth, as before described. 


Ciass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, §c. 
1393. J. F. Buanp, Dorset-square, London, “ Signalling between targets and 
shooters.” —Dated 9th May, 1862. 

This invention consists in the employment of an index or scale set in 
front and below the base of a target, at a convenient distance therefrom, 
say twenty yards, the bers thereon corresponding with lateral divisions 
on the target, and in the employment of an indicator, consisting of a rod 

ing a disc, numbered to correspond with vertical divisionson the same. 
To indicate the point at which the bullet strikes the target, the indicator is 
raised vertically by the marker at the number on the index, No. 3, for ex- 
ample, corresponding with the lateral division on the target where the 
bullet has hit, and to such a height as to show a number 1, 2, 3, as the case 
may be, corresponding with the vertical division on the target in which the 
bullet has hit. To apply this signalling app , the i prefers to 
form a pit or excavation in front of the butt, so as to allow the indicator to 
appear above the ground, which is roofed over, leaving a space open in 
front. The index or scale is fitted on a level with the base of the target, 
and corresponding with the divisions thereon, as before described. e 
earth is shelved off round the pit to throw water off. When the shooting 
is not being carried on, he covers the pit entrance, an open space as already 
described, and the pit with wood or otherwise.— Not procecded with. 
1402. J. F. Minwarb, Reddidtch, Worcestershire, “‘ Breech-loading fre-arms.” 

—A communication.— Dated 10th May, 1862. 
This invention cannot be described without reference to the drawings, 














1410. W. H. Ronaup, Montrose, Forfarshire, ‘* Signalling and indicating 
the position of shots in rifle practice.” —Dated 10th May, 1862. 

Under one modification or system of ent the apparatus here em- 
ployed consists of one, two, or other convenient number of arms, which are 
movable upon an axis placed by preference below the ground. The arms are 
made of sufficient length to extend over the entire surface of the target, and 
they are fitted with sliding discs which trave.se up and down the arms. Atthe 
extremities of the arms there are flags of erent colours denoting the 
different value of the hits; the discs are also provided with different faces, 
or discs of different colours and sizes. When a shot is fired at the target, 
andis to be — the marker at the butt raises one of the arms by means 
of a cord passing over a pulley, so that the arm covers the spot struck by 
the shot, at the same time the disc is raised until it covers the part struck. 
The disc is allowed to remain stationary for a few seconds to enable the 
firing partly to denote its position and record the shot. The disc is then 
allowed to slip down, and the arm is lowered in readiness for another shot. 
One of the arms carries the danger flag, which is raised when required. In 
this way, during rifle practice, the shots are signalled on the exact spot hit 
on . target with ease, rapidity, and freedom from danger.—Not proceeded 
with. 

1417. G. FunrMann, Paris, ‘‘ Melting and boring cast steel barrels,” —A com- 
munication.—Dated 12th May, 1862. 

This invention consists in introducing into the centre of the piece or ingot 
to be cast in the mould or ingot mould a core composéd of any malleable 
metal easily pierced by a drill or boring instrument. This core naturally 
forms one y with the steel thus cast, spreading with it in the subsequent 
operations of forging and rolling, but always preserving the central point 
and a diameter which will suffice for the ulterior work. It will be evident 
that the boring or drilling taking place firstly on this malleable material is 
effected under normal conditions, and that the drill or boring instrument 
may be guided in a straight line without possible deviation ; it will also be 
evident that, this first operation ended, the boring is easily continued 
with the same precision. 








THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, ANDOTTRD 
DISTRICTS. 

(From our own Correspondent.) 


ALLEGED DETERMINATION OF TRE Frencu GOVERNMENT T0 Cease Buinp- 
1nG Inon-Ptatep Surrs: Probable Effects on this District—A Littie 
Berrer Feerine 1x BirwincHam AND WOLVERHAMPTON—Pia Inon 
Scarce—Coat Trape Goov: Refusal of Masters to Grant Increased 
Wages —Nortn Starrorpsnire Iron Trave: Slight Decline: 
Strike of Ironworkers’ Ceasing : Manufacturing Trades Unaltered 


Messrs. Garrett and Son, Leiston Works, Saxmundham, is a port- 
able 12-horse engine with combined thrashing and finiching 
machine, and Howard's patent plough and cultivator. These have 
oore pemneee Mr. J. Hicken, of Bourton, near Rugby. Messrs. 
T. W. Ashby and Co., Stamford, show a very neat 2}-horse power 
portable engine toconsume only 2 cwt. of coal per day, and possessing 
all the advantage of cheapness in its construction. A 10-horse 
power portable steam engine is exhibited by Messrs. Ransome and 
Sims, Orwell Works, Ipswich, fitted with Biddell and Balk’s patent 
boiler, by means of which the whole of the fire tubes may be drawn 
out and the boiler very readily cleansed. Messrs. Ruston, Proctor, 
and Co., Lincoln, show a very superior 8-horse engine with 
93-cylinder, being a larger percentage of power than is usually 
given in engines of the same size. It is fitted with a re- 
versing motion, and may be used for grinding, pumping, 
thrashing, or for any purpose for which a farmer may require 
it. The implement possesses an improved vertical force pump, and 
@ new arrangement of the tube by which a great saving in fuel and 
in wear and tear is effected. Another important desideratum is sup- 
plied in the complete traversing of the boiler by the saddle, Strength 
and durability in the whole of the working parts is also charac- 
teristic of this engine, which took a prize medal at the International 
Exhibition, and also, after a close competition with the principal 
—_ and foreign makers at St. Petersburg, the gold medal and 
diploma of merit. Two engines of their own construction are shown 
by Messrs. Bellis and Seekings, of Birmingham, the one an 8-horse 
portable high-pressure engine, weighing only 51 cwt., and the other 
a 4-horse vertical fixed engine with inverted cylinder. 

From statistics gathered from the Board of Trade returns issued 
on the 29th of November, it is shown that, during the month of 
October, the value of the exports was £9,846,835, a decrease of 
£1,838,075 upon the corresponding period of last year, and of 
£1,385,346 upon the.same month in 1860. By comparing these 
returns with those of the previous month it will be apparent that the 
decrease in value of the exports of October was, as compared with 
September, rapid; and if, again, both months are compared with the 
preceding months of the year, it will be shown that, up to Sep- 
tember, the exports were almost progressively augmented in their 
value. The decrease alluded to extended to coal, cottons, cutlery, 
hardwares, machinery, pig and cast iron, steel, seed, oil, &c. 

Though there was an increase in their exports to Russia, Holland, 
Spain, India, the South African Colonies, and the River Plate, yet 





—Txe Coventry Distress Increasing—StTeaM ENGINES AT THE 
Brmuineuam AGricuLturaL Exuatrrion—Boarp or Trave Sratis- 
TIcs—CAUTION IN THE AMERICAN TRADE—Repucine CANAL Freicuts 
—CHARTERMASTER I'1nep £59. 


Tue alleged determination of the French Government to build no 
more iron-plated frigates was discussed in Birmingham yesterday 
(Thursday), and in Wolverhampton on the day betore; and it was 
agreed that if the statement should prove to be correct, the British 
Government would be encouraged to come to a somewhat similar 
resolution. If this should prove to be correct, it was inferred that 
the effect would be unfavourable to the interests of this district, not 
because we are making any armour plates, but because we should 
experience competition in the descriptions we are now making by 
the houses who are now almost solely engaged in other districts in 
the rolling of armour plates. Every confidence, however, was felt 
in the extended application of iron to the purposes of the mercantile 
marine. The weekly reports are ashade more favourable than those 
of last week. Nearly all the firms have orders enough on their | 
books, for which specifications are forthcoming, to keep their hands 
employed and their machinery in operation up to the commence- | 
ment of the Christmas week, during the whole of which most of the | 
works will be stopped. The pressure is still heavy upon plates and 
sheets, but the orders are growing less for bars and hoops, for which 
full prices are demanded. Most of the various descriptions of pigs 
used in this district are difficult to be obtained. Melters, in parti- 
cular, cannot be purchased to the extent required. We hear no more 
of the alleged claim of the puddlers for a rise of wages. 

We perceive that the Admiralty Commissioners are advertising 
for tenders for the supply of the several dockyards with iron, the 
tenders to be in on the 16th inst., and the parties tendering to be 
themselves in attendance at two o'clock on that day, or to be duly 
represented. The tenders muat be accompanied by the signatures of 
two resposible persons engaging to become bound with the person 
tendering in the sum of £3,000 for the due performance of the con- 
tract. 

From North Staffordshire we learn that the trade has received a 
slizht check, which has prevented the carrying out of steps which 
before were contemplated with a view to the increasing of the pro- 
duct of that part of the county. Not only has this, been the case, 
but the make is being reduced slightly. We speak now of the 
manufacture of pig iron. Last mouth preparations were made to 
put in anew furnace at the Bidduiph Valley Ironworks, but the 
lighting up is not for the present to take place; and a furnace at the 
Shelton Works has recently been blown out. A large quantity of 
Scotch pigs on hand in the north is producing a great part of the 
depressing influence which is being experienced. North Staf- 
fordshire makers are giving up hope that matters will im- 
prove this side of Christmas, and are looking forward hope- 
fully to the spring trade. Among certain of the workmen at 
the Biddulph Ironworks, a movement was commenced some time 
ago for an advance of wages. Mr. Heath, the proprietor, refused to 
accede to their demand, and although they remained for some time 
ou strike, yet they are now returning at the old rate of wages. Their 
employer, however, refuses to put on certain of the leaders of the 
movement, and proposes to supply their places by the employment 
of, for the greater part, men who have hitherto worked as under 
hands. The men who commenced the agitation, which Mr. Heath 
has all along regarded as unwarrantable and unfair, were among the 
best paid of their class. 

The coal trade is good in both divisions of Staffordshire. | 

A meeting of the coal trade was held last Friday, in Dudley, to | 
consider the application of certain of the miners in that district for | 
an advance of wages. ‘he matter having been discussed, it was 
resolved “ That as no advance in the price of irou or coal has taken 
place, or is likely to take place at present, the trade is not justified, | 
under existing circumstances, in advancing the wages of colliers or 
ironstone miners, especially, in face of the facts that in some of the | 
neighbouring coal districts the coal trade is greatiy depressed, and | 
that large supplies of coal from some of these districts are now being | 
sent into South Staffordshire.” 

The general manufacturing trades are unimproved upon their | 
condition last week. 

The distress in Coventry is becoming daily more observable. 
The poor people are selling their looms, for which they gave £50 
or £60, for £3, when they can find a customer! and a portion of 
the district are paying 9s. 6d. in the pound poor rates, and have 
been doing so two years! 

The usual annual agricultural exhibition in Birmingham has 
been proceeding during the past week. More space than usual has been 
allotted to the exhibitors of implements, and the leading implement 
manufacturersof the country are well represented. Among the steam 
engines shown we noticed the following :—A well-constructed port- 
able engine, of 2-horse power, the smallest size made, and capable 
of driving a thrashing machine to work fifteen quarters per day. 
The peculiarity of its construction is that the cylinder and slide bar 
are in one piece, and its chief advantages are at once apparent 
in its lightness and portability. This engine is exhibited by 
Messrs. Kirby and Barrows, of Banbury, who also show 
another engine of 5-horse power. Greater strength is given 
in this impl t by an arrang t by which the saddle upon 
which the crank rests is all in one piece. Another manifest improve- 
ment consists in a box, which, resting upon the axle and attached to 
the boiler, contains a spiral spring with a view to prevent the usual 
vibration, which, when an engine is in motion, causes a necessary 
amount of damage. The facility afforded for the removal of the 
steam chest cover, by which all the valves may be at once reached, 
is also a considerable convenience. Noticeable in the collection of 











bardwares and cutlery declined from £356,450 to £313,926, as com- 
pared with the corresponding period of last year. As regards 
machinery, there was an increased exportation of steam engines to 
all countries except France, Russia, and India, so that the value rose 
from £99,640 to £131,134, as compared with last year; but the ex~- 


| ports of other descriptions of machinery decreased in value from 


£305,522 to £218,677, a diminution which extended to the trade with 
every country to which machinery is exported. The arms trade in- 
creased in activity, the exports amounting in value to £163,021 
against £69,920 last year, and £30,547 in 1860. Plate, plated wares, 
jewellery, and watches increased from £35,719 to £42,298. The 
metal trades were not inactive on the whole, notwithstanding the 
diminished exports of certain descriptions of iron, as will be seen 
from the following table :— 


Monta or OcToBEr. 


1860. 1861, 1802. 

Iron, pig and puddled .. .. .. «. «+ £95,788 £121,825 £00,145 
Bar, angle, bolt, and’'rodiron .. «. «+ 199,913 179,160 182,760 
Railway iron .s «+ +e se oe oe 288,374 214,756 246,235 
Iron wire .. -. oo +e 08 te 19, 206 18,435 26,880 
Cast iron .. os oc «8 se oe of 82,120 85,507 36,109 
Iron hoops, sheets, and boiler plates .. 91,415 89,065 85,113 
Wrought iron .. «1 +e «+ «8 251,683 190,983 260,937 
Steel, unwrought .. .. ee «+ H1,614 73,203 $8,420 
Copper Pa eo ce ce s+ os co 60,618 27,108 48,973 

» Uunwrought, including yellow metal .. 171,114 172,882 184,634 
Brass .. co 06 00 00 08 ve 20, 204 17,981 14, 258 
Lead «. «2 of cf ce oe ee 34,452 45,035 78,614 
Tin, unwrought.. .. «+ eo se 36,162 23,123 33,669 

GG as: se ate as e+ 98,440 80,971 80,491 
Zine .. bat taka? ina: ae 7,583 8,284 


The decline in the exportation of pig iron was general, and ma 
be in part attributed to the uncertainty which prevailed in October as 
to the intentions of the European powers with regard to mediationi 
the affairs of America. The increase in bar iron was chiefly in the 
exports to Canada and the States, though there was also some aug- 
mentation of the supplies sent to Holland, Turkey, and Australia. 
The increase in railway iron extended to all railway-making coun- 
tries except France, Prussia, Sweden, and Russia, The falling off 
in cast iron was general, except an increase in the comparatively 
small quantity taken by the United States. So also of hoops, sheets, 
and boiler plates, although the decrease was not great, the exceptions 
being France, Holland, Australia, British America, and the United 
States. The great increase in the export of wrought iron was due 
to the extensive shipments to France, Spain, Russia, and British 
America, and to smaller increases in those to India and the United 
States, all other countries showing a decline. The falling off in steel 
was general. All the other metals show an increase, under every 
head, except that of tin-plates, the diminution in which was very 
small. The increase in wrought copper and yellow metal extended 
toall the markets except Holland and the Hanse Towns. There 
was an increased exportation of lead to France, China, and Australia, 
but considerably more than half of the total quantity exported was 
sent to the United States. The French demand for tin plates 
continues to increase; the United States being the only country 
which, during the present year, has taken a large quantity. 

From the returns of the remaining principal articles exported, it 
is at once apparent that the depression in the cotton trade has largely 
operated in bringing down the total value of the exports of the 
mouth. The imports continue to increase, all the principal articles, 
excepting only hemp, hides, sugar, and wool, having been exported 


in October in largely angmented quantities. The number of watches 


| imported rose from 11,191 to 14,235, as compared with the corre- 


sponding month of last year; while the importation of clocks fell 
from 19,380 to 17,860. As regards metal there was an increased im- 


| portation of bar iron, lead, zinc, and silver ore; but copper, tin, and 


steel were imported on a very reduced scale. 

A caution, which some of the manufacturers of this district would 
do well to “make a note of,” we find in a letter dated November 
11th, from the New York correspondent of the Birmingham Journal, 
It is as follows :—*“ If the rate of exchange should continue to ad- 
vance, it must soon reach a point at which the importations of 
foreign goods will be simply impossible; otherwise the present 
cheapness of money and the great expansion of the currency would 


' doubtless lead to a general over-trading, the reaction of which 


would increase the sufferings of that disastrous time which every- 
body knows must come before long. For in spite of the gloom 
outlook of the present and the uncertainty of the future, the spirit 
of speculation was never more eager than it is now. Money—or 
rather, paper—is easily accumulated; but men are unwilling 
to keep it, preferring to exchange it for anything that 
can be shipped and sold in any part of the world, and thus 
converted into value more substantial than the “ green backs” of 
the Government are deemed to be. The same correspondent 
announces that during the week in which he wrote the guns 
imported into New York were valued at 282,000 dols., and 
that steel was entered worth 6,900 dols. 

An arrangement is taking place between the different canal carriers 
in North Staffordshire and the manufacturers there, which, when it 
comes into operation, will effect a reduction on the canal freights to 
the extent of from 9d. to 1s. a ton on the carriage of raw materials 
used in the pottery manufactures. 

A case dm alleged infringement of the Mines’ Inspection Act 
was heard at the Wolverhampton police-court on Wednesday, and 
is rendered of interest by the heavy fine inflicted. John Handley. 
a chartermaster, in the employ of Mr. W. H. Sparrow, was charged 
with allowing two women to perform certain operations at the pit’s 
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mouth, connected with the lowering and raising of men in the 
shaft of a coal pit. The defence was that the work had been done 
by the proper person—the banksman—and that the women took no 

rt in it; that, in fact, they were not on the bank at the time. The 
information was laid by an informer, whose evidence was supported 
by a relative. The Bench believed the informer and his witness, 
and, after expressing an opinion that the nine witnesses who 
directly negatived his statement had been encouraged to do so by 
the defendant, fined him in the maximum penalty of £50. The 
defendant entered into recognisances to appeal against the decision. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


Liverpoon: Mersey Docks and Harbour Board—Statz ov Trane: 
Sheffield : Leeds: Cleaveland Iron District: Manchester—Tur Post- 
TION OF THE MittowNeRS: Interesting Calculations : Cotton Imports 
in October: The Tide Turning—Mancurster GroLtoaicaL Socrery— 
Dovsie Screw Steamers—NortHern Matters: Ordnance Survey 
of Newcastle: Workmen's Steamers on the Tine: The Marchioness of 

donderry and her Railways: Trade of the Tyne—Proposen Docks 
At Fieerwoop—Scorrisu ‘lorics : Jnstitution of Engineers in Scot- 
land ; Clyde Shipbuilding : Discovery of Ironstone, §¢c.—Inox Piatep 
Screw Frigates ror Turkey. 

We commence with Liverpool. At the last weekly sitting of the 

Mersey Docks and Harbour Board, the Marine Committee recom- 

mended that the Mersey telegraph cable should be taken up and 

the terminus fixed at the Woodside landing-stage, also that the Dee 
cable should be repaired with the sound portion of the Mersey cable. 

It was stated that the cable across the Mersey had been broken no 


* fewer than five times since August, and the committee had come to 


the conclusion that it was hopeless to expect to maintain a cable 
in perfect working order across a river so much frequented by 
vessels as the Mersey. There would probably be a bridge across 
the Mersey at Runcorn Gap in the course of a year or two, and no 
doubt arrangements might then be made to carry the cable across at 
that point. Messrs. Vernon and Son have launched an iron ship of 
568 tons, built for Messrs. Imrie and Tomlinson, and intended for the 
West Coast trade ; she was named the Tamaya. 

Things have moved on of late in much the same manner at 
Sheffield. The large iron and steel houses have some good orders 
on hand for steel, some of it intended for war purposes in the Federal 
States ; but in the railway spring department there is still but little 
doing, as the building of wagons, both by the railway and wagon 
companies, has not recently been active. Fair ontensbeve arrived 
for stee! required in the manufacture of agricultural implements, and 
the orders from Scotland for steel and files are also pretty good. 
The monthly report of the Leeds Chamber of Commerce observes, 
with reference to the iron, machine, and engineer tool trades of that 
town and district :—“ Makers of merchant iron are generally well 
employed. Those of best iron are not so busy, and the demand is 
by no means se good as in the spring; fewer orders being on hand 
for railway iron, as is usually the case towards the close of the year. 
The makers of railway plant, as bridges, wagons, &c.,are busy. 
The machine trade, which had been so long depressed, has greatly 
improved, and the makers are fully employed. Inthe engineer tool 
trade there is not on the whole much alteration to report, some of 


the makers having more orders in hand, while others are much | 
quicter, and in some cases only employing part of their hands. The | 
| way belonging to her Jadyship (now made and maintained under 


locomotive makers continue full of orders. The cut nail trade also 
continues very brisk.” The Cleveland iron district continues active ; 
about 80 furnaces are in blast, and although men are not making 
overtime, they are fully employed, Captain Palin, reporting on the 
state of employment in Manchester, returns the position of 
the machinists and foundries of that city as follows :—Machinists— 
Working full time with all hands,6; working full time with a 
portion of their hands, 19; on short time, 19; stopped altogether, 3 
(this is an increase of 1 on the preceding statement). Foundries— 
Working full time with all hands, 5; working full time with a portion 
of their hands, 13; on shorttime, 5; stopped altogether, 1. Nearly 
three-eighths of the entire operative population of Manchester are 
now unemployed. We are glad, however, to find the opinion which 
we have expressed under this head, that the present and the next 
month or two will be the period of the severest trial, corroborated by 
Mr Farnall, the special commissioner sent down by the Poor Law 
Board. Mr. Farnall looks forward with considerable hope to a 
change for the better taking place in March, when he thinks there 
will be a sufficient quantity of cotton in the country to enable most 
of the mills in Lancashire to run three days per week, 

As the country is vibrating from one end to the other with the 
supposed selfishness and idle luxury of the cotton lords—scme of 
whom, if things do not speedily mend, will experience a great change 
of circumstances—it may be desirable to give the following letter in 
explanation :—“ 1 beg to present to the public, who appear to me 
very much to need such information, a statement, with some com- 
ments, of the outgoings of a Manchester mill while it is not working. 
It employs 800 workpeople, and consumes, when at full workgabout 
150 bales of Kast falea, or about 130 bales of American cott®\ per 
week :— 

Rent paid for the mills and machinery.. .. .. .. «+ £1,995 
Rent paid for a weaving shed and steam power .. .. ., «+ 454 
Ground remt .. 22 cc «+ of oo sce 0 oo 08 co ve SO 
Insurance of mi!ls and machinery against fire .. .. .. .. 477 
Ditto of cotton in process dittc.. .. .. ++ «2 ef «+ e+ 123 
Rent of sale warehouse, rates, Kc... .. ee ee ee ee oe 175 
Salaries of manager, book-keeper, and salesman... .. .. «+ 625 
Wages of lodge keeper, watchman, engineer, and occasional 

labour totend the machinery... .. .. .. os os oc O0 
Coal for warming the mill, and occasionally working the steam 

GMGINO 2 co cc 06 oe se se os 02 ve ce ce oo 1M 
Rates on the mills and machinery, as paid in 1861 .. .. .. 310 
Allowance for deterioration of machinery... .. .. «+ «- 1,200 





Outgoings forone year .: se oe oF «o £5,999 
As during the stoppage of the machinery there is no cotton in pro- 


cess, the second item for insurance will not continue beyond a year | 


from the 21st of March last, when the premium was paid, as usual, 
for a year in advance; and after the expiration of the same period 
there may be some reduction of the premium for insuring the mills 
and machinery, if they continue to be unworked. But in that case 
there will certainly be, on the other hand, an increase of the poor 
rates far beyond any saving from these sources. Whether the 
manufacturer be tenant or owner, it may safely be assumed that 
the outgoings of a mill the size of mine, when it is not working, are 
at least £6,000 per annum, or very near £120 per week. If the sus- 
pension of work continues such a drain, added to the cost of 
living, must clearly cause a sericus deficit in the floating capital of 


1e manufacturer, which will seriously impede or inconvenience him | 
the manufaett which will ly imped inconvenience | 


in the starting of his mill when an adequate supply of cotton is again 
obtained. No doubt a Jarge number have ‘ample reserves on 
which they can fall back, but the bulk of Lancashire manufacturers 
have no spare capital.” 

This is a gloomy look out enough, and goes far to answer the 
shallow censure which has been freely indulged in by the unreflect- 
ing public at the expense of the mill owners; but that Mr. Farnall 
is right in predicting thatthe present pressure will soon be alleviated 
is shown by the returns issued by the Doard of Trade on Saturday. 
Thus in October there were 534,104 ewt. of cotton imported, 
against 487,436 cwt. in the corresponding month of last year, and 
267,364 ewt. in that of 1860. Of the total quantity 7,372 cwts. 
came from the United States, being considerably above the average 
monthly imports of the current year, and in excess also of the cor- 
responding months of last year, in which only 3,630 cwt. of 
American’ cotton were imported. From India 480,640 ewt. were 


received, which is not a great deal more than last year, when the 
imports of October amounted to 467,578 cwt., while the imports 
of the ten months ending October 31st were below those of the 
corresponding ten months of Jast year. Egypt sent only 5,543 ewt. 
instead of 6,442 cwts.; but this deficiency was more than com- 
pensated in quantity by the increased arrivals from Brazil, amount- 


ing to 19,465 cwt., against 4,408 cwt. in the ding month 
of last year. Other countries, which sent only 3,754 cwt. in the 
a of 1860, and 5,378 cwt. last year, raised their supply to 
1,082 ewt. : 
The proceedings at the last meeting of the Manchester Geological 
Society were of rather an interesting character. Mr. E. W. Binney 
read a paper giving an account of an excursion of the society to 
Halifax and Low Moor. Mr. Binney said that with a portion of 
the party he went down into the mines at Low Moor, and examined 
the better bed coal and the black bed, and its overlying bands of 
ironstone. The composition of the ironstone differed little from the 
ordinary clay ironstones of the Yorkshire and Derbyshire coal 
measures, and certainly not so much as to account for the price 
and quality of the iron made from the former, when compared with 
that made from the latter. It was, therefore, pretty evident that the 
pure quality of the coal, and the great care bestowed in cleansing 
and treating the ironstone, were the chief causes to which the 
superiority of the iron must be attributed. Mr. J. Goodwin read 
another paper on the long wall v. the pillar and stall systém of 
working coal. Mr. Goodwin entered fully into the merits of the two 
systems, and advocated the long wall system as being less liable to 
waste, as yielding the greatest per centage of round or hand-filled 
coal, and affording to the workman the greatest security from 
accident. In the course of an interesting discussion, Mr Binney 
said that the “ battle of the walls” was a very important subject, and 
suggested that some member should undertake the championship of 
the pillar and stall system, and read a paper at a future meeting. 
Adverting to the question of double screw steam-ships Mr. J. W. 
Boulton, of Ashton-under-Lyne, writes to the Manchester Guardian: 
—“ Tn 1852 I had todo with an old double screw steam vessel, 
which was then plying betwee. Grimsby and Antwerp. She was 
about 400 tons burthen, had two distinct horizontal engines, and 
two screws, one on each side the sternpost. I have often seen her, 
when manceuvring, turn ahead with one screw and astern with the 
other. The vessel could by this means turn round, without her 
helm, almost in her own length, and, I presume, was exactly on the 
same principle as patented by Mr. Leigh. She was a wood vessel, 
and many years old in 1852. She was called the Enterprise, Cap- 
tain Rawlinson. ‘This is another illustration of invalid patents.” 
From the north we learn that the ordnance map of Newcastle pre- 
pared on the écale of 10ft. to the mile has just been published in 
outline. The survey was made during a period extending over 
several years, under the direction of Captain O'Grady, by Sergeant 
Brider, and other resident non-commissioned officers and soldiers of 
the Royal Engineers, with a staff of civil assistants ; and the drawings 
have all been executed at the office of the Ordnance Survey, in 
Carlton-terrace, in Newcastle, and engraved at Southampton. 
Another survey, reduced from the former to a scale of 25in. to the 
mile, embraces the town and district, from Scotswood to St. Anthony’s, 
and is equally accurate. The Tyne General Ferry Company has set 
a good example. The directors now run steamboats on the river, 
from east and west, at early morning and night, for the accommo- 
| dation of the men employed in the works on its banks. For a shil- 
ling per week, they are carried toand from their work, and may 
| have the use of the boats through the day ; and thousands of work- 
| people avail themselves of this great convenience. Formerly, they 
| must either change their places of abode to be near their work, or 
walk long and toilsome distances, before and after the labours of the 
| day, in all weathers, but now they have steamboats at their command. 
It appears that an Act is to be applied for next session to enable the 
Marchioness of Londonderry to incorporate the various lines of rail- 





the system of way leaves) as public railways under the Clauses Cun- 
solidation Acts of 1845 and 1847, The Marchioness also proposes 
to make and maintain junction lines with the South Hetton Railway, 
the Durham and Sunderland branch of the North-Eastern, and the 
shipping places at Seaham and Sunderland. he following goods 
were exported from the Tyne last week :—20,781 tons of coals ; 
581 tons of coke; 17,443 ewt. of iron ; 4,027 ewt. of alkali. There 
was an increase last week in the shipment of alkali of 68 cwt.; and 
a decrease in the shipments of coal of 5,928 tons; coke, 3,038 tons; 
iron, 7,227 cwt. 

A projec: is in a forward stage for constructing an extensive water 
dock, with its adjunct a graving dock, at Fleetwood. It is contended 
that the undertaking would pay well at charges much below those 
of Liverpool. What will the Mersey Docks and Harbour Board, 
se are everlastingly raising additional loan capital, have to say to 
this ? 

With respect to Scottish matters, we may note that the screw 
steam ship City of New York, one of the “Inman line,” is now 
receiving some alterations in her machinery in Messrs. Tod and 
M‘Gregor’s dock at Meadowside. The City of New York was 
built by Messrs. Tod and M‘Gregor early last year, and has made 
her passage between Liverpool and New York with great regularity. 
At the monthly meeting of the Institution of Engineers in Scotland 
yesterday week four new members and two new graduates were 
elected. The adjourned discussion on Mr. George Simpson’s 
paper, on “ Machinery for Boring Stratific and other Rocks,” was 
resumed, and at its close a unanimous vote of thanks was awarded 
Mr. Simpson for his paper. A summary of “Experiments on 
Wrought Iron and Steel,” by Mr. D. Kirkcaldy, illustrated by 
fractured specimens, was read; and was followed by a long and 
interesting discussion, in which Professor Macquorn Rankine and 
others praised the labours of Mr. Kirkcaldy in his numerous experi- 
ments, detailed in his published work, a summary of which had 
been read to the meeting—a work which all agreed was a valuable 
addition to scientific literature. The discussion was adjourned. 
Messrs. Caird and Co., of Greenock, have launched a screw steam- 
ship of 2,500 tons — measurement) named the, America, for 
the Nordeutschen Lloyds of Bremen, being the fourth vessel of the 
same size for that company, viz., the Bremen, New York, and 
Hansa. The America is 360ft. in length; breadth of beam, 40ft.; 





and depth of hold, 84ft. She will be propelled by a pair of direct 
| acting engines, with inverted cylinders of 500-horse power nominal 
collectively, capable of being wrought up to give an indicated power 
of 1,800. Messrs. Caird and Co. have on the stocks another steamer 
of the same dimensions as the America, for the Hamburgh and 
| American Steam Packet Company; also a steam clipper for the 

London, Brighton, and South Coast Railway Company, for carry- 

ing mails and passengers between Newhaven and Dieppe, besides 
| five other paddle-wheel vessels for the home trade. The 
| works, for upwards of a century possessed by Messrs. John Scott 
| and Sons and their predecessors, have just been purchased by Messrs. 
| Caird and Co, for £30,000. The premises consist of spacious 
| building ships, a fine tidal basin, and a dry dock, entering from 
| the basin, 300ft. long, with gates 45ft. wide, and an average depth of 
| 15ft. on the sill at ordinary spring tides. The dock is also capable of 
| material extension at small cost. Other buildings comprise the 
various shops, lofts, stores, &c., with smithies, steam and hydraulic 
engines, and all other requisites for shipbuilding. These great 
premises will be immediately occupied, so pressing is the demand 
for Clyde built steamers, and so urgent the contracts in the hands of 
Messrs. Caird. This transaction closes a local question which arose 
and was earnestly debated some seven or eight years ago respecting 
the propriety of these and the adjoining premises being taken 
over by the Harbour Trust. Had that body possessed spare 
funds, a bargain would probably have been made in 1855 for 
the purchase of the ground, at a cost of something like £70,000. 
The trustees, however, contented themselves with the purchase of 
the ground which amalgamated their own possessions, upon which 
the Albert harbour is now in progress. The other portions of the 
ground have passed into the hands of Messrs. Macnab and Co., and 
Messrs. Caird and Co., and very shortly these enterprising firms will 
have hundreds of workmen employed on the spot. No doubtsome day, 
the progress of the port may compel the purchase of the grounds by 
the Harbour Trust, even at an enhanced price. On Saturday 
Messrs. W. Denny and Brothers, of Dumbarton, launched an iron 
screw steamer of nearly 1,400 tons, from their bnilding-yard, in which 
three other large vessels are at present in course of construction. 
| The steamer launched on Saturday is to be fitted with engines of 








200-horse power, by Messrs. Denny and Co. Fresh discoveries of 


ironstone have been made in the Monklands great coal basin. It 
has been definitely ascertained that the slaty band is underlying all 
the estate of Airdrie house; and it is reported that the agents of 
three of the large iron firms of the district are endeavouring to 
negotiate a lease of those extensive fields. 

On dit, that Mr. Napier, of Glasgow, is about to proceed with 
three iron-plated screw frigates of the Warrior class, for the Turkish 
Government. The cost is estimated at £750,000, including machinery 
which will be supplied by the same eminent house. 


PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade. Brokerage is not 
charged for buying except on Foreign Tin. 
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Raits.—A large business doing. 
Tin on the decline, 

Copper very dull. 
Leav.—Less business doing. 
Dec. 4th, 1862. 
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SCOTCH PIG IRON REPORT. 
s. 4, 
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MANUFACTURED IRON. 
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Bars,Govan .. + « « 7 5 0 less 3 percent. 
» Common .«. . . 6145 0 “4 ,, 
Drumpeller,Common .. .. 617 6 ,, 4 4, 
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Ene oe oe 
Cramond Scrap Bars Delivered 
in London .. .. o- «- 10 5 0 less 5 percent 
Platesand Sheets... .. .. 910 0 , 3 4, 
Rails eo ce ee of ef GW O 
Pipes eo ee cf of o 415 0 
Chairs .e « « « «-- 310 0 
GLasGow, 3rd December, 1862. 
There has been almost no movement in our market during the past week. 
This is usually the dullest period of the year. Few shipping orders came 
forward, while stock has to be taken at the end of the year and speculation 
generally flags. 
It is likely some slight decline in price will take place till the end of the 
month. 
Exports last week were 12,777 tons, against 7,700 tons in the cor- 
responding week of last year. 
Suaw, Tompson, AND Moore, Metal Brokers 





METROPOLITAN AND Provinctat ImprovemeNnts.—The following is 
an official list of the various proposed metropolitan and provincial 
projects for improvements, the plans for which were lodged on 
Saturday with the Board of Trade and in the Private Bill-office of 
the Houses of Lords and Commons :—Thames Embankment (north 
side), Queen’s road (extension to Battersea), Regent-market 
(Leicester-square), South London markets, St. John’s-lane stop- 
page, Thames bridges, Blackfriars Bridge, Admiralty-buildings, 
Albert Bridge, Royal Arcade, Putney and F'ulham New Bridge and 
Pier, Tower Bridge, Fulham Bridge, Grand Surrey Docks, Metro- 





. politan bridges, Thames Embankment (south side), Wandsworth 


and Fulham Bridge, West London Docks, Dublin, New Bridge, 
Newcastle-one-Tyne Town Moor and Park, Tranmere Docks, 
Dungarvan Harbour, Whittledean Waterworks, Durham and 
Shotley Bridge-road, Wear Navigation and Sunderland Docks, Dengie 
(Essex) reclamation, Nottingham Gas, New Milford Docks, Manchester 
Corporation Waterworks, Tees Conservancy, Rugby Waterworks, 
Okehampton Waterworks, Maidstone Waterworks, Aylesbury 
markets, Llandport wharves, Bristol Docks, Fleetwood Docks, 
Llanelly markets, Edinburgh Waterworks, Tranmere Embankment, 
Itchinbridge, Accrington Gas and Waterworks, Workington Docks, 
Swansea Municipal Corporation, Bristol Port and Channel Docks, 
Great Grimsby Water, Bath United Hospital, Yarmouth Gas, Denby 
Waterworks, Bann Navigation Company, Dublin Corporation Water- 
works, Mersey Docks, Penzance roads, Camborne Waterworks, St. 
Asaph Roads, Standedge roads, Newhaven Harbour, Ashton-under- 
Lyne Water Company, Rixton-bridge, Milford Haven Dock, Hast- 
ings Pier Company, Dublin improvement, Marshland drainage, 
Friestone reclamation, Birkenhead improvement, Rotherham Local 
Board of Health, Galway Waterworks Coventry Market House, Dun- 
garvan Harbour, Southampton and Itchin Floating Pier, Sowerby- 
bridge Local Board, Somerset Coal, Pontypridd Water, Horsly Isle 
reclamation, Lough Neagh Drainage, Newhaven Harbour, Enisn 
Docks Quays. 

Tron Raitway Carrtaces.— The Pennsylvania Railroad Company 
are having iron cars constructed for use on their road. It is sup- 
posed that they will be much lighter and stronger than wooden cars, 
last much longer, and be much more secure from accident.— Times. 
—(Iron railway carriages have, for some years, been made in the 
States upon a plan patented in this country by B. J. La Mothe, May 
6th, 1854, No. 1016. This is the plan, we believe, referred to by the 
Times,—En. E.] 
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THE SMITHFIELD CLUB SHOW. 


Tne new Agricultural Hall, in the Liverpool-road, Islington, was 
opened on Monday, for the annual show of the Smithfield Club. 
The building occupies nearly three acres of ground, the principal 

ag being 384ft. long and 217ft. wide. The roof, of iron and 
glass, is 76ft. high at the highest point. About 1,000 tons of iron, 
supplied by Messrs Handyside, of Derby, have been used in the 
building. The whole cost of the “ Hall” will be about £32,000, so 
that agriculture is at last well housed in the metropolis. We shall 
leave the fat stock to the public and the butchers, and shall confine 
our attention to the steam engines exhibited. 

Messrs. Ciayton, SHuTtLeworrs, and Co., besides two portable 
engines of their usual pattern, send a self-propelling engine of a 
class of which we understand they are now turving out a consider- 
able number. A self propelling engine by the same makers was 
exhibited in the late Exhibition. In general arrangement and pro- 

rtions it was not altogether what we should have expected from a 

rm sustaining so well deserved a reputation for the construction of 
farm engines. The engine in the Smithfield Club Show differs in 
some respects from that shown in the Exhibition, and is, on the 
whole, an improvement, but the plan still requires considerable 
emendation before it can become popular. Instead of a separate 
two-wheeled tender, which could not be properly backed (the 
separate tender being one of the worst faults of the engine exhi- 
bited at South Kensington), the present engine has a tank on the 
foot plate. The present engine, like the other referred to, is steered 
from the foot plate, and as the double cylinders occupy a lofty 
enclosure on the top of the smoke box, it is impossible that the 
steersman should see through them, and over the road in front. 
Self-propelling engines are in many, if not most, cases required to 
be driven by night, although we cannot understand how engines 
of the kind under notice, steered from the foot plate, could be safely 
driven at night over the common class of country roads, unless, at 
least, a third attendant were keptin front to watch and call out after 
the manner of the call boys on the river boats. The engine, as it 
stands, is somewhere about 8ft. wide, the wheels overhanging con- 
siderably, and from an article of spare gear exhibited with the 
engine we conclude that it is the intention to bolt or otherwise 
secure an additional breadth of tyre of 12in. on the outside of each 
wheel, making the total width say 10ft.! Of course no locomotive 
of this width can be run, in London or any parliamentary borough, 
without subjecting the owner or user to a £5 penalty, unless special 
permission be first obtained from the mayor or other municipal 
authority. The greatest width otherwise allowed is 7ft. ‘The 
steering gear differs from the remarkable combination of bevel and 
other gearing with which the Exhibition engine was provided for 
the same purpose. The horizontal shaft which carries the hand 
steering wieel has an endless worm, taking into a worm-wheel on a 
vertical shaft, this shaft being carried by a formidable casting, with 
a flange going nearly one-third round the boiler. On the lower end 
of this vertical shaft is a pitch-chain pinion, with an endless 
pitch chain extending thence to a chain wheel, turning on a 
stout vertical stud secured to the underside of the boiler. 
Another chain wheel on this stud affords the means of 
working the fore axle by means of a second pitch chain. Such an 
arrangement is evidently complicated and must work slowly and 
stiffly as compared with other steering gear. The stud which 
carries the two chain wheels under the boiler has no bottom bearing 
and does not look secure. We should add that the driving axle is 
driven through a pair of friction straps, upon the patent of Mr. 
Smith, of Coven (No. 1799, 1858). The boiler is made flush as is 
now practised by the best locomotive makers. The flush boiler is 
stronger and cheaper than those upon the more usual plan of raised 
fire-boxes and smoke-boxes which, to our eyes, are ingenious ccon- 
trivances for increasing weight and cost without the slightest corre- 
sponding advantage. We do not approve of double cylinders for 
quick working agricultural engines, all of which may be got off the 
centre by turning the fly wheel by hand, and we must suppose that 
only the authority of long established and successful makers could 
induce purchasers to accept so needless an addition to a farm engine 
as an extracylinder and gear. ‘The celebrated firm from whose 
works the engine under notice was turned out will, we believe, 
sooner or later discover the force of our objections, and on the 
occasion of a future show we shall hope to find a perceptible im- 
provement upon the self-propelling engine now exhibited. 

Messrs. Avetine and Porrsr, of Rochester, exhibit two of their 
self-propelling engines, one a ten horse, being that exhibited in the 
late Exhibition while the other, an eight horse, is destined for Java. 
Another ten-horse engine, with extra heavy double gearing, 
is in course of construction also for Java. Messrs. Aveling 
and Porter have, we believe, turned out a greater number 
of self-propelling farm engines than all the other makers in 
the kingdom, and the general features of their work are very 
creditable to them. The pitch chain gearing is now made stronger 
than in the earlier engines, the pump is fastened to the tank to 
avoid making a number of holes in the boiler, and there is a pipe 
through which, when the engine would otherwise- be blowing off 
strongly at the safety valves, and frightening horses, the surplus 
steam may be turned into the tank locomotive fashion, to heat the 
feed water. Some of the same class of engines have made very 
long journeys by themselves, one having lately gone from Rochester 
to Edinburgh on its own steam. Having a thrashing machine 
attached, there were no tolls to pay. Others of these engines have 
steamed to Leeds, Bath, &c., besides making a great number of 
journeys between Rochester and London. Some of them are also 
regularly employed in Kent in conveying coal from the stations of 
the London, Chatham, and Dover Railway to neighbouring towns, 
but the majority of these engines are in use on farms. 

Messrs. Rosey and Co., of Lincoln, exhibit a double cylinder self- 
propelling engine which is mounted on springs, and if the mode of 
spring-hanging be not all that could be desired it is atany rate 
satisfactory to see that the necessity of using springs, under eight or 
ten tons of machinery intended to be run for thousands of miles on 
common roads, is at last being recognised by engineers. Instead of 
gearing direct from the crank shaft to the driving axle, as in the 
engine exhibited last summer at Battersea, a pitch chain from the 
crank shaft takes on to a wheel on a counter shaft, behind the driving 
wheels, whence another pitch chain takes on to a large toothed 
wheel fixed to the driving wheel. The brackets supporting the 
crank axle are of wrought iron and have a substantial appearance. 
‘The steerivg gear is in front and is very good in kind. e do not 
like the water bottom of the fire-box, the man-hole plate is a most 
awkward affair on the side of the barrel of the boiler, and the driviug 
wheels with gas-tube spokes do not look like standing up under 
continued work. 

Messrs. Saurru Brotuers, of Thrapstone, exhibit a diminutive self- 
propelling engine, in which cheapness of coustruction appears to 
have been a principal object. 

A self-propelling engine is exhibited by Messrs. CoLeman and Son 
of Chelmsford, as designed for Messrs. Yarrow and Hilditch’s system 
of cultivation. The engine appears to be one of Messrs. Clayton, 
Shuttleworth, and Co.’s, with self-moving gear attached. ‘The 
whole width is, we should say, over 8it., one of the driving 
wheels being nearly 2ft. wide, and overhanging very much beyond 
the frame. The steering gear is well placed and is doubtless 
effective, but it has been very slovenly fitted up. 

Mr. Fowxer exhibits a self-moving engine of his usual excellent 
construction, although there are some features in the design which 
will still bear improvement. 

Messrs. James and Freperick Howarp exhibit one of Clayton, 
Shuttleworth, and Co.’s engines, but with the maker’s name-plate 
removed and the owner's fixed in its place. Messrs. Howard also 
exhibit their ploughing tackle which, from its cheapness and adapta- 
bility to the ordinary portable engine, has gained such favour among 
farmers. 

Messrs. Ruston, Proctor, and Co., of Lincoln, send one of their 
usual excellent make of portable engines, a single cylinder. The 
Injector, which these makers have used to some extent for portable 





engines, does not appear in the one under notice, the ordinary pump 
being employed. 

Messrs. Ransomes and Sts’ engine is scarcely approachable, on 
account of a barricade of implements in front. ‘The engine is, we 
believe, a single cylinder of the makers’ well known plan. The 
fire-box is very large and thoroughly lagged, the boiler is of good 
size, the exhaust pipe is carried along on the outside of the boiler, 
the fly wheel is counterweighted, and, we presume, as in the case 
of all other portables made by these makers, the cylinder is of com- 
paratively small diameter, the pistons being worked at a high speed, 
say 150 revolutions per minute. 

Messrs. T'uxrorps, of Boston, send a large upright doable cylinder 
portable engine, with flue boiler, as also three nutive portable 
engines, the smallest probably not over one-horse power. 

Messrs. Hornssy and Sons, of Grantham, send a double cylinder 
portable engine with link motion, The cylinders are encased, in 
the manner practised by these makers, in the raised top of the fire- 
box. ‘The cylinders are thus enveloped in steam, as they might be 
at one-fourth the expense by means of steam jackets. That portion 
of the fire-box in which they are placed would ‘seem to require 
additional stays except very moderate pressures were carried. The 
workmanship of the engines by this is of well known good 

uality. 
. Mews. Garrett and Sons send a double cylinder portable engine. 
We sup these makers supply brass shields to the gauge tubes, 
although there is no such shield fitted to the engine in the present 
show. 

Messrs. MarsHatt, Sons, and Co. (Limited), of Gainsborough, 
send a single cylinder portable engine, with a steam jet in the 
chimney. 

Messrs. Brown and May, of Devizes, send a portable, with coun- 
terweighted fly wheel. 

Messrs. ALLcHIN and Son, of Northampton, send a single cylinder 
portable, mounted on springs, and fitted with superheating apparatus. 
The fire-box is lagged. 

Messrs. Barrett, Exar, and Anprewes, of Reading, send two 

rtable engines. The fire-box plates are flanged outwards so that 
Poth ends of the rivets are insight. The fire-box, which is lagged, 
is flush with the boiler. We do not like the round guides, and the 
eccentric straps are too weak where the rod takes on. This is a 
common fault with most of the makers, and costs the farmer many 
delays and no little expense. Messrs. Barrett and Co. also send a 
fixed engine. The guide bars and crosshead are not exactly the 
thing,‘ but, taken as a whole, the engines by these makers are credit- 
able specimens of workmanship. 

Messrs. Turner, of Ipswich, send a portable engine, as do also 
Messrs. Davy Brothers, of Sheffield, Mr. Foster. of Lincoln, T. W. 
Ashby, of Stamford (two engines), and Messrs. Kirby and Barrows, 
of Banbury, two engines. 

Mr. J. bB. Brown, of Cannon-street, exhibits a small engine with 
upright boiler, and mounted on small wheels. 

We have, as is our usual habit in such matters, spoken freely of 
the steam machinery exhibited at the Agricultural Hall, and we trust 
that the exhibitors will take our observations as they are meant. 
We should be very sorry to believe that any of the engines were 
unworthy of favour on the part of purchasers, nor do we 
suppose that even the gravest faults we have detected would detract 
to a ruinous extent from the value of the engines in which the faults 
existed. We speak only as engineers. Railway locomotive practice 
is the foundation of all successful portable engine practice, and 
wherever our portable engine makers fail it is almost sure to be from 
their want of practical acquaintance with modern railway locomotives. 
It is to this want that we are to ascribe the unprote-ied | e-boxes 
and the raised shoulders at the junction of the boiler w hthe fire- 
box and smoke-box, the wide pitch of stay bolts, the exh ust pipes 
inside the boiler, the want of counterweights in the fly wh els, the 
great distance of the cranks from the bearings, the weak ec «ntric 
straps, the want of springs for heavy er engines, the 
overhung wheels, the incorrect suspension of the link in many 
engines where the link is used, the want of suitable blow-off cocks, 
and many other matters more or less faulty or incomplete. Our 
portable engine makers we hope have learnt something from the 
display of locomotives in the late Exhibition, and if they recur still 
oftener to similar examples, and copy less from each other, they will 
cheapen the construction while improving the quality of their engines, 
with corresponding advantage to themselves and their customers. 
Railway locomotives do not, of course, present examples of single 
cylinders, but with light quick working engines and a fly wheel 
always movable by hand, double cylinders are needless, and the 
sooner we see the last of them the better. It is becoming more and 
more requisite that portable engines should be reversible, and for 
this and for the great benefit, in many cases, of working expansively 

oortable engine makers should apply themselves to the study of the 
ink motion. Unless properly applied this motion may cause a most 
unequal admission of steam on the up and down strokes, or it may 
cause wire drawing, or a great slip of the blockat each revolution, or 
other defects. With moderate lap, the valves of too many of our 
portable engines have too little lead on the exbaust, and at the high 
speeds at which they are commonly run, much back pressure ensues. 
We shall see on the occasion of the next display by the Smithfield 
Club how far these suggestions have been acted upon. 








Gasiicgnt In Ramway Trarns.—The system of lighting railway 
carriages with gas accordiaug to Newall’s patent has been introduced 
upon the Scottish Central Railway. ‘The first gas-lit train left 
Edinburgh on Monday evening for Perth, the whole of the 
carriages being brilliantly lighted by means of pipes (with expanding 
couplings carried from roof to roof) communicating with the 
reservoir placed in a specially constructed compartment of the 
guard’s break-van. Throughout the journey the lights remained 
perfectly steady and clear, and the passengers were much gratified 
with the successful introduction of this vastly superior method of 
illumination. The evening train on ‘Tuesday was lit in the same 
manner; and should the present trial be satisfactory, it is expected 
that the system wiil be extended to the other night trains on the 
line, and probably introduced on the neighbouring railways. 

Tue New Screw Ram.— A New York paper states that the 
Dunderberg is being built 378ft. long, 68 broad, 32 deep, with 
engines of 6,000-horse power. The hull is built of wood, placed 
together so as to form a solid mass. The decks, sides, and floor are 
also solid, and of a great thickness, so much so that if the figures 
were given all would be greatly surprised at the amount of wood 
used in the construction. This enormous wooden hull is heavily 
plated with rolled iron plates, which cover the entire upper portion 
of the vessel, and extend 6ft. below the water line. The weight of 
this terrible armour is not far from 1,200 tons, The bow of the 
vessel, for 50ft. abaft the stem, is of solid wood, with no space 
between the sides of the vessel, this being covered with iron, 
forming the most gigantic ram on record, having powers of 
resistance unequalled in every respect. The sides of this vessel, 
above the water tine, are 7ft. thick and of solid wood, added 
to which is the heavy iron plating. This vessel has 
two rudders, one at each end, so protected that should one 
become disabled from any cause, the other can be easily used. 
The engines will give this vessel a very high speed,.so that when 
she strikes a vessel she would crash through her with perfect ease. 
Above the main deck the build is very peculiar, but at present can- 
not be described. In addition to a large casemate, containing heavy 
broadside guns, there will be two of Ericsson's revolving turrets, 
each containing two 15-inch guns. The naval register puts her 
armament down at ten guns, but it will be much larger. The 
accommodation for the officers and men are to be of a superior 
kind—large, airy, and as well ventilated as an ordinary ocean 
steamer, yet giving to them all the necessary security in time of 
action. in every respect she will be one of the wonders of the 
age. She is intended more particularly for harbour defences, but 
can readily go to sea, as she possesses all the qualifications for 
buoyancy, &c. She will be a most terrible affair, and will defy 
anything else in the shape of an iron-clad. 





ON THE EMPLOYMENT OF THE RATAN CANE 
AS AN EXTERNAL COVERING FOR SUBMA- 
RINE CABLES. 


Hirzerto iron, steel, or hemp, alone or in combination, have 
been the only materials used for giving strength and protection to 
submarine cables. An addition to these substances recently 
been made in the ratan cane, which grows so plentifully in Borneo, 
Ceylon, Singapore, and China, Several specimen lengths of cable, 
wholly or pai 'y sheathed with this material, were exhibited at the 
International building at Kensington. The suggestion, which is due 
to Mr. Charles 8. Duncan, ap to have been taken from the “dwel- 
lers upon water” among the Chinese and Malays, who invariably em- 
im dpe cane, twisted into ropes, for anchoring or making fast their 
junks upon the banks of rivers and canals, The lightness, strength, 
and moderate flexibility of the cane, and especially its property of 
remaining unaffected by water during a great number of years, 
render it peculiarly adapted for this purpose. The same qualities 
must obviously, to some extent, conduce to render it applicable as 
an external covering, giving strength and protection to the insulated 
wire in telegraph cables. hen we add that it is to be obtained in 
inexhaustible quantities and at a cheap rate, in Jengths, of uniform 
gauge, of 50ft. and upwards ;* that joints may simply and effi- 
ciently be made as strong as the cane itself; that it does not elongate 
under tension or contract in water; and that it has been shown to 
withstand great hydraulic pressure, the presumption in favour of 
this application of the material cannot but be strengthened. 

It appears to be now generally admitted that heavy iron-covered 
are unfit for the purposes of deep sea telegraphy. The principal 
grounds of objection were very definitely stated, so far back as May, 
1859, by the late Mr. Robert Stephenson, in a letter addressed to Sir 
Stafford Northcote at the Treasury Board. “ However advisable, 
“and, indeed, indispensable, iron may be for shallow waters, it is 
“ certainly not well adapted for great depths, and, indeed, quite inap- 
“ plicable to such a depth as thatcontemplated. In fact, a wire rope 
* of such a length will do little nore than support its own weight ; 
“ and its strength is therefore evidently insufficient to meet the ac- 
* cidental strains to which it must necessarily be subjected. Iron 
“is also a material which is liable to rapid destruction in sea water 
“from rust, and steel is liable to a similar objection, although it is 
“ quite admissible as regards strength.” More recently, in May of the 

resent year, the same opinion was expressed b Mr. Siemens in a 
ecture delivered before the Institution of Civil Engineers. “The 
“ outer covering of cables, as hitherto constructed,” says Mr. 
“ Siemens, “ is certainly the least perfect part. An iron sheathing is 
“ very necessary to protect the insulated core in shallow water; but 
“ for cables in more than thirty or forty fathoms water the iron 
“sheathing is an element rather of weakness than of strength. It 
“ renders the cable ponderous, its shipment expensive, the paying 
“ out risky, and repairs impossible, owing to the difficulty of raising 
‘a heavy cable from a great depth under any circumstances, and 
“ the absolute impossibility of doing so after corrosion of the iron 
“ wire has made some progress.” 

Generally speaking, the best form of cable for laying in deep 
water, so far as its mechanical qualities are involved, is that which, 
inwater, will support the greatest number of fathoms of its own length, 
or which possesses the lowest specific gravity in proportion to its 
strength. “ A perfect cable for ade ep sea,” says Mr Robert Stephen- 
son in the communication quoted above, “should be of a specific 
“ gravity but very little greater than that of water, so that it could 
“ be paid out with the same ease as a common log line. Such a cable’ 
“ would entirely obviate the great strain to which all heavy deep sea 
“cables must be subjected in laying them out—a strain which has 
“so often proved fatal, and is, indeed, the great source of all the 
“ difficulties on the subject.” 

That these considerations have been generally ignored is well 
known to those who have followed the history of submarine tele- 
graphy. A cable of very low specific gravity is even now regarded 
by many as impracticable in laying, more especially where cross 
currents are likely to be encountered. In a communication lately 
addressed by Mr. Hoskyn, R.N., to the Atlantic Telegraph Com- 
pany the difficulties arising from this cause with light cables are, 

owever, stated to be purely imaginary, and this appears to be the 
general opinion of seamen, as well as of many telegraph engineers, 
upon this point. 

The specific gravity of a cable covered with ratan only has been 
found to be 1°059, “ but very little greater than that of water,” 
This cable is said to have supported a strain of more than 2} tons, 
which gives a tensile strength greater than that of the best combi- 
nations of steel and hemp in which a low specific gravity has been 
aimed at. Where a higher specific gravity than that above given 
may be required, a combination of the ratan with iron or steel wires 
in the spandril spaces, appears likely to answer every purpose. ‘This 
combination allows of the distribution of the strain equally upon both 
materials, and when the specific gravity of 1:54, or higher, has been 
reached, there is yet immense strength in proportion to the weight. 
Again, the iron or steel wires being required only to support their 
own weight, leaving a considerable margin of strength in the other 
material of the sheathing, the gradual corrosion to which it is 
exposed is comparatively of little moment in regard to any subse- 
quent operations for raising and repairing the cable. The breaking 
strain of & cable cased with cane and steel wires, weighing 1 ton 
7 cwt. per knot, and of a diameter of lin., was found to be six 
tons 

There is some necessity for new suggestions, and of active 
measures in testing their value, in a branch of telegraphy which, so 
far as the mechanical conditions in cables are concerned, has been 
allowed to remain almost in statu quo from the period of Mr. Brett's 
early experience. The depreciation arising from the corrosion of 
iron sheathing, in the cables of the Electric and International Com- 
pany ajone, has been estimated at £8,000 per annum; and it is 
asserted that in many cases the insulated core has received injury in 
the process of sheathing with heavy iron wires. We cannot fail to 
perceive the impossibility of ever raising—if not, indeed, of sub- 
merging without injury—the iron covered cables in deep water ; 
and we may anticipate, therefore, that a more efficient and, perhaps, 
cheaper method of protection will ultimately be adopted. The 
ratan cane of China appears well adapted for the purpose iu view, 
and promises to be a valuable addition to the matériel of submarine 
telegraphy. 

* According to the best writers on oriental botany, the ratan (Calamus 
ratany) is a spontaneous production, growing from 400ft. to 600ft. in 
length, and, when cut at proper seasons, contains a large proportion of 
sibia both in the exterior rind and internal fibre. 








Ratways vy Prvssta.—(From our Correspondent.)—The Warsaw 
and Bromberg Railway, the construction of which was entrusted tu 
Messrs. Riche Brothers, has just been opened for traffic. The Go- 
veraments of Russia and Prussia have signed a convention, which 
regulates the working of the line. The communication, which 
extends over ninety miles, has been constructed in sixteen mouths, 
and will be the natural artery for all the commercial movements be- 
tween Warsaw and the ports of the Baltic. 


3oat Lowerine Gear.—On the 28th ult. we drew attention toa 
regulation just then issued from the department of the Controller of 
the Navy directing that the Kynaston disengaging hooks were to 
be in future fitted to the stern and quarter boats of all ships brought 
forward forthe first-class steam reserveand for commission,and which 
order virtually excluded from the service Clifford's boat-lowering 
apparatus, by which so many lives have been saved at sea both in 
the royal and mercantile navies. In consequence, the subject was 
brought prominently before the Lords of the Admiralty, and their 
lordships have written to Mr. Clifford, officially to inform him that 
the captain’ ofany of her Majesty's ships on appl ying for his boat lower- 
ing gear is to be supplied with it as heretofore. It is to be hoped that 
decision will not be rendered nugatory by contrary orders 
issued from the office of any subordinate department.— Times. 
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WOODWARD’S SPRINGS. 


* Fre. 1 represents a side view of an elliptic spring constructed 
according to the invention of J. M. Woodward, of Brooklyn, New 
York, U.S., one washer and bolt at the end being removed 
to show the mode of connecting the tie bars and spring leaves ; 
Fig. 2 represents a top view; and Fig. 3 represents a side view of a 
half-elliptic spring constructed upon this principle. 

The object of the invention is to obtain a spring that will 
oppose a resistance to a superimposed weight, and that pos- 
sesses great elasticity with a less weight of material than is 
required in the construction of the ordinary elliptic springs in 
general use. In order to accomplish this result the arched leaves of 
the spring are, according to this invention, combined with an arched 
spring tie bar of less curvature than the leaves with which it is com- 
bined by connecting the ends of the longest leaf uf the spring with 
the ends of the arched tie bar. In a combination of this description 
the straightening of the leaves by transverse pressure tends to 
straighten the tie bar by drawing it longitudinally, and as the elas- 
ticity of the material tends to cause the tie bar to regain its arched 
form, and this tendency increases the more nearly the tie bar is 
straightened, being almost equal to the tensile strength of the bar 
when the tie’ bar almost approaches a straight line, the strength of 
the spring to resist transverse pressure increases rapidly with its 
flexure, and a less amount of material can be employed to form a 
spring possessing equal strength with an elliptic spring of the ordi- 
nary construction. 








The second part of the invention has reference to the mode of 
connecting the adjacent ends of the leaves and tie bar of a spring, 
and consists in combining the two by means of a hzad upon the tie 
bar having a shoulder, against which the adjacent end of the longest 
leaf of the spring abuts. 

The third part of theinvention has reference to the mode of connect- 
ing the adjacent ends of two tie bars and two sets of leaves, so that the 
whole forms a complete elliptic spring. This part of the invention 
consists in combining the adjacent heads of the tie bars, against the 
shoulders of which the ends of the spring leaves abut by means of 
aclasp, which partially encircles the adjacent heads of the bars. 

The object of the fourth part of the invention is to obtain great 
flexibility in the spring with light loads, combined with great resist- 
ance to heavy pressures, so that when the springs are applied to 
wheel carriages the latter will run easily either light or heavy laden. 
To this end this part of the invention consists in combining the 
spring leaves with the tie bar in such manner that the leaves will 
yield a certain distance to pressure before the strain is propagated to 
the tie bar to extend it longitudinally. 

The spring represented by Figs. 1 and 2 embodies all parts of the 
invention ; that represented by Fig. 3 embodies the first and secoud 
parts of the invention. The full elliptic spring represented at Figs. 
1 and 2 has two sets of arched spring leaves A, A, the members of 
each set being connected together by means of a square clasp B at 
their longitudinal centres. The tie bar C foreach set of leaves is 
arched, its curvature being less than that of the adjacent leaf, so 
that the two can touch only at their ends, there being a free space m 
at their centres, so that the transverse pressure upon the centre of 
the spring leaves is not propagated directly to the centre of the tie 
bar. The ends of each tie bar C are formed into heads e, with 
shoulders 7, against which the adjacent ends of the longest leaf of 
the adjacent set abuts, the shoulders being recessed, as shown, so as 
to overlap the leaf and prevent its escape. In order to com- 
bine the two sets of leaves and tie bars into one spring, the peri- 
pheries of the heads of the tie bars are rounded, and are 
encircled by a clasp , having the form of a slotted cylinder; 
aud in order to prevent the tie bars, leaves, and clasp from 
moving laterally upon each other, a washer h is applied to each side 
of the head, and the two washers are connected by a screw bolt or 
rivet s, whose shank passes through a hole half of which is formed 
in each head of each tie bar. In order to embody the fourth part of 
the invention, the distance between the opposite shoulders of each 
tie bar is made longer than the lowest arched spring leaf, so that a 
space is left between the end of the spring leaf and the adjacent 
shoulder of the tie bar, as shown at Fig. 1. This space permits the 
spring leaves to slide along upon the tic bar upon the first applica- 
tion of force to their centres without propagating the strain to the 
tie bar, hence the spring resists the pressure by the elasticity of its 
leaves alone until the ends of the latter come in contact with the 


shoulders of the tie bars, and as the spring leaves when released | 


from the tie bar are much less rigid than when the two act in con- 
cert, the spring is aseasily flexed by a light weight at the commence- 
ment as it is subsequently by a heavy weight. 

When constructing a half elliptic spring, such as is represented at 
Vig. 3, the heads e of the tie bar are quilled, so as to form holes 
through which the bolts are inserted, by which the ends of the 
spring are connected to the adjacent parts of the wheel carriage or 
other machine to which the spring is applied. 

When a spring is exposed to great and sudden changes of pres- 
sure, as is sometimes the case in wheel carriages running upon 
rough roads, there is a tendency of the spring leaves to jump from 
the shoulders of the tie bar; in such cases the end of the longest 
spring leaf, as well as the end of the tie bar,is “ quilled,” making the 
opening in the latter large enough to receive the exterior of the former, 
as shown in lig. 4, so that the same bolt secures both. It is found con- 
venient to employ two tie bars with a full elliptic spring, such as is re- 
presented at lig. 1, but a single arched tie bar of greater strength may 
be used in place of two, its heads being fitted with double shoulders, 
one at each side. 

Upon an examination of Fig. 1 it will be seen that a force applied 
to compress the spring transversely to its length is propagated 
through the spring leaves to the ends of the tie bars, and tends to 
extend these last in the direction of their length. This tendency is 
opposed by the elastic force of the material of which the tie bar is 
formed, which tends to maintain its arched form; and as the resist- 
ance of the tie bar to straightening by drawing its ends apart 
increases in an increasing ratio the nearer it approaches a straight 
line, the resistance of the spring to flexure by the pressure of a 
transverse force applied at the centres of its spring leaves augments 
in an increasing ratio, and in practice it is found almost impracti- 
cable to bend the spring sufficiently to straighten the tie bar. 


FIG.I. 


Tuis invention, by E. B. Wilsou, of Parliament-street, relates to 
apparatus employed in the manufacture of malleable iron and steel, 
by what is known as the atmospheric process. In the manufacture 
of malleable iron and steel by the well known process of forcing 
atmospheric air beneath the surface of the molten metal, it has been 
found that by reason of the tuyeres or air pipes being situate at the 
bottom of the converting vessel, and being consequently always 
when in action covered by the molten metal, they are quickly 
destroyed, and rendered unfit for service. Their renewal is a serious 
inconvenience and occasions a serious loss of time, as the converting 
vessel at each renewal must be allowed to cool down before a fresh 
tuyere or set of tuyeres can be introduced. In addition to the in- 
convenience mentioned, there is the additional inconvenience in 
the old arrangement that the molten metal is apt to flow into the 
tuyere the moment the upward blast ceases, and thus they become 
plugged up. Now, the object of this invention is to obviate these 
difficulties by placing the tuyere or tuyeres of the converting vessel 
— is suspended on axis) above the molten metal, and to blow 

own, upon or through the metal, in place of blowing up through the 
same as heretofore. 

Fig. 1 represents a vertical section of one form of the improved 
arrangement of converting vessel and tuyere; and Fig. 2 is an end 
elevation. 

The main or principal part A of the vessel may be either cylin- 
drical, spherical, oval, or of any other suitable form, but its lower part 
is curv: upwards, as shown at B, and is closed at the top, the parts 
A and # forming in principle an inverted syphon, the other or main 
orifice or mouth C oi the vessel being always left open; D is the 
nozzle of the tuyere, which is connected to the top of the part B, 
and by a pipe with one of the trunnions or axes F, F’, to allow of 
the vessel b»ing reversed without interfering with the blast pipe in 
any convenient or well known manner. The surface of the molten 
metal is thus kept some distance below the orifice of the blast pipe 
or tuyere. The blast of atmospheric air is then turned on, and being 
blown down upon the surface of the metal in the part Bb of the 
vessel, it forces its way down the part B, driving the molten metal 
contained therein before it, and escapes upwards in the form of air 
bubbles through the mass of metal contained in the main body of the 
vessel A, as shown by the arrows, and passes out with the gases and 
products of combination through the open mouth at C. It is thus 
evident that no burning of the tuyere can possibly take place, as it 
is never in contact with the metal. 





Tae tate Mr. Watker.—The will of the late Mr. James Walker 
has just been proved in the London Court of Probate. The per- 
sonalty was sworn under £300,000. The will was executed in 
March, 1860, and there are appended six codicils, which, by revoca- 
tions, involve much complexity. These instruments are of very 
ample dimensions, extending over upwards of 300 folios. The 
bequests are also exceedingly numerous. There is a singular item 
in the will with reference to wine, in which the testator mentions 
one stock alone as consisting of 5,500 dozen and upwards, a number 
almost unprecedented in the cellars of a private gentleman. 

Tue First Enousn Steamer.— The following letter, which 
applies to a paragraph under the same head in our last number, has 
appeared in the Times:—‘*To the Editor of the Times.” Sim,— 
Having observed in the Times of the 29th ult. an article headed “ The 
First Steamer in English Waters,” copied from the Dumbarton 
Herald. and seeing that there has been a discussion, and that there 
still remains an uncertainty as to who has the right to claim the 
honour of placing the first steamship in English waters, I beg to 
submit the following statement of authentic facts, and trust that your 
known liberality in affording, through your columns, opportunities of 
settling disputed matters such as the above will allow them a space 
in your valuable paper. I enclose my card, in accordance with your 
regulations, and remain, Sir, your obedient servant, Investigator. 
| Dec. 4.—The Margery was built at Dumbarton by the late Mr. W. 
| Denny (father of the eminent firm of shipbuilders of that name, now 
| also in Dumbarton), for Mr. W. Anderson, merchant, Glasgow, and 
when launched was christened the Margery, after his eldest daughter 
who named her, and who is still alive, and at present a resident in 
London. At the close of the year 1814 Captain Curtis was sent by a 
London company to Glasgow to negotiate with Mr. Anderson 
for the purchase of the Margery, which was effected, the only stipu- 
lation made by Mr. Anderson being that the name of the steamer 
should at no future period be changed; this Captain Curtis agreed 
to, and the promise was faithfully kept. Captain Curtis took the 
Margery through the Forth and Clyde Canal, and invited a large 
party of Mr. Anderson’s friends to accompany him while passing 
through the canal, and was most hospitable in his entertainment to 
them. There remain but two of this party now alive, viz., 
the lady, after whom the steamer was named, and a clergy- 
man, a friend of Mr. Anderson’s. ‘The writer of the article 
in the Dumbarton Herald is quite correct as to his state- 
ments of the fear and wonder which the appearance of the 
“Margery” excited on the coast, while on her passage to England, 
as well as among the English fleet; in most cases she was sup- 
posed to be a vessel on fire. The Margery was the first steamship 
that ever sailed in English waters, and made her first trip to Milton, 
below Gravesend, on the 28rd January, 1815 (see Journal of the 
Society of Arts, for January 27,1860). She was ultimately taken to 
Paris, where not many years ago her timbers were still lying on the 
banks of the Seine. Mr. Anderson was therefore owner of the 
first steamer that was ever seen in London, and also the first in 
Paris; he also owned the first that ever crossed from Scotland to 
Ireland (viz., the Greenock, built soon after the Margery), which he 
took to Belfast; he also took the first to Londonderry—the Princess 
Charlotte. The late Mr. Anderson was grandfather to the Messrs. 
Gwynne, engineers, of Essex-street wharves, whose large centrifugal 
pumping-engine in the International Exhibition attracted so much 
admiration and attention during the past season, 
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ASHBURY’S PERMANENT WAY. 

Accorpine to this invention, by John Ashbury, of Manchester, 
it is proposed to use arail having the ordinary bearing flange at its 
upper surface, but with a slightly tapered or wedge-shaped web in 
transverse section, the narowest portion of the rail being at its 
lower edge. 

Fig represents a transverse vertical section of the improved 
form of rail and chair, which latter is shown as made of wrought 
iron; Fig. 2 is a corresponding plan of the same; Fig. 3 is a side 
elevation of a portion of the rail in its intermediate chair; and 
Fig. 4 is a similar view of the joint chair, showing the mode of 
securing or holding down the rail ends. 























A is the chair whichit is preferred to make froma wroughtiron plate 
bent or doubled in the form shown, so as to leave a tapered trough 
or opening between the inner faces of the two jaws a, a This 
chair may be secured to any suitable form of wooden or other 
sleeper by any of the well known contrivances. The rail B is single- 
headed, and is formed with a tapered web corresponding exactly 
with the tapered trough in the chair. This rail is dropped into the 
chair, its sides being in direct contact with, and fitting accurately 
against the inner faces of the jaws A space b may be left between 
the bottom of the web of the rail and the chair, or, if preferred, this 
space may be filled in with wood or other suitable yielding sub- 
stance. OU, C, are bolts or pins passed transversely through 
the jaws of the chair and through the web of the rail for 
the purpose of preventing the rail from jumping or rising from 
its chair, these pins being held in their places by rings or collars, as 





shown. In the case of joint chairs (Fig. 4) the piu may have an 
oval or other section * 
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Turse revolving shutters, the invention of Joseph Bunnett, of 
Deptford, are so constructed that they can also be used as Venetian 
blinds. For this purpose each lathe is mounted on a central axis 
which moves up and down in the guiding shutter grooves ; the 
upper edges of the laths are connected together by hinged flaps. 
A portion of the inner side of each shutter groove turns on pivots, 
and when it is desired to use the shutter as a Venetian blind, this 
limb of the groove is turned a quarter round, when the laths are 
free to turn on their axes, and may be set at any required inclina- 
tion. The winding pulley used for raising and lowering the 
shutter is fitted with a friction wheel or brake, which is brought 
into action in Jowering the shutter, but runs free when the shutter 
is being wound up. In order to give the required curve to the 
edges of the shutter laths a bending machine is used by means of 
which both edges of the lath are simultaneously bent to the proper 
form by dies, acted upon by cranks or eccentrics aciuated by steam 
or other power. 

Fig. 1 isa front elevation of a shutter constructed with these 
improvements; Fig. 2 a section of the same; Fig. 3 is a section of 
the shutter closed, and Fig. 4 a section of the same open as a Vene- 
tian blind. 

A, A, are the laths, each of which has a projecting central axis a 
at each end; B, B, are fiat hinges, jointed at their upper ends to the 
shutter roller A?, and also to the upper parts of each of the laths at b. 


the winding handle applied direct to the chain wheel L; while the 


| shutter is being wound up the chain and ratchet wheels move 





The axis of the laths slide up and down in grooves at the sides of the | 


window. 
marked C is tixed, but the part D is movable on the centred; E is 
a vertical bar of iron moving on guide piuse. Attached to the 
lower end of the movable limb D, there is an inclined rising step 
or quadrant, upon which the foot of the vertical bar E rests, its fore 
edge laying flush with the back of the groove. When the shutter 
is to be used as a Venetian blind, it is lowered, and the limb D turned 
round a quarter of a revolution into the position shown in Fig. 5, 
and by the dotted lines in Fig. 5 when the bar E will be lifted by 
the rising step before described, and by means of the guide pins e, 
working in the inclined slots f, the bar will be thrown forward, 
when the notches g in the front edge of the bar come in contact 
with and form bearings for the axis a of the laths, which may then 
be set at any required angle, by means of a handle attached to the 
lower bar or rail of the shutter. When the shutter is to be closed, 
the limb D is turned back into its original position, the bar E 
then falls back into its place, flush with the back face of the 
groove. Fig. 6 shows another mode of actuating the bar E; 
in lieu of the rising step before described, a cam H is placed at 
the lower part of the groove. When the shutter is lowered the axis 
of the lowermost lath a? comes down upon, and by its weight 
depresses the point A of the cam, which causes the opposite point ¢ 
to rise and lift the bar E upward and forward, the laths may then 
be opened as required. On beginning to wind up the shutter the 
cam H and the bar E fall back into their original positions. 

Fig. 7 is a front view and Fig. 8 is a section of the apparatus for 
raising and lowering these (or any other) revolving shutters; K 
is the Jower step or bracket with a fixed spindle k; L is a 
chain wheel; 7, /, an endless chain which round under 
the wheel L, and up over a corresponding wheel on the shutter 
roller A?; M is a ratchet wheel, having a groove on its inner 
face for the reception of a thick ring of leather or other suitable ma- 
terial, to form a brake m, which is pressed against the inner surface 
uf the chain wheel L, the pressure being regulated by a tightening 
nut n, according to the amount of retarding power that is required ; 
O is a pawl that takes into the ratchet wheel M; P is a spur wheel 
keyed on to the chain wheel L, and gearing into a pinion Q, to the 
axis of which the winding handle is applied. In the case of small 


sbutters, however, this toothed gearing may be dispensed with and 


Fig. 5 isa plan view of one of these grooves; the part | 





together, the ratchets lifting and passing freely under the pawl. 
Sut when the shutter is being lowered the pawl O takes hold of 
the ratchet wheel and prevents if, from turning, consequently the 
chain wheel is acted upon by the brake m, which relieves the wind- 
ing handle of a portion of the weight, and prevents the shutter from 
running down too fast. A piece of hard wood or thick leather is 
affixed to the under side of the pawl and runs in a groove in the 
edge of the ratchet wheel, so as to keep the pawl from striking 
upon it, by which means a noiseless action is obtained. A key piece q, 
affixed to the step or bracket K, takes into the grooved edge of 
the ratchet wheel M, and keeps the winding apparatus in its place 
on the spindle &. 

Fig. 9 is a front elevation; Fig. 10 an end elevation, and Fig. 11 
a cross section of a machine for giving the required curvature to 


| laths for revolving shutters; A, A, is the frame or standard of the 


machine, B a pulley to rec motion from a steam engine or other 
prime mover, which is transmitted by means of a pinion 6, and 
toothed gearing to the several parts of the machine for the opera- 
tions as hereinafter described. In the first instance the two 
longitudinal edges of the lath are slightly bent by being 
brought up against a die c, on a rocking shaft c! which is 
moved backward and forward by an arm d, and connecting rod 
d?, actuated by cranks on disc wheels E at each end of the 
machine. The two edges of the lath being thus slightly bent, 
the one up and the other down, the lath is fed into the machine at H, 
and is guided on toa bed plate I. Above this bed plate there is a 
block of metal J, working up and down in guides at the end of the 
machine, being lifted by cams J, j,on the revolving shaft J*. As 
soon as the lath has been wets upon the bed plate I, the metal 
block or holder J comes down upon it, the pressure being increased 
by the action of two wipers K, K, on the revolving shaft J?, which 
take a bearing upon feather plates k, /. While the lath is thus firmly 
held upon the bed plate, the revolution of two crank shafts J, /', 
actuated by the toothed wheels L, L!, forces the die holders M and 
dies m. m*, towards two corresponding dies m, m*, one of which is 
fixed to the bed plate I, the other to the hold down J. The conse- 
quence of this is that the edges of the laths are bent into a curvilinear 
form to any extent that may be required. 

Fig. 12 is an enlarged view of the dies and lath in its finished 
state ; the dotted lines show the form of the lath after the first pre- 
liminary bending, in which state it is fed into the finishing part of 
the machine, In this figure it will be seen that the upper die m® is 
hinged to the hold down J, for the pur 
the finished lath without injury. As the revolution of the cranks 
J, l', causes the die blocks to recede, the finished lath falls out to make 
room for the insertion of the succeeding one. By regulating the 
distances of the dies any required amount of curvature may be given 
to the edges of the lath from a portion to the whole of acircle. 





LUMLEY’S RUDDER. 


Tue object of this invention, by Henry Lumley, of Chancery- 
lane, is the construction of an improved rudder. For this purpose a 
rudder is made in two movable portions, connected together edge- 
wise, the outer or further portion, the “ tail,” being at the outer 








of enabling it to leave | 


REVOLVING SHUTTERS. 


A, B, is the rudder, con- 


constructed according to the invention. 
sisting of two portions A and B, whereof A is the inner or hither 
portion, or portion nearer to the stern of the vessel, and B is the 


outer portion, or portion farther from the stern. The part A is 
the “body ;” the part B the “tail.” © is the stern: post, to 
which the portion A is connected by pintl.- and gudgeons a, a, or 
any other means of hanging rudders to stern posts; 8, d, are pintles 
and gudgeons or similar contrivances which connect or hang the 
tail B to the body A. 
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To guide or control the “ tail” of the rudder two chains orropes are 
used passing through oblique slots or orifices in the “ body ” portion 
of the rudder, each chain or rope being attached at one end to a fixed 
point on the stern post or hull of the vessel, and at the other end to 
a fixed point on the “ tail.” The travel of the “tail” may be 
limited by flanges, stops, or abutments. D!, D*, are the chains for 
controlling the action of the tail; each chain is fastened at one end 
to a fixed point on the stern post or hull of the vessel, and after being 
carried through the body A, is attached at its other end to the tail B, 
near the outer edge thereof, at the opposite side of such tail to that at 


| which it is fastened to the stern post or hull ; thus supposing the inner 


end of the inner or hither portion, the “ body.” The two portions | 


are hinged, jointed, or articulated together, so that when the body 
is moved, turned, or worked to steer the ship or vessel, the tail also 
turns or works at the end of the body, and assumes various angles 
with respect thereto. 

Figs. 1 and 2 are elevations showing opposite sides of a rudder 


end of one chain attached to the starboard side of the stern post or hull, 
the outer end would .be connected to the port side of the tail, and 
vice versa. The two chains are fastened on opposite sides of the 
stern post or hull, and therefore on opposite sides of the tail. d', 
Fig. 1, and d*, Fig. 2, are the fixed points to which the ends of 
the chain D! are attached; d°, Fig. 2, and d‘, Fig. 1, are the fixed 
points to which the ends of the chain D* are attached, 
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INUNDATIONS OF MARSHLAND. 
By Batowin Laruam. 


Tue inundations of Marshland during the present year have been 
the means of attracting public attention to the great works of drain- 
age that have been carried out in the fens of this country, by which 
large tracts of the most valuable land have been recovered. The 
history of the drainage of the fens will show that the works of re- 
clamation were fraught with much difficulty; great courage and 
perseverance having been exercised before they were brought into 
their present condition. Often have works that have cost much 
labour and expense been swept away before the fury of the raging 
sea; but as often these failures have been succeeded by renewe 
efforts at reclamation. The district of Marshland has been more 
particularly affected by the ravages of the sea; time after time have 
its banks been swept away, and the country, far and wide, laid deso- 
late. The recent inundation is another to add to the number gone 
before, and it will be the object of this paper to give a brief account 
of this inundation, the means adopted to debar the entrance of the 
tidal waters, and the method of discharging the fresh waters, together 
with some observations on the cause of the disaster and the prin- 
ciples of fen drainage. The territory of Marshland, lying between 
the two great outfalls of Lynn and Wisbeach, was at a very early 
period recovered from the sea. A geological examination of the 
strata composing its surface will show that, after its first reclamation 
it wasoverflowed by the sea; then followed a period when its banks 
must have been perfect; but still it was subject to inundations, not 
from the sea, but from the descent of the fresh waters, as a bed of 
peat (a fresh water deposit) extending over the whole territory will 
prove, and this again must have been succeeded by another irruption 
of the sea. The effect of these successive inundations has been to 
raise the surface, principally by the warp, some 10ft. or 14ft. higher 
than at the time of its first reclamation. 

The drainage of that portion of the district affected by the present in- 
undation is effected, partly by the natural descent at low water, and 
partly by steam power. The waters are copveyed into the River Ouse 
near the head of the Eau Brink Cut by two drains running parallel at 
but a short distance apart; one drain is called the Marshland Smeeth 
Drain, the other Marshland Drain. Both these drains have slnices at 
their outfalls to hold outthe tides. Ata short distance above the Smeeth 
sluice is the outfall of a drain running through Marshland, but from 
which it derives no benefit. It was made by the Middle Level Com- 
missioners, and opened in 1848, This drain is about eleven miles in 
length, and joins the 16ft. river (a drain in the Middle Level made by 
the adventurers in 1630), from which it is continued in a straight 
line to near the top of the Eau Brink Cut. ‘The object of excavating 
this drain was to get a nearer and lower outfall for the waters of the 
Middle Level. Great opposition was manifested to its construction 
by the inhabitants of Marshland; but the bill authorising the work 
was eventually passed, with the addition of certain protective clauses 
inserted at the instance of the inhabitants of Marshlaud. Section 
137 of this bill provides that the Middle Level Commissioners “ shall, 
where necessary, make and maintain in a substantial manner a bank 
on each side of the said cut, with front and back forelands thereto, 
and each of the said banks shall be constructed with a good and 
sufficient puddled clay wall iv or near the centre of such bank, of 
proper depth, width, and height aud dimensions so as to effectually 
defend the lands lying on each side of the said drain from the 
passage of water through the said banks at all times.” Section 138 
makes provision for the construction and “maintenance of a good and 
substantial sluice of bricks and stone at or near the entrance of the 
said cut into the River Ouse, with two or three openings, the water- 
way of which shall not be less than 50ft., and with doors to each of 
the said 6penings of sufficient height to exclude the tidal waters, 
and the cill of such sluice shall be placed not less than 6ft. below 
datum.” ‘The great fear of the inhabitants of Marshland was that 
the fresh waters would accumulate, in times of flood, in this drain 
faster than they could be discharged at low water, hence the above 
clauses. As originally constructed this drain had a bottom width of 
50ft.; its bed was 3ft. below datum or zero upon the gauge at the Kau 
Brink Bridge, which is the standard for all observations in the fens 
draining by the Ouse, and it had an inclination of lin. per mile. A 
sluice of brick aud stone was erected at its outfall; the cills of which 
were placed, according tothe Actof Parliament, 6ft. below datum. This 
sluice had three openings, each of 20ft., with pointed doors upon the 
sea side: these doors were 19ft. Gin. in height; but as the spring tides 
rise this height above datum, or 6ft. above their tops, the upper por- 
tion was protected by a fixed hood ofcast iron against which the 
doors closed. ‘The sluice was built upon a platform of timber sup- 
ported upon piles. The nature of the foundation isa quicksand, and 
it is probable that this sluice and those of Marshland were built 
upon a portion of the old channel of the Ouse, which is a river that 
has been subject to various changes in the course of its channel 
from time immemorial. ‘The nature of the foundation at this place 
was understood to be a quicksand, at least two centuries ago, when 
Colonel Gordon proposed a scheme for draining the fens and improv- 
ing the outfall of Wisbeach. After the Middle Level drain had been 
in operation a few years the Middle Level Commissioners deepened 
all their interior drains; when, to derive the full benefit from this 
work, they deepened this drain 4ft., so that its bed was lowered to 1ft. 
below the cill of the outfall sluice. The drain was still the same 
width, viz., 50ft. in the bottom, with side slopes of 2 to 1 and the 
original but slight inclination of the bed was superseded by a per- 
fectly level bottom. Until March last all seems to have gone on 
well, but at the latter end of that month it was observed that certain 
holes had made their appearance in the bank at the back of the wing 
wall on the east side of the sluice. ‘These holes were filled up with 
earth, which, in a very short time, disappeared; but after several 
days the work was supposed to have been effected, how successfully 
the sequel will tell. Six weeks elapsed, when it was again found that 
the bank next the wing wall of the sluice was being undermined, 
and with it a portion of the foundation of the sluice. On the 8rd of 
May several loads of earth were tipped into the holes, but this 
speedily disappeared, and on the following day the whole surface of 
the bank next the wing wall subsided 15ft., showing to what a 
serious extent it had been undermined, thus making a breach some 
20ft. to 3uft. in width through which the rising tide swept with 
great force. Efforts were made to stop the breach with earth and 
straw, but the tide swept all the materials away, together with the 
wing wall of that side of the sluice which had been partially under- 
mined. ‘The tides now advanced up the cut, and so great was 
the scour of water through the breach that the whole of the founda- 
tion of the east portion of the sluice was speedily destroyed, and the 
same evening the structure fellin. After the total destruction of the 
sluice attempts were made to construct a dam of earth across the 
drain to prevent the ingress of the tidal waters, and large quantities 
of earth were excavated from the side of the banks and thrown into 
the drain, but with little effect ; consequently this method was soon 
abandoned, and recourse had to sinking barges loaded with earth and 
clay, and piling upon them bags of clay, butto no purpose. In inak- 
ing the attempt to form this dam sacks of clay had been built into a 
bank and extended from both sides of the drain, but the work advanc- 
ing quicker on the east side than on the west, the increased scour upon 
the west side brought down a large portion of the bank. After much 
time and material had been wasted in the ineffectual efforts to 
form this dam, an attempt was made to form a dam at St. Mary’s 
Bridge, by driving piles; for two days this work had been prose- 
cuted, when one of ths barges that had been sunk in an attempt to 
form a dam nearer the destroyed sluice was carried by the tide 
with such violeuce against this dam, that it completely swept it, 
together with the bridge, away, In the time that had been spent in 
making these fruitless efforts to stop the entrance of the tides, 








the banks of the drain began to show signs of failure. Being 
lower than high water at spring tide, in some places the water over- | 
topped them; in others, the leakage through them became percep- | 
tible. Great and by no means groundless fears were entertained of 


their stability, for it is a sure sign of imminent danger when water 
is seen to through a bank. These fears were soon realised, for 
on the 12th of May the west bank, at a point about two miles above 
the destroyed sluice, gave way. This rupture was effectually closed 
with bags of clay and puddle; but while the operation at this 
breach was being completed, another “4 vo took place about one 
mile higher up, which was of such a formidable character as to 
render the task difficult of successfully closing it, until the tides 
had been prevented entering the drain. Other reasons operated 
powerfully for not attempting to close this breach. The general state 
of the banks was such that could this breach have been closed, in 
all probability it would have been attended with failures of the banks 
in other places. Although the general effect of the breach was 
prejudicial to the work of forming a dam near tlie destroyed sluice, 
as it caused a much larger influx of the tides to enter the drain than 
otherwise would have taken place, and the ebb waters rashing back 
through the breach greatly endangered the opposite bank; yet as it 
acted as a vent for the waters confined in the drain, to it ve be 
ascribed the salvation of a very much larger tract of land in which 
the Middle Level Commissioners were more particularly concerned. 
After the failure of the pile dam at St. Mary’s Bridge, two dams 
were commenced—one a coffer dam, the other a dam by Miiller, a 
Dutch engineer—consisting of cradles made of brushwood, bound 
together with withes. Each cradle was long enough to reach across 
the drain, and when complete was floated over its intended site and 
sunk with bags of clay and stone thrown in from barges. One cradle 
after another was thus intended to be deposited, until a solid wall 
reaching above high water should have been raised. The first 
attempt to sink the cradles was a failure, yet the work afterwards 
progressed so far that at low water there was a considerable fall 
over the site of the dam. It now appeared clear that if this dam 
was allowed to proceed at the same rate it had heretofore advanced, 
it would hold up the ebb, so that the effect would be to increase 
the depth of water upon the inundated lands, and consequently 
greatly to extend the amount of damage already done; so its con- 
struction was wisely discontinued, and the formation of the coffer 
dam alone proceeded with. Two things were requisite for a dam 
that should prove successful—tirst, that the channel should not be 
unduly contracted during the time of its formation, and so prevent 
the scour which would otherwise take place; and secondly, that it 
should be speedily constructed, or the extent of the inundation 
would probably be increased. ‘T'o meet the emergency of the case, 
Mr. Hawkshaw, the engineer for the work, devised a very simple, 
and which afterwards proved a very effective, dam. T'wo rows of 
close piling 25ft. apart were commenced at the banks of the drain, 
and extended about 40ft. at each side, leaving a space of over 90ft. 
in the centre. In this space twin piles were driven at rather over 
7it. apart; a space was left between the piles of 8}in., which 
formed a groove in which it was intended to insert panels when 
the whole of the framework was complete. To insure the paral- 
lelism of these grooves, to one of the piles a batten wa3 spiked 
before driving, and the next pile driven down close to it. The 
piles used in this work were l4in. square and about 40ft. in 
length. The two walls of the dam were securely tied toge- 
ther; each wall had inside and outside waling pieces, both 
at the top of the dam and at 15ft. from the bed of the river. The 
dam was further secured by struts extending from the shore at each 
side, and meeting on the walings near the centre of the dam. The 
abutments for these struts were formed by eighteen piles, driven in 
rows of six—one row behind another, and well backed up with 
concrete. As the piling advanced a gallows frame was erected over 
each side of the dam, and a staging thrown out from it, from which 
materials were continually thrown into the channel to preserve, as 
far as possible, the integrity of its bed. As a further precaution to 
preserve the bed of the channel, the edge of the bottom panels was 
sharpened and the panels driven into the bed of the river. 
panels consisted of squared timber, bolted and strapped together. 
On the 10th of June the dam was so far completed that an at- 








the main drains, and it is ?—— that they should be one 
away as poy Sy pee p to the present time a portion of the 
waters of the Mi Level have been sent by Salter’s Lode Sluice, 
and Well Creek has been scoured to facilitate the discharge that 
way. But as this outlet would be utterly incompetent to convey all 
the waters in wet seasons, and as the outfall sluice could not be ex- 
agg J to be restored in anything like time for the winter floods, 

r. Hawkshaw proposed to carry a portion of the water over the 
dam by means a syphons, which proposition was carried into effect. 
These syphons are sixteen in number, each 150ft. in length, and 
8ft. Gin. in internal diameter. They are formed of socket pipes, 
jointed in lead, and supported upon a terrace of piles driven into the 
slopes of the dam. They are so constructed that the water enters 
and is discharged in a direction parallel with the drain ; at the foot 
of the syphons on each side of the dam there is an apron of timber 
secured to piles. The space between the heads of these piles has 
been excavated, and on the sea side filled in with concrete--on the 
river side with puddle. In each = there are four bends of an 
angle of 27 deg., and at each end there is a “tankard valve,” to pre- 
vent the water passing back into the drain at the rise of the tide. In 
the centre of the dam a Qin. pipe erters each syphon, and is furnished 
with a stop valve; it connects the syphons with an elevated pipe™ 
running transversely over them, which is connected with three air 
pumps in an engine house on the west bask, by which the 
syphons are exhausted of air, an operation at all times neces- 
sary before they can be worked. The syphons are so arranged 
that one or more may be exhausted at the same time. The air pumps 
are 15in. in diameter, 10in. stroke, and are worked from a three- 
throw crank impelled by a 10-horse engine, manufactured by 
Messrs. Easton and Amos. It will be requisite that these pumps 
should always be ready to work, if not kept slowly to work, during 
the action of the syphons, as the large amount of air in the water, 
especially in the winter months, being expelled by the motion 
through the pipes, would accumulate in the upper part of the 
syphons, and greatly interfere with their action. So long as the 
syphons are entirely exhausted of air the discharge from them would 
equal that through a bent pipe, and may’thus be arrived at :—First, 
by ascertaining the velocity the water would enter the syphons; 
secondly, by calculating the head required to overcome the resist- 
ance in the bends with this velocity ; and, lastly, by calculating the 
discharge under the head diminished by the resistance of the bends, 
&e. The velocity the water enters the pipe may be assumed to be 
the same that it would acquire under the same head through a 
straight pipe of equal length and diameter. Example :— 

The water on the upper side of the dam being 6ft. above datum , 
or zero, the water on the sea side being at zero; required, the 
quantity that would be discharged per minute by the sixteen 
syphons. First— 

The velocity per minute = 2356,/d* = 1,122ft. per min. 
i wd? ) = 224:4in. per sec. 
e 


where d = diameter of the pipe; 4 = head of water; / = length of 
the pipe; # = ratio of a circle to a square. 
Secondly, the head in inches to overcome the resistance in the 
bends 
v? X sine? X No. of bends X “0003 
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tempt was made to close it. he panels were swung from the 
gallows frame into their position, and, when in place, were about 
24ft. in. height. After the last panel’had been lowered it became 
obvicus that the dam had blown, and, upon subsequent examination, 
it was found that several of the piles had been fractured; to prevent 
any further mischief, the whole of the panels down to low water 
mark were immediately raised, and the tides again advanced up the 
drain. The cause of the fracture of these viles has been ascribed, 
by some, to the damage they sustained in driving; by others, it is 
thought that the panels at one end did not fit properly into the 
groove, and, consequently, were forced out, and that the great pres- 
sure the water exercised upon the partially liberated panels was the 
immediate cause of fracture. This seems to be very probable, 
especially when the number and position of the piles is taken into 
consideration. The head of water at the time of the fracture was 7ft. 

After this fracture some slight alterations were made in the mode 
of carrying out the work, and the ties between the front and back 
walls of the dam were strengthened. Nine days after the first un- 
successful attempt to close the dam, another and successful one 
was made, After the panels had all been lowered into position and 
had been examined by divers, who reported all was right, the dam 
became the scene of the greatest activity; load after load of puddle, 
which had been before prepared, was tipped into the dam from the 
side staging, at the same time, barges loaded with chalk and stone 
deposited their freight at the outside front of the dam. The tides 
were then intercepted, and the dam was afterwards further strength- 
ened by a deposit of chalk and puddle on the exterior faces, 
forming slopes of about two horizontal to one vertical. After the 
completion of the dam, the means of getting rid of the fresh water 
was next to be considered. How it could have been best accom- 
plished is a subject open to much dispute. The. original outfall by 
Salter’s Lode Sluice, for the Middle Level waters, still remained; 
but the outfall in use before the formation of this drain, viz., the 
Tongs, or Marshland Cut, had been abandoned; its outfall sluice, 
which originally had two openings of 16ft. each, had been pulled up 
and the site of the drain sold. ‘he outfall sluice at Salter’s Lode 
has but a 15ft. waterway ; when this is compared with the 60ft. water- 
way of the destroyed sluice, or the 32ft. waterway of the Tongs 
Sluice, which proved insufficient to prevent flooding in winter, it 
may be clearly seen that if some other method were not adopted of 
getting rid of the water, in all probability the Middle Level would 
be flooded ; besides, low water at Salter’s Lode, which is nine miles 
higher up the river, is from 8ft. to 10ft. higher than low water at 
the destroyed sluice, consequently the water, to pass that way, must 
rise in the main drains. The regulation water at the destroyed sluice 
was 5ft., and in wet seasons this would rise to 8ft. between tides. With 
the water at this level perfect natural drainage for all the lands in the 
Middle Level could not be accomplished, as some lands are only about 
from 7ft. to 9ft. above datum, others rising from 12ft. to 14ft. 
While the higher districts have but little need of artificial means to 
get rid of their water, the greater portion of the level has to be 
assisted by steam power. Since the making of the Middle Level 
drain the water in the main drains has been lowered, and to suit the 
diminished head the drainage wheels have been altered, and, in some 
instances, they have been entirely abandoned. Since the completion 
of the works of internal drainage, the waters pass more speedily into 
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then the head under which the discharge will take place 

= 6 — (1:11 + -083) = 4-8ft. -083 being the head to overcome the 
resistance of the valves; consequently, the quantity discharged per 
minute by the sixteen syphons will equal 


2356 x 4/30 


Jii0 —— X 16 = 154,480 cubic ft. or 965,500 gals. 
48 


The quantity of water capable of being discharged per minute by the 
destroyed sluice, under the same circumstances, will equal the area 
of the waterway multiplied by 450, and the square root of the head. 
As the cill of the sluice is 6ft. below zero, the waterway would be 
12ft. in depth, and 12 X 20 X 3 = 720ft., the full area of the 
waterway. 
720 X 450 X /6 = 793,800 cubic ft. or 4,961,250 galls., 

or rather more than five times the quantity capable of being dis- 
charged by the syphons. 

If merely horizontal pipes, with outfall valves, had been laid 
upon a suitable platform on the bed of the river nearer the site of 
the destroyed sluiee, and a bank afterwards formed over them, with 
the same size of pipes, the discharge would have been greater, and, 
being self-acting, the constant expense attending the working of 
the syphons would have been unnecessary, and the danger attend- 
ing the sitting up of that portion of the drain between the syphons 
and the river Ouse in the summer months (when there will be no 
discharge to scour the channel clear) would have been avoided. 

I purpose next to inquire into the causes that led to the destruc- 
tion of the sluice, and the failure of the banks of the drain. Before 
entering upon this part of the subject I may mention that since the 
destruction of the Middle Level Sluice a very similar accident has 
happened to the Smeeth Sluice, but the sluice itself was still left 
standing. The bank on the east side was undermined, and failed 
under exactly similar circumstances to that of the bank adjoining 
the Middle Level Sluice. These sluices are situated upon a bend in 
the river Ouse, and, being built upon its concave bank, they were 
more particularly liable to the effects of scour, and to this cause, 
together with the reputed bad foundation, may be ascribed the 
failure of the banks adjoining them, for since the completion of the 
works in the estuary below Lynn the channel of the river Ouse has 
been deepened, and its banks greatly damaged by the increased 
scour. 

The stability of banks is a subject deserving especial attention ; 
great care is required in their formation, and constant vigilance 
need be exercised to guard against accidents. The failure of a bank 
may take place from either progressive or rotary motion; its resist- 
ance against ay aly motion will equal f(W + P), where fis a 
co-efficient for friction; W the weight of the bank, and P the 
vertical pressure upon it. 

Against the tendenc 
the weight of the ban 
gravity from the point of rotation measured upon the base line. 
this Fig. 

We a a section of the Middle Level bank at the breach ; it is 
required to ascertain its resistance to a force tending to overturn it 
on the point 6 as a centre, and the moment of pressure exerted 





to be overturned the resistance will equal 
multiplied by the distance of the centre of 
In 
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against it when the drain is full; the weight of a cube foot of the 
bank being 113 lb., and of a cube foot of the water in the drain at 
the time of the breach being 63-141b. It will first be —— 
to find the position of the centre of gravity of the bank; for 
purpose it may be divided into the A and the 
triangles B and C. Having found the centre of gravity of each of 
these figures, the common centre of gravity G may next be found; 
its distance on the line a } from the centre } will equal 
Ad + Bd' + Cd" 
A+B+ 

where A, B, C represent the respective areas of the different portions 
of the bank. 

d, d', d’, the distances of their respective centres of gravity from 


the centre b. 
therefore, gb = 02125%2075-+6615%30%5-+62475x11-33 
er 55-120-+ 66 lo 62470 
= 21.05ft. 


The area of the bank = the sum of the areas A, B, C, or 183°75 it., 
and the stability of 1ft. in length of the bank will equal 
183-75 X 113 X 21°05 = 437,076 lb. 

The pressure of water upon the face of the embankment will equal 
that of a column of water having the area of the slope for its base, 
and for its height the column of water above the centre of gravity of 
the slope, consequently the pressure upon the face will equal that of 
the prism of water a, c, h, with a right angle at a—a, h, being equal 
to e, c, the depth of the water. W, the centre of gravity of this prism, 
will be the centre of pressure upon the bank; and the force being 
communicated at right angles to the face of the bank, P will be the 
point of application of the pressure = $a, c, and P, p, the leverage at 
which it 1s applied to overturn the bank on the centre b, will con- 
sequently = }e,c. As only a portion of the water of the prism 
exerts a horizontal effort, the amount of such pressure upon the bank 
will equal the weight of the prism a, c, h, diminished in the ratio on 
which the inclined line a, c, exceeds the depthe, c,: the result being 
multiplied by } e,c, will give the pressure tending to turn the bank 
about the centre 6. The weight of the prism = 4,510 lb. ; therefore 
the pressure = 4,510 x 78a, X 245 = 4,177 lb., showing that the 
pressure tending to overturn the bank about the centre é is very 
much less than the stability of the bank. 

The force tending to produce progressive motion will equal the 
horizontal effort, or 4,510 X 44 = 1,705 lb., which is the same as 
the pressure that would be exerted upon the perpendicular face e, c, 
and which is equal to its area multiplied by the distance of its centre 
of gravity from the surface of the water. The moment of stability 
of the bank against this force is equal to SW + P), or the weight 
of the bank and the vertical pressure upon it multiplied by a coefii- 
cient for friction, which in this case will be the friction of quiescence, 
and may be taken at -75. W = 183-75 X 113 = 20,763 Ib., and the 
vertical pressure upon the bank will equal the weight of the prism 
of water a, c, kh, diminished in the ratio of the inclined line a, c, to 
the horizontal line a, e. P = 4,510 X 399 = 4,175 lb., which is the 
same as the pressure exerted by a column of water upon the hori- 
zontal line a, e, whose height is the surface of the water above the 
centre of gravity of the slope a, e. 

Then f/(W + P) = ‘75 (20,736 + 4,175) = 18,703, or the effort of 
the bank to resist the progressive motion is nearly eleven times 
greater than the pressure against it. The stability of a bank 
depends likewise upon the nature of the material of which it is com- 
posed, and the mode of its construction. If the nature of the 
material is such as by imbibing water it is rendered semi-fluid, a 
bank constructed of it will not stand without special provision is 
made to render it impervious. It often happens that the only 
material at command is of itself ill adapted for the formation of a 
bank; when, to insure its integrity, a wall of puddle should be 
inserted, or the face of the bank may be puddled. This system of 
puddling the banks was first introduced into the fens by one Smith, 
of Chatteris, who was a professed embanker ; it has the advantage of 
not only rendering the banks more stable, but by preventing the 
soakage of water through them into the fens, the great expense of 
afterwards pumping out the water is saved. 

In the case of the bank of the Middle Level Drain, if not properly 
uddled, the materials composing it would be better adapted 
or a filter than a bank; yet it is to be feared that the necessary 

precaution was never properly carried out ; hence its failure. 

It has generally been found that, where a failure of a bank has 
taken place, it has been the result of the action of the water either 
percolating through or overflowing it; in either case the current set 
up carries away portions of the material composing the bank, which 
then becomes undermined, and falls or is broken down by the force 
of the overflowing water. 

The success attending the works of the drainage of the fens in- 
volves the consideration of the principles upon which the system 
has been carried out, and which are applicable to many other 
localities. They are, Ist, That in all works of drainage commencement 
should be made at the outfall. 2nd. That all rivers liable to floods 
running through low districts should be embanked; that the two 
slopes of a bank, if produced, should make an angle at the top of at 
least 90 deg.; otherwise the upper portion of such bank is liable 
to be broken away by the pressure of water, which is always at right 
angles to the face of the slope; that the banks, if not made of imper- 
vious material, should be puddled, and they should be set at a suit- 
able distance from the river; that the rivers should be straightened 
and deepened. 3rd. That catchwater drains should be formed, 
which should skirt all the high lands, and discharge their water into 
the rivers at the lowest possible point. 4th. That low level drains, 
discharging into tidal rivers, should be sufficiently capacious for 
storing the storm waters during the time of high water; that the out- 
fall sluices of such drains should have their cills below low water, if 
there is sufficient current to keep them clear from silt, &. These 
sluices, if built upon semi-fluid foundations, should be constructed on 
a suitable platform upon which the superstructure may float, care 
being taken to equalise the bearing, and protect it from being under- 
mined by the water. 5th. That the inclination of the bed of the 
drains in a flat country may be dispensed with, as the discharge of 
a drain does not depend so much upon the inclination of the bed as 
upon the depth of water; motion being the result of gravity is 
greatly accelerated by depth; it will consequently follow that all 
drains should be as deep as possible, and it will be found that in 
drains of equal sectional area, working under the same head, the 
discharge will be greatly in favour of the deeper drain. As an 
example, we have two drains, one 40ft. wide in the bottom and 
4ft. deep, with slopes of 1 to 1; we have likewise another drain, of 
equal area, but Sit. deep; the width of the bottom will be 14ft., if the 
side slopes are 1 to 1. The area of each drain will be 176ft., with 
an inclination of Gin. per mile, the quantity discharged by 
them per minute will equal 176 x 55 V2 RH, in which H is the 
inclination in feet per mile, R is the hydraulic mean depth 

area 
rimeter’ 

n the case of the drain 4ft. deep R = 3-43ft.; in the case of the 
drain 8ft.deep K = 4°82ft. The discharge from the shallow drain 
will therefore equal 176 X 55 2X 843 X “6 = 17,908ft. per 
minute; while the discharge from the deeper drain will equal 
176 X 55 / 2 X 4°62 X *5 = 21,199it. per mintite, or 18 per cent. 
more than the discharge from the shallow drain of equal sectional 
area. The drainage of a district is materially affected by the amount 
of rainfall in that district. In the feus the rainfall is about 22in. per 
annum; of this but a small portion has to be raised by artificial 
power into the rivers. In those districts in which the drainage is 
effected by steam power, upon an average a 1-horse power engine is 
found sufticient to effect the drainage of 150 acres. There are still 
districts in the fens that have not taken all the advantage they 
might from the improvement that has been effected in the outfalls 
during the last few years, and which still make use of steam power 
to accomplish that work, which could be done by natural means if 
suitable drains were constructed. There are other districts near the 
sea, or which discharge their waters into tidal rivers, that might 

rofitably make use of the great power of the tides to effect the 
Frainage of their fens. 
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ory shar ‘ents, published by wid 
Sr,— etter on Invalid Patents, u on 
ult., rd am sorry to find, been taken as ao Bs by several 
lawyers. One believes I meant him because he took a patent for 
Mr. B—— a few days after he had told Mr. A—— that the same 
invention was old. Now, Mr. Editor, I do not blame a lawyer 
for drawing out a specification for a patent, knowing the invention 
to be old, if the patentee insists on it after being warned; but I do 
blame the law for allowing it, and still more for giving the patentee the 
power of inflicting injury on the former users of the pretended inven- 
tion. That I do not e: rate this power is clear, fér on the 2ist Nov. 
you published for me a full account of Norton’s punch-headed steel 
shell, and n on November 28th you copied a still fuller account 
from the United Service Magazine, of August, 1852—which, by 
the way, was published also by the Zimes in - 1852—yet, in 
the face of this absolute proof of the invalidity of any patent taken 
since for the same thing, the Manchester Ordnance and Rifle Com- 
pany were not ashamed to write to you last week— 

“To arrive at real facts in the case of disputed question of this 
character, a thorough investigation is required, which, it seems to 
us, must be left to the public tribunals.” 

I thank the Manchester Ordnance and Rifle Company for putting 
the capitalists’ view of the case in such clear language. 

With reference to Mr. Aston’s letter to you on the 28th November, 
I must refresh his memory. He says he wrote to me demanding to 
know what lawyer I meant in my letter of 2lst. He may have 
written such an absurd letter, but if he did he thought better of it, 
and in place of it sent me a letter asking if I meant him. The 
latter question he had a right. to ask, for he had often assured 
me that he had no partnership with Mr. Whitworth, and that 
he was aware that if he entered into any such partnership 
he would be compelled to give up his profession, in the prac- 
tice of which he has to give legal advice to rival patentees. 
He would, therefore, have had just cause of complaint if I 
disbelieved him. I replied that his letter was incomprehensible, 
unless considered as an admission of such a partnership, and I 
asked him if he meant it to be so read. I have received no answer 

et. Meanwhile, I cannot believe-Mr. Aston to be a partner of Mr. 
itworth. Had he been so, he would never have sought my con- 
fidence and advice as he did. To him, as a young barrister, studying 
the art of gunnery, that he might be able to advise all clients on the 
subject, I freely communicated all I knew. ‘The partner of a rival 
could hardly have sought such assistance without acknowledging 


the connection. T. A. BLAKELY. 





PATENTS FOR POOR INVENTORS, 
“ That some lawyer or other would win a great name for himself who 
would warmly set to work to make the poor inventor the legal equal of the 
rich capitalist.” —EN@1NgER, Oct. 14, 1859. 


Sim,—I am a working man, have a clean, industrious wife, and 
seven children. My wages are but 4s. 6d.aday. The children are 
young and require my wife's care, so that all are dependent upon 
me. As we are all healthy, what with food, clothes, and my benefit 
society I can at present save nothing; but if my employer would 
adopt some ideas that I have I could realise for him a fortune, and 
cause a great comfort, if not a necessity, to be sold at a price much 
lower than it can now be bought, which would benefit many. What 
shall Ido? Ican tell my employer, who may take advantage of 
my ideas, and while reducing the expense of production may neither 
reward me nor give the people at large the benefit. I can 
make my ideas public, if the papers will give insertion to 
my letters, and my reward will be dismissal from my present 
employment, difficulty in finding other, short commons and misery 
at home, and the honour of first suggesting the improvements, if at 
some future time they should be adopted, without having any re- 
compense for my time and labour expended. I know that virtue is 
its own reward, and that honour isa great thing when your position 
is sufficiently high above the world to enjoy it at your ease. But in 
my case I should have to ask, with Falstaff, “ What is honour ?” 
Will it feed or clothe my wife and children? Common prudence, 
therefore, demands that | should keep my own counsel, and wait an 
opportunity which may never come. Then, says one, ‘Why not take 
a patent, then you'll be all right?” But I won't, and I'll tell you 
ote. Tom Peters invented a machine, and went to a patent agent, 
who advised him to take a six months’ patent, then he would have 
time to look about him for a man with means to assist, and he would 
be able to show his plan with safety. Tom scraped £5 together, and 
the agent left his own fees till Tom should get assistauce. He set to 
work, and being situated somewhat like myself, and having only his 
evenings to work in, it was nearly four months before he got his 
machine fit to show. He was thinking of advertising for money 
assistance when he received a letter from this patent agent stating 
that another £5 would be required at once to go on with the patent. 
Tom borrowed this amount from a loan office, but was unable to get 
any more. Assistance came, but too late. Tom lost his time, money, 
labour, and his patent—got drunk and nearly lost his wits and 
situation. Iam not inclined to go and do likewise. I do not expect 
you to put my rough letter in your paper, but do put the substance in 
your own words, so that the Patent Commissioners may see it or be 
told of it. I know many situated like or something like myself, and 
what we require is protection for 10s. or 20s., and to last really six, 
or say eight or ten months. A. EK. T. 








THE ATLANTIC TELEGRAPH. 

Sir,—I understand that the attempt to lay the Atlantic telegraph 
is again to be made in the spring of 1863. The failure of the last 
cable, after it had been successfully laid in the depths of the 
Atlantic Ocean, proves that it is imprudent to bury, beyond our 
reach, a cable thousands of miles long, which experience has shown 
is continually liable to get out of working order, from a number of 
unavoidable causes. I propose briefly, in the following remarks, to 
lay before your consideration a plan to divide the total distance 
between Great Britain and America into a number of short stages, 
so that if the cable fails between two stages, it may be renewed at a 
very small cost in comparison with the total length of cable, which 
would be rendered useless through its failure at a single inaccessible 
point. Suppose, for the sake of illustration, I take stages each 
100 miles apart, and begin laying the cable from this country; fix 
the cable to the shore in the usual manner; pay-out 100 miles of 
cable, fix and anchor to it, and submerge the anchor, of course 
retaining hold of the cable beyond the anchor; then, to the end of 
this, the first length, fix a buoy insulated from the conductor. Fix 
the end of the second length to the end of the first, and after 
allowing sufficient length of cable for the depth of the sea, fix it to 
another anchor and submerge the latter also. The above process to 
be repeated at the end of the next 100 miles. It would be 
— to have achain fixed to each anchor and the buoy for 

ety. 

The buoys may be either allowed to float on the surface of the 
sea, or sunk to a still depth. If the former plan be adopted some of 
them may be made large enough to contain relay batteries and 
keepers, who would, when dark, keep lights burning to warn off the 
a. If the buoys were sunk to a still depth there would be 
great difficulty in finding them again; but if this difficulty could be 
overcome it appears to me to be the best plan for those buoys which 
contain no batteries or keepers. I intrude upon you by offering 
those crude remarks, as I deem the plan original. J. D. 

November 26th, 1862. 





GOVERNORS. 
Sm,—Absence from town has prevented me from answering 
before to the letter of your correspondent, “ T. B.” 
Tn reply to “ T. B.” I now beg to say that he has been misled 








‘alluded to, which’is erroneous in several of its main 
although 1 ee wae so distinct, 
“be misunderstood, I wil! endeavour once more 
ve that po o point ‘than the “actuai” point of suspension 
be taken into calculation. 
red pan a ed the rule == Sn Somes ™ 
vertical t een the to o 
revolution of the centre of the wie Casmns for shone cases, 
wherever we or suspend the arms either inthe point D or E. 
It will now be evident to iny one who will glance at the sketch 
appended, that this is really the case, and thus'D K remains the 
same, whether we suspend the arms from D or from E E. In this 
assertion I am also supported by your foot note to “ Yare's”: letter, 
p. 119, 12th August, 1859, where you say: “ The height to be taken 
is from the plane of revolution to E E, the plane of suspension. 
The point O has nothing to do with the calculation. Each arm of 
the governor is a separate pendulum, and revolving governors are 
sometimes made with but one arm and ball.” 
It is likewise well known that the arms E A, E B, E 0, andD A, 
D B, D ©, will make the same number of revolutions in a minute, 
while D K remains a constant. 





But if we, on the contrary, would extend the arms beyond the 
points E E, as “'T. B.” proposes, you will perceive, Sir, that the 
distance O K will vary very materially, according to the angle at 


get a great 


which it is suspended, and thus you will apparent! 
k E and C E, 


difference in the number of revolutions of the arms 
although they in reality make the same. 

In conclusion, I would ask, how would “T. B,” explain that 
the arm C E should be calculated as if having the vertical height 
O K, and the Arm C D as if only having the vertical height D K, 
which in this case is barely the half of O K. The result of such a 
calculation would be that the number of revolutions of C E would 
be in proportion to the number of revolutions of C D asY2: 2, al- 
though they make in reality the same number of revolutions per 
minute. 

After this demonstration I hope it wil! be evident to your readers 
that no other point than the “actual” point from which the arm is 
suspended must be taken in consideration in calculating a common 
two-ball governor. This is my last on this subject. 

27, Leadenhall-street, E.C., 

December 9th, 1862. 


Lewis OLRIcK. 


——— 





FeperaL Nava Exrerments.—It is stated that Captain Ericsson 
has devised machinery by which four men can work a gun weighin, 
twenty tons, ina turret. Another invention has also been tried, 
but without the same success—a contrivance for firing a 15in. gun 
inside aturret. ‘To fire it outside the turret would require a port so 
large that a good marksman with a rifled gun could hit it nine times 
out of ten. Hence the necessity for some invention by which the 
huge gun could belch its thunders upon the enemy from the inside 
of the turret without filling it with smoke or creating a concussion 
so great as to endanger the lives of the gunners. To this end 
Captain Ericsson invented a peculiarly shaped box, but which was 
shattered to pieces in the trial, after three shots were fired. It is 
taken for granted, however, that the difficulty will be overcome in 
time, and that the Monitors will then be the most formidable vessels 
afloat, though it remains to be seen whether they may not be run 
down by a ram. 

New Bovutevarp at Parts.—A Paris letter thus describes the new 
Boulevard du Prince Eugene :—“ Like the Boulevard Sebastopol it 
will present a straight line of white stone houses, a wide road, and 
spacious pathways planted with trees, and provided with seats for 
> uae Here and there open spaces occur in this long cut, 
beginning where stood that nest of small theatres of the Boulevard 
du Temple, and ending at the Place du Trdne, a distance little short 
of-a mile. The present aspect of the Boulevard Prince Eugéne is 
curious and not uninteresting; the houses cut away have left others 
standing, which appeared to be placed in the most odd positions, 
presenting the most meaningless angles and fronts. Here and there 
a street is pierced by the new road, and it may be half a house, pre- 
senting empty rooms and broken staircases. All along the line are 
boards telling you where the ground can be bought. On ordinary 
days droves of workmen are moving about, and idle people are 
gaping at the walis of the houses which will back the new build- 
ings. As this boulevard runs through a more humble q@arter of 
Paris than others, one would sup a more humble class of houses 
would be erected for the industrial classes; but the few that have 
already begun to rise are of white stone, and indicate that costly 
construction which characterises the Parisian architecture of our 
day. The visitor to Paris will understand the site of the new build 
ing by being reminded that it begins near the old Théatre Lyrique, 
and in its progress the new boulevard of Prince Eugene cuts the 
angle of the street de la Tour, passes the streets Jeu de Boules, 
d’Angouléme and Menilmontant, then through the street of the 
Grand Prieuse, and reaches the canal at the corner of the passage 
Saint Pierre. Immense have been the difficulties which have 
attended the tunnelling that was required for piercing under the 
canal to unite the two extremities of a boulevard now transformed 
into a pict ue pri je for the people, which bears the name 
of La Reine Hortense. Garden plots, accompanied by fountains 
richly or ted, are int d at intervals along the whole 
line until the Bastile is reached. This boulevard joins at its angle 
the street St. Sebastien. The new road the street of St. Am- 
boise, having at its right hand the church of that name, and ends in 
a square forming a , where the mairio of the 11th 
arrondissement is now constructing, and where, also, a statue of 
Prince Eugene is erected. The new boulevard, then along 
a wide expanse and reaching the streets of Charonne, of 
and Montreuil, arrives at the angle of the Faubourg St. Antoine at 
the Place de Trone. The Emperor, who has taken the deepest inte- 
rest in all that could gratify the humbler class of ‘society, which 
forms the principal portion of the inhabitants of this quarter, has 
determined on rendering the neighbourhood as strikingly beautiful 
as that which terminates the Champs Elysées. The designs for the 
public monuments have been accurately exam ined, and are now 
executed in plaster and other temporary materials, with a view of 
exhibiting what the effect will be when the whole is completely ter- 

. When this great work is completed it will be one of the 
most striking features of imperial Paris. 
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™ Test inprovements, by R. C. Mansell, of Ashford, Keut, in the 
construction of wheels to be used on railways, consist in making 
certain combinations of grooved, filleted, or flanged tyres in con- 
nection with grooved, filleted, or flanged plates or rings for securing 
he tyres on to the bodies of wheels, and preventing the said tyres 
ying off in the event of their breakage, and grooved, filleted, or 
flanged rims of wheels and other appliances in connection therewith. 
And in making these combinations the securing plates or rings are 
used in connection with the tyres and rims of wheels, and also with 
thetyres only, and the tyres, or tyres and rims, are made with a groove 
in, or fillet or flange on either one or both of their sides, and the 
securing plates or rings are made of any form in cross section that 
may be required to fit the section of the grooves in or fillets or pro- 
jections on the tyres, or in or on the tyres and rims of wheels, so as 
to grasp the same. 
The first partof the invention, wherein the bodies of ordinary 





MA? 


iron wheels are represented with various modifications of the im- | 


proved combination of tyres, eushicens, and securing plates or rings, 
is shown by Figs, 1 to 8, both included, and Figs. 12, 13, 14, 16, 18, 
20, and 21, 

Fig. L represents the front elevation of one of the improved rail- 
Way wheels with the usual description of iron body. ‘I’ is the tyre 
having an endless groove g, formed on each face or side near to its 
inner periphery ; Nis the rim of the body; 8, 8S, two of the short 


securing plates, each of which has double flanges, one flange being | 


made to fit and enter into the groove of the tyre, and the other into 
& groove made in each side of the rim, and are placed opposite each 
other at each side of the wheel, as shown in cross section at Fig. 2. 
Or the rim flanges of the securing plates may pass under and grasp 
the interior periphery of the rim, as shown in elevation at Fig. 3, and 
in cross section at Fig. 4; C is the cushion made of timber, or of any 
other suitable material extending between the rim of the body and 
the interior periphery of the tyre, and is made of the same width as 
the rim of the body of the wheel; B shows one of the bolts which 
pass through the securing plates and cushion, and thereby fasten the 
tyre and the rim of the wheel securely.together. 

In applying this improvement the timber cushion is first attached to 
the rim of the body of the wheel in a temporary manner by screws, 
staples, or otherwise, and is made perfectly circular, after Which the 
tyre js applied by any of the usual ee and secured as before 
described. Pig. 5 is the front elevation of a wheel to which another 
modification is applied, and wherein the securing plates are made in 
continuous rings in lieu of short segmental plates, and ave applied in 
like manner with the flanges of each ring entering into th + grooves of 
the tyre and the grooves in the rim of the body of the wheel, asshown 
in cross section by Fig. 2; or they may be applied with their rim 
flanges passing under the interior periphery of the rim as at Pig. 4. 

And another modification in railway wheels may be made by 
placing a continuous ring at one side of the wheel and short seg- 
menial plates at the other side, as showy by the ring in front 
elevation at Fig. 5, and the short segmental plates in the back 
elevation at Fig. 7; and although it is necessary that each of the 
short securing plates or segments have double flanges, yet it is not so 
with the continuous rings, as they may be used either with a double or 
single flange to each, taking care that in all cases where single 
flanged rings are used, that those flanges are made to fit and euter 
into the grooves of the tyres, and that the depth of the rings is 
sufficient to pass over the depth of the cushion and bear against the 
sides of the rims of the bodies of the wheels,as shown in cross 
section by Fig. 6; or a single flanged ring may be used at one side 
and a double flanged ring or double flanged plates or segments at 
the other side, as shown in cross section by Fig. 8. 
fitted on old wheels they may be cut across for the sake of con- 
venience in getting them over the axles when found necessary. 




















The second part of the invention, which also relates to securing 
tyres to ordinary iron wheels, is represeuted by Figs. 9, 10, and 11, 
he tyres being grooved, and the securing plates and rings being 
flanged in like manner as in the first part. The bodies. of these 
wheels are made in the usual manner, by bending the spokes so as 
to form the rim; but in lieu of filling the openings that are made 
by the curvature at the top of the spokes with iron, and welding the 
same to form a continuous rim, they are left open or partially filled 
with wood or other material suitable as a medium to be placed 


When rings are | 
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xe or by auy of the sg 
a securing ring, are placed at each side of the wheel, fitting one of 
each of their flanges into the groove at each side of the tyre, and 
the other into a groove in the rim, or passing it under the inner 
periphery of the yim and into a groove formed across the spokes, 
aud the tyre and rim are secured together by bolts or other fasten- 
ings passing through the securing plates or segments or rings by 
means of the openings previously named. Fig. 9 represents the 
front elevation of a wheel with this arrangement (and in order to 
show one of the openings in the rim, part of the front securing 


a 


ring is represented as broken and removed), and Fig. 10 represents | 
| across section of the tyre securing rit 


" 


and rim of the same. 
is the grooved tyre; 8,8, the double flanged securing rings; g, Fig. 
9, the groove across the spokes, aud b, Fig. 10, one of the bolts 
fastening the rings, tyre, and rim of the wheel securely together. 
And another modification of this arrangement is shown in cleva- 
tion at Fig. 11, where double-flanged segments or securing plites 
are substituted at each side in lieu of rings; this elevation is also 









represented with one of the securing plates removed, in order to | 


show the opening for the fastening to pass through, and its cross 
section is the same as at Fig. 10. And in this, as well as in the 


first described part of the inveution, securing rings may either be | 


double or single flanged. 





Tue 10lix. Arustrones.—One of the large “300-pounder” 


muzzle loading guus, weighing about 12 tons, has arrived at Wool- | 


| wich from Elswick, to be forwarded to Shoeburyness for trial 





against an iron plated target, substantially backed with wood and 
built expressly for the experiment. ‘I'weive of the same species of 
guns are ordered to be manufactured—six at Elswick, by Sir 
William Armstrong, and six at the Royal Gun Factories, Woolwich, 
by Mr. Anderson, the whole of which will be ready for proof during 
the present month, 
posts and fortifications. 


Coau.—Mr. Hunt estimates that 83,635,214 tons of coal were raised | 


in the United Kingdom last year. Of this amount Durham and 
Northumberland, with 271 collieries, contributed 19,144,965 tons ; 
Cumberland, with 28 collieries, 1,255,644 tons; Yorkshire, with 
397 collieries, 9,374,600 tons; Derbyshire and Nottinghamshire, 
with 180 collieries, 5,116,319 tons; Leicestershire, with 11 collieries, 
740,000 tons; Warwickshire, with 16 collieries, 647,000 tons; 
Staffordshire and Worcestershire, with 580 collieries, 7,2 
Lancashire, with 373 collieries, 12,195,500 tons ; Cheshire, with 39 
collieries, 801,570 tons; Shropshire, with 66 collieries, 829,750 tons ; 
Gloucestershire, Somersetshire, and Devonshire, with 112 collieries, 
6,514,025 tons; Wales, with 398 collieries, 8,561,021 tous ; Scotland, 
with 424 collieries, 11,081,000 tons; and Ireland, with 46 collieries, 
123,070 tons. The coal production of the empire appears to have 
largely increased during the last eight years. 
2,397 collieries worked, 64,661,401 tons of coal were raised; in 185 
with 2,613 collieries, 64,455,079 tons; in 5 with 
collieries, 66,645,450 tons; in 1857,- with 2,857 collieries, 
65,394,707 tons; in 1858, with 2,958 collieries, 65,008,619 tons; in 
1859, with 2,949 collieries, 71 765 tons; in 1860, with 3,009 
collieries, 84,042,698 tons; and last year with 3,052 collieries, 
83,655,214 tons. Of this vast quantity, only 7,560,758 tons of coal, 
286,150 tons of coke, and 79,717 tons of patent fuel were exported, 
the remainder being absorbed at home. France was last year our 
best customer for coal, having taken 1,436,160 tons (this year the 














exports in the same direction have been somewhat reduced, in conse- | 


quence of the use of French coal for the Imperial navy); Denmark 
came next, with 542,567 tons; Hamburg, 514,427 tous; Prussia, 
439,096 tons; Italy, 417,629 tous; Spain and the Canary islands, 
403,238 tons ; America (Auantic ports), 349,931 tons; Russia (north- 
ern ports), 842,513 tons; the foreign West Indies, 262,932 tons ; 
Holland, 262,868 tons; Sweden, 214,004 tons; British India (con- 
tinental territcries), 199,069 tons; ‘Turkey, 174,686 tons ; the British 
North American colonies, 165,824 tons; Brazil, 157,281 tons ; 
Norway, 135,221 tons; the British West Indies, 127,768 tons ; Malta, 
115,731 tons; Portugal, the Azores, and Madeira, 108,794 tons; and 
























Hanover, 100,312 ons. Our other foreign customers took less than ! 


100,000 tons each. 


These guns, it is stated, are intended for out- | 


Thus in 1853, with | 
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Anssraosa ¢. Warrwoata.—A number of Armstrong 44-pounder 
and 100-pounder wedge guns are in course of manufacture in the 
| Royal Gun Factories at Woolwich at present; and at Elswick Sir 
William Armstrong is engaged in testing a number of 
100-pounder guns in preparation for the forthcoming important 
competition between the two rival manufacturers, his own and Mr. 
Whitworth, to take place at Shoeburyness. The select committee 
of Woolwich Arsenal have received instructions to attend the trials, 
and deputations of the Royal Artillery and Royal Engineer officers 
have been invited to be present. The result of the experiments 
| will, doubtless, go far to decide the relative merits of each gun-maker, 
and they are, consequently, looked forward to with much interest, 
; and are commented upon freely. 
Tus American Inon Ciaps.—The following statement of the 
iron clad vessels built or building for the Federal navy has appeared 
| in the Times. ‘The list does not include the lronsides and Naugatuck, 
nor some other vessels which are partially plated : — 




































repaired at New York, and is now 
iu Hampton Roads, 


| Names, Tons. | Guns. 
Miautonomah.. .. | 1,564! 15-in. bore in 2 turrets, 
| Passuic .. co 844 2 | Ditto, in turret. 
IN COMMISSION, 
Montauk .. .. Sit 2 , One lé-in. bore, in turret, and one 11-in 
Catskill .. .. S44 2 13-iu. guns, 
| Camanche, S44 2 | Ditto. 
| Weehawken .. ..| 844! 2 | Ditto. 
| Onestoga .. «se oe 844 > | 
De ws cw w S44 | 
Patapsco .. .. «. S44 | Like the Passaic ; two 15-in. guns, each 
Nahant .. .. S44 ** | in turret. 
Nantucket t44 | 
Sangamon oe S44 5 | 
Puritan .. « eo 3,265 4 / 15-i in two turrets ; length of ship, 
| | } 340ft. ; with 50ft. beam. 
Onondaga 1,250] 4 | In two turrets. 
Dictator .. 2. o 3,033; 2 | 15-i”., in turrets; length of ship, 
| | S20it. ; S0ft. beam, 
Tippecance .. .. 1,034 
Satawha .. o «- 1,034) 2 i5-in. guns, turreted. 
vayunk =. 1,034 |) 
unseh.. «. .. 1,034 } 
Mahossac .. 1,024 | a-3 . 
Manhattan 2 1 034 - 2 | 15-in. guns, in turret. 
| Canonicas os 1,034 } | 
| Dunderburg .. .. 5,090 10 | Four of these guns will be 15-in., in 
| | 2 turrets, capable of throwing a shot 
| | weighing 46ulb. 
Agamenticus .. .. 4 15-in. guns, in 2 turrets 
Indiana .. .. 2 | ll-in,, in turret, 
| Galena® .. .. . 6 | lu Hampton Roads, 
| Kickapoo... ce 4 13-in., 2 turrets, 
Chickasaw .. le. + Vittu, ditto. 
Winnebago... + Ditto, ditto, 
Milwaukie i + 
Chillicothe .. .. 2 13-in., in turret. 
Ozark ok) ae 2 ll-in., in turret. 
ce 25 we .<s 2 Ditto, ditto. 
| Monadnok .. + 15-in., in turrets. 
| Tonawanda .. 4 Ditto. 
| Tuscumbia .. .. 3 
| Sandusky.. .. 2 ll-in., in turret. 
| Roanoke .. 6 Under repuic at New York, 
Moodna .. «-. 2 11-in., in turret. 
Marietta .. .. 2 Ditto, ditto, 
| Monitor ew << «. 2 In turret; has just been thorouzhly 
| 
| 





The following vessels are attached to “ the Western Squadron,” and 
| it will be observed that the whole of them are considered to be 
failures as iron clad men-of-war :— Tons. Guns. 
GapemGstet... «ce oc se 0b 06 ce 2 68 2 ee oe AS 
Cincinnath .. ce ce co ce 08 se os ee 
CAO 2. se oe cc ce co ce oe 2 ae 
Baron de Kalb ., 2. se ee ee ee 
| ae Oe nn 4 
| Essex - a6. ue Se 00 ® ee ‘oo oe 1,008 “* 
| Pittsburg .. oe eo oc o6 of of » .« Siz 
Mound City a ae er blz . 
eee ee ee, 
Louisville .. .. oo of of o¢ oF ef ef 403 oe « 
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‘TO CORRESPONDENTS. 

Nottce.—A SpectaL EDITION oF THE ENGINEER ts 
published for ForeIGN CircuLation. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 

*,* Covers for binding the; volume can be had from the publisher, 
price 2s. 6d. each. 

J. W. G.—Next week. 

B. C.—The Dukinfield deép shaft is 2,086ft. deep. 

S. L.— Yes; Aveling’s engines are being thus used in Kent. 

J. G. (Palermo).—We are not aware that Messrs. May and Co.'s engine is 
patented, 

J.J3.—Mr. David Napier, of the Borough, makes such articles, we believe. If 
not, youhad best advertise. 

C. S.—We are not aware that steam boiler explosions are rendired impos. 
sible by the apparatus named. The inquest begins to-day. 

W. H.—1 lb. of coal wille vaporate srom 6 lb. to Wb. of water, eccording to 
the quality of the coal aud according to the manner in which it is urnt. 
7 (b. of water is a common rate of evaporation Jor 1 lb. of coal. 

Reaver.—Janes Taylor obtained patents December 28, 1853, No. 3,004, and 
December 31, 1855, No. 2,955, yor apparatus jor raising and lowering 
weights. Both patents have lapsed from non-payment of the stamp duties. 

S. H.—We cannot publish any letters upon the subject, excepting over the 
names on whose responsibility the evidence is given. Let your Jriends draw 
up a brief statement of what they know of the planing machine at Derby. 

TuRBINES.—The best work on turbines is, perhaps, tie Lowell Hydraulic Ex- 
periments at £2. Cullen's book, at 6s., is useful. Both may be had of 
Messrs. Spon, of Bucklersbury. Other queries will be answered in our next, 

C.—The lute Mr. George Stephenson did not invent the locomotive. Locomo- 
tives had been run long before the trial of the Rocket. Mr. Hedlew was the 

Jirst to run them by the Jrietion of their own wheels on smooth rails. Mr. 
Hackworth had used the blast pipe; and Mr. Booth, of Liverpool, had suy- 
gested the multitubular boiler, 





SQUARING THE CIRCLE. 
(To the Editor of The Engineer.) 

Sir,—Your correspondent ** X.” has very kindly contrived, for the edifica- 
tion of your readers, to mix up the 3rd and 35th props. of the third book of 
Euclid with the well known but seldom use! theorem: “ Every circle is 
equal to the rectangle contained by its radius and semi-circumference !” 
Will he oblige them still further by stating how he contrives to produce 
BE in the other direction until the produced part BF is equal to half the 
circumference ABD, or failing this show how by means of his solution of 
the problem a circle can practically be squared ? 


London, December 8th, 1862. “Tur OLD ENGINE.” 


FLAT-FRONTED SHOT. 


(To the Editor of The Engineer.) : 
Sir,—When quartered with my late regiment, the 3ith, at Galway, in 
1827-28, I pierced the frent side of a steel cuirass, which is formed with an 
incline, so as to throw spherical shot aside, by firing a flat-faced steel punch 
against it, from a Staudenmeyer rifle air-gun. I previously fired at it, from 
the same gun, a cylindroconoidal steel punch, but the cone-formed front of 
the punch caused it to glance off without leaving any perceptible indent- 
ation. I published this fact several years ago, although I do not now 
recollect in what publication. Ihad not, at that time, seen the old English 
war arrow, with its steel punch-formed flat-faced head, which was (about six 
years after) presented to me by a brother toxopholite, the late Mr. Roberts, 
author of ** The English Bowman.” J. Noxon, 
Royal Marine Hotel, Bray, Nov., 1852. 





INCLINES IN NAVIGABLE STREAMS. 
(To the Editor of The Eagineer.) 

Sim,—It has occurred to me—as it may have done to many—that the 
simple and beautiful contrivance adopted on inclined railroads, of making 
loaded wagons draw up empty ones, might be advantageously extended to 
the navigation of rapid rivers ; with thisimportant difference however, that by 
applying to it proper appendages, to offer sufficient obstruction to the stream, 
a boat, however light, might be made, by its descent, to draw up another boat, 
however, within certain limits, heavy, thus affording a self-acting means of 
transport for goods, both up and down stream, and not necessitating, as in 
the case of an incline on land, the tr ission of a prepond of weight 
in a downward direction, Perhaps, by a proper application of these prin- 
ciples, together with the necessary modifications in the incline of the stream, 
produced by throwing up dams to a sufficient height above its bed in some 
places, and by protruding side dams or jetties, in others, an extensive 
traffic might be established on many rivers at present unnavigable, and 
corn might be conveyed to, and flour from, numerous mills along their 
banks, the working of which may be now the sole advantage derived from 
the varying level of their waters. R. M. G——«.* 








MEETINGS NEXT WEEK. 
INsTITUTION OF CiviL ENGINEERS.—Tuesday, December 16th, at 8 p.m 
Annual General Meeting. 
Society or ArtTs.—Wednesday, $8 p.m. “On the Mines and Minerals of 
the United Kingdom.” By Robert Hunt, F.R.S., Keeper of Mining Records, 
Government School of Mines. 


THe ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be supplied 
direct from the office on the following terms (paid in advance) :— 

Half yearly (including double number), lds. Yd. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum 
will be made. 
Tue ENGIn‘er is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is haly-a-crown ; each line afterwards, sirpence. The line averages 
eight words ; blocks are charged the same rate for the space they fill. All 
single advertisements Jrom the country must be accompanied by stamps in 
payment’ 
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ORDNANCE. 

THE appearance of the report of a select committee on 
Ordnance, appointed during the last session, furnishes us 
with an ony of replying to certain statements 
which appeared in a letter, in our last number, signed “ ‘The 
Manchester Ordnance and Rifle Company.” ‘The letter 
complained of what we had said of Whitworth guns “manu- 
factured by our firm,” although in our remarks we had 
never mentioned the Manchester Ordnance and Kifle Com- 
pany, nor had we any knowledge of that Company. Only 
two Whitworth guns, they informed us, had burst of those 
made at their works. The 80-pounder Whitworth is cracked 
in the tube, and it appears on the 283rd page of the report 
to which we have just referred, that one of two 70-pounders 
bought of Mr. Whitworth has burst. A 32-pounder Whit- 
worth was not long ago burst at Copenhagen, killing an 
officer and, we believe, some of the gunners, and we have 
an impression that a 12-pounder lately made by Mr. Whit- 
worth for the Egyptian Government, burst on trial at 
Manchester. Considering how few Whitworth cannon 
have yet been made they would seem to have turned out 
very poorly indeed. The Government, it appears, had ex- 
pended, up to last summer, no less than £10,278 11s. 11d. 
on Whitworth cannon, and £15,758 18s. 6d, on Whitworth 
small arms, making a total of £26,037 10s. 5d. Of this 
sum £5,707 were paid to Mr. Whitworth for buildings 
erected at Manchester (Qy. the Manchester Ordnance Com- 
pany’s works ?), nearly £11,000 for experiments, and £3,666 
for Mr. Whitworth’s “ expenses.” ‘The results of this ex- 
penditure are, therefore, of some public importance. 





Until lately no large Whitworth guns have been strongly 
made, and judging both by Mr. Whitworth’s patent of 
1854 and by the failure of his guns, he has all along been 
ignorant of how to make strong cannon of even moderate 
calibre. 
polygonal spiral construction of ordnance anda certain 
breech-loading apparatus. He patented no mode of obtain- 
ing strength in cannon, but he did describe (of course with- 
out claiming it) the structure adopted for “ Mons Meg” in 


Edinburgh Castle, and generally for the huge bombards | 


made in the fourteenth and fifteenth centuries. He de- 
scribed his construction of guns as consisting of two or 
more segments of a particular shape and held together by 
hoops or belts. ‘The hoops were to be put on by screwing 
up from the muzzle. Three advantages were mentioned 
as likely to be attained through this construction of barrel. 
First, the material could be easily dealt with; second, the 
gun would yield under overcharges, and the gas generated 
from the explosion of the powder would escape through the 
joints between the segments and hoops as through so many 
safety valves; and third, in the case of heavy guns they 
might be taken apart and the pieces transported separately, 
The last suggestion is sufficient to show that Mr. Whit- 
worth never had a thought of the necessity of having the 
inner parts of built up guns in a state of initial compres- 
sion nor the outer parts in a state of initial tension. No- 
where does he hint at the importance of causing the hoops 
of his gan to gripe the segments, but he simply observes 
that the necessary ‘degree of “ tightness” may be obtained 
by forcing them on, by the aid of screws, from the muzzle. 
Tightness is, of course, necessary to prevent the leakage of 
gas, but tightness and a forcible grasp are very different 
things. Mr. Whitworth does observe that a second set of 
belts, of comparatively thins teel, may be put on hot around 
the first set of belts, and thus give additional strength. 
But still unaware of the importance of initial tension, Mr. 
Whitworth, in his specification, expressly defines the pur- 
pose, for which the outer rings are to be put on hot, as in 
that they may “adjust themselves and prevent the neces- 
“ sity of boring and turning.” The outerrings would, of 
course, give a certain amount of additional strength, even 
if put loosely on, for as the metal beneath them yielded they 
would receive a part of the strain. But unless accurately 
bored and shrunk, with a definite tension, upon an accu- 
rately turned surface, they would not impart strength in 
the manner which is now sought by all successful cannon 
makers, and which, as patented by Captain Blakely, forms 
almost the whole improvement which has been made for 
many years in the construction of guns of great strength. 
The Manchester Ordnance and Ritle Company, whoever 
its members may be, ought not to require to be informed 
that no question has been raised as to the right to use hoops, 
as such, whether on guns, ramrods, powder-barrels, or 
gabions. But the discovery that guns of great strength 
may be made by shrinking hollow cylinders successively 
and with definite tension upon each other, isa recent dis- 
covery, so recent, indeed, that it isonly within a very short 
time that Mr. Whitworth has adopted it. ‘That he did not 
adopt it in the 80-pounder which failed at Woolwich ap- 
pears by the very fact of the crack being in the inner tube, 
whereas cracks in the Armstrong and other guns strength- 
ened upon the Blakely plan generally appear first, when 
they appear at all, on the outside. The only peculiarities 
of the Whitworth gun are the polygonal bore and the 
breech-loading gear, and neither of these appear to possess 
any advantages of their own. Every cast iron gun, we 
believe, rifled on Mr. Whitworth’s plan has burst on trial, 
and his proposed plan of December, 1854, would be almost 
equally worthless. It is only when made of cylinders 
shrunk upon each other with great force, that the Whit- 
worth guns, of any considerable size, have stood or are 
likely to stand. ‘To this mode of strengthening guns, we 
repeat, Mr. Whitworth has no claim whatever. Brigadier 
General St. George, in his evidence before the select com- 
mittee, stated that he had had in his possession the report 
(doubtless a copy of the report) of the committee appointed 
by the French Government to test and report upon the 
Whitworth gun, and that the result was the French nation 
“would not accept the gun.” ‘This was only last spring. 
General St. George also stated that with equal charges the 
Whitworth gun, owing to the strain caused by the rapid 
twist of the rifling, gave a lower initial velocity than even 
the Armstrong gun. 

The Manchester Ordnance and Rifle Company observe 
that only the public tribunals can properly decide ques- 
tions of priority of invention. Mr. Whitworth has pa- 
tented flat-fronted shot (the specification, we believe, 
being No. 1,645, 1857). Now, the very complaint has 
been made against Mr. Whitworth that a has patented 
what was notoriously old, and now threatens with a law- 
suit any one (in one case, lately, Sir William Armstrong) 
who, even were he the original inventor, might use what had 
thus been patented. If Mr. Whitworth, before the date of 
his patent, was not aware of the public use, exhibition, 
and description of Captain Norton’s punch-headed, steel- 
fronted shot and shell, which had been fired through 
metal, it is singular if he was not aware of the firing, in 
1854, of flat-fronted shot through water in the Mersey, at 
Liverpool. Here is Mr. Whitworth, armed with his patent 
for an old invention, and warning every one to respect 
his claims, under the pe.alty of a costly appeal to the 
public tribunals, from which, when his case was thrown 
out, as it certainly would be, he would appeal, perhaps, 
to the Lords, inflicting heavy expense upon, while main- 
taining an injunction against his less wealthy rivals. 

Government has once before rejected the Whitworth 
gun; and, considering that its only peculiarity is the 
polygonal bore, for which no advantage can be claimed, 
and a particular form of breech-screw, of probably no 
greater advantage, we cannot suppose that, in the face of 
this rejection, the seme gun will be finally adopted. In 
order to make heavy guns of great strength, with Mr. 
Whitworth’s bore and breech-screw, Captain Blakely’s, or 
some other plan, must be followed. As for the flat- 
fronted shot, they are no more Mr. Whitworth’s than 
they are M. Du Chaillu’s, and may be fired, ad Jibi- 
tum, by any .gunmaker or artillerist whenever iron 


In 1854 Mr. Whitworth patented (No. 2,525) the | 








plates are to be pierced. Practically and legally 
there is no strong Whitworth gun of large calibre 
and no Whitworth projectile. We must protest against 
another Elswick job, and now is the time, of all others, 
for such a protest. Any long, fiat-fronted shot, of 
over 50 1b. weight, will, if fired with from one-fourth to 
one-sixth its own weight of powder, at 600 or 800 yards, 
from any gun of sufficient strength to bear so ordinary a 
charge, and with sufficiently quick rifling to carry the 
shot straight, go through Stin. of solid iron. The late 
experiments at Shoeburyness heve proved this; and 
although Mr. Whitworth may have been before some 
others in foreseeing such a result, he has really contributed 
nothing to its attainment which was not already known, 
and in no respect has he become entitled to special favour 
on the part of the Government. 


BESSEMER STEEL. 


Ata recent mecting of the Société des Ingénicurs Civils 
in Paris, M. Mathieu read a paper on the manufacture of 
steel as at present carried on in France by the Bessemer 
process. Messrs. Jackson, of Saint Seurin, and Messrs. 
Petin and Gaudet, of the Rive de Gier, had already erected 
and worked converting apparatus on Mr. Bessemer’s plan, 
and Messrs. de Di¢étrich, Messrs. Schneider, of Creusot, 
M. Verdié, the forges at Fourchambault, and others had 
treated with Mr. Bessemer for the use of his process. ‘The 
Messrs. Jackson were the first to make Bessemer steel in 
France, and in addition to their tirst converting vessel of a 
capacity for 1-ton charges, they had lately put up another 
for 3-ton charges. Messrs. Petin and Gaudet’s two vessels 
were of 5 tons capacity each. 

M. Mathieu gave a most encouraging account of the suc- 
cess of the process as thus far practised in France. ‘I'he 
results had been satisfactory, at Saint Seurin, with a large 
variety of French irons, among these coke pig iron, from 
Fumel, Montlucon, and the neighbourhood of Alencon, 
as well as charcoal pig irons from Alengon, Périgord, 
and Allevard. As in Sheffield, it is the practice 
at Saint Seurin to first completely decarbonise the 
charge in the converting vessel and then to restore a cer- 
tain quantity of carbon by the addition of a definite 
quantity of manganesian iron, known as Miisen spiegel- 
eisen. Specimens of the steels thus produced had been 
forwarded to the Society of Civil Engineers for the inspec- 
tion of the members. ‘The price of the steel at Saint Seurin, 
in ingots of 6 ewt., and suitable for rolling into rails, was 
rather more than £14 per ton. It appears that the process 
is likely to be carried on under a very great atmospheric 
pressure. At Sheffield a blast of 15 1b. pressure per square 
inch has been used, and which would nearly balance a 
column of iron dft. high. At Saint Searin, however, the 
new blowing apparatus is to work at 24 atmospheres, and 
M. Mathicu asserted that a pressure of 5 resco seas would 
be adopted. This was doubtless a mistake, and, in any 
case, a pressure of so many atmospheres means, as under- 
stood in France, that number of atmospheres above a com- 
plete vacuum. ‘Thus 5 atmospheres would correspond to 
58°8 lb., and the 24 atmospheres c* St. Seurin toa blast of 
air of a pressure of 22 1b. per square inch. 

M. Mathieu's conclusions were, 1st, that there had been a 
change from the mode followed when the process was first 
introduced, this change being the complete decarbonisation 
of the iron, and the subsequent restoration of any definite 
proportion of carbon desired; 2nd, that several French 
irons were convertible into steel by this process; 3rd, that 
it permitted the production from the same iron, of steel of 
any required degree of carbonisation; and 4th, that the 
adoption of the process in France was such that, within a 
short time, a great number of the largest iron and steel 
works in the empire would be working it on the great 
scale, 

A paper had been read before the Society, about a year 
ago, by M. Chobrzynski, ingénteur de la traction on the 
Northern Railway of France, who said that the process as 
then practised had a character of much uncertainty, and 
that the products were of irregular quality. M. Limet, 
in the course of the last discussion, also remarked that the 
Bessemer ingots were of a very brittle quality, so much so 
that they could only be drawn with difficulty. indeed, 
said M. Limet, the ingots could not be run of less weight 
than from 4 cwt. to 6 ewt., and it was only after being 
puddled (un corroyage ultéricur) that the ingots could be 
run into finished goods. The discussion was finally ad- 
journed to a subsequent evening. 

M. Chevalier, in his remarks upon the French depart- 
ment in the Exhibition, goes so far as to say that tle value 
of the Bessemer process will ultimately prove greater than 
that of the gold mines of California and Australia. 

At home larger and larger quantities of Bessemer stcel 
are being used by the railway companies and others. 
Large quantities of it are now used at Crewe, aot only for 
rails, but for crank axles, ordinary axles, piston rods, guide 
bars, &c., and the Lancashire and Yorkshire are using it to 
some extent for driving-wheel tyres, locomotive boilers, &c. 

The jury in Class XXXII. in the late Exhibition, num- 
bering among the jurors Messrs, Brown, Jackson, and 
Jessop, of Shetficld, M. Frémy, &c., observe in their report 
that when nearly decarbonised Bessemer steel “ is a soft, 
“ homogencous, useful metal, suitable for cannon, ship and 
“boiler plates, piston-rods, slide-bars, and generally for 
“large forgings for constructive purposes; but when in 
“ this state it will not harden, and can be welded only with 
“ difficulty. It is, therefore, obvious that for all ag 
“where the welding property is required, or where hard- 
“ ness combined with toughness and elasticity are essential, 
“or for articles capable of receiving a high polish, or 
“sustaining a fine and keen-cutting edge, this is not 
“the right sort of metal or steel to use. When a 
“larger proportion of carbon is left in the metal, 
“ it is then difficult to obtain uniformity of temper or quality, 
“and there is no certainty even that all the ingots from 
“the same conversion will prove workable. I[xpcrience 
“has also shown that the quality of the produce by this 
“ process, as by the old one, depends in a great 
“ measure on the nature or properties of the material uscd.” 
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“ Good Bessemer metal cannot be produced from inferior or 
“ unsuitable pig iron. A scientific and thoroughly practical 
“man, in writing to one of the jury, gives the following 
“ opinion of the Bessemer metal :—‘ The difference between 
‘* the first-class steels made in the old way from Swedish 
“ steel irons, and the metal or steel produced dby the Bessemer 
* process, seems to be this: that in the former several good 
“ steely qualities are combined, constituting their excellence; 
** whilein the latter it is difficult, at present, to obtain in one 
“ piece more than one of these qualities ; for instance, if left 
“hard it is not tough, and if left soft and tough 
“it will not harden. Time, aided by skill and ex- 
“perience, will no doubt cure or remove some of 
“these faults or deficiencies, while others, perhaps, will 
“remain as being peculiar to, or inseparabie from, the pro- 
“cess. As fast as these imperfections are removed so will 
“ the range of its usefulness extend; but it will have to find 
“and make a field for itself.’ The jury have no data upon 
“ which to form an opinion as to the quantity of Bessemer 
“metal at present produced, except so far as regards 
“ Sheffield, in which town about seventy tons are made 
“weekly, Mr. Bessemer exhibits specimens of cannon, 
“rollers, rails, tyres for railway wheels, and a variety of 
“Jarge castings and forgings made from Bessemer metal ; 

“ alan a collection of saws, ‘files, edge-tools, and cutlery manu- 
“factured by various firms, from ‘steel supplied by him, but 
“melted in crucibles, 
- ingot s produced direct. from pig iron by his process. 


The : ch that, as a substitute for wrought iron, at least 








where facility of welding is not of especial consequence, the | 


Bessemer metal is now known to be of established trust- 
worthy character, is of itself a most important one, and as 


those who fully know the process are aware that ingots | 


van be turned out by it at £6 per ton, and finished rails at 
Jess than £10, we have only to await the time when, 
through competition, this metal has been cheapened to an 
extent which wili insure its general application for the 
many purposes for which it is so admirably fitted. 


Navan Exainiers.—The following appointments have been made 
since our Jast:-—J. Langlands, engineer, to the Shearwater; J. B. 
Liddell, first-class : engineer, to the Shearwater; Thomas 
Murray, acting first-class assistant-engineer, to the Indus, for the 
Clinker; and J. Connolly, second-class assistant-engineer, to the 
Shearwater; John Lambert, acting assistant-engineer, to the 
Magera; John Horrocks, acting assistant-engineer, to the Pylades ; 
Thomas ©. J. Dryden, paymaster, additional to the Fisgard; Henry 
C. W. E, Batchelor, clerk, to the Meanee; W. M. Chambers, c hicf 
engines r, to the Pylades ; Rt. Winter and A. Purvis, first-class 
assistant-engineers, ‘o the Pylades; F. Pursell, acting first-class 
assistant-engineer, to the Cumberland, for the Spanker; J. A. 
Shawyer and John Stout, second-class assistant-engineers, to the 
Pylades ; and John Runnalls, acting second-class assistant-engineer, 
to the Indus, as supernumerary. 

Tue Loxpon Disraicr Tetxcrarn.—lt is now about two years 
since the Loudon Distriet ‘Telegraph Company first commenced 
operations. ‘They committed, we cannot but think, a very serious 
mistake in opening their line before possessing a suflicient number 
of stations to render their working of any practical utility. With 
only a dozen points at different parts of the town to which messages 
could be conveyed along the wire, and from which they must there- 
fore perform the rest of their journes y on foot, the gain of time was 
i st cases very small indeed , and by no means counterbalanced 
inertia which alws vs sti ands in the way of using any new 
machinery for ordinary work. At the present time, however, this 
defect has been amply rectitied, and will be still more so before 
long. The company has now in active operation no less than eighty 
stations in different parts of the metropolis, which number is to be 
increased to 100, and probably even more, so soon as the increase of 
receipts shall warrant the necessary outlay. —Morning Herald. 

ForriGn AND CoLontaL JoriiNas.—'The prospectus of the Plantation 
Company of Western Hindustan has been issued, with a proposed 
capital of £170,000, the first issue being £50,000, in 10,000 shares of 
4d cach. It is for the development of. certain estates, and carrying 
out on an extensive scale coffee cultivation. The Para (North 
Brazils) Gas Company has been introduced with a capital of 
£160,000, in 10,000 shares of £10 each, The city of Belem is the 
place proposed to carry out operations, and the Government have 
granted a liberal concession. 

A Pir on Fine.—One day, in the year 1814, a workman hurried 
into Stephenson's cottage with the startling information that the 
deepest main of the colliery was on fire! 
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depict in every face, 


of the colliery were running, with wildness and terror 
In an energetic voice Stephenson ordered the 
engineman tolower him down theshaftinthecorve. “here was danger, 

might be death, before him, but he must go. As those about the 
pit-mouth saw him rapidly descend out of sight, and hear from the 
depths of the shaft the mingle ‘d cries of despair and agony rising 





from the workpeople below, they gazed on the heroic man with 
breathless amazement. He was soon at the bottcm, and in the 
midst of the men, who were paralysed at the danger which 
threatened the lives of all in the pit. Leaping from the 
corve on its touching the ground, he called out “ Are there 
six men wimong you whe have courage to follow me? If so, 





the fire out.” 'T he Killingworth pitmen had 
n their engine-wrig ‘ht, and the y readily 
volunteered to follow him. Silence succeeded the frantic tumuli of 
the previous minute, and the men set to work with a will. In every 
mine bricks, mortar, and tools enough are at hand, and by Stephen- 
son's direction the materials were forthwith carried to the r quired 
spot, where, ina very sbort time, a wall was raised at the entrance 
to the mein, he himself taking the most active part in the work. 


come, and we will put 
the most perfect confidence 





The atmospheric air was by this means excluded, the fre was 
extinguished, the people were saved from death, and the mine was 
preserved. This anecdote o Mf Stephenson was related to the write: 


near the pit-mouth, by — of the men, Kit He »ppel, who had “a 
present and helped to build up the wall by which the 
fire was stayed, though several wor kine n were suffocated. Hep pel 
relates that when down the pit some di avs after, seeking out the dead 
bodies, the cause of the accident was tle subject of some conversa- 
tion between himself and Stephenson, and Heppel then asked him, 
“Can nothing be done to prevent hese awly’ occurrences?” Ste- 
phenson replied that he thought something fight be done. “ Then,” 
said Heppel, “ the sooner you start the better ; for the price of coal- 
mining now is pitmen’s lives.” F ifty years since, mao of the best 
pits were so full of the inflammable ‘gas given forth “by the coal, 
that they could not be worked without the greatest danger ; 1 for 
this reason some were altogether abandoned, The rudest possible 
methods were adopted of producing light sufficient to enable the 
pitmen to work by. The phosphorescence of decayed fishskins was 
tried; but this, though safe, was very inefficient. The most 
common method employed was what was called a steel mill, the 
notched wheel of which, being made to revolve against a flint, 
struck a succession of sparks, which scare served to do more 
than make the darkness visible. A boy carried the apparatus afte 
the miner, working the wheel, and by the imperfect light thus given 
forth he plied his dangerous trade. Candles were only used in 
those parts of the pit where gas was not abundant. Under this 
rude system not more than one-third of the coal could be worked ; 
and two-thirds were left.-~Lives of the Engineers. By Samuel 
Sm les. 
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in the ordinary way, and not from | 


He immediate ‘ly hastened | 
to the pit head, about a hundred yards off, whither the women and | 





LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Guipnatt, Dec. 10. 
(Sittings at Nisi Prius, after Term, before Lord Chief Justice Cockavrx 
and a mized Jury.) 

SIMPSON AND OTHERS V. WILSON AND ANOTHER. 

Sm F. Keniy, Mr. Grove, Q. ms .. Mr. Bovill, Q.C., Mr. Drewry (of 
the Chancery bar), and Mr. J. A. Russell were for the plaintiffs; 
Mr. Hindmarch, (.C., and Mr. John C. F. 8. Day were for the 
defendants, 

_ This was ar action by the assignees of a‘patent, sealed on the 

sth of July, 1860, and granted to Mr. Henry Medlock, analytical 
che mist, of Great Marlborough-street, for improvements in the pre- 
paration of red and purple dyes. The plaintiffs, Messrs. Simpson, 
Maule, and Nicholson, are the we ll-known manufac turing chemists, 
carrying on their business ai the Atlas Works, Newington-butts, and 
they sued Messrs. Wilson and_Co., also manufacturing chemists in 
Jubilee-street, Mile-end, for an infringement of the patent above- 
mentioned, which has acquired considerable value by means of. its 
producing the fashipnable Magenta red and purple colours. It 
appears that Mr. Edward Chambers Nicholson, one of the plaiutiffs, 
discovered, affer many e xperiments, that these beautiful dyes could 
be produced "4 a combination of aniline (a substance extracted from 
coal-tar) and arsenic acid, but he also found, on provisioné wd regis- 
tering his invention, that the same discovery had been made by Mr. 
Medlock, and patented some short time previously. Under those 
circumstances, he and his partners purchased Me llock’s patent for 
£2,000, and the claim under that patent was for the manufacture 
preparation of red and purple dyes, by treating aniline with arsenic 
acid, as described in the specification, “which was in these terms :— 

*T mix aniline with dry arsenic acid, and allow the mixture to 
stand for some time, or I accelerate the operation by heating it to or 








' near to its boiling point, until it assumes arich purple colour, and [ 














then mix it with boiling water, and allow the mixture to cool. 
When cold, it is filtere .d or decanted. The aque ous solution which 
passes through the filter contains a red colouring matter or dye, 
while a tarry substance remains in the filter. This tarry substance, 
dissolved in alcohol, methylated spirit, or othe suitable spirit, 


These solutions of col ouring matter may 


furnishes a purple dye. 
dye ing, concentrated or diluted, 


be used at once in the process of 
according to the tints required, 
acid after being heated may be 
paste, Which may be preserved. 
with boiling water, aud treated as above described. 1 
that the proportion of two parts by wei; ght of aniline to one part by 
weight of arsenic acid yie dds ag vod re sult; but q do not contine 
myst lf to that proportion, as it admits of variation. 

“Almost the sole question in dispute was whether the words “ dry 
arsenic acid” in the first line of Mr. Medlox tk’s spe ution, meant 
paps arg arsenic acid, or whether they meant arsenic 
or moist, but having in its constitution certain atoms of water. It 
Ww: us clear that auhydrous arsenic acid, or the acid freed from all 
atoms of moisture by exposure to heat, would not produce the effect 
desired when mixed with the aniline, and it was also clear that until 
the acid possessed as many particles of water as are contained in the 
constitution of what is popularly terme od dry arsenic acid the effects 
could not be produced. ‘The evidence was extremely conflicting 
as to the proper meaning in chemistry of the word dry,” 
scientific witnesses stating that it implied the removal of all 
water in combination, as well as any accidentally present, in 
which ease the specification would be bad; and other scientific men 
asserting that it meant simply not ina wet or moist state, in which 
case Mr. Medlock would have accurately described the pecessary 
ingredients in his process. 'T he defendants relied upon another 
point, viz., that the term “dry ” was ambiguous, and that the speci- 
lication was therefore bad. The process ot the defendants was to 
use the arsenic acid in solution when treating it with the aniline, 


allowed to cool, and then forms a 
When required for use it is mixed 
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| and they contended that as dry arsenic acid was specified in Med- 


lock’s patent their process was not an infringement. But the plain- 
tiffs’ counsel argued that any one, knowing the chemicals to be 
combined, might easily use one in solution and ev aporate the surplus 
water, until it was practically in the same condition as if it had been 
used in a dry state, and that therefore no patent would be worth 
one farthing if it coul 1 be thus evaded. 

The Lord Chief Justice, in summing up, directed the jury not to 
scan the specification in a spirit of hostile criticism, seeking to find 
out objections, but in the spirit of men desirous of understanding its 
meaning, and of using the knowledge which it contained. As to the 
question of infringement, if they were satisfied that the two processes 
used by the plaintiffs and defendants were substantially the same, 
their verdict would be for the plaintiffs, although it might have the 
curious result of giving to Mr. Medlock’s patent a wider scope than 
the inventor himself intended, because it was Mr. Medlock’s inten- 
tion to caution the world to use the arsenic acid in a dry and 
undissolved state, and it was now found that it could be used in 
solution, 

A Juror asked what their verdict ought to be if they were of 
opinion that the present process, though substantially the same, was 
an improvement. 

VYhe Lord Chief Justice said that no one, by superadding some- 
thing, could deprive a patentee of his ri; glits. The improvement 
might be the subject of a separate patent, but the discovery of the 
—- ment would not give avy right to use the subst untial pro- 

‘ess Without the license of the original patentee. 

The jury, having been locked up nearly two hours, and being 

unable to agree, were discharged without giving any 




















verdict. 








Long AND SHorr Progectires.—Since the Ordnance stores have 
been filled with long lead-coated shot sufficient to last for several 
years—if they can be made to keep without deterioration from gal- 
vanic action—it is said to have been discovered that short shot are 
the proper thing. Lately projectiles weighing from 58 1b. to 63 1b., 
instead of 110 1b, have been fired from the 110-pounder guns at 
Shoeburyness, and a velocity of from 1,55vft. to 1,600ft. per second 
obtained by increasing the powder char; This is, however, still 
below that of the 68 1b. shell, which has a velocity of 1,810ft. per 
second, while the solid ball from the same gun has a velocity of 
],d80ft. per second, with the very large windage of two-tenths of 
an inch—but with the fine grooving stand the strain due to the in- 

















creased velocity given to the short projectile? —Army and Nary 
Gazette. 
Tue Last New Prosect.—The Mining Journal says :—Our old 


and respect d correspondent, Mr. 8. B. Rogers, of Newport, Mon- 
mouthshive, the author of “Jren Metallur; ey,’ has just issued a 
circular to the iron trade, and the proprietors of the railwé 
paniesin South Wales and the south-western portion of | 
proposing a magniticent railway bridge, two miles long 
mouth of the Severn at Black Rock passa The 

consist of 25 grand arche i 
exclusive of small water 
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vay arches varying from 


with an elevation in the centre of 210ft. from low w 

“On the piers and platforms of the bridge there will be 
hundred houses, shops, xbibition rooms, sites for statues and 
monuments in commemoration of the patrons of the undert: : 














and others who may distinguish themselves by ‘merit or talent’ 
this affair; together with refreshment rooms 1 suitable 
veniences for wt of permanent Int nm atio ual Exhibition ; 

or more gala nights, when the entire bridge—houses, shops, piers, 
arches, and plattorms—will be brilliautly illuminated.” Mr. ht 








considers that the bridge would probably more than dotble the 
present amount of tr ullic, especially on the Great Western Railway. 
Mr. Rogers undertakes that if due patron be afforded to this 
proposition, a plan and elevation of the re (on ascale of 100ft. 
to lin., occupying a length of more than 1vft.), with a pamphlet 
giving a full description of the structure w its pr ’bable 
should be immediately published (price 5s. to subscribers), 



















will show that a dividend of more than 6 per cent. per annum may 
be realised ou the capital invested. 





‘The mixture of aniline and arsenic | 


have found 


acid not wet 








METROPOLITAN SUBTERRANEAN 
(From the Times.) 

Tue spring, when this line wasto have been finished, and the 
summer, too, have come and gone, but the City is still in point of 
time just as far distant from the west as ever it was. All the little 
delays and all the great annoyances of overcrowded traffic which it 
was to mitigate, if not to do away with, are still as rampant and 
glaring as ever, and the public and the shareholders also seem to be 


RAILWAY. 





getting impatient in their ‘desire to know the reason of the long delay. 
The varying rumours and coustant speculations to whch the post- 


pouement of the opening has given rise have been numerous enough, 
one would have thought, to ‘enable some to come near the truth as 
to the real causes of the de lay. The latter, however, have been so 
very simple that no one has guessed them. The breaking in of 
Ditch, though it in no way affected the line itself, “caused 
serious loss of time in completing the main C ity terminusat Farring- 
don-street. From the time when that obstacle was removed, now 
more thau @ month past, the line could have been worked easily at 
its minimum rate of traflic, which is to be no less than ninety trains 
a day each way. The only reason against such working in 
October last was the wise determination of the directors—in which 
they have been heartily supported by their able engineer, Mr. Fow- 
ler—not to run a single passenger train until every minute detail 
in relation to their stations and signals was finished and arranged in 
the most perfect working order. ‘The directors seem to be well 
aware that ina line on such a novel plan, and having so many 
pec uliar features in its construction, it would be dangerous to — 
it to the public while still imperfect, or till they had so organised all 
their various departments as to give confidence by the customary 
appearances which on these works denote a well matured and 
deliberate system. Thus, even in such trifling matters as painting 
Stations or papering and furnishing waiting-rooms, nothing has been 
left incomplete, and from on-street to Paddington ‘the whole 
line is nowabsolutely perfected and ready in every branch, even 
down to the liveries of the guards and porters. The usual ten days’ 
notice was given last Friday to the Board of 'l’'rade to inspect the 
mechanism of the signals, and when these have been e xamined the 
line will open, aud, as we have said, withas much completeness of 
detail as if it had been twelve months in working order. 

‘The importance of this new route, both for the relief it must afford 
our overcrowded streets and in diminishing in point of time the 
space between the various districts of this unwieldy city, makes it 
one of the most remarkable of all our many railway triumphs. It is 
for a London line the cheapest that has ever been constructed, 
though the engineering difficulties it presented at every hundred 
yards were the most formidable of their kind that have ever been 
encountered. 

The present powers of the company only allow them to carry 
their line from l’'addington to Finsbury-circus, a distance of about 
five miles, of which the first great le ngth, from Paddington to Far- 
ringdon-street, is complete, with working junctions to the Great 
Western and Great Northern railways. ‘The tunnel commences at 
the Paddington terminus, and continues in an almost direct line 
towards the New-road, passing beneath the Edgware-road at right 
angles, and intersecting in the same manner Lisson-grove-road and 
Upper Baker-street, skirting along beneath, and just outside the 
southern extremity of Rege nt’s Park. ‘hence it passes under the 
houses atthe eastern exrtremity of Park-crescent, beneath Totten- 
ham-court-road, into the New-road, and, passing close by Euston- 
square, turns at King’s-cross to effect a junction with the up and 
down lines of the Great Northern Railway. From King’s-cross a 

















great part of the line is an open cutting, except for a length of about 
600 


yards beneath Bagnigge-wells-road and Coppice-row, where 
a short tunnel intervenes. From this to the Farringdon- 
street station it is nearly all a fair open cutting, and up to this point 
the line is perfectly ready. From Farringdon-street station, on the 
waste ground beyond Holborn, which is still dignified with the 
name of a street, the line is soon to have two brauches, one 
intersecting Holborn-hill, or rather Skinner-street, and continuing 
its course due south under the site of the old Fleet P. rison, to effect 
a junction with the Chatham and Dover line, which is to cross the 
Thames at Blackfriars ; the other and more important branch—in fact 
the main line—is to be continued under the ground north of Smith- 
field and south of Charterhouse-square, and will pass beneath 
Barbican into py 0 circus. At this terminus it is intended, 
for the present at least, to stop; though, as the advantages which 
this mode of mnaubulion will afford become more generally 
known and appreciated, the shareholders, we believe, will tind their 
account in extending their branches to the chief surburban districts 
of the metropolis. 

From west to east the average slope downward of the whole line 
is one in 100ft. till it enters the City, when it rises slightly again, 
but there is no steeper gradient than this throughout. ‘he rails 
vary from a depth of 26ft. to 54ft. below the surface of the ground; 
the sharpest curve is one of 200 yards’ radius, and there is not more 
than 1,200 yards of perfectly straight line throughout. Such a line, 
passing through all the Kinds of subsoil to be found in London, 
required certain adaptations in the form of the tunnel, according to 
the nature of the difficulties it had to surmount. Thus, in good and 
easy ground its general form is elliptical, the span of the arch of the 
tunnel being 28}ft. and its height 17ft. The lengths of this descrip- 
tion are built with no less than six rings of brickwork, though the 

soard of 'l'rade do not require more than five rings in railway arches 
of Tit. greater span. In other portions where the line 
deeper, and there is great pressure to resist, the form of the arch is 
altered to give it greater strength, and the crown is taken tu a height 
of 19ft. At no part are the ‘foundations taken less than 5ft. into 
the solid ground beneath the rails, and wherever extra streny tli has 
been necessary the whole has been driven like a shaft, and is a solid 
ring of the most massive brickwork og and below. From end to 
end the whol e Work is set in a square bed of solid concrete, covered 
in on the top with as phalte to keep all watertight. Never, probably, 
has any tunnel been planne x1 so greatly in excess of the strain it is 
required to bear, ‘4 he easier portions were constructed in 12ft. 
lengths, at the rate of 72ft. a week—quicker than any work of the 
kind has ever been accomplished; but when passing near churches 
or other heavy buildings a regular shaft had, as we have said, to be 
driven by skilled miners in 4{t. lengths, and from the great care 
requisite at these parts the works advanced but slow ly. 

Along the whole line all the stations are open to the air, except 
two —that at Gower-street and that at Baker-street, which are under- 
ground. One of these, however by a series Of most ingeniously con- 

















goes 








trived openings in the sides of the tunnel, communicating with the fore 
courts or front garde ‘ns of the houses above, is almost as well lig 
by daylight as those open to the air. 


lightec 


hited 
The Portland-road station is 
1 by domes above the tunnel itself. The King’s-cross station 
», as lofty, and as well lighted as any of the best metropo- 
1ini; so also is thatat Farringdon-street. The Paddington 
station is, as a piece of construction, marvellous for the skill with 
which a small but most convenient terminus is made out of an odd 
‘orner of the Great Western Company's groun 

At present it is arranged to comme! runu 
to it vé 










uinety trains a day each way, from 6 a.m. 
trains starting at ten-minute intervals during the busy hou 
facilities will soon be further increased to trains at five-minute 


th express trains going through without st pping from 
terminus, and the hours of traflie wi probably be 
extended to midnigh t. The fares even by first-class wiil be lower 
than the present vmnibus rates, and twice In the morning : 

@, each way, working men’s trains will run, sy ta I 
whole distance for 1d. per head. 
As soonas possible after the opening, it is intends 
Finsbur 


intervals, wi 
terminus to 








to proce 2ed 
pd peer of 






with the construction of the main line to 

the whole undertaking is estimated at less than £1,300,000. Had it 
been taken ona viaduct it would have cost nearly four times this 
amount, and absolutely spoilt some of the finest streets ip the 


Whether ornot it will be remunerative as a speculation 


me — lis. 
paying or not paying, it must be a great 


has t to be seen; but, 
couvenience to the public? 











Dec. 12, 1862. 
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Grants of Provisional Protection for Six Months. 

2100. James Leetcn, St. Marylebone, and BrownLow Matuew, St. 
James’s, London, “New and improved methods of protecting the 
surfaces of iron or other metal work from oxidation, incrustations, or 
accumulations of any kind, more especially in the cases of ships’ bottoms, 
steam boilers, and machinery.”—Petition recorded 24th July, Is62. 

Henry Eastwoop, Ell i, Yorkshire, “ Improvements in boilers and 

furnaces.” — Petition recor h October, 1862. 

2957. George HASELTIN 
or burial cases.” —A communication from Georg 
Missouri, U.8.—Petition recorded 1st November, 1862. 

$4. RICUARD ARCHIBALD BROoMAN, Fleet-street, London, “ Improvements 

in the manufacture of fringes and in machinery employed therein.”—A 

i Barthelemy Donnet, Paris.—Petition recorded 4th 





rieet- 


mdon, “Improvements in coffins 


re Scollay, M.D., St. Louis, 


treet, Le 






















Cheapside, London, “ An improved wringing 
110th Novem. 1862, 

rWwoob and JorN Eastwoop, jun., Marshall 
“ Improvements in machinery or apparatus 
"— Petition recorded 13th 







<GE Henry SANno! 

machine.” — Petition " 

3056. Tilow CHARLES 
Mill, Bradtord, Yorkshire, 
for combing wool or other fibrous substances. 
Novenber, 1362. 

23074. Louis Croc, Aubusson, Fr 
purposes of electric telegraphic printing or marking.” 

3076. Joun Rimmer, Liverpool, ** Improvements in Hansom cabs.” 

3080. HeNky Bennetr WiiTbuRN, Orrell Colliery, Lancashire, “ An improved 
method of purifying sind to be used in the manufacture of glass, and 
for other purposes where silica is used.”—Petitions recorded 15th Novew- 
ber, 16: 

3090, CuarLEs LitrLenoy, Straffan, Kildare, Irel and, ‘* Improvements in 
implements for cultiva land.” — Petition recorded 17th November, 1862. 

3092. JAMES APHARL, | , er Fountain-place, City ud, L, wudon, * Improve- 
ments in tanbrelia sol, suushade, and walking | 

H "Ku EIN, Paris, Rue Du Grand Prieuré, “* Machinery 

















ance, ‘‘ An improved ink to be used for the 



























sticks 


3094. PHILIVie LEU BERT 





for turnins metals or other substances.”—Petitions recordec 
sth Nove 2 

3126. Cakes LaprieLp and WiLLiaM ALFRED ATrkiNs, Hadfield, Derby- 
shire, ‘* 1] i ing or dressing bricks and tiles and 





other m linery or apparatus tu be employed for such 























purpose » 
3h: MES Rone Narizk and WILLIAM JOHN MAcqgvorn Rankine, 
, Lanarkshire, N.B., “Improvements in boilers, and vaivular 
se ism for steam ens gines.” 
$130. Dan Savi and Moses Moris, Swinton, near Manchester, “ Im- 
provements in the manufacture of crinoline skirts, and in the apparatus 
employed tl 1erein.” 
3132. THoMAS WALKER, Birmingham, “ Improvements in utilising sewage 
“matte rs, ancl in the means or apparatus employed therein, part of which 
improvements is also applicable to raising and forcing other fluids.” 
3154. ROBERT WALTER SWINBU RNE, South Shields, Durham, * Improvements 
in the manafacture of soda.” 
3136. Jon TayLon, jun., Christchure Streatham, Sur ** Improve- 








ments in the manufacture of tiles or moulded blocks for building purposes, 

3138, SOLOMON DEACON, Alma-street, New North-road, and CHAKLES DEACON, 
Rushton-stree ohn’s-road, Lond n, ** improve ments in tops, caps, and 
wiudguards for chimneys, and in apy aratus for cleaning the same.”— 
Petitions recorded ist Noi ber, 1862. 








3140. WILLIAM EDWAKD say We ilingtonestreet, Strand, London, “* An 
improved e}liptical compass.”—A communication from Pierre Jacques 
Carmien, Luze (Haute Sadne), France. 

3l4z. MICHAEL Misnokts, Newcastle-street, Whitechapel, London, “ Im- 





provements in the coustruction of handles for umbrella, parasol, or other 
like sticks trom sof: canes.” 

3144. Cuarurs Power th, Birmi 
time-keepers.” 

3146, ALFRED VINCENT Newron, Chancery-lane, London, “ Improvements in 
machinery for cutting corks.”—A communication from Isaac Goods, eed, 
Norwich, Connecticut, U.S.—Petitivns recorded 22nd November, 18v2. 

3150. WILLIAM CLARK, Chancery-lane, London, “ !mprovements in the 
means of obtainin vacuum or partial vacuum, as applied in the manu- 
facture of paper.”—A communication from Désiré Mathurin Legat, Boule- 

vart St. Martin, Paris. 

54. Evan Leigu, Manchester, 





ham, “ Improvements in watches and other 

















** Improve ments in cotton gins.” 

3156, NATHANIEL Jones AMIES, Manchester, *‘An improved fabric to be 
employed as a substitute for elastic woven or * brais ’ webs, and im- 
provements i in the method of manufacturing the same.”—Petitions recorded 

wath Noven bers 1:62. 

THOMAS ROBERTSHAW and 
naouseemeene in the manufac 
* Moreens.’ ” 

2164. GroRGE Ranson, Eccleston, Lancashire, “ Improvements in apparatus 

= or yp men age for brick maki ng and other purposes,”"—Petitions recorded 
25th November, 1862 

3168, THOMAS F LETCHER, Rochdale, Lancashire, ‘‘ Improvements in the con- 
struction of rollers, cans, spools, and bobbins, and in the machinery em- 
ployed therein.” 

3170. JOSEPH STEINTH 
improved moulder’s blacking.’ 

3178. FREDERIC WILLIAM Hat 
proved means of obtaining 
ture and purification of coal yas. 
Copenhagen, Denmark. 

S180. WILLIAM TERTIUS ROWLETT 
used in producing knit or looped fabrics. 

3184. WittiaM CLARK, Chancery-lane, Lonc 
servation of auin ible sub 
Henri De Lapparent, Boulevart St. Martin 
November, 1362. 








LuTiiEk Ro 
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suAW, Bradford, Yorkshire, 
tile fabrics, technically called 








Abbey Hey Works, Gorton, near Manchester, ‘* An 

*—Petitions recorded 26th Nove mber, 186 
TLEY, Millbank-street, Westminster, “ im- 
tain products resulting from the manufac- 
”— A connnunication from George Huwitz, 














, Leicester, 
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“Improvements in machinery 








on, “Improvements in the pre- 
ces."—A communication from 
. Paris,—Petitions recorded 27th 












Invention Protected for Six Months by 
Specification. 
rp GepGE, Wellington-s 
ion of clocks or t 
,» Chalon-sur-s 


the Deposit of a Complete 





. Stre and, London, ‘ Im- 
nekeepers,”—A communica- 
adne, France.—Leposited and 


5198. WILLIAM Epw. 
provements in the 
tion from Pierre L! 
recorded 29th November, 





Notic:s to Proceed, 

2100. JAMES Leetcii, Marylebone, and Brown MATuUEW, St. James’s, 
London, “ New and improved methods of protecting the surfaces of iron 
or other metal wo rk from oxidation, incrustations, or accumulations of 
any kind, more especially in the cases of ships’ bottoms, steam boilers, and 
machinery.”—P. ti tion vecerde uly, 1862 

2134. WinutaM Maven t-place, Wandswortl 
provements in the of effervescent beverages, 

“137. JosErm FoURDEINIER, terrace, Peckham, Surrey, 
menis ly apparatus lor rewoving knots from pulp.’ ions Vee 

usth July, 
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ad, Surrey, 








** Tmprove- 
wrded 












S146. JAMES Ma IF, Arul 2, sondon, “ Inprove- 
ments in ping machines for « ear surf 

2148. Epwarp Tuomas Hvis, ry- **An improved 
process © fining the s from puddling 1 other furnaces, and 





tined matcrial for mortar, stones, slabs, orna- 


”"—A communication from Emil Langen, 





the en uployment of the | 
ments, and other simil aruces 
Siegburg, Prussia. 

2150, James Norkis, Great Rass 
nents in the nyement or ¢ 


I-strect, Bloomsbury, London “ Improve- 
n acrncti n ¢ oven 
rentwood, ex, *‘An improved stand 
and other casks. —Prtit recorded July, 7 
JAM EDWARD GEDGE, Wellington street, S sand, on ndon, **Im- 
tus for securing the safety of Bo moving on 
tion from Louis Eugene Jamet and Paul Jamet, 
ries, Paris. 
BikKBECK, Southampton-buildings, Chane 


















HENRY ry-lane, 





**Improvements in the means or processes employed for pre- 
timber from decay or destruction A communication from 
Huwitz, Copenhagen, Denmark.—Fetitions recorded 30th July, 









“Improvements in the manufactu 
tly, 1>G2. 
Ipswich, Suffolk, ‘* Improvements in rail- 





. CALEB Brve..s, Leic 
rs," — Petiti recorded 
GEORGE ARTHUR BiIDDELL, 
‘rossings.” 

JouN CULLINGWOOI 


Ostoxs, Birmingham, ‘‘ Improvements in portable 





Ronent Nursk, Machen, jun., 
pl ne all Monmouthshire, 
recorded 1st August, IS: 

218s. THomas Oni Ca 





near Newport, and Davip Nursz, | 
“An improved annealing pot.” —Petitions 








, France, “‘ Improvements in rotary steam 
engines, and in } naa liers adapted to propelling vessels in wate 

2190. James Gray, Glasgow, Lanarkshire, N.B., ** npro veda gements 
for cleaning ships’ bottor ns, and for prevent the fouling thereof.” 

2191. Epwarp ROWN WILSON, Parliament-street, Westminster, and MAURI 
Picakp, Lyons, France, “‘ improvements in the manufacture of iron and 
steel.” 

2195. Grorar CoLes. Greshany-street West, and JAMES ARCHIBALD JACQUES, 
and Joun AMEKICUS Fansuaws, Tottenham, London, * Improvemcntsin 
the manufacte +f grinding and polishing tools and surfaces.”—Petitions 
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2218. ROLAND WEsTBuRY Rauru, Honnington- ~grange, near Newport, Sabp, 
**Certain improvements in or applicable to reaping machines.”—Petiton 
recorded 7th August, 1862. 

2236. GrorGk TOMLINSON Bousrietp, Loughborough Park, Brixton, Surrey, 
“Improvements in apparatus to be used in the manufacture of hat bodies.” 
=i communication from James Seeley Taylor, Danbury, Connecticut, 

‘.— Petilion recorded 9th August, 1862. 

Joun Comb and Joun HENRY SMALPAGE, Leeds, * Improvements in 

the action and arrangement of machines for winding cops, and in appara- 

tus for holding and receiving such cops when used for warps or sewing 

thread or other purpo — Petition recorded 11th August, 18 

275. Louis Desikw VERSTRAET and ETIENNE Maurice Otivier, Boulevar: 

St. Martin, Paris, ** A new process of manufacturing carbonate of soda by 

the application of sulphuret of sodium, and in apparatus for the same.”— 

Petition recorded 13th August, 1862. 

23. Simon Boucner, Warchin, near Tournai, Belgium, “ Improvements in 

flax spinning, which improvements ave also ap plicable to spinning tow and 

hemp. "Petition recorded 19th August, 1802 

2327, WILLIAM WHITTLE, Smethwick, St affords hire, ‘‘ Improved machinery 
4 the manufacture of nails and spik 

2. SAMUEL WILKES, Wimpole-street, London, “ An improved attachment 

r doorknobs,”—Petitions recorded 2th August, 1862. 

2358. MicnaAkL HENRY, Fieet-street, London, * lmprovements in stuffing 
boxes and their packings —A communication from Auguste Mesnard, 
Boulevart St. Martin, Paris. — Petition recorded 23rd August, 18! 
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2391. WinLiaAM Husband, Hayle, Cornwall, “improvements in water 
valves.”— Petition recorded 28th August, 1862. 
2452. WILLIAM EDWARD BovVILL, James-street, Buckingham Gate, West- 


minster, *‘ An improvement in the mode of applying oil and other fluid 
lubricating matters to machinery” —A communication from Louis 
Edouard Auguste Gobert, Brussels.— Petition recorded Sth September, 1862. 

2477. JOUN WEBSTER, Woodbri idge-road, Ipswich, Suffolk, ** Improvements 
in preventing the incrustation of steam boilers.”—Petition recorded vth 
September, 1862, 

255U. HENRY RICHARDSON FaNsuAwe, Leadenhall-street, London, ‘* Im- 
provements in the mode and means used in fishing in seas, rivers, and 
other waters.”—Peiition recorded 20th September, 1862, 

2679. WittiAM Henry Muntz, Millbrooke, Hants, “ Improvements in 
armour for the protection of ships of war and other vessels and fortifica- 
tions from the effects of canuon shot and other projectiles.”—Petition 7 
corded 4th October, 1862. 

2887. FREDERICK LIPSCOMBE, 
water.""—Petition recorded 27th Uctober, 18t 

2904. CHARLES STEWART DUNCAN, Inverness-road, Bayswater, London, 

* An improved compound or material for coating or covering metallic and 

vegetable substances to preserve them from corrosion or decay.”— Petition 

recorded 25th October, 1802. 

15. MARIE CELESTE De CaSTERAS SINNIBALDI, South Villas, South-strect, 

Greeenwich, Kent, “ Improvements in the manufacture of armour plates 

for ships, fortifications, and forts, and in the manufacture of plates to be 

used in the construction and building of ships, and for attaching copper 
or other like protective metal to the outside of metal plates, for making 
copper bottoms, or bottoms with a similar protection to iron ships, and 

for other purposes.”— Petition recorded 31st October, 1862 








Strand, London, * Improvements in purifying 






















57. GEORGK HASELTINE, Fleet-street, London, * Improvements in coffins 
or burial cases.”—A communication from George Scollay, M.D., St. Louis, 
Missvuri, U.S.—Petition recorded 1st Nocember, 18 


2978. Joun MCKEAN, Walmer Bridge Mills, near Preston, Lancashire, and 
THOMAS GREEXALL, Manchester, ‘ Improvements in sizeing or dressing 

arns or textile materials.”—Petition recorded 4th November, 1862. 

suv2. Tomas Brown, Wood-sirect, Cheapside, London, “ lmprovements in 
machinery for surfacing fibrous materials.”.—A communication from 
William Fuzzard, Malden, Massachusetts, U.S.—Perition recorded 5th 
Novem/ner, 1st 

3044, Grorek Situ, Phanix Chemical Works, Cobden-street, Stewarts- 
lane, Battersea, Surrey, ** Certain imp rovements in obt: Lining colourit 
matter.”—Petition recorded 12th November, 186: 

092. JAMES RaruakL, Upper Fountain-plac City-road, 
provements in umbrella, parasol, sun-shade, and walking sticks 
recorded 18th November, 1s62. 
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"—Petition 








Patents on which the Stamp Duty of £50 has been Paid 

CHARLES ANTOINE FouRNIER, Boulevart de Strasbourg Paris, ** A pro- 

und apparatuses intended to find out the escapes of lighting gas from 

the conveying pipes, and to determine the precise leaking places of the 

said pipes.”—Dated ist December, 1859. 

27 WILLIAM Betrs, Whari-road, City-road, London, “ Improvements in 
the manufacture of capsules, and in the machinery or apparatus em- 
ployed therein.”— Dated 2nd December, 1859. 

8. WinuiamM Bers, Wharf-road, City-road, 

anufacture of capsules.”—Dated 9th Dec 

5, EDWIN AUGUSTUS CURLEY, Kichmond-street, St. George’s-road, South- 
wark, Surrey, ** Improved mechanical arrangements or contrivances for 
measuring, registering, and regulating the flow of liquids, and likewise 
for measuring and regulating the passage of fluids and vapours,”—Dated 

d Dece mber, 1859. 

2767. JAMES ANDERSON, Newton, Ayrshire, N.B., 

ing motive power.”—Dated 7th December, 1859. 

9. Joun Gay Newton ALLEYNE, Butterley Lron Works, Alfreton, Derby- 
shire, ** Improvements in the manufacture of boilers, ships’ tanks, and 
other hollow vessels of iron and steel.”—Dated 8th December, 1859. 

2748. Joun Hawkins, Lisle-street, London, and CHARLES HAWKiNs, Walsall, 
Staffordshire, “ Certain improvements in the construction of furnaces for 
consuming smoke, applicable to stationary and marine boilers and other 
closed fire places.” — Dated 5th December, 18.9. 

2758, CHARLES SELLS, Stockwell, Surrey, “ fmprovements in marine steam 
engines for driving screw and other propellers.”—Dated 6th December, 
= 9, 

2774. James Comne, Belfast, ** Improvements in the mode of and machine 
hackling, carding, and preparing flax and other fibrous substance 
part of which improvements is applicable to transmitting power generally 

-Dated 7th December, 125 
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London, ** An improved 
mber, 1859. 















‘‘Improvements in obtain- 





















1659. 

WILLIAM BoaLer, Cedar-street, **An improved com- 
pound for washing purposes.”— Dated 9th December, 1859. 

2310. SAMUEL WILLIAM CaMpPatn, Deeping St. Nicholas, Lincolnshire, ‘* Im 
proved machinery for removing or elevating straw and other agricultural 
produce.”—Dated l0th December, 1859 

2018. ALFRED ViNcExt Newron, Chancery-lanc, London, “ An improved 
construction of kiln or oven for burning bricks, tiles, limestone, and other 
substances.”— A communication from Fredrich Hoffman, Berlin, and 
Albert Licht, Danzig, Prussia.— Dated 22nd December, 1859. 

2759. Joun M ACINTOSIL, North Bank, Regent’s Park, London, “ Improve- 
ments in the manufacture of waterproof and other fabrics, aud of moulded 
or formed articles.”— Dated Sth December, 1259. 

2790. JouN Macintosn, North Bank, Regent's Park London, “ Improve- 

meuts in setting artificial teeth.” — Dated Sth December, 1859. 
#1, Joun Macintosu, North Bank, Regent’s Park, London, “ Improve- 
ments in cartridges and projectiles, "—Dated sth December, 1850. 
34. WitLiAM Hvuisez, Birmingham, * Improveme nts in the manufacture 
and ornamentation of metallic bedsteads und other articles of like manu- 
facture, and in apparatus and machinery employed wcrein.”—Dated Lith 
December, 1559. 
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is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 
Comniissioners, Within twenty-one days next after the date of the Gazette 
and of the Journal!) in which this notice is issued, 


And notice 





List of Specitications published daring the Week eadizg 
6th December, 1862 


» Ad. ; 1243, Is, 4d. 5 1244, ys 38 








~~ Oo 





1.5, 1528 . 
$34, 4d. 5 1835, dd 
Is, 4d. ; 1342, lod. 






$y 1 
340, lod. ; I4l, 


*,* Specifications will be forwarded by post on receipt of the amount 
and postage (the latter rarely exceeding One Penny). Sums ex- 
ceeding 5s. must be remitted by Post-office Order, made payable at the 
post-otlice, High Holborn, to Mr. Bennet Woodcroft, Great seal Patent 
office, 





Inish Ramways.—The Midland Great Western Railway Company, 
on Weduesday, opened an extension line from Lougford to Sligo, a 


distance of OS miles, ata total cost of £450.00 
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| paddies or pallets of water wheels used either for prope'ling stea 


| disposed around the circular plate or frame of the 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made Jrom Abstracts prepared expressly for 
Tur ENoIneer, ct the ofice of her Majesty's Commissioners of Patents, 
CLass 1.—PRIME MOVERS 


Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, §c. 





Including Fixed 


1514. J. Len, Churchgate, Leicester, “ Traction engines."—Dated 19th May, 
18i2, 
This invention relates, First, to the wheels of traction engines ; Secondly, 





to the balancing of the boiler ; and, Thirdly, to the supporting of t:.e inter- 
mediate wheel which connects the spur wh. ul with the p inion on the fly wheel 
shaft, As regards the wheels, the improvement consists in adapting trans- 
verse bars of metal to the feiloes of the wheels, to insure greater hold of 
the said wheels on the ground than heretofore, so as to prevent the slipping 
round of said wheels, and farther in connecting together at will two of such 
said wheels by plates extending from the felloes ot one wheel te the felloes 
of the other and opposite wheel, so as to enable the said wheels to be 
worked in a similar manner toaroller. As regards the balancing of the 
boiler, the inventor proposes to balance the boiler across the axle, and to 
elevate and lower same, as may be desired, by means of a lever, worked 
either by hand or by a screw from the fire-box end of the engine, As 
regards the supporting of the intermediate wheel, which connects the spur 
wheel with the pinion on the fly wheel shaft, he proposes to employ links 
for that purpose attached tuo the axletree and fly wheel shaft,—Not pro- 
ceeded with, 











Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
ness, ac. 

1405. R. Mook, Canno wees aye 

ships and other vesse —Dated wth Me 2 

According to this invention he patentee substitutes 
metallic substance, corrugared either transversely, longitudinally, or 
diagonally, for the mat: rials now usually employed in constructing or fitting 
up certain parts of ships or He employs apparatus for steering 
from below the water line without prejudice to arrangements for trans- 

mitting power from the deck, whether by the ordinary rudder or transverse 
screws. This he effects by rods, bars, or equivalent contrivances passed through 
stufling boxes, or hy wheels or chains working in water-tight cases or boxes, 
the said wheels, chains, rods, bars, or con:rivances receiving their motion 
from the intertor of the ship below the line of flotation, As an auxiliary 
in steering under certain circumstances he employs centre boards or plates, 
one at or near the bow, and another at or near the stern, so connected in 
their action that the lifting of the forward one and the lowering of the 
after one, and reversing, will make the vessel turn by her stern, and eece 

He employs magnetic maicators for steering or laying the vessel's 

correcting the magnetic variations of such indi of the 

rd or table commonly called the mariner'’s compass. For this 
purp we he uses three or more magnets, peculiarly secured or suspended in 
one instrument, but not necessarily in the same plane, and which indicate 
approximately the natural direction of the magnetic current. For 
cranes of ships, or other floating bodies loading and discharging, instead of 
the usual jib or derrick hoist he constructs movable travelling cranes, with 

rollins carriages, and other necessary adjustments characterised by a syste m 

of levers, tilts, or lifts, by which the load is shifted in the desired direction 

for loading or discharging. He uses double or shifting shafts for driving 
ywropellers, and with the appropriate gearing and appliances therefor, and 

Ke connects the propeller to such shafts so as to be applicable for working 

partially below the line of keel or bottom of the vessel, He removes accu- 

mulations of water and dangerous gases and foul air from the holes or other 
parts of vessels by apparatus having projecting tubular or hollow arms or 
branches, the section of whose orifices is at right or oblique angles, or 
nearly so, to the axis of the column or conduit by which the gas, air, or 
water is raised or expelled, which arms or branches work in the fluid gas or 
air to be carried off. He employs, for vent ing ships or vessels, tubes 
varying in their application according to the direction to be given to the cur- 
rent of ventilation, but having for each circuit an induction and an eduction 
port. He uses gutta-percha, caoutchouc, or other elastic or tenacious 
material, alone or in combination with other materials, as well as solid 
metallic or other substances, for filling, facing, coating, or lining corrugated 
metals used as before mention 


1422. J. H. Jounson, Lincoln's inn-felds, London, 
munication,—Dated 12th May, 1362 
This invention relates to certain peculiar constractions and arrangements 
of moulds and cores to be employed in casting metals, but is more particu- 
larly applicable to the casting of the units of the peculiar steam generator 
for which letters pateut were granted to the present patentee the 3vth da, 
of August 1859 (No. 1,970), and consists of certain peculiar constructions 
and arrangements of moulds and cores, and in the mode or method of com- 
bining the same, whereby greater accuracy in the castings is obtained with 
allowance for shrinking of the casting. The moulds are made in several 
parts, which are made up either entirely of metal or heat resisting porous 
material, or partly of metal and partly of sand or other heat resisting and 
orous material, the several parts being in ali cases so disposed as to allow 
for the contraction of the casting when cooling, and if necessary prevent 
chilling or hardening of those parts of the casting which are afterwards to 
be worked, facility being also afforded for the accurate adjustment of the 
core inside the mould, 
1424. H. C anTWRIGHT, Broscley, Salop, “ Propelling and st ring screw steam 
Dated 12th May, 1862 
In carrying out these improvements the patentee 
at present made and used, and substitutes What may 
consisting of three sides or bars of an open recty = ur frame, the top and 
bottom bars being united at right angles to a ver The open side 
of the frame must be nearest to the stern post, ne the vertical bar farthest 
from it. The forward end of the bottom bar is pivoted into the projecting 
end of the keel, if there is one, orit may be pivoted into a bearing at the 
lower end of thestern post. The front or forward eud of the top bar is 
turned upwards, and occupies the place and office of a radder head, and is 
subjected on board to the control of the usual appliances for governing the 
helin or tiller, or to such other appliances as may be required, whereby the 
helm or tiller may be subjected to a right and left movement, the same as for 
aruadder, The rear end of the main propeller shaft must project only far 
enough through the stern of the vessel, or through the dead wood or stern 
post, to be connected by a universal joint to the forward end of a short 
shaft, which will thereby be caused to rotate with it. The short shaft 
passes through the open frame, its rear end working in a bearing half way 
up the rear upright bar, and it carries the screw propeller which revolves 
with it within the opening of the frame, and as the frame can be turned to 
the right or left, like a rudder; and as the universal joint at the front end 
of the short axis of the screw propeller will, at the same time, allow the 
axis and propeller to be turned along with it, the rotary action of the pro 
peller will, owing to its thrust being thea angle with the course of the 
quickly cause the vessel to take a new direction. Thus, with these 
ments, tae puttin . the helm to port or starboard will have the 
same effect in stecring the sel by the propeller frame as by the rudder, 
with the difference t e ‘oune with the propeller will do it more effee- 
tively and speedily than the rudder, and will be found reliable in such cases 
as have lately been reported, and where the rudder was found wanting in 
effectiveness, 
1425. Major-General Hurcmnsox, Pl 
Dated 12th May, 1862 
This invention consists in filling up the well or space left between the 
frame or body post and scern post in ships propelled by a screw, when the 
screw is raised, by causing beams of wood, plates of metal, or other suitable 
material, to slide down horizontally in succession from the deck until the 
aperture is filled. The beams or plates are guided in their descent, and are 
formed to join or fit on or into cach other, and are retained in their posi- 
tion by tongue and groove, or other suitable joints, 
1430, E. F. Lansky, Shkepield, 
2th May, 12. 
sy this invention the inventor proposes to utilise the power obtainable 
from the rotating axles or wheels of the carriages and engines, and applies 
the same to draw the brakes into contact with their respective wheels, when 
the speed of the train is required to be siackened.—Not proceeded with. 
1434. J. D. Gavituet and J.P. OF. 
Dated Lath Muay, tsr2 
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Ganvon, Montmartre, “ Paddle wheels,"— 
in a peculiar arrangement and combination of the 
iboats, or 
shafts properly 
tid wheels, in such way 
that these paddics move freely on their shafts as the wheel revolves, The 
hinging point being at about the third part of the length of the paddles, the 
longest or heaviest side falls freely downwards when out of the water, and 
when the fluid presses on them the longest arm of the said paddles bears 
against stopping rods or bolts fastened in the wheel on each side of the pad- 
dies, 80 a8 to stup its hinge motion on either side in the most advantageous 
position, either to work or slide through the water as the wheel revolves, 
allowimy them to take a radial position, which is maintained as long as they 

re getting out of the water, so as to avoid their 


work, and is moditied bef 
raising any of the fluid, as is the case with common paddle wheels,—Not 


as prime movers, which paddles are hinged on horizontal 
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from one line of rails to another without the aid of an attendant. The inven- 
tion consists in fitting to the front or side of locomotives, tenders, or carriages 
in front of a train, a projecting rod or rods which comes or come in contact 
with a weighted lever or levers on the rail, and which, through the medium 
of rods or chains, draw the point together, and cause the course of the 
train to be diverted,— Not proceeded with. 

1448, R. M. Latuam, Fleet-street, London, ‘Steering apparatus.”—A com- 
municalion.—Dated 13th May, 1862. 

This invention is carried into effect in the following manner :—To the 
steering wheel is adjusted a spindle supported upon proper bearings, upon 
which spindle is a vertical pinion gearing into a horizontal wheel attached 
to an upright shaft to be secured to the deck, and to this shaft the patentee 
attaches a wheel which gears intoa quadrant; this quadrant is secured to 
a proper attachment, the jatter embracing the rudder head, which attach- 
ment and quadrant he prefers should be in one casting. The lower part of 
the attachment which encircles the rudder head fits into a ring or socket 
which has a flange intended to be secured tothe deck. The ring and attach- 
ment where they come into contact should be pleced to prevent friction. 
The wheel which gears with the quadrant should be of such depth that it 
wiilallow the rudder to rise moderately without any danger of throwing the 
apparatus out of gear. 

466. J. P. Jouvin, Rochefort-sur-Mer, France, ** Preserving iron plated and 
other vessels and metallic articles from oridation, and preventing ships’ 
bottoms Jrom fouling.” —Dated Lith May, 1862. 

The patentee claims, First, the applying, and the mode of applying, to 
the interior surface of iron and iron-plated ships, zine sheets, either alone 
or together with metallic paint or felt, sprinkled with metallic zine powder, 
to preserve iron plated and other ships from the destructive action of sea water, 
as described, Secondly, the production of a poisonous compound, and its ap- 
plication to the bottoms of tron and iron plated ships, and to wood used to 
construct dikes, embankments, docks, and for naval and other similar con- 
structions, in order to prevent, for the former, the deposit of barnacles and 
sea weeds, and to protect the latter from injury from teredos, as described. 
Thirdly, the application to parts of iron ships, and to iron articles, of a 
paint baving pulverised metallic zinc for base, applicable as a substitute for 
red lead paint, as described. Fourthly, the application of sheets of zinc, or 
metallic zine paint, to the exterior of sheet iron tanks, marine boilers, steam 
engines, and other like articles, and the application of bands of zine to parts 
of cables and chains, as described. Fifthly, the application to the hulls of 
copper sheathed wooden vessels of protecting paint, which, for economy, 
may be made with cast iron or iron powder, instead of zine powder, as de- 
senbed, 

1467. J. DickER, Hendon, Middleser, “ Apparatus for the delivery of bags 
ov parces Jrom railicay trains i motion.”—Dated loth Mau, 162 

This invention is carried into effect as follows :—To the near side of the 
railway carriage is attached one or more projecting arms, from which the 
bag or parcel to be delivered is suspended. When the bay or parcels have 
been delivered these projecting arms are drawn up close against the side of 
the carriage, by means of a counterbalance weizht inside. At the corre- 
sponding side of the railway there is erected an upright receiving standard 
and framework, furnished with diverging lines to disengage the bag or parcel 
from the projecting arm, As soon ax the bay or parcel leaves the prejecting 
arm it is received upon an inclined platform, which conducts it down behind 
the standard clear of the rails. Any required number of bags or parcels can 
in this way be delivered at a station from railway trains while they are in 
motion, 

1435, A. L. Turton, Aisch-en-Refail, Belgium, ‘Construction of raiiway 
and other carriages.” 

This invention consists in removing or relieving the axle from the direct 
weight of the carriage, and receiving it on metallic balls or bodies of a 
spherical or conical form, revolving between the plates or discs, which 
metalhe balls or cones do not touch the axle ; and in the mechanical contri- 
vances or arrangements by which this object may be advantageously 
attained, 

1492. F. Stockton, Hulkin-street, Grosvenor-place, London, “ Curriages."— 
Dated With Muy, is0r. 

This invention consists in applying folding steps to carriages in the 
following manner :—An opening is made through the side of the carriage 
by preference into the boot or that part of the carriage which is or the 
fore wheels ; this opening is clo-ed by a door or panel hinged to it at its 
under side, and this panel can be turned down so as to stand at right 
angles to the side of the carriage. Tne folding steps are connected to the 
upper part of the door or panel, and, when the panel is turned down so as 
to b aright angle to the side of the carriage, the steps may be turned 
down and made to descend to any desired distance. When the steps are 
folded up, the door or panel may be closed, and the carriage wiil have the 
appearance of an ordinary carriage. 

1493. B. Suanve, Moniell Park, Middleaer, “ Improvenents in the coastrue- 
tion of ships and vessels, and in masts and sparse sor the sane.”"— Dated 
loth May, 13862. 

In constracting ships and vesse!s of which the framework is principally of 
wood, in order to g.ve greater strength and security to the several pieces of 
timber which form the frame and other parts of the ship, the patentee 
placcs on one or on each side of each frame or piece of timber a plate of 
metal of corresponding form, and passing from one end to the other of the 
frame or piece of timber, so as to cover all the joints, and he secures the 
plates of metal to the timber by bolts ; these metal plates hold the pieces of 
timber securely in their places, while the timber serves to keep the metal 
plates from buckling. He prefers to keep the metal plates out of immediate 
contact with the wood, by interposing tarred felt, paper, or other suitable 
substance, and also the coating theiron with another metal by the process 
termed galvanising. In order to give additional strength to ships he 
arranges the deck beams so as to form a series of hexagons and equilateral 
triangles, or nearly so, He does not claim a mere diagonal arrangement of 
the beams in separate courses, as has been heretofore practised, but that 
intimate relation of all parts to each other as shown in the drawings 

























































1508. J. NeEDUAM, Piccadilly, London, “ Sheathing or coating iron ships."— 
Dated Vith May, 1862. 

According to this invention the inventor sheathes iron ships with copper, 
Muntz’s metal, or other suitable metallic sheathing, and causes it to adhere 
thereto by soldering it over its entire surface. A further improvement 
consists in uniting the metal sheathing to the iron by means of materid a 
non-conductor of electricity, For this purpose he employs gutta-percha, or 
it may be an analogous material, as a cement, which he interposes in 
sufficient thickness for the purpose.—-Not proceeded with. 

1506. F. E. Stckeus, New York, U.S. “ Apparatus for steeriog vessels." — 
Dated Lith Mag, isb2. 

This invention refers to a previous patent, dated 21st October, 1959 
(No. 2.410) The patentee claims governing the action of eng 
to operate the rudders of ships by means of a tension cord, or an equivalent 
connection, capable of indefinite extension for the purposes set forth. 
150s. J. Wriair, Bridge-street, Black/riavs, London, “ Sleathing iron or 

metal ships. in order to protect Ven from the action of salé water, de.” 
Dated Wth May, 162. 

Tn carrying out this mvention the patentee proposes to introduce a 
sheathing of wood planks between the two metals, and the manner in which 
he combines these forms the chief feature of this invention, that is to say : 

ile proposes to isolate the metal skin of the ship from the copper or other 
sheathing by means of a layer of planks, or a layer of planks su; plemented 
by a layer of indiawrubber, or felt, or other such gummy water tight sub- 
stance, and the gist of the invention consists in the particular mode by 
which he attaches and binds the said substance to the iron skin, and to 
one another. ‘This he effects by passing screw bo!ts through the wood and 
water-tight sheathing into the similar tapped bolt hole in the iron skin, 
and after screwing it home holding it Ught up by means of a nut and 
washer inside, 
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1519. M. A. F. Mesnons, Poris, ** Applying serves power to the locomotion of 


railwcdy (reins on steep iiclines, —A communication.—Dated 20th May, 
Isé2 

This invention cannot be described without reference to the drawings, 

124. W. CLARK, Chancery-lane, London, “ Paddle and other hydraulic 
wherls.”—A communication.— Dated 19th May, 1862. 

This mvention relates to improvements in paddle and other water 
Wheels, whereby the surfaces of the float boards or pallets are always kept 
perpendicular, that is, at right angles to the action of the water. To 
obtain this result the inventor uses either flat or indulating pallets, each 
furnished with axes turning in bearings in the sives of the whee s ; they 
are further provided on one edge with a counterbalance weight, which 
constantly tends to keep their centre of gravity below the centre of oseil- 
Jation, so as to always maintain the pallets in a vertical position.— Not pro- 
creded with, 

1527. J. Kennevy, Whitehaven, “ Propellers."—Dated 20th May, 1862. 

This invention consists in forming propellers by fitting to an axis two 
blades in the form of the tail of a fish, and im making the blades more or 
less deep and long, and in altering their pitch according to the speed at 
which the ship to » hich the propelleris to be fitted is to be driven. 

1531, J, Kennepy, Whitehaven, ** lmprorements in plotes for plating and for 
Jorming the outside skin af ships and vessels, cnd in prot cting the same 
Jrom fouling and oxwation,” — Dated Ist May, 1862. 

This invention consists in forming iron or steel plates, to be employed for 
the outside skin or surface of ships and vessels, with a rib or ribs rising 
from that which is to constitute the outside suriace of the plate, in forming 
a rabbit or V-groove in the sides of the ribs, in inserting strips of iron or 
steel into the grooves between every two ribs, space being left between the 
surface of the plates and the said strips, and in filling up the spaces between 
the ribs and above the level thereof with white lead. ‘The inventor finishes 





off the white lead face smooth, allows it to set and harden, and then paints 
it, or not, or applies an oily or greasy material or composition thereon, or 
The object of the metal strips is to assist in holding on 


not, as desired, 


hes employed | 
a at ' or rods, which, by means of rods, are connected to hooked levers adapted 
| to act on one or the other of two of the ends of a T-lever, the third end of | 








the white lead: care must be taken to insure the metal being clean and 

free from oxidation before applying the white lead.—Not proceeded with. 

1537. H. C. Mever, Ashford-street, Hoxton, London,“ Stopping or retarding 
railway and other carriages.” —Dated 21st May, 1862. 

In carrying out this invention the inventor uses the weight of the 
carriages, or their motive power, as the brake power, to which end he shifts 
or tirns the axles or bearings, and uses eccentric axles or bearings, or 
raises or lowers the bearings by any other motion, or reverses the eccentric 
axles or eccentric bearings gencrally, thus forcing the wheels towards a 
brake fixed on the body of the carriage. Or he lowers the body of the 
carriage (with fixed stays and brakes) on to the rails or roadway, The 
bearings for railway carriages should be eccentric, and each have a movable 
stooper or pawl, soas to prevent them from turning. The movable stopper 
or pawl is raised by a lever or other suitable motion. The levers are to be 
cosnected by connecting rods or chain couplings to a friction gear on the 
driving axles uf the locomotive or engine. —Not proceeded with. 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c. 


1452. F. Totuauses, Paris, ‘* Manufacture of velvets."—A communication, 
—Dated ith May, 1862. 
The loom the inventor uses for double faced velvets resembles that now 
in use for the said fabrics, but he arranges it in such manner that, instead 
cf there being only two ground warps or pieces, one above the other, there 
are three ground warps one above the other. In the common process one 
pile or terry warp is divided amongst the two warps by means of one knife, 
but by this improved process he uses two pile warps and two knifes. In 
this manner he obtains three textures of fabric one above the other, and, 
the pile being cut by the two knives, the result will be adouble faced velvet 
fabric in the middle, and one single faced velvet above and beneath. Tiree 
shuttles are used in this improved loom, instead of two, as in the common 
loom ; and in order to overcome the difficulty that would have to be 
experienced in picking these shuttles simultaneously, he provides the two 
ground warp heddles or healds with three eyes each, and the pile heddle 
with two eyes, a proper shed being thus insured for the easy passage of the 
shuttles. —Not proceeded with, 
1457. E. Wiirtaker and J. CLARE, Hurat, Lancashire, “ Preparing cotton or 
other fibrous materials to be spun.”— Dated lath Muy, 1862. 

In the machines common'y known as the opener or scutcher and beater 
used for opening and cleaning cotton and other fibrous materials, the pa 
tees employ revolving rollers instead of the ordinary fixed grate 
through which thedirt or refuse passes. The said rollers are plain, grooved 
or notched, or have a screw thread formed in them, and are placed either in 
a longitudinal, transverse, or diagonal position, and have, when required, 
motion given to them in any convenient manner either by hand or power. 
1464. J. H. Sanporn, Fleet-street, London, “ Machinery for spinning.”— 

A communication.— Dated 15th May, 1862. 

The object of these improvements is to increase the rapidity with which 
yarns have hitherto been twisted by machinery, to decrease the required 
power, to arrange the different parts of the spinning machines in the least 
possible space, and to easily regulate the number of twists in a given 
measure of yarn, for the purpose of more perfectly adapting it to various 
purposes, and for the manufacture of different fabrics, The chief peculiarity 
of the invention consists in the employment of two or more reels or flyers 
arranged in succession one within another, the inner flyer or flyers being so 
geared as to revolve in the same or opposite directions to the outside 
one, and at the same or different rates of speed from the said outside flyer, 
as may be desired, for the parpose of obtaining different degrees of twist in 
the yarn.—Not proceeded with. : 

1479. J. and T. Ratton, Blackburn, “ Wiurping machines..—Dated 16th 
Muay, 1862. 

The object of these improvements is to stop the warping machine 
instantly when one of the warp threads break3, In order to accomplish 
this the inventors apply the following self-acting apparatus to the warping 
machine. ch warp thread is taken over a balanced lever, and these 
levers are hinged to a cross shaft, and they are guided by the dents of two 
open reeds ; these parts are mounted on a vibrating frame, to which a link 
connected to the usual spring starting lever iv jointed; under the weighted 
end of the balanced levers a rocking bar is moved to and fro by the warp 
beam or other convenient part of the machine, When the warp threads are 
all passing forward to the warp beam, the balanced levers are held clear of 
the rocking bar, but the moment a thread breaks, the balanced lever over 
which it was passing drops, and the rocking bar coming in contact with it 
moves the vibrating frame, thereby liberating the spring starting lever 
from its retaining catch, and moving the driving strap from the fast to the 
loose pulley. —Not proceeded with, 
1489. S. Peberpy, Philadelphia, U. 

Jabries.”"— Dated 16th May, 1862 

This invention consists in knitting ribbed fabrics by means of bearded 
need!se combined with shields or guards formed substantially as described. 
The object of the invention is to dispense with the cumbrous and complex 
mechanism which has heretofore been used in kuitting machines for pro- 
duced ribbed fabrics. —Not proceeded wath. 

1409. E. Taitpours, Paris, * Rectilineay knitting Srames.”—Dated lith May, 
SU2. 

This invention consists in applying to rectilinear knitting frames a 
mechanical arrangement, by which the inventor obiains the required 
diminutions by the same power us that for working the loom without hand 
work, The supporting bars are placed under the needles at the taking up 
place to form the meshes with regularity even with uneven or stiff threads. 
By the improved arrangement he has the shaft which carries the cams, 
eccentrics, and inclined planes, longer than usual, so that, by means of a 
peculiar mechanical arrangement, the shaft is enabled to receive a lateral 
motion, Which causes it to slide in the bearings ; the different parts carried 
by the shaft then act on the spherical agents by which the diminution is 
effected on each side of the different pieces of knitted fabric, the weaver 
only having to take care that the threads do not break.—Not proceeded with. 
1501. J. Broapuy, Saltaire, York, ** Apparatus enployed ia weaving.”— 

Dated Vith May, 186 

This invention relates, First, to a combination of means in connection | 
with the jacquard apparatus for governing the times and order of motion of | 
shifting shutule boxes of looms. He appiies the jacquard barrel upon an 
axis carried by a bar or rod operated directly by an eccentric, of which 
such bar or rod forms the run, The eccentric is applied on the tappet or 
other suitable shaft to give the desired up and down motion to the barrel, 
in order to its b-ing turned by a click or driver, and to its operating levers 
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which is, by a double hooked rod, capable of operating the series of rotary | 
shuttle boxes to move them in either direction. Secondly, the improve. | 
ments relate to the means of arranging and operating parts for producing | 
gauze weaving, ond changes from gauze to other weaving. ‘The pulley on | 
the lever operating the hetdle or harness motion is formed with two or 
more parts or surfaces, either of whic 1 is adapted to be operated by cams or 
tappets, and the pulley has two studs applied to its face on opposite sides of 
its centre, one or other of which studs rest against a projection from a bar 
carried by the lever already referred to, and which bir is capable of being 
i wequard or pattern surface to release one or other of the pins, so | 
as to effect a change from gauze to other weaving. Toere is a double slay 
orcomb through which the warps pass, such slay or comb having a long 
dent and a short dent. The short dent is placed in front or between the | 
space of the long dent. A slay or comb moves the reverse way to the 
larger slay or comb, and has an endway motion given to it, causing the 
warp thread to move up one side of the other biade, and then up the other 
side, as required. ‘The axes of the levers carrying these slays or combs are 
connected together by a pair of toothed wheels. 

1509. J. Eastwoon, Blackbura, “© Removing and wringing hanks of thread or 
yoras, and all kinds of Jabries when siturated with lige d.” —Dated 10th 
May, 1852. 

The peculiar feature of the machine constructed according to this inven- 
tion is that the yarns or fabrics can be thereby lifted, pressed, or squeezed 
and twisted and wrung simultaneously, whether from cold, hot, or even 
boiling liquid, the combined operations being instantly effected by the | 
motion of simple levers or handles, The apparatus consists of a suitable | 
frame of any required form and construction adapted to the vessel with 
which the macuine is intended to be used, and fitted with a lifting and 
wringing single or multiple snatch hook, pressing rollers, running, and | 
lifting and turning gearing. When required, the machinery of the ap- 
paratus may be made of a portable form, and mounted upon wheels or 
otherwise, so as to be capable of being used with dillereut vessels, | 
1511, G. MacponaLy, Puttorghatta, Colganny, Bengal, Bast luadizs, “ Im- 

provel apparatus for ginning cotton, and sor cleaning and preparing 
Jibrous substances.” — Dated 19th Moy, 1862, 

This invention consists in the manufacture of rollers or horizontal 
‘anes, or any desired shape, of compressed fibrous or other substances 
‘The said fibre or hair is compressed by any convenient mode of pressure 
screw, or otherwise, and while under the pressure, and still in the press, is 
cut to the required shape, and secured in this shape by any convenient 
resinous or strongly adhesive substance, with or without heat ; it is then 
let into compartments made for its reception on the surface of the roller, or 
other shaped buffs, and secured in those compartments with such said | 
adhesive substance, and in like manner each compressed section of the fibre 
or bair is let in side by side so as to form a continuous compact surface.— 
Not procecded with, 

1513. W. Pickstone, Radcliffe, and T. MELLOpEW, Oldham, “ An improved 
JSabric in the nature of acord or corduroy.”— Dated 19th May, 1862. 

According to this invention the inventors make an improved fabric of ! 



































| any other essential oil, and adds to it Swe 


this description by employing as the pile weft a silken yarn, produced from 

what is known as silk waste, being silk in such a state that it cannot be 

wound, but has to be reduced to short lengths, and spun as cotton wool and 

other short fibres are spun.—Not proceeded with. 

1533. Ww. E. Newton, Chancery-lane, London, “ Manufacture of metallic o- 
— Jabrics or surface."—A communication.—Dated 2st May, 


This invention consists in coating or covering the surface of a textile, 
woven, or other fabric with a thin sheet of metal, whereby the substance 
will be rendered waterproof, and may be applied for a variety of useful pur- 
poses in the arts.—Not proceeded with. 





Crass 4.—AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, §c. 
1459. J. Situ, sen., Cevan, near Wolverhampton, “ Thrashing machines."— 
Dated 1ith May, 1862. 

_The patentee claims, First, the employing of a current of artificially heated 
air obtained from the steam engine which drives the thrashing machine or 
other source for winnowing the grain as it passes over the riddles and falls 
from riddle to riddle. Secondly, subjecting the grain as it passes from one 
part of the machine to another to a current of artificially heated 
air continuously, or at various stages of its passage. Thirdly, causing the 
rain as it passes from one part of a thrashing machine to another to pass 
through a passage surrounded by a steam jacket heated by steam pipes or 
cases connected by suitable pipes with the boiler of the engine which drives 
the thrashing machine. , 





CLass 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
House Fittings, Warming, Ventilating, gc. 





1439G. Buake, Trowbridge, Wilts, “ Apparatus for warming apurtments.” 
—Dateil 3th May, 1se2. 

This invention relates to a peculiar construction and arrangement of 
warm air stove, and consists in causing such stove to be heated by a fire 
placed externally thereto, in lieu of the fire being situate inside thereof, as 
heretofore, the air being heated as it passes through the interior of the 
stove, and not while passing over or along its exterior, as has previously 
been the case. In order to present as large a heating surface to the air us 
possible it is proposed to apply a number of surface plates or partitions 
inside the stove, the air passing through the intervening space: between 
such plates or partitions. These stoves may be made of metal, fire-brick, 
or other suitable material, and of any desired form, according to the taste 
of the manufacturer, and the surface plates or partitions may be arranged 
therein in various ways, so as to augment the heating surface over or 
against which the air passes. The stove may be also so constructed us to 
derive its heat from steam or hot water introduced into a space around its 
exterior. The sectional shape of the improved warm air stove can be of 
any form, but by preference either elliptical or cylindrical. It can be made 
of wrought iron or cast iron, or fire clay, burnt as the ordinary retorts in 
which coal gas is made. 





Cass 6.—FIRE-ARMS. 


Including Guns, Swords, Cannons, Shots, Shells, Gunpowder, Fmple- 
ments of War or for Defence, Gun Carriages, §c. 








1436. J.B. Sanvy, New York, ** Construction of ships of war and other 
vessels." —Dated 18th May, 1862. 

In order to obviate the difficulties heretofore experienced in the attempts 
to construct iron clad steam ships carrying powerful machinery and for- 
midable armament, which greatly increases their draught of water, three or 
more keels may be used, according to the size of the vessel, and two or 
more stern posts, having between each a central keel and run inclining 
from the after body of the ship, and terminating at the main transom, By 
this arrangement a very flat bottom, with easy bilges to the hull, and good 
sailing lines can be obtained, with a greater width of beam than usual, 
extending very far aft, and the stern extending in one body above and 
abaft the rudders and screws to protect them, and to be {constructed for the 
purpose of a battering ram if required. The Second part of the invention 
relates to the use of a battering ram built on one or both ends of the svid 
vessel for the purpose of acting against other vessels or structures,—Nvt 
proceeded with, 

144. J. W. GindLestone, Birkenhead, “ Projectiles."—Dated lith May, 1862. 

In carrying out this invention the inventor inca-es the shot or projectiles 
for ritled ordnance or fire-arms in a jacket of wood, papier miché, or other 
suitable material, so that the jacket tits the bore, and being urged against 
the wedye shaped ear of the ball, which is at first not quite home in the 
jacket, by the explosion is expanded into the grooves of the bore. The 
jacket receives a rotary motion from the grooves, and imparts the motion to 
the projectile by means of a projection on the jacket and recesses in the pro- 
jectile, or vice versd. The jacketfallsoff orcomes to pieces after it has left the 
yun, this operation being some times facilitated by longitudinal saw cuts 
extending from the front towards the rear. The jacket may have annular 
or cellular recesses so as to reduce the friction and diminish the weight, 
and tostrengthen the rear a plate of metal or other resisting material ; and 
where shot for rifled or smooth bore ordnance is to be used against armour 
plates, the head or striking part of the projectile may be made slightly 
concave to improve its penetrating powers. — Not proceeded with. 

1458. H. G. Detvienr, Paris, “ Fire-crms.”—Dated 14th May, 1862. 

In this improved construction of pistol the inventor dispenses with tlhe 
usual trigger, and substitutes therefor a small rod inserted in a passage or 
channel ina metal bracket which occupies the position of the ordinary 
trigger guard. By pressing against the front end of the rod with the fore- 
finger, the rod is made to slide in the passage, and its hind end is thereby 
caused to act on the luck and discharge the pistol. On the finger being 
removed, the rod is returned to its first position by a coiled spring. By 
this arrangement the point at which the finger must act in order to dis- 
charge the pistol is brought about three or four inches in advance of the 
usual position, and the inventor is enabled to employ a very short handle 
or butt, and to reduce the length of the pistol considerably. The Second 
part of the invention relates to breech-loading tire-arms constructed for 
discharging severa! bullets or projectiles simultaneously through a number 
of barrels combined so as to form one, or through vores or channels in the 
same barrel. In the improved fire-arms of this class the barrels or barrel 
terminate in a breech piece, suitably formed for the reception of the charge 
cylinder ; to this breech piece the stock is connected by means of a short 
screw, through the centre whereof is formed a touch-hoic, which, woen the 
movable charge cylinder has been insertet in its pl: communicates with 
the central chamber of that cylinder.—Not proceeded with. 

1460. J. C. Braxt, Forston-strect, City-road Basin, Loudon, * laprovements 
in the construction of urmour-plated ships, and ii ceiients or compositions 
Jor uniting ivon to ivon, and for uniting other substances, which coin- 
position may also be used for caulking and for couting ships’ bottoris.”— 
Dated 14th Muay, 1862. 

In manufacturing cements according to this invention the inventor 
combines manganese or magnetic oxid+ of iron with oil of turpentine, or 
ish or other piteh and gutta- 
yercha ; resins and resinous gums may also be added. The improvements 
in armour coated ships consist in preventing water from getting betweer 
the armour plates and the outer skin of the vessel by uniting the back of 
the armour plates to the skin by the cement above described. The 
invention also consists in placing a layer of cork, ora layer of lead, ora 
layer of cork together with a layer of lead between the skin of the vessel 


and the back of the armour plates. —Not proce led w.th. 
































CLass 7.—FURNITURE AND CLOTHING. 


| Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 


ments, Lamps, Manufactured Articles of Dress, §c. 
1387. G. F. Green and J. H. C. SANDILANDS, Golden-square, London, 
** Pianofurtes.”—Dated 9th May, 1862. 

This invention cannot be described without reference to the drawings. 

1338. T. M'ILroy, Brampton, Canada West, ** Iavalid bedsteads.”—Det l 
9th May, 1862. 

In carrying out this invention the hollow part is hinged at about one- 
third of the length from the head, for the purpose of being raised or 
lowered, for the comfort and convenience of the invalid, by means of the 
following combination of pinions and segments :—A shaft runs across the 
bedstead having two cog wheels, which shaft is turned by a handle at either 
side of the bedstead ; there are two segments, one on either side of the 


| bedstead, which work in the two cog wheels, which segments are fastened 


to the frame which raises up the invalid, and also by means of the follow- 
ing combination of cords and pulleys; there is a bearing from the top part 
of the bedstead in which is attached a pulley ; a pulley is also attached to 
the part of the frame which is raised up, and a cord passes through the 
pulley, enabling the invalid to raise himself to any inclination, and to 
remain at any required elevation. There is a ratchet wheel attached to the 
shaft which passes across the bedstead, and a pawl or catch fastened to the 
bed rail drops into the ratchet wheel, and retains the bed at any elevation, 
and prevents it falling back.—Not proceeded with. ; 
1414. H. W. Samprince, Birmingham, “Sliding chandeliers, gaseliers, §¢. : 
—Dated 10h Mag, 1862. 
This invention consists of improvements in the slides of such pendant 
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lamps as are required to be raised and lowered at will, and for gas pendants 
the patentee also dispenses with the use of water by the following means :— 
The inner tube which in gaseliers conveys the gas to the body of the lamp 
he removes altogether, substituting in place thereof a tube of vulcanised 
india-rubber containing a spiral spring if requisite. The upper end of this 
rubber tube is secured to a nozzle inside the cap of the usual ball joint, or 
to the top connection or neck, which may be used in place of the ball 
joint ; the lower end of the tube is connected under the pommel of the 
outside down rod by a similar nozzle or flanged collar. n case of the 
breakage of the balance chains the rubber tube prevents the lamp from 
running down, and if it be applied to a gaselier there is no escape of yas, 

1437. W. E. Newton, Chancery-lane, London ,*‘ Coffee pots and boilers for 

culinary purposes.”"—A communriation.—Dated 13th May, 1862. 

This invention consists, First, in combining a convolute or coiled tube 
with a boiler, central tubes, and perforated food holder or receptacle, so that 
when heat is applied to the apparatus or device, and the water commences 
to be heated, a circulation or current will be formed within the boiler, and 
the water very expeditiously heated and boiled, while the substance or 
material to be boiled or decocted will be disposed in the most advantageous 
munner in the current of water to favour the cooking or extracting process. 
The invention consists, Secondly, in using in connection with the boiler a 
coiled tube and food holder or receptacle aforesaid, one or more supplemen- 


the height required to suit the thickness of the glass, and fixed at such | 
height. The required vertical movement of the bench or table is effected 
by means of two cams on the same shaft with the bearing wheels, which 
cams are made to act on sliding pieces ccnnected to the under portion of | 
the bench or table, and by pressing the sliding pieces down on to the fixed | 
grooves to cause the shaft to ri-e, and with it the upper bench or table, | 
thereby raising the wheels off the rails. The bench or table is fixed at its 
required height by means of bolts passed through slots in both the sliding 
pieces and the guides between which they move. The polishing cylinders | 
are made with a metal or wooden core, covered with several pieces of felt 
secured and pressed together, and formed into pieces wedge-shaped in the 
cross section, and set radially round the core, so as to form an outer 
cylinder of felt. There are two movable ends or flanges to the cylinder, | 
which are screwed against the ends of the pieces of feit, but which may be | 
replaced by other ends or flanges of smaller diameter when the diameter 
of the felt cylinder becomes reduced by wear. Any of the machines | 
described may also be used for the purposes of grinding, smoothing, or | 
polishing crown and sheet glass. | 
1385. L. DE LA PEYRovsE, Panton-square, London, “ Treating neutral and 
acid, fatty, or oily substances, resins, and resinous substances, and cou- 
povnds or products containing paragine.”—Dated 8th May, 1862. 
This invention consists in subjecting the above-mentioned substances, 








tal chambers or vessels placed under and over the other, and c uiog 
with each other and the boiler by means of a tube or tubes constructed and 
arranged to favour the ascent of steam or heated air, with the supplemental 
chambers for warming or cooking articles of food, and at the same time 
serve as a means to keep the cover or lid of the receptacle or boiler in proper 
position.—Not proceeded with. 

1449. M. Henry, Fleet-street, London, *‘ An improvemcnt in or addition to 

gloves.” —A communication.— Dated 18th May, 1862. 

For the purposes of this invention the glove is formed with, or has attached 
to it at or near its edge, a band, strip, or narrow or shallow piece intended 
to lie around about or near the wrist, and manufactured of kid, preferably 
soft or flexible kid, but which is rendered sufliciently firm or stiff by a 
lining of firm, stiff, or strong leather. The farthest edge of the band or 
strip,is angular or curved in a direction away from or outward of the glove ; 
when the glove is on the hand, the angle or the outermost point of the curve 
generally lies towards or over the centre of the wrist or cuff or farthest from 
the glove. The band orstrip is preferably ofa self or single colour, and stitched 
or sewn at the margin, but of course its colour and ornamentation may be 
varied at pleasure.— Not proceeded with. 

1451. H. C. R. Jounert, Maddox-street, London, “ Raising music chairs, 
stools, or seats.” — Dated 14th Mey, 1862. 

This invention consists of a uiusic chair, stool, or seat, rising to any height 
required by means of vertical saw tooth racks, fixed to the seat, and having in 
the lower frame a catch to each rack ; by pressing a knob the catches open, 
and thereby alluw the person to adjust the seat to any height required.— Not 
proceeded with. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Lrewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1317. M. Henry, Fleet-street, London, ** Preparing moterials for the manusac 

ture of paper.”— A comimunication.—Lated 3rd May, 1812. 

According to these improvements the materials are disposed in, or sepa- 
rated into, thin layers or strata, which are divided or s:parated from each 
other, and in that divided or separated condition undergo the boiling, heat- 
ing, steaming, alkaline treatment, washing, or other visintegrating or pre- 
paring process or processes. Moreover, while the process is being carried on, 
the materials should be kept from contact with the sides of the boiler 
receiver, or holder, containing them. ‘They may also be separated, :tirred, 
or moved about during the treatment.—Not proceeded with. 

1332. C. Binks, Parliament-street, Westminster, ** Obtaining hydrogen gas, 
and certain gaseous compounds of hydrogen and of carbon.” —Dated bth 
May, 1862. 

The materials the inventor employs are water in the form of steam, and 
wood, or charcoal, coal, coke, or any other carbonaceous matter, capable, 
under a high temperature, of decomposing water, or of combining with one 
or other, or both, of its elements, and yielding the products as specified in 
the title. And the invention consists in applying to the carbon or carbonaceous 
materials, while kept at ordinary temperatures, steam previou-ly so strongly 
heated or superheated as to be decomposed on contact with the carbon, and, 
as contra distipguished from the usual method resorted to for decomposing 
water through the agency of carvon, of strongly heating the carbon and 
applying to it steam or ordinary temperatures, Or in other words he makes 
the steam itself, and not the carbon as commonly practised in such opera- 
tions, the vehicle of the heat requisite to effect its decomposition or the com- 
bination of its elements with the carbon on being brought in contact with it. 
— Not proceeded with, 

1317. P. CHENAILLIER, Paris, “ Apparatus for concentrating liquids, or for 
condensing alcoholic or other vapours.” —Dated 6th May \sb2. 

This invention cannot be described without reference to the drawings. 
1350. J. H. Jounson, Lincoln's-inn-fields, London, ** Munufactwie and pro- 

duction of minium or red lead.”"—A communication.—Dated ith May, 
Lo62. 


This invention consists in the conversion of the oxide of lead, when free or 
uncombined, and of certain basic salts of lead, into minium or red lead by 
mixing the same with cither nitrate of potash or soda, and with either car- 
honate of potash or carbonate of soda, or mixtures of the same, and sub- 
jecting such mixtures to the action of an elevated temperature, whereby the 
oxide of lead is oxidised, and is converted into minium or red lead. 

1352. J. H. Jounson, Lincoln's-inn-fields, London, “ The manufacture of 
soda and potash, and ef their carbonates.” —<A communication, —Dated 6th 
May, 1862. 

This invention consists, First, in mixing natural or artificial sulphate of 
soda, obtained by the decomposition of marine salt—chloride of sodium— 
by sulphuric acid, or by means of sulphate of iron, with about 35 per cent. 
by weight of powdered charcoal, or its equivalent of coal, anthracite, or 
other suitable reducing organic substance, and then subjecting this mixture 
to a red heat, either in closed vessels or in a reverberatory furnace under 
the influence of a reducing flame. ‘Ihe hearth of such furnace should be 
composed of cast iron coated with copper or with zinc, for the employment of 
fire-brick or earthy matter renders the process impracticable, by reason of 
the energetic action of the alkaline sulphi upon alumi silica, and 
argillaceous substance. The mixture is maintained at an elevated tempera- 
ture so long as carbonic oxide is disengaged. When this ceases to be 
produced, and when the sulphate is completely transformed into a sul- 
phuret, the operation is discontinued, and the mixture is allowed to cool, 
care being taken to exclude the air therefrom, and to prevent the formation 
of the hyposulphate of soda. The fused mass is then treated with hot water, 
in order to dissolve the slkaline sulphuret, and to separate it from the ex- 
cess of charcoal, which has been requisite for insuring the complete reduc- 
tion of the sulphate of soda. In carrying out this operation arrangements 
must, of course, be made for effecting a thorough lixiviation or washing, 
and obtaining concentrated solutions or liquors. The Third and last opera- 
tion consists in subjecting the concentrated solutions or liquors to a boiling 
temperature for about thirty minutes with some su!phurising agent which 
shall combine with and render insoluble all the sulphur composing the sul- 
phuret, while, at the same time, it produces its equivalent quantity of 
soluble caustic soda in a pure state should these processes have been pro- 
perly carried out. The sulphuretted compound produced by the reaction 
above referred to, having been perfectly washed and dried, is placed in 
communication with what is known as a leaden chamber for the manufac- 
ture of sulphuric acid upon a plate of cast iron, which is heated in order to 
burn or roast the compound, so that it may throw off the combined sulphur 
in the form of sulphurous acid, which may be directed through the leaden 
chamber, and may be transformed into sulphurousacid. After this roasting 
the compound becomes revivified, that is to say, it has entirely regained its 
desulphurising properties. 

1364. N, Woop, Durham, and J. Stockury, Newcastle-on-Tyne, “ Grinding 
snoothing, aud polishing plate glass."— Dated 7th May, 1862. 

This invention relates to a previous patent dated 16th November, 1860 
(No, 2,815), and is carried out in the following manner :—In the First place, 
the horizontal bench or table, on which the glass rests when under opera- 
tion, consists of an upper portion or trough filled with cement, flags, slates, 
or other suitable material, so as to form a level surface whereon the glass is 
to be laid, and an under portion or frame supported on flanged wheels 
bearing on rails fixed to the ground. The flanges of the wheels may, if 
preferred, be toothed, and gear into racks at the sides of the rails. @he 
frame composing the under portion of the bench is caused to travel 
longitudinally by means of arack and pinion, or worm wheel and screw, 
or screws and nuts suitably driven, and it may be set level by means of ad- 
justing keys. The upper portion of the bench or table is raised or lowered 
as required by means of eccentric rollers mounted in the under frame on 
which the supporting sheaves of the said upper portion rests, such rollers 
being turned simultaneously by means of a hand whee! on a shaft communi- 
cating with the several rollers by means of worm wheels and screws or scrolls. 
The required lateral motion is imparted to the said upper portion of the 
bench or table by means of sheaves with grooves of suitable form worked 
from the axle of the bearing wheels) acting on studs fixed to the said upper 
portion, which is guided in its lateral motion by its projecting pieces 
working against smooth surfaces at the ends of the under frame. In the 
Second place, the apparatus consists also of an upper portion on which the 
glass rests, and an under frame supported on flanged wheels bearing on 
fixed rails. In this case the horizontal bench or table is capable of being 
moved slowly either in grooves or on wheels in a horizontal direction, and 
also of being adjusted simultaneously throughout its entire length to 














comy , or products containing the same, to the action of azoto sulphu- | 
ric acid, or of sulphuric acid containing azoto sulphuric acid in solution, and 
to the products of the decomposition of azoto sulphuric acid by means of 
water, and also to the products of its decomposition by means of water and 
of organic matters, The invention further consists in subjecting the sub- 
stances before mentioned to the action of a salt or compound of nitr'c acid, 
such as nitrate of soda, or avy other suitable nitrate, in conjunction with 
sulphuric or any other suitable acid, with the addition of a reducing sub- 
stance or agent, such as treacle, sawdust, starch, or any other suitable 
reducing agent, so that, when these substances react upon each other, the 
nitric acid may be reduced, and the desired compound of nitrogen may be 
produced. The improvements also consist in subjecting the substances and 
products firstly before mentioned to the action of a nitrate, such as nitrate 
of soda, or any other suitable nitrate, in conjunction with an acid such as 
sulphuric acid. 

1395. J. OxLEY, Frome, *‘ Facilitating the processes of mashing and sparging 

in breweries and distilleries.” — Dated 9th May, 1862. 

This invention has for its object the raising in temperature of the 
contents of the mash tun by drawing the wort from the bottom thereof, and 
conveying it to a pan or receiver where it is heated by steam, and thence 
discharged through the sparger (specially constructed) over the grain con- 
tained in the tun. 

1396. T. WeLtoN, Graston-street, Fitzroy-square, London, “ Preparation of 
Leverages in connection with brewing.” — Dated Vth May, 1862. 

This invention relates to the manufacture of a new series of beverages or 
érinks, The base is to be of beer or ale, brewed in the usual manner of 
malt (but the inventor prefers pale malt), with or without hops ; he then 
mixes or flavours the same with the vegetable juices, syrups, or flavourings 
extracted or expressed from fruits or dried fruits. Thee fruit juice flavour- 
ings may be mixed either at the time of mashing the malt or afterwards, as 
at the time of fermentation, or after fermentation hasceased. The fruits 
he prefers are cherrics, raspberries, strawberries, and pineapples ; and of 
dried fruits, raisins, prunes, and figs. By this invention he manutactures 
beer or ale flavoured with any desired fruit, thus producing a series of new 
beverages or drinks.—Not p: oceeded with. 

1440. J. H. Jounsox, Lincoln’s-inn-sfiel’s, London, “ Purification of colza 
rape, and other oils.” —A communication.—Dated 13th May, 1862. 

This invention relates to an improved process for puritying colza, rape, 
and other oils, whereby a superior product is obtained with considerable 
economy of time, and at a reduced cost. According to this invention it is 
proposed to subject the oil under treatment to violent agitation in a suitable 
ves-el with a view to the mixing of air or gas therewith, sulphuric acid 
being poured gently into the oil during such acrating process, in lieu of 
employing beaters, agitators, or other mechanical means for introducing 
and mixing the air with the oil ; a perforated pipe may be placed near the 
bottom of the vessel, and air or gas formed therein, such air or gas per- 
meating the oil in innumerable small streams or jets. The scum which 
rises to the surface is then remeved, and the agitating process is repeated, 
the fresh scum being removed between each agitation. At the last agitation 
asmall quantity of water is added, so that the oil becomes thoroughly mixed 
with air and water. The sulpho-fatty acids are then destroyed, and the 
sulphuric acid is drawn off, and the impurities removed by washing the oil 
in hot water or by steam. The oil is now dried over a fire, or by steam heat, 
and is afterwards cooled by any suitable refrigerator, whcn it will be 
found to be perfectly pure and ready for the market. 

1441. R. A. Boyp, Duke-strect, Southwark, “ Manufacture of bacon.”—Dated 
13th May, 1862. 

In carrying out this invention the inventor prepares the carcases of pigs 
for making them into bacon by first removing the bristles, by preference 
passing them through heated water or steam (thus removing the hair, 
vristles, and impurities), and afterwards scorching or browning the skin 
by the action of flame or heat in a stove or otherwise.— Not proceeded with. 
1442. JASivEwnient, St. Helen's, Lancashire, ** Manu fucture of polished plate 

glass." — Dated 13th May, 1862. 

This invention consists in employing for rolling cut the glass a table 
which is not smooth, but has shallow ribs on its face ; or the inventor em- 
ploys a roller which, in place of being smooth, has similar projections on its 
surface ; these projections may be either simple bands round the roller, or 
in the form of a spiral from end to end ; these projections indent the glass, 
and it results that the sheet on cooling has a comparatively even face, The 
annealing, grinding, and polishing is afterwards conducted in the ordinary 
way.—Not proceeded with. 

1455. H. Deacon, Appleton, Lancashire, ‘* Manvfacture and p:oduction of 
certain colours.” —Dated lath May, 1862. 

The patentee claims, First, the general system or mode of manufacturing 
or producing colours, and the construction, arrangement, and combination 
of apparatus employed therein, as described. Secondly, the application 
and use to, and in the manufacture or production of, the said colours of 
retorts, ovens, or furnaces so constructed as to admit of their contents being 
inspected, stirred, or otherwise manipulated without injury from the ad- 
mission of atmospheric air. Thirdly, the application and use to, and in the 
primary heating process in, the manufacturing or production of the said 
colour of close or blind furnaces or ovens, similar to those employed in the 
manufacture of alkali for roasting salt cake or sulphate of soda. Fourthly, 
the washing of the said colours in what sre known as circulating vats or 
tanks, similar in principle to those employed in the manufacture of alkali 
for the lixiviation of black ash. 




















CLass 9.—ELECTRICITY.—None. 


Ciass 10.—MISCELLANEOUS. 
Including all Patents not found uxcr the preceding heads. 
1157. A. Marks, Cannon-street-voad, Londun, “ Artificial feathers.” —Dated 
21st April, 1862. 

This invention consists in employing for the above purpose goose and 
swan feathers, either separately or in combination, in such manner as to 
admit of being sewn or otherwise held together through the medium of a 
stalk or stem, and subsequently shaped and finished as required, the said 
feather being previously cleaned and rendere'l soft and fit for being coloured, 
curled, or otherwise embellished.—Not proceeded with, 

1162, C. Cauenaut, Paris, “‘ Sewing machines.” —Dated 2st April, 1862. 

These improvements are applicable to shuttle sewing machines, and the | 
First part of the invention consists in the construction of a frame or 
mechanism for sewing transversely and longitudinally at option, by means 
of a shaft placed underneath the machine. This frame forms one with the 
drawing hook or claw, and receives its moticn from two cams fixed to the 
shaft working the shuttle; by pushing forward a lever for changing its 








action to the right or left, one of these cams is placed in communication 
with the frame ; a double spring moved by the lever presses on the frame in | 
a transverse and longitudinal direction, and two screws serve tu regulate the 
length of the stitch in either direction. The Second part of the invention 
consists in an ungearing or reversing mechanism, which the patentee applies 
to the shaft working the drawer, in order to chanve the direction of the draw- 
ing mechanism, and cause the stuff to return on itself to produce the super- 
posed or stop stitches, This ungearing or reversing mechanism consists of a 
bevel wheel, on each side of which is set another bevel wheel, the two latter 





being mounted on a horizontal driving shaft; this shaft is formed with a 
groove to allow of the said wheels sliding lonyitudinally, one of the cog 
wheels only gearing with that of the drawing mechanism, or a clutch may | 
be used for reversing the motion. The driving shaft turns always in the 
same direction. If, by means of a lever or handle, one of the wheels on the 
shaft be put in communication with the wheel which puts the drawing 
mechanism in motion, the direction of rotation of the latter will be altered, 
and the article to be sewn will be allowed to return on itself. The Third 
~- of the invention consists in replacing the handle or crank of the shuttle 
by a pinion wheel catching into a wheel carrying a cam, which at cach two 
stitches gives motion to the drawing hook or claw in a transversal direction 
when the machine is set up for sewing in a longitudinal direction. He 
obtains by this means the lock stitch. 


1166. T. LEA and 8. Situ, Smethwick, “ Burglary alarms or indicators.”— 
Dated 22nd April, 1862, 

. According to thisinvention, upon adoor, window, or similar movable body of, 
or in, a house or building being attempted to be forced or opened, the same 
will be notified by an indicator which will at once indicate in what room or 
place this has happened, the same arrangements being in connection with 
arrangements forsounding an alarm or alarum, and for causing a match to 














strike against a friction lighter or striker ; also for turning on a gaslight to 

be lighted by the said match, or for lighting a candle where gaslight is not 

available. 

1167. E. H.C. Monckton, Thurloe-place, South Kensington, “ Improvements 
in umbrellas, parasols, awnings, tents, and covering cloths, and in water- 
proofing the same.—Dated 22nd April, 1862.” 

The First process constituting part of thisinvention consists in passing the 
fabrics through a solution of wax or wax and resin in hot oils of any description, 
and thence through or between rollers which, while expressing the greater 
part of the hot solution, will leave a sufficient portion thereof to render the 
fabric water or rain proof. The Second process consists in the additions of 
solutions of gums and resins to oil and wax melted together, and applied as 
described. The Third process consistsin steeping the fabrics in a strong solu- 
tion of soap in water, to which alum is then to be added till precipitation 
ceases, and subjecting it to pressure by rolling or otherwise, so as to 
incorporate the soap and alum into the body of the cloth ; the cloth when 
dry will be found to be for the most part waterproof; where additional 
security is desired, it must be further treated, as described. 

1168, S. S. Puts Dorchester, U.S., “ Machines for forging horse-shoe nail* 
&e.”"—Dated April, 1862. 

This invention cannot be described without reference to the drawings, 
1170. C. WenstER, Radford, Nottingham, “ Self-acting fountains adapted for 

garden engines, Jire engines, and Jor raising and sorcing water Jrom mines, 
wells, d-c."—Dated 22nd April, 1862. 

This invention consists in so constructing and arranging certain parts of 
self-acting fountains, and of charging such parts with compressed air, as to 
render the raising and forcing of the water from a reservoir contained in said 
fountains self-acting and continuous, according to the size of the reservoir. 
—Not proceeied with, 

1175. R. Jinks, Upper King-street, Bloomsbury, London, “ Suspending, rais- 
ing, and lowering Venetian blinds, and retaining Gad other blinds, and 
also curtains and sun shades,at any required height.”"—Daied 23rd April, 








22nd 


This invention, so far as it relates to improvements in apparatus for sus- 
pending, raising, and lowering Venetian blinds, consists in suspending them 
by tapes or ribbons fixed to and winding round a roller, and in making such 
roller of less circumference in the parts where the tapes or ribbons are fixed 
than in that part to which is fixed, and round which passes, the cord em- 
ployed for causing the roller to revolve. Or in suspending the blind as 
aforesaid from a roller made as before described, or of uniform thickness 
throughout, which is made to revolve by means of a cord fixed to and passing 
round a wheel or reel of greater circumference than the roller, and attached 
to the end of it, the object being to obtain leverage by passing the cord 
used to draw up or lower the blind round a greater circumference than that 
round which the tapes or ribbons pass. So far as the invention relates to 
improvements in apparatus for retaining Venetian and other blinds, and also 
curtains end sun shades, at any required length, it consists in using an im- 
proved trigger and rack.—Not preceeded with. 

1177. W. Moir, Manchester, ** Justrument Sor ascertaining the specific gravity a 
liquids.” —Duted Brd Apri, 162. 

This invention cannot be described without reference to the drawings. 

1179. G. H Birkseck, Soulhampton-buildings, Chancery-lane, London, 
“ Lubricating apparatus."—A communication.— Dated : 3rd April, 1862. 

This invention consists in so arranging apparatus that a sufticient quantity 
of oil isconstantly supplied to lubricate the parts required, while they are 
in motion, the supply of oil ceasing while they are at rest. The apparatus is 
also so arranged that any excess of oi) raised thereby at once flows back into 
the oil vessel, without being deteriorated by coming in contact with the 
moving frictional surfaces, 

1180. W. CARPENTER, Greenwich, *' Printing in colours.”"—Dated 2rd April, 








This invention consists in an improved method of printing in colours in 
cases where four colours, and where from four to twenty-four varicties or trans 
positions of these colours may be required, with ordinary presses or machines 
from one form or surface, and with one making ready only. To work this 
method the patentee divides the matter into foursections, making them up 
to one gauge, and imposes or places the said sections or parts in any desired 
manner, provided only that the same relative corner of cach shall point 
towards the centre of the whole form or surface to be printed from, equal 
space being left between each section or part, After making ready he 
works all the sheets required in one colour ; he then turns the sheets round 
in any direction, and works them in a second colour, when he turns them 
again and works in a third colour, and then again fora fourth colour, thus 
obtaining four varieties of the design of four colours in each. If 
the whole number of varieties, namely, twenty-four, be required, no- 
thing more is needed than to turn a portion of the sheets in the 
second, third, and fourth positions before working them in ,the second 
colour, and the same for the third colour, and finish them in the 
only remaining position in the fourth colour, thus producing six kinds of 
sheets of four varieties on each, or twenty-four single varieties of four colours 
in each. 

1182. A. Ronertson, Dublin, and R. Barter, Blarney, Cork, *‘ Apparatus for 
distributing and projecting fluids, either for surgical, sanitory, ov domestic 
purposes.” —Dated 23rd April, 2. : 

This apparatus cannot be described without reference to the drawings. 
1183. W. Fear, jun., Bristol, “ Joining the saw plates of veneer and other 

saws constructed in segnu nts.” —Dated 23rd April, 1862. 

Where the edge of one saw plate abuts against the other, the inventor, 
according to this invention, makes an orifice, part of which is through one 
plate and the other part through the other; into this orifice he fitsa 
copper or other suitable bolt, which is passed into the orifice, and then the 
thin end is flattened out so as to rivet and secure the bolt firmly in its 
place, whereby any two abutting plates are kept fast held together, and the 
ends of the rivet may be made flush with the surface of the saw plate or 
other plate, and will in wear always keep flush.-—-Not proceeded with, 

1185. J. H. Jouxson, Lincoln’s-inn-felds, Londow “ Apparatus for taking 

deep sea soundings, and for recording the speed of ships.” —A communica- 
tion.—Dated 23rd April, 1862. 

This invention consists in the employment for that purpose of a set of re- 
volving screw blades, which are connected with the indicating mechanism 
by means of a suitable ratchet coupling, so as to be held in gear therewith 
when descending to the bottom in taking soundings. or when being drawn 
through the water, when used as a log, by the resistance of the water itself, 
and thrown out of gear by colicussion upon the bottom, or by the resistance 
of the water when ascending, thus allowing the blades to turn without 
moving the indicating apparatus during the rais:ng of the apparatus. These 
blades, which have a slight vertical plug in order to admit of the gearing 
and ungearing with the indicating mechanism, are contained within a +trong 
metal frame, which supports also the wheel work in such a manner that the 
weight of the lead and thestrain of the lineare sustained entirely by the frame, 
and not by the axis round whitch the blades revolve. In the counting or indi- 
cating ism it is} 1to employ a second endless screw, placed or 
formed on the axis of the tirst worm wheel, such second screw gearing with a 
pair of concentric differential worm wheels, one of which has one or more 
teeth more than the other. An index is connected with the axis of each wheel, 
and the amount of angular separation between these indices, caused by the 
slightly increased speed of one wheel over the other, serves to indicate the 
distancerun. When very long distances are to be measured, an eccentric 
disengaging lever is used for throwing the several worm wheels out of gear 
with their respective screws, so as to admit of their being adjusted to zero 
before using the apparatus, the faces of the wheels being properly divided 
and numbered for that purpose. In order to facilitate the adjustment of the 
apparatus in the dark, it is proposed to apply asmall stop pin to one or 
more of the wheels, which, on adjustment, will strike against a fixed stop 
when the wheel is turned to the zero point, The specimen cup which forms 
part of the deepsea sounding apparatus consists of an annular cavity formed 
in the lower part of the chamber which receives the specimens of material 
composing the bottom, the inner wall of this annular cavity being the upper 
part of a tubular opening formed in the bottom of the cup, the upper lip of 
such opening rising some distance above the bottom of the annular cavity, 
so as to preventall chance of the specimens escaping again. For further 
security a drop valve or lid is placed over the opening which closes the saine 
when the lead is ascending. 

1190. C. E. Heike, Great Portland-stvect, London, “ lnprovements in diving 
helmets, dresses, and apparatus, parts of which improvements may alao be 
employed for extinguishing yslres in ships, and other consined places.” — 
Dated 23rd April, 1862. : ‘ 

The First improvement relates to the pump, which is constructed as a 
three throw pump, to supply air to divers, but the several parts are so 
arranged and constructed that it may be employed, if required, to throw or 
force air and water at the same time, but of course through distinct and 
different hose. In carrying out this part of the invention, and in order to 
render the pump applicable for the double purposes above mentioned, the 
air chamber is divided into two or more compartments, one of which is 
connected with the cylinder which is employed to force or pump air. The 
other chamber is connected with the water force pump, but the two com- 

artments may be made to communicate by means of channels on the 
outside, so that all the three pumps may be made to force cither air or 
water, as may be desired. By this means the apparatus may not only be 
employed for supplying air in diving operations when required, but may 
also be used for the purpose of extinguishing fires in ships or other confined 
places. In this case the three throw pumps may be used not only to throw 
water but also to supply air to the person employed to put out the fire, and 
who, when protected by a diving helmet or covering for the head, will, by 
means of this apparatus, be enabled to enter a place filled with smoke in 
which no person without the apparatus could exist ; the pump, at the same 
time, will force water on the fire, the hose being directed by the man who 
is protected from the smoke by the diving dress. The next improvement 
relates to the head and breast gear of the diving dress, and consists, in the 
first place, in increasing the depth of the breast plate, so that it may cove 
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the chest and the region of the lungs, so as to protect the lungs from the 
heavy pressure of the water. The Last improvement relates to the boots of 
the diving dress. Instead of making these articles of leather, which, by 
e exposure to the water and air, soon become unserviceable, the 
patente € proposes to make them of canvass, coated or prepared with india 
rubber of suitable thickness, so as to render the fabric perfectly water- 
tight The lower edges of the boots are secured to the leaden sole by copper 
screws or rivets passed through copper bands attached to the sole; all the 
seams are secured by copper screws or rivets, and the upper part of the 
boot is secured to the dress in the ordinary manner. 
1193. H. WukatLey, Mizfield, “ Improvements in or applicable to the employ- 
ment of ¢ ‘team for heating or drying purposes.” — Duted 24th April, 156 
The pate ntee claims the application and use of a pump for drawing off the 
condensed water or steam from steam piping, and returning the same to the 
boiler or steam generator, or to be used for other purpo-es. 





















1195. W. D. Ruck, Duke-strect, London Bridge,” The ia nufacture of grease 
Srom coul-tar, coal-oil, ereosot, ov de+d oil.”"—Dated 24th Apri, 1362. 

This invention consists in obtaining a certain grease from coal-tar, coal- 

oil, creosot, or dead oil, The inventor takes either of these and treats it with 


sulphuric or other suitable acid. Having freed it from the acid, he heats it 
and runs it into cold water, It is to be ‘well stirred, and the grease then 
forms in lumps at the bottom of the vessel in which it is so treated. The 
grease is to be pressed toextract the water fromit. [t is then suitabl 
for lubricating purposes, and also for candle making when mixed with other 
substances —Not proceeded with. 
1196. J. Winsnorrow, Dalston, Middleser, “ Wet gas meters." —Duted 2th 
April, 1s 

The voble ch of “the se improvements is to facilitate and render more uniform | 
the supp'y of gas by wet was meters. For this purpose the inlet valve, ir 
place of being applied direct to the float, is attached to it by leverage in such 
manner that, when the float rises and falls a short distance, the distance of 
motion of the valve is increased in proportion to the difference in the length 
of leverage employed. The float moves in a chamber sealed above the 
water line from the inlet valve, so as to have gaseous communication only 
with the measured gas chamber. 

1201. F. DANGERFIELD, Bedford-street, Westméuster, “ Lithographic or zinco- 
graphic presses.”— Dated 24th April, Ws 

The patentee claims placing the printing cylinder over and the ser: 
under the bed which is made to turn over, to move toand f: 
receive pressure from the scraper by means of bolts acting against an eccen- 
tric or cam, as described. 

1202. KR. Musnet, Coleford, Gloucester, “ Lining, repairing, or fettling of 
puddling furnaces Dated 2th April, sor. 

This invention consists in employing that refractory ore of titanium called 
ilinenite for lining, repairing, or fettling the sides of the paddling furnace, 
in order the better to enable the sides of the said furnace to withstand the 
action of the iron, slay, or cinder generated during the puddling process. 
* Bull dog” or hematite iron ore may be employed in mixture with ilinenite 
for “ fettling” paddling furnaces according toe this invention, but the addition 
of these substances (bull doy iron and hematite iron ore to ilinenite for the 
purpose of repairing or fettling the puddling furnace) is not essential to the 
success of the invention. 

1206. 8. C. Samuspury, Coventry, ** Sewing machines.”—Dated 25th April, 


1862. 
































The chief object of this invention is to manufacture sewing machines that 
shall be equal to heavy work, such as boot sewing, and the sewing of coarse 
clothing. To avoid the vibration which attends the working of machines with | 
a rocking lever or levers for operating the vertical needle and presser foot, 
the inventor proposes to empley a novel combination of parts, which enables 
him to work the + eedie and presser, and also the shuttle, from cams on the 
driving shaft, which shaft is mounted above the table of the machine. The | 
cam shaft is mounted in a hollow bracket arm, and carries at its extremity | 
a compound cam, groove inthis cam receives a bowb from the pendant 
arm of a crank lever, which has its fulcrum on the bracket arm, The other 
arm of this lever is connected by a link to the vertical needle bar, and 
through this arrangement the vertical movements of the needle are obt 
A second erank lever or «lon the bracket arm, and set at right angle 
to the first mentioned lever, is operated by the inner face of the cam, and 
while reciprocating it strikes po the under side of a pin projecting from the 
stem of the sser, und lifts the same from the work, A spring (as usual) 
serves toreturn the presser to its pressed position. The feed motion is 
effected by a cam pri tion on the outer end of the cam, acting upon one 
end of a reck lever, the other end of Which carries a pin that bears upon the 
inner ex of the presser foot stem. Every rotation, therefore, of the cam 

haft will mourt a rocking motion tothe presser foot, and thereby effect 
the feed of the cloth up to the vertical needle. For taking up the slack 
thread he employs a swinging arm pendant from the vertical needle guide 
box, through the end of which the thread is passed on its way to the eye of 
the needie. A crank pin on the end of the cam shaft gives this arm a move- 
ment outwards at the moment the slack is made, and thus the slack thread 
is drawn on one side.— Not proceeded with. 
1211. P. R. Daummonp, Perth, “A revolving rake 
the cvound.”— Dated 25th April, VWs62. 
This invention cannot be described without reference to the drawings 
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"—A communication.— 





Davies, Liverpool, ** Circuit horse powa 
Date 125th April, bz 
This invention cannot be described without reference to the drawings,— Not 








proceed with, 
1213. KR tonents, Kenninglon-oval, Surrey, “ linprovements in the pre- 
paration of paper Jor copying letters and other documents, and in the pre- 
paration of copying ink.” — Dated 25th April, Wso2 
For the purposes of this invention the inventor impregnates the paper with 
a material which, when a document written in ink is pressed against it, will be 
acted on by the ink, and thus produce a copy of the writing. The material he 
employs for this purpos glycerine, or ccrine together with tannin or 
oxalic acid, or glycerine together with sub-carbonate of potash, or glycerine 
together with tannin and sub-carbonate of potash. The paper, after having 
had these materials applied to it, may be made inte books in the ordinary way, 
and letters or other documents may be copied upon it by simply placing the 
letiers on the paper, and pressing the book in a press, the leaves being sepa- 
rated in the ordinary way by what are known as oil sheets. The improve- 
ments in copying ink consist in combining glycerine, molasses, and the seeds 
known as albemoschus, with ink making materials. — ot preceeded with. 


















Apparatus Jor the safe con- 





1216. J. Aspinan, 3 

aie rou sea tola 
whe wrecks 
» [862 


papers, doce its, money, ond ot h 


casualties coeur at sea.”’—Dua ted 





paratus consists of various thicknesses of cork fastened together, 
throw h the centre of which an aperture is made suffictently large to receive a 
Water-ticht brass or other metal tube or vessel, which is to be inserted and 
fixed therein, the niouth of the tube or vessel being enclosed with acap, which 
is to be screwed thereon, so as to secure any letters, or papers, or valuabk 
articles in tae tube The cork is enclosed in a case of sheet copper, zinc, or 
other metal, and to the exterior of this ease a brass plate may be soldered, or 
otherwise secured, on which the name of the ship, owner, 1 ter, or port 
nay be engraved or stamped These buoys may be of various sizes and 
r otherwise, and the tube or vessel cap and name plat 
zine, wutta percha, tndia-rubber, or other 
sea, and the tube or vessel may 











may be of varie 
durable material suite tab ’ 
he secured either with a serewed cap, india-rub 
fastening, ast be found most serviceabh The 





or cork stopper, or other 
apparatus may be used for 



















scientific and other purposes, such as for ascertaining the direction of currents, 
Izis. A.C. Kink, Bathyate,  Beyfvigevating apparatus.”—Dated 25th April, 
Isc: 
This invention relates to a pecul ar arrangement and con bination of appa- 
ratus for producing cold by the alternate ¢ | jon and «© pan ot air o 
any incondensible and elastic gas, and ts rnately compres x ane 








expanding the air or gas ina vessel having a movi pisten, and mionibe { 
With a suitable regenerator, t! h which, on the piston belt meved to one 
end of the vessel, Uhe enclosed air may pass freely to the \ 
















fts heat or absorbing heat from the enerator as it 

piston is caused to move such a iuanner that t 

pressed, will always be at one end of the vessel, wi “the patentee ¢ 

hot end, and while bei expanded will be always ¢ s opposite or ¢ 

of the same, the regenerator preventing the conveyance of heat or cold trom 
one end of the vessel to the other, ‘The heat generated during compression is 





removed by exposing that part ot vessel to a current of cold air, water, « 
any other cooling medium, while the cold produced at the other end by expan- 
1 to refrigerate any liquid or substance which may be breught in 





Sion is use 








contact therewith. 
1219. A. ArrLecartn, Dertford, “ Improvenents i rinting in colours, aud | 
in apparatus to be enployed for Ves purypose.”— Dated 2k April, Us0r. 


Por the purpose of printing a Sheet in several ‘colours, the inventor fixes the 
paper or material to be printed in a frame which holds securely the edges, and | 
it may be other parts of the sheet. In printing he employs a numbe ch | 








frames; they are entirely separate from the printing press, and have the sheets 
placed in them by hand labour, The frames are all made of exactly the same 
length and breadth. The series of printing blecks (one for each colour) are 








straight line, or lines, one behind the other, and their dis- 
urately to correspond. The frames containing the 
and they are 
y one behind 





arranged truly i 
tances apart are made a 
sheets to be printed are laid in succession on the bed of the press, 
kept against a guide rail thereon, so that they may be accurate 
the other, and the last frame of the series is pressed up to a stop at the end of 
the bed. In printing, the series of blocks, arranged, as above dese ribed, one 
behind the other, are brought into contact with the corresponding series of | 
frames containing the sheets to be printed, and each block prints its own 
colour; then the end frame of the series is removed, and the remaining frames 
are pushed on until they are stopped by the stop at the end of the bed, a fresh 
frame being introduced at the commencement of the series. The blocks then 
produce another series of impressions, each sheet being then printed with two 























| the sail reversing engines being connected to the 


colours, which it will be seen will exactly register the one with the other. In 500 deg. Fah. Secondly, they dissolve or mix rosin, bitumen, coal, paraftine 
this manner the work goes on, the sheets being impressed in succession with or naphthaline, or fat, tallow, or oil with fusel oil, and in the same way sub- 
each of the colours, and this being done the frames containing them are re- | mit the mixture to distillation, drawing off as much of the oil as will come. 
moved at the end of the series.—Not proceeded with. ; Lastly, they pass fusel oil by itself, or any of the aforesaid mixture: S, through a 
1222. L. McLacutan, Manchester, “Governing or regulating light used for | red hot tube, which splits the oil into propylic and other alcohols. With cer- 
taking photographic portraits and other photographic pictures.”— | tain oils all or any of these oils so produced are burned in a paraffin oil or other 
Dated 25th April, 1862. appropriate lamp; or the inventors use them as solvents for gums and 
This invention consists, First, in a method of preventing the direct rays of the | C@0Utchouc; or such as are without any unpleasant odour they employ as 
sun from falling upon the sitter or other object to be copied, and of modifying detergents.—Not proceeded with. 
or directing the light as occasion may require. , This part of the invention the | 1233. A. Borie, Birmingham, “ Manufacturing hair pins and cottar pins,” 
matentee divides into two portions. In the first instance he causes strips of —Dated 26th April, 1862 
wood, or other suitable material, to hang downward from the roof, at such a | This invention cannot be described without reference to the drawings, 
listance apart and of such a depth as to shut out the direct rays of the sun. 
These strips, if desired, he hangs upon centres, so that they may be inclined to | 
any angle; or, in addition to the strips above mentioned, he places cross-pieces 
Within the spaces formed by such strips, which cross-pieces may also be moved 
to any angle, so as to govern the light in the other direction. The Second 
division of this part of the invention refers to the side light, in order to govern 
which he uses projecting slips extending sideways; but in this instance he does 
not use these by themselves, but in combination with partitions situated | 1235. G. Biscnor, jun., Swansea, “ Treating : 
within the spaces between them. Another part of the invention relates to a silver, or either of them, to obtain metallic 
method of preventing light from being reflected from the background in taking | th April, 1862. 
photographic portraits. And, Lastly, the invention consists in the applic | This invention consists in the use of certain proc 
tion of the above mentioned method of regulating ligt to the lighting of picture | the metals are obtained in the metallic state. 
galleries. | ing copper from solutions containing this met: 
3. E. ALL. Necrerri and J. W. Zampra, Hatton-garden, London, * Mer- | frst place, obtains metallic iron in a finely div 
curial minimum therinometers.”—Dated 25th April, 1862. | the oxide or sulphuret ora salt of iron, tak 
This invention consists, First, in the employment, in minimum thermome- The finely divided iron so obtained he introduces in suiti 
ters, of a platinum plug, such as the patentees described in the specification of | Solution containing copper, and in this manner he immediate 
their patent for * Improvements in the construction of maximum thermome- cipitate of metallic copper, very much purer than the preci 
ters,” dated March, 1852 (No. 14,002. This plug need not, however, be a —— by means of iron in other forms. 
fixture in any part of the tube, as described in that specification, but may be | 1236, 
arranged to act as a kind of valve. Instead of being placed between the mer- To dresses.” —Dated 26th Apri, 1862. 
curial bulb and the indicating tube, as in the improved maximum thermometer This invention consists in a combination of steel, iron, or other wire with 
above referred to, the plug in the minimum thermometer must be placed be- | stout threads or cords composed of cotton, flax, or other fit yrous substance. 
hind the bulb, and be so arranged that, when the mercury expands, the latter | Two, three, or more of the wires are arranged longitudinally : uve nient or 
will either pass the plug—if it be a fixture into an additional bulb or supple- | suitable distances apart, according to the intended width o : to be 
mentary reservoir, as described in the specification of a patent, dated Oct. 15, | produced, and between these wire warps are placed in sufficient number firm, 
1855 (No. 2,306) --or the mercury a push the plug forward if it be adapted to ) Strong cords of cotton, flax, hemp, or other suitable fibrous substances. All 
act as a loose valve; but on a decrease of temperature the piece or plug of | these are arranged in the form of a warp, and are woven in 1. fabric in the 
platinum, if loose, will follow the caamae until it arrives at a contracted part | ordinary manner by means of a weft. f desired the wires y be covered 
of the bore ; or if the plug be fixed the mercury will recede from the additional | with cotton or other fibrous swhstance, and when the combined tabrie is com- 
bulb or supplementary reservoir, and also trom the connecting tube as far as | pleted it will be sufficiently elastic, and much lighter than ordinary crinoline 
the plug and no further, unless force be applied to detach the mercury from the | wteel hoops.—Not proceeied with. . 
platinum, This part of the invention is based upon the aftinity of mercury for 1238. A. V. Newrox, Chancery-lane, London, ** io 
platinum, as the platinum plug will allow the mercury behind it to glide past, munication.—Dated 2th April, 1862. 
but will hold on to and retain the column, and prevent it trom being detached | This invention ap plies to hollow pressed glass ware, ais to hollow wiles 
from the platinum until force be applied, The operation of this instrument | ware produced by blowing, and to glass ware made by a combination of the 
will be as follows :—The instrument is set for observation by lowering the indi- | pressing : and blowing processes The nature of the First part of the inve n- 
cating tube until the end of the mercury reaches the platinum plug, and is | tion consists in producing a solid wall toa hollo s lamp bowl, a tumbler, 
there held by the affinity of the platinum for the mercury. The mereury in | and to other similar pieces of hollow glass ws wit h ornaments formed in 
the indicating tube will then show the present temperature. Upon a decrease or on the glass composing the wall at a point intermediate of or between 
of temperature the mercury will recede in the indicating tube nd will con- the inner and outer plain surfaces of the wall, by a combination of a press- 
tinue so to do until the minimum temperature is attained. Should any | ing and a blowing operation or process. The nature of the Second part of 
increase of temperature take place in the ineantine, the mercury, instead of | the invention consists in the combination of the blowing aud ¢ pro- 
rising in the indicating tube, will pass or push Weare the platinum plug, and cesses for the production of glass lamp pegs and other similar ; ; with 
will enter the supplementary reservoir; then, should another decrease of tem- | ornaments on ae inner or outer surfac:s in a more expeditious and cheap 
perature take place, say below the minimum heretofore attained, the mercury | manner than is at present known in the art of glass manufacture. The 
will first recede in the supplementary reservoir or bulb until it reaches the | nature of the Third part of the invention consists in a method of producing 
platinum plug, which will hold it ther re, and thereby indicate the former mini- | pressed openwork figures, such as flowe shelves, and leaves, network, 
mum temperature. “The mereury will, trom its afinity for the platinum, | and geometrical figures in coloured glass, and uniting the same to various 
ng tube, and | descriptions of glass ware, so as to stand in bas relief. s manufacture 
combines the pressing and blowing processes, or requires but one or the 


recede no further therefrom, but will recede only in the indica 
thereby indicate a further decrease of temperature. 

other of them, according to the character of the article being made, or as the 
fancy of the operator may dictate. 








a. Il. W. Hart, Manchester, “ Rejlectors ond shades Jor gas and other 
lights."—Dated 26th April, 1862. 
This invention relates to reflecting shades for gas 
| sists in the applic ation of a metallic surface to pay 
forming the refl g medium or surface, while the 
of the shade. 


und other lights, and con- 
{, the metal 
forms the body 
















(ons Containing copper and 
copper and silver.” —-Dated 











ses by means of which 
the purpose of obtain- 
+ the patentee, in the 
led form, by reducing 
to avoid fusion. 
n into the 
obts uns a pre- 
vitated copper 






















y 4 SMITH, North Perrot, Sonersetshire, ** Crinoline ov clastic loops 
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1224. W. E. Newton, Chane ry-lan “ Li “ Chimneys jor lamps."—¢ 


communication.— Dated 25th A Is 













This invention cannot be deseribed peed oa reference to the drawings, 1240. G. B. Goopman, Baker-strect, P: London, “ Appa- 
C. Le Sover, Twickenham, Middlesex, © Manufacture of nails, bolts, yatus sor preventing accidents in or ’—Dated 28th April, 
screws, eves, and split keys or prrs."—A conmmunication.—Dated 1s¢ 


26th April, Is This invention consists in an arrang¢ ery or apparatus 
According to this invention the head of the nail, bolt, rivet, serew, eye, and | Which suspends the mine skip or 
split key or pin is made of porcelain, or any other kind of earthenware, and | otherwise the said skip or cage becomes detache 
when partially dried a hole is partially made in such head to admit the shank | ratus.—Not proceeded with. 
or other part of the na‘l, bolt, rivet, screw, ¢} key or pin, which is | 1241. J, Bt RNIE, Castle Douglas, N.B., “ Tobacco pipes." —Dated 28th April, 
further fixed to the head by means of a cement composed of quickliine, white of 1862. . ¥ 
egg, and slack lime.—Not proceeded ah Under one modification the stem of the pipe—which may be formed of 
BrockLenurst, Macclesyicld, Cheshire, “ Machinery for reeling | metal,wood, glass, or other suitable material—forms a moderately wide tube 
, trains, orgunzines, and saving silks.” —Dated 26t! Apr “il, 18 or cylindrical chamber. The lower part of this chamber has fitted to it, or 
The object of this invention is to obtain an exact number of yards or me tres is formed with, an internal tube, which extends a short distance up the pipe 
ineach skein of silk for dramming and sizing purposes. In performing the | stem. The diameter of this internal tube Corresponds to and is intended to 
invention a rod with handles running parallel with the recl, and within reach | receive the tube of the bowl, which is preferred to be made short. An 
of the workman, is applied to the throwing or winding machine ; to this rod | ordinary mouth piece is fitted into the apper end of the stem, and this is 
is pointed a lever connected to the gearing by which the reel is driven, by | preferred to be made so that its tubular extremity extends a short distance 
Which arrangement, when a thread of silk breaks, the reel is instantly thrown | down the stem. The bow] of the pipe is fitted with an internal, movable 
out of gear with the driving power, thereby suddenly stopping the reel, and | dise ; this consists ofa small perforated metal plate fitting the lower part of 
preventing any more threads being wound on until the broken end is pieced | the bowl, and extending over the aperture through which the smoke is 
drawn, ‘The dise is formed with a thin slip of metal, which is bent upwards 
and bent over the edge of the bowl to admit of its bein g¢ lifted out, bringing 
with it the contents of the pipe. With these arr: gem nts the tube of the 
bowl cannot get stopped by the ashes of the jehnann, while the oily matters 
drawn out of the tobacco in smoking condense in the inner surface of the 
stem, and flow down into the space round the inner tube, which effectually 
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up.—Not proceeded with. 
1227. G. H. Law, Rockester-road, Canuleu New-voad, London, “ Draining 
lower=pots, d&c.”-——Dated 26th April, 1862. 

This invention consists in the use and adoption of a dome-shaped, or of a 
basin-like or hollow conical, or conoidal, or pyramidal, or flat perforated piece 
of zine, galvanised iron, tin, or other metal, carthenware, glass, or wood, : 
gutta percha, or other material, provided with openings at the edges or other | Preve nts the return of the fluid to the bowl.—Not rox 
points thereof, which is to be placed over the hole at the bottom or at other | 1246, 1, F. WELLS, Woolwich, ** oo clamps or cramps for joiners’ and 
point of the flower-pot or other article to be drained.—Not proceeded with. other work.”—Dated 29th April, 

This invention consists in the use of a _notche ~d or plain bar of metal of 
any desired length, according to the purpose to which the cramp is to be 
applied, with one or more sliding arms formed in the manner described. 

When one arm only is used, the end of the bar is turned up to form an 
abutment or pressing surface, against which one » of the material to be 
simultaneously or consecutively upon one and the same piece of metal, substan- clamped, cramped, or compressed is placcd. The sliding arm is self-fixing 
tially as described. Secondly, the arrangement of rolling mills wherein two or by its peculiar form, and when ] x ad in the proper r position upon the bar, 
more engines or sets of engines are employed for imparting consecutively two | forms the other abutment, An adjusting : ther in the head of 
or more diff-rent speeds in the same direction to the rolls, one of the said | the bar, or in the end of the sliding arm, or in both, ce tes the cramp. 
envines or sets of engines being put in gear with the rolling mill when a cer- | In place of twining one end of the bar up. a plain bar, din be i geet 
tain speed is required, and another of the said engines or sets of engines bemg directions, ar d two sliding arms may be e adde The sliding arms are 
put in gear with the rolling mill when another speed is required, substantially | 1° med with a hole or slot . one end, through whie ich the bar can be passed, 
as described, ‘Thirdly, the arrangement of rolling mills wherein two or more The arms can thus be moved along the I war to any required position. 
sets of reversing engines are employed, each set of reversing engines ranning at 1248. J. E. A. GwyNnnu, EBssexr-s t Wi var: s, Strand, Londoi 
a different speed, and one set of the said reversing engines being connected to for lifting, forcing, and ct # ing.” —Dated Wth April, 1S6s 
the rolling mill when a certain speed is required, ating rset of | ‘This invention cannot be described Without reference to the drawings. 

mill when a — ‘ , ” 
different speed is required, the first named set of s being then | 1249. R. E. Dixos, New York, “ A smoker's pipe end tobacco pouch.”—Dated 
disconnected from the rolling mill, substantially as « Fy urthily, | ae April, 1862. pave se" ie - 5 
the arrangement of circular saws for trimming the metal after being | rhe disting uishing nature and character of this invention consists in 
rolled, wherein the saws and steam engines driving the same are | arranging and fitting a small con pact box or case for holding and protect- 
mounted on movable platforms, the engines being commected to the main steam | ing the pipe when not being used, and for keepit and carrying matches 
pipe by a pair or more of trunnion-jointed pipes, admitting of the plattorms | and other little articles of convenience for smokers, 2 d in connectit sand 
carrying the saws being moved within certain limits without its being requisite | combining therewith a bag or pouch for keepin x the tobacco for sm king, 
to disconnect and reconnect the said jointed pipes from and to the said main | Which, however, is entirely distinct from the pipe case, except when the 
| pipe is to be filled, when communication is made between the two without 
ee } opening or detaching either, und the pipe filled without the use of the 
Pervyer9 | hands or fingers to put the tobacco in the pip e.—Not procerded with 
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1228. J. GN. ALLerNr, Al/reton, Derbyshire, “ Preparation cid manufac- 
ture of iron and steel.” —Dated 2th April, 1862. 
The patentee claims, First, the arrangement of direct-acting steam ham- 
mers, Wherein one vertical or nearly vertical steam hammer is combined with 
one or more horizontal or nearly horizontal steam hammers, to act either 
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Machinery 

























steam pipe, substantially as described. 


1231. 8S. avd G. Cneavin, Boston, Lincol 
i / 





ve, *‘ Filtering a 













wate) th Apri, Is6 
On the 5th December, 1833 i patent (No. 2,820) was one of the | 1250. S. W. Newineton, Goudhurst, Kent, “ Apparatus fir letting of and 
present patentees tor * a double action or belt tilier,” and the : ; stopping the low of m cosksand vessels, such apparatus sori 
this filter was fully described in the specification of the said paient. ing a tap and substitute sor the ordinary vent p ed th April, 
as there described, has a bowl or vase at the top; this in practice is found Is62. 
a ult to construct. According to the present inventi the patentees do not This invention consists in forming 1 tap and s bstitut for the ordinary 
employ this bowl, but in place thereof they carry up the body of the filter | vent peg by having an ordinary tt ibe or duct with an open or perforated end 
i ! than before, and the upper | to be inserted into the cask or otuer ve ‘apacity, and also provided 





(which may be eylindrical or of other torm) bigh rf 
part thereof they employ in place of the bowl, this portion being divided off by | with a nozzle or outlet (though it is ne ty, asin ordinary 
cylinder employed as | taps, that the sane should be provided with a stopper, neither does the 
before to contain sponge or similar material. il cylinder they | patentee ordinarily use the same). The nozzle i vided with a flexible 

ving material with whic ht r first comes in | tube, which has a small tube at its end, wh: re uid can be let off 
contact, and below this there is as before another bed of titering material con- | when required, or the tl —— stopped, by j 4 the same in 
tained between two pertorated phites, and for facility of revewing this material, | the vent hole of barrel, ask, or vessel of capacity, thus stopping the vent 
as well as to facilitate the original cousiruction of the filter, they hole and the flow of liquid by one and the same oper: Hence by this 
vessel (where this filtering bed comes) | arrangement, when letting off isin progress, » vent hole is unstopped, 
off is finished the ven le is to be stopped by the 





am 





a partition through which passes the small pe 








pack the filtering or pur 












make the ecutral portion of the extert 
separate from the upper and lower parts of the same vessel; the parts fit | and when the lettir 
together with flang igement | saiitube. 
allows of ready access to the filtering material. In order to clean the filter 1260. E. B. 
from time to time when it is not necessary to change the filtering materials, 
they introduce a plunger or piston into the inner pertorated cylinder, and work This invent 
it up and down as a pump. To facilitate this they arrange the exterior vessel | yocco] (which is suspended on axes) above the molt-n metai, 
so that a lever like a pump handle may be connected with It by a pin or axis, | Gown upon or through the metal, in place of blowing up through the same 
and to this lever the rod of the piston or plunger is also jouted : this method as heretofore. 
ke FY ) speci icable to filters of large size. There is a | * - 
aseeie danie tet iel4 ings Boa v ate gnc ther in deaning 21 a me on 1263. M. HENRY, Fleet-street, London, “ Apparatus for aerating liquids, we, 
—A eo mmunication.— Dated 2th Apri, 62. 

This invention relates, First, toan improved fastening arrangement, and 
the mode of applying the same for the purpose of securing covers, mounts, 
caps, or tops on vessels or apparatus for aerating liquids. According to 
these improvements the mount, cover, cap, or top by which the vessel or 
-WoEéE , : — r r+ apparatus is closed is placed on a ring or cojlar formed or fixed on the neck 
id FLW. EMMERSON, Stratford, “ Treatment of Susel | of the vessel or apparatus, and has hinged or joined to it two bent, curved, 
—Dated 26th April, 10 : or arched arms, links, or pieces, to which are hinged or jointed other arms, 

These improved processes for tre: iting fusel oil consist, ae ¢ fuseloll | Which may be described as levers, and which, when depressed, are brought 
with any hydro-carbon, such as petroleum, rock oil, Kerosene oil, pare affine ¢ » | ete such position that portions of them are caused to bear stor take 
turpentole, naphy ha, or the heavy oils remaining fre S aemmaiaentoas > | into the under surface of the ring or collar, by which means the mount, 
oils, or of naphtha, or of benzele from coal tar, pentine, or other cover, or top is securely fastened on the apparat there- 
substances. The proportions vary according to the oils used, from 10 per cent. from by raising the jointed arms and thereby mov ing ¢ them from «rT causing 
to 100 per cent. of the oils to the fusel oil used. This mixture the invent them toclear the ring orcollar, The next improvement relates to the arrange- 
submit to distillation, and draw oif as much as will come ever under a heat of ' tent and application ofa tube divided into two fluid ways. According to this 








and are secured by screws or bolts This : 





Parliames it-street, he tminster, ** Apparatus used in the 
re of malleable ivon and § "—Dated 2th April, 1862. 

»n consists in placing the tuyere or tuyeres of the converting 
and in blowing 








manufac 
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passage made for the e+ 

the filtering beds, as well as below, as is described in the said former specifica- 
tion, In filters or puritiers of large size several of the inner perforated cylin- 
ders may be employed. For the pur; ering and purifying water in 
this and other apparatus, they employ coal, either prepared by washing it with 








se of fil 





acid, or otherwise. 
1232. F.G. SPILSBURY @ 
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Dec. 12, 1862. 


THE ENGINEER. . 











improvement a tube is employed so divided as to form two distinct passages 
or fluid ways, one of which is for admitting liquid to the powders in order 
to generate the gas, and the other is for the exit of the aerated — 
the apparatus. The apparatus for the aeration of liquids con: as a 
chamb: rs or compartments, one—the upper—for containing the liquid, anc 

the other—the lower—for holding the powders; and the tube is applied to 
this apparatus in such manner that the inlet way shall lead at bottom _ 
the lower or powder chamber, and shall open at top into the upper or liquic 

chamber, at a height therein which may be regulated according to the 

















manner that the flow of water from the main is unimpeded by any of the 
working parts of the valve, and by thus reducing the friction to secure the 
greatest amount of effective force.—Not proceeded with. 
1309. E. OMEROD and ©. Scurete, Manchester, Apparatus Jor cutting or 
dressing stones.”—Dated 8rd May, 1862. 
This invention relates, principally, to improvements on a patent granted 
to Christian Sclfiele, dated the 22nd February, 1860 (No. 475), and it cn- 





| sists in causing the swinging tools to strike at an angle before arriving at the 


quantity of liquid required to be injected on the powders for generating the ' 





rt le the outlet ads from the exit or mouth of the vessel to an 

opening in the upper or liquid chamber near the lower part thereof. 

1267. J. HARRINGTON end T. PERKINS, Birmingham, ** Mountina photo- 
’ for visiting cards, &e.”— Dated 30th April, 1862. 

This invention consists in making a depression in that part of the card at 
which the photograph is to be mounted, the said depression being of the 
size and shape of the photograph, and constituting a sunk recess, in which 
the photograph is placed and secured by gelatine or other adhesive ma- 
terial.— Not proceeded with. 

1269. G. Davies, Serle-street, Lincolu’s-inn-felds, London, “ Manufacture of 

c."—A communicotic r.—Dated 30th April, 1862. 

ms the substitution of malleable cast iron for wrought 
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pas, Wh 








graphic portiai 














nails, screws 
The patentee 
iron in the manufacture of nails for shoe making and other purposes, anc 
of various small articles of ironmongery, Which may be either covered with 
acoating of another metal or not, as described. 
1274. H. Hickman, Miller-ploce, Park-road, Dalston, ‘ Fastening ladies 
, be." —Deted 30th Apri, 1562. r 
This invention consists in the use of a perforated piece of metal, made in 
such shape or form as is required in the making and manufacturing of 
ladies’ cringline and other skirts, dresses, and articles of wearing apparel ; 
also for the more securely fastening elastic and other bands. Being perfo- 
rated, the piece of metal becomes, When applied to tapes, wires, or other 
substances, immovable, and, consequently more durable and efficient 
method of fastening than any now in use.—Not proceeded with. 
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1275. J. OxLEY, Sheffield, * Apparatus for cutting and chopping bread, &c.”— 
Dated 30th April, 1862. : we 
This invention consists, essentially, in the employment of a knife which 
is connected at each end to a lever, vibrating on a centre on the table or 
base of the apparatus, so as to impart a draw cut to the knife. 
278. A. Prince, Trafalgar-square, London, ‘* Composition jor casting 
represent marble.”—A communicaticn.— Dated 20ehr April, 1862. 

The patentee claims the composition formed of minerals and water; SS, 
si e of soda or potash, or both, substantially in the manner specifie dl, 
constituting asubstitute for s) sum and marble, for the purpose of casting 
copies of figures, busts, relievos, and articles of sculpture of every kind, 
and carving work for ornaments and other useful purposes, 
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9, W. STaxFEN, George-strect, Portman-syuare, London, “ A new material 
to be ased in the manufacture of brushes, and also applicable to the pur- 





poss for which bristles, horse hair, and human hair are now used.” — 
Dated 30th April, 1862. 

This new material is that which results from the treatment hereinafter 
described of the bark of a certain tree, known as Arenga Saccharifera. The 
patentee prepares the bark to obtain the said material in the following 
manner :—He first soaks the bark in water, and next boils it in an aikaline 
solution for a given time ; he then soaks the fibres in a mixture compused 
of fatty or oily matter, alkali, and water, and after remaining therein for 
about twelve hours they are removed and dried, when they wiil be found to 
be tovgh and elastic. The fibres may be dyed according to the purpose for 
which they are required. 
1zsz. A. H. Fik_bEN, Custle-street, Holborn, London, “ Show jus, signals, 

lamps, and lighthouses, de.” —Datet 30th April, 1862. 

The object of this invention is, First, to reduce the weight of show ja 
and at the same time to increase the brilliancy of the same, by the use of 
glass rods or tubes, bent or straight, of either white or coloured glass, or 
white glass filled with coloured liquids, and so disposed and arranged as to 
admit of the said tabes or rods being illuminated inside the circle formed by 
the said rods or tubes, or by means of light reflected through the said rods 
or tubes. Secondly, to make a marked distinction in the colours used, and 
in the nature of the light thrown out, the rays of colour being distinct 
according tu the colours used, being a great difference and improvement on 
the present show jars, lamps, signals, and lights in lighthouses now in use. 
Thirdly, in using this method of illumination for signal purposes, such as 
lighthouses and railways, where the combination of colours used would 
give to that place a position and positive character, the disposition of the 
tubes and colours used at once deciding the position of the lighthouse or 
signal. Fourthly, the light to be employed for the said show jars, signals, 
lamps, or hghthouses is to be of any description suitable to the place and 
position of the said show jars, lamps, signals, or lighthouses, as desired or 
required, aided by lenses and reflectors, 

1284. H. Wituis, Albany-street, Regent’s Park, ** Vaiv 
discharge of gasous bodies.” —Dated 30th Apri!, 1862. 

This invention cannot be described without reference to the drawings 

1288. W. B. Smiru, Camborne, Corniall, and W. Bexnets, Tucking-mill, 
Corneal, “* Inprovements in the method of, and apparatus for, preventing 
the injurious effects occasioned by smoke, sulphur, and the deleterious gases 
which arise Jrom stacks, chimneys, calcining houses, chemical cud other 
jurnaces.”—Dated 1st May, 1862. 

In order to effect the objects of this invention the flue, which is conducted 
from the back of the fire, must be carried on to a small case, in which is a 
blast fan, from whence the flue must be continued to a chamber, or if need 
be to a succession of chambers. When the blast fan is made to revolve 
rapidly it causes a draught in the flue, which can be regulated as desired, and 
which carries onward the smoke and the gases evolved during combustion, 
andthe air which passes into the fire and discharges them into a chamber 
ora succession of chambers, where they are treated according to their nature, 
no air being allowed to escape but that which is harmless, and this is passed 
through a finely perforated metallic plate, or through a sheet of canvas, or 
such like material, which is affixed to the outlet from the chamber into 
which they are discharged.—Not proceeded with. 
1289. C. P. A. Doucnarn, St. Cloud, France, “ 

shutting off water, d-e.”—Dated 1st May, 18 

This invention consists in the construction of a sump cock, which may be 
visited and repaired without removal from the conduit or pipe to which it is 
fitted, such removal oiten being very diflicult, and interrupting the service 
if the cock be upon a main conduit. For this purpose, that is to say, to be 
enabled to repair without removal to a workshop, the cast iron sump, which 
is conical, carries two hollow dovetailed fillets, in each of which dovetails a 
leather washer of gauge corresponding with the cock, and fixed simply by 
the dilatation of the leather, which is placed on its thickness when wet, a 
little ammonia being added when necessary to fix the oxidation. Thi- 
leather thus held on the sump rubs against two surfaces in brass or bronz 
of a cone forming one body with the cast iron cock, having previously been 
turned with it, and imprisoned by the aid of an hydraulic press and conical 
mandril. This arrangement permits the cock to be of one piece, that is to 
say, without joint at the side, which lessens the chance of leakage, and 
further, in case of accident to the leather washers, they may be rapidly 
replaced by taking the upper part of the cock to pieces, lifting out the 
sump, cutting the old washers into two or three pieces to permit their 
withdrawal, and substituting new ones, which are all turned of the same 
calibre or gauge. This arrangement is applicable to all cocks of whatever 
interior diameter, and however fixed on the cunduit, whether with two 
flanges or rings, or by any other joint 
1290. T. Hotmes, Princess-terrace, Regent's Purk, “ Militery car 

porte monnaies, courier bags, letter bags, dee.” —Duted lst May, 13 

This invention consists in the insertion of a steel wire 
bottom of the cartouch, portmonnaie, courier bag, letter bag, 
and other articles of a like nature, v rms extending up the 
front of the cartouch, portmonnaie, r bag, letter bag, knapsack, 
other articles of a like nature respectively, Which act in such a manner 
to insure the perfect safety and compactness of the contents of such several 
articles above named, and other articles of alike nature respectively in what- 
ever position they may be.—WNot ; 











































for the supply and 















ipparatus for letting in or 

















































suceeded with. 





1294. J. F. Grirvitis, Birmingham, * Raising or shaping sheet ivon.”—Dated 
2ud May, 1862 

This invention cannot be desc 
. T. C. Evans, Church-street 
truss.”—Dated 2ud May, 186 

This invention consists in making the truss with six instead of one or two 
pads, as in most instances of this class, two hernia, two iliac, two 
lumbar. The hernial pads are connected one with the other by (what the 
inventor here terms) a public bar, which is a steel or iron bar extending 
from the one to the other, and which is made in two separate pieces, and 
united by a set screw in a manner so as to form a slide jvint. And this in 
order to enable the wearer as well > operator to adjust the pads at will 
to the width of the 7 i position of the hernial ring or rings.—Not 





ibed without reference to the drawings. 


, Od Kent-voed, London, * An abdomine 






























proceeded with. 





1305. W. Mossman, Glouc 
wd May, 1362 
This invention consists in the application of enamel cloth to the manu- 
facture of bonnets, hats, or coverings ; such cloth may be of any woven 
fabric spread over with any pigment such as is used in the manufacture of 
enamelled or satin surfaced cloths, paper, cardbuard, or pasteboard, and of 
any colour. The application of this enamelled cloth or satin surfaced 
cloths to the manufacture of bonnets may be either in pieces, shapes, or 
lengths to imitate straw, chip, crinoline, leghorn, willow, and the like.— 
Not proceeded with, 
1306. J. BrierLey, Blackburn, Lancasl 
3rd May, 1862 
Tae object of this invention is to construct fire-plugs or valves in such a 


r-road, Islington, * Bonnets, hats, dec.”—-Date 








, “* Fire-plugs or calves.”—Dated 


lowest point of motion, and in guiding them past or over the block of 
stone to be cut or dressed, preventing any subsequent contact. The 
patentees also guide them in their course during the swinging out by ea- 
trifugal force, and control their position when striking the material, as well 
as regulating the depth of the cut or other action and the subsequeut 
rebound, without interfering with any earlier accidental strokes. 
1310. H. G. Morrart, Dal. 
ard May, 1s62. 
This invention consists in the employment of the wrappers of note paper 
r purposes. Instead of merely ornamenting them i 
£g s at present adopted, the inventor print 
ments them with any desired number of designs, and of various colours, 
nged so as to include a number of advertisements in suitable positions, 





tising medium.”—Datal 






















or a separate advertisement in each design or compartment. The object. is 





to have as many advertisements on one wrapper as may be required for 
utility and ornament.—Not proceeded with, 
s, “Improvements in the manufact 
Lith 
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1312. T. Snowpon, Stock 
ste l tures, hoops, and cy 
communication.—Duated : 

This invention consists in 
in annular crucibles or melt 


t-o7 a) re of 








anufacturing steel tyres, hoops, and cylinders 
pots, and in constructing the furnaces with 
two or more fire places or ga nerators, the flames or heated gases from 
which are caused to impinge and circulate both round the exterior and 
through the hollow space or interior of the cracible or melting pot. When 
employ ing the furnace for other than annular melting pots, several separate 
pots or crucibles, of any ordinary form, may be arranged in one, two, or 
more tiers round a common centre, so as to leave a central hollow space for 
the reception and passage of the flame or gases. 

1320. W. E. Newton, Chancery-lane, London, “ Joining boxes. 

cition.—Dated 3rd May, 1862. 

This invention has for its object to join the ends of boxes in a more 
periect, neat, and efficient manner than can be done with nails or glue, or 
by dovetailing the ends. The invention consists in the employment of strips 
of metal bent into an angular form, and inserted endwise into the slots cut 
into the bevelled ends of the box stuff by sawing or otherwise, so that these 
strips when inserted will bind and secure the corners tightly together. 

1327. L. G. Perreavx, Peris, ** Clocks or machines for keeping time.”— Dated 
5th Maw, 1-62. 

This invention consists, First, inthe employment of the weight of falling 
sand as 2 motive power instead of the weights and springs of ordinary 
Secondly, in the mechanism or apparatus for regulating the flow 
of sand, so as to give the necessary movements to the hands on an ordinary 
dial for indicating the time. ch apparatus is formed of three distinct 
parts. The first two form reservoirs, one for containing and the other for 
receiving alternately the sand; the Third is the space between them which is 
adapted to receive the movement of the clock. The opening for the flow 
of the sand from the upper reservoir should be large enough to allow it to 
pass through, soas toact inan uniform manner on the hands. Three 
ratchet wheels are employed which have no connection with each other ; 
they are worked by means of clicks or pawls, two of which belong to the 
hands, and the other to the striking part, and are moved by levers. These 
levers are providedat oneend witha trough adapted to receive the sand 
audat the other end with a counterweight. When the sand falls into the 
trough, its continuous flow destroys the equilibrium, and in falling imparts 
to the rod forming the fulcrum of the lever the necessary movement for 
pushing forward the clicks or pawls, and turns the wheels of the hands 
The trough then empties into the reservoir beneath, and the counterweight 
causes it toreturn to its original position, to continue the same movement 
until all the sand has run through. 
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1330. S. Barnett, Hoxton, ** Helmets for divers.” —Dated Sth May, 1862. 

This invention consists, First, in constructing the discharge valve of the 
helmet so that the spindle of the valve projects through and slightly 
beyond the outside cover of the valve in which the spindle can move back- 
wards and forwards. By pressure upon the projecting part or 
exterior end of the spindle the diaphragm of the valve may be pressed 
inwards home to its seat, preventing ‘he escape of air. A spiral spring 
around the,spindle and between the diaphragm of the valve and the out- 
side cover re-opens the valve upon the pressure being removed. Secondly, 
the improved helmet is so constructed that the front eye is attached to the 
helmet by means of a hinged joint, the metal rim of the eye fitting into a 
seat of vulcanised india-rubber. The improvements further consist in 
constructing the metal screw collar, which unites at the neck the two parts 
of the diving helmet with suitable holes or orifices to receive a pin, so 
that the upper or detachable part when screwed into its proper position 
upon the lower part may be locked securely therein by means of the pin 
which the inventor terms a locking pin, the said pin being attached to the 
helmet by means of a chain.—Not proceeded with, 








Tue Execrraic Lane ror Ligurnovses.—In one of his reports on 
the Dungeness light, written during the present year, V’rofessor 
Faraday mentions an interesting experiment. Arrangements were 
made on shore (Mr. Holmes being in charge of the light), by which 
observations could be taken at sea about five miles off, on the relative 
light of the electric lamp and the metallic reflectors with their Argand 
oillamps. Atthe given distance the eye could not separate the two 
lights, but by the telescope they were distinguishable. The com- 
bined effect was a glorious light up to the five miles. Then, if the 
electric light was extinguished, there was a great falling of in the 
effect; though after a few moments’ rest to the eye it was seen that 
the oil lamps and reflectors were in their proper state. Ou the other 
hand, when the electric light was restored, the illumination became 
again perfect. Then, while both were in action, the reflectors were 
shaded, and the electric light left alone ; but the naked eye could see 
no sensible diminution ; nor when the reflectors were returned into 
effectual use could it see any sensible addition to the whole light 
power; though the telescope showed that the alteration in the 
lantern had taken place at the right time. Such was the power of 
the electric light that the addition or subtraction of the light of a 
fully effective set of reflectors, with their lamps, would not have 
been sensible to a mariner, however observant he might have been. 
Professor Faraday enumerates some points which are against, and 
others in favour of the light. In the first place, the simplicity of 
the present system is very great compared with that of the electric 
light; only two keepers are required to a lighthouse; they need 
possess no special knowledge ; ordinary attention is all that is neces- 
sary; and thus failures of the light are almost impossible. In the 
new system a second set of men will be required to attend 
the engines, and there must be amongst them one or more 
who understand the principle and construction of the lamp 
in the lantern, of the magneto-electric machines, the steam 
engines and the condensers, and be able to make effectively 
the repairs necessary to the apparatus. In the next place, the 
expense of the new system must be large compared with that of the 
present system. Other objections have been made, of which Pro- 
fessor Faraday cannot see the force, namely, that the light is too 
bright—that it gives a false impression of the distance of the light- 
house—and that it blinds the eyes of the mariners to the perception 
of the lights on board vessels between it and them. These objec 
tions, he says, if they have any force, must be judged by mariners 
themselves. The points in favour of the magneto-electric light are 
strong and clear in relation to the increase of light. In cases where 
the light is from lamp-fiames fed by oil, no increase of light at or 








near the focus or foci of the apparatus is possible beyond a certain 
degree, because of the size of the flames ; but in the electric lamp 
any amount of light may be accumulated at the focus and sent 
abroad, at, of course, an increased expense. In consequence of the 
evolution of the light in so limited a focal space, it may be directed 
seaward, diverging either more or less, or ina vertical or horizontal 
direction, at pleasure, with the utmost facility. ‘Tbe enormous 
shadow under the light produced by the oil-flame burner, which 
absorbs and renders useless the descending rays to a very large 
extent, does not occur in the magneto-electric lamp; all the light 
proceeding in that direction is turned to account; and the optical 
part of the arrangement, whether dioptric or reflecting, might be 
very small in comparison with those in ordinary use. With 
reference to the final experiment now taking place at Dungeness 
though Professor Faraday thinks that many changes might be made 
in the size, arrangement, and adjustment of the optic apparatus, he 
reserves these points for re *s and future consideration, aided by 
the instruction that will arise from the results of experience.— 
Athen eum. 

















THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Tre Current Orpers IN tHe Iron Trave: The American and Con- 
tinental Demand—Tne Iron Trape ann Cuear Monsy—DBenerits 
FROM THE Bessemer PRocess—Parices or Frnisuep anv Pia lron— 
Puppiers at A Premium—THe Coat Traps: No Rise in Prices: 
The Wages Difficulty —Dvuvtey and Miptann GrowoaicaL Socikry : 
“ Meet” in the Baremoor Pit—Banxrvrrcies IN THE LRON TRADE: 
S. Griffiths’ and Joshua Horton's Cases—Gexena. Larpware 
Trapves: Activity in Tube, Gaselier, and Metal Bedsiead Branches: 
Diminished Pauperism—Tne Traves or Witvennate: Skilful 
Locksmiths—Mawine Exoines Manvuracturs iy Binwincnam, 


As Christmas approaches there are indications of a partial suspen- 
sion of orders of much value. The week has been a quiet one, so 
far as it relates to the number of orders that have come to hand; 
and there are instances in which makers who bave for some time 
past been tolerably full for sheets, are now soliciting specifications 
trom those of their neighbours whom they have conceived to be in 
a better condition than themselves. ‘The majority of the firms, 
however, remain tolerably well employed ; and when the approach- 
ing holidays have terminated they confidently expect to be in the 
enjoyment of an active demand. The indications are all of a favour- 
able character, so far as they can be so while the war in the Ameri- 
can States continues, A few orders are arriving by every mail for 
the New York market, and the oceanic communication with the 
Confederate States being now so closciy watched as to make all 
trade with that division of America highly hazardous, the more ex- 
pensive route of cut Canada is being looked to. ‘There is good 
reason to believe that preparations are being made by the 
Southerners with a view to the using of that route for the 
obtaining of British iron to a larger extent than has hitherto 
been practised, Germany and the Continent at large is a pretty 
good customer, and some houses that have cultivated a 
continental trade are busy. The portion of the home market that 
has lately consumed so imuch iron is still looked to as likely to 
make a continued heavy demand upon this and other districts. “he 
great and growing activity at the leading iron sbip-building yards 
on the Clyde and the Mersey is productive of much satisfaction to 
the ironmaster. Among the contracts open and which have 
appeared in the advertisement columns of THe ENGin cen, we observe 
one in which tenders are required by the South Lastern Railway 
Company for as many as 21,028 tons of iron in rails and other 
permanent Way materials. Buyers may now obtain a little ivon for 
unmediate consumption from a few makers at slightly reduced rates ; 
but their choice of tirms would be very limited. As a rule, prices 
are firm. ‘Lhe pig-iron makers and their agents are talking of an 
advance for next quarter's supplies, but the trade in finished iron 
must go on improving if they are to succeed. The ..oney Market 
Review has the following :—* While one great staple industry of the 
country is suffering from severe but, it is to be hoped, temporary 
depression on account of the dearth of the raw material, it is grati- 
fying to lind that another equally important trade shows uncquivocal 
sigus of having emerged from a depression of new five years’ 
duration. It would appear to be the rule that the iron trade 
receives its periodical impetus from the abundance of money which 
springs from the lack of employment in the ordinary channels of 
trade, and that a period of cheap mouey is invariably followed by 
great activity in the iron manufacture, lasting until the schemes then 
set going have been fully completed. Hence the alternate series of 
years of slack demand and low prives, and of active demand and high 
prices, generally about five years of each, which have hitherto 
characterised this trade. Notwithstanding the expected adverse in- 
fluence of the American war, a very marked increase of activity has 
taken place this year in all the iron manufacturing districts of the 
country, resulting in an advance of prices varying from 10 to 
20 per cent., and although, as is usual at this period of the year, 
there is for the moment a comparative slackness of fresh demand, 
there seems every reason to believe that the present activity of the 
trade will be lasting and progressive.” We take the following from 
a leader, headed “'The Increased Productiveness of Labour,” which 
appeared on the 4th inst. in the Leeds Daily Mercury, and which was 
founded upon an interesting paragraph relative to Monsieur 
Chevalier’s remarks upon the same subject in the report on the 
French Department of the Exhibition :—* How important is it to the 
welfare of mankind, and how especially bas it tended to the 
prosperity of our own country, that within the last six centuries, and 
chicily within the present century, the quantity of manufactured iron 
which one man could produce in any given time has increased thirty 
times. How much we should have lost if this progression had been 
but small! Where would have been our railways, and what the 
state of our various manufactur And this process is still going on, 
In the steel branch of the trade, for instance, the power to produce 
more at a less cost is leading to a greatly increased consumption of 
the more durable metals, to the great advantage of consumers. 
railway companies should find the estimate to be verilied that steel 
rails will last twice as long as those of iron, shareholders will 
gradually witness a very welcome reduction in that formidable item 
‘renewals. We were among the first to welcome Bessemer's 
invention. It was afterwards spoken of very disparagingly in some 
quarters, but now M. Chevalier goes so far as to say that, in his 
opinion, its value will ultimately prove greater than that of the gold 
mines of California and Australia. The size and weight of articles 
made of steel, publicly exhibited during the last eleven years, have 
largely increased. ‘The growing use of iron of various kinds for 
au immense variety of purposes in this country is palpable to the 
observation of every one; but this nas only been rendered practi- 
cable by the power of producing it with so much less labour, or, in 
other words, at less cost. As a specimen of the effect in Paris, it is 
stated that steam engines are sold at less than half the price which 
was obtained for them in 1822, while the construction is superior. 
To the same cause it is mainly owing that France has five times as 
many miles of railway as she had fourteen years ago, while the 
extent of those in course of construction nearly equals the extent 
of those which have been completed.” 

‘The wages difliculty which has been experienced at the Biddulph 
Works, in North Staffordshire, is not yet at an end, The determi- 
nation of the proprietor, to discharge certain of the ringleaders in 
the recent futile movement of his puddlers for an advance of wapes, 
lias been met by acombination on the part of the remainder of the 
men, Lot to return unless all the hands should be re-cngaged. In 
consequence, an application for puddlers is being made in South 
Staffordshire; and some of the employers in that division of the 
county are anticipating a little difliculty from the fact that for certain 
work, Wages, sixpence a ton in advance of the South Staffordshire 
prices, are being offered. 

‘Lhe coal trade is in a good condition, but the prospects of a rise, 
which some proprietors entertained, are not likely to be realised, 
inasmuch as circulars are out by one firm announcing that he shall 
make no advance in the price of his thick coal. Nevertheless, if 
the workmen should manifest much obstinacy, the question must 
remain an open one. At present the masters are abiding by their 
decision, to give no rise; and there are not now many men out 
belonging to the firm whose miners are usually—as on this occasion 
they have been—the first to move. Last week, however, most of 
them were out all the week. ‘I'he past week's play will keep them 
with plenty to do till Christmas, even if they should all return 
forthwith, 

The Dudley and Midland Geological Society had a field day on 
Tuesday last, in which we took part. The “meet” was at the 
Baremoor Colliery, Corngreaves, the property of the New British 
Iron Company. Here the party were conducted by Mr. Hunt, the 
managing proprietor of the coucern, down the Ked Lion pit, which 
has been in work nearly thirty years, and a most edifying three 
hours were spent in examining the extensive workings and in 
inspecting the peculiar phenomenon which is presented by the 
interstratification of sandstone with the thick coal, remarked upon 
























































SS 











; 
, 
“ 
| 
‘ 
! 





356 


- THE ENGINEER. 





Dec. 12, 1862, 














by Mr. Jukes in his “Geology of the South Staffordshire Coal 
Field.” Professor Beckett accompanied the party, which was a 
tolerably good muster. 

In the matter of the bankruptcy of Samuel Griffiths and his 
alleged partner (Mr. Edward Bagnall Thorneycroft), it will be 
remembered that a petition was first filed against Mr. Griffiths alone 
by private creditors, and subsequently by creditors to the estate of 
Griffiths and Thorneycroft, a that the Registrar of the Birming- 
ham Bankruptcy Court ordered the petition against Griffiths alone 
to be impounded and the bankruptcy proceedings against the firm to 
be proceeded with, the expenses incurred upon the petition against 
Griffithsalone to be paid out of the jomtestate. Against this decision 
of the Registrar of the Birmingham Court an appeal was made to the 
Lord Chancellor last Friday by Mr. Bacon on behalf of 
certain of the creditors under the petition against Samue 
Griffiths alone. Mr. Bacon maintained that there was no 
partnership, and that it was understood between Griffiths and | 
‘Thorneycroft that Thorneycroft should be paid a salary for 
his services, and for the use of his name. The reason of 
this arrangement he said was that there was in South Staffordshire | 
a house of very high standing in the iron trade, trading under the title } 
of * G. I. Thorneyeroft and Co.,” but baving no commercial relation | 
with Thorneycroftthe bankrupt. Although this was a private arrange- | 
ment between Grifliths and Thorneycroft, nevertheless, by the world 
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and by many of their customers, E. LB. Thorneycroft was looked 
upon asa partner, The bills of Samuel Griffitis were accepted by 
him alone, and were, so far as had been seen, made payable at Messrs, | 
| 
| 





Overend, Gurney, and Co. The bills of E. LB. Thorneycroft and Co. 
were also signed by Samuel Grifliths, but with the name of the firm 
E. Li. Thorneycroft and Co., and were made payable at the Bank of 
London. The accounts of the firm, both at the banks and elsewhere, 
appeared to have been kept distinct. In February, 1862, Griffiths 
being in pecuniary difficulties, he and Thorneycroft executed a deed 
of inspectorship under the 192nd section of the Act, 1861, in which 
it is recited that although the Staffordshire works were carried on 
jointly by himself and Thorneycroft, yet the property of them 
belonged solely to Samuel Griffiths, aud that in a Thorneycroft 
was only a paid servant. The works occupied by Thorneyeroft 
and Co. were taken possession of by the mortgagees about 
six months since, and had altogether passed from Thorney- 
croft and Co. The official assignee had not been able 
to find any property whatever belonging to Thorneycroft 
and Co., and it was not believed by his (Mr. Bacon's) clients 
that one shilling’s worth of joint assets would be found. The Lord 
Chancellor said that the order of the court below was a mistake, and 
the best way would be simply to discharge it. An application 
might then be made to the London Court to consolidate the two ad- 
judications under the 88th section. It is expected that the case will 
come on before the Birmingham Court this day (Friday) week, when 
the contest for the choice of assignees will be opened. It is under- 
stood that should the choice of assignees be carried by a certain 
seetion of the creditors an endeavour will be made to carry the case 
into the County Court; but against such a proceeding there is on 
the part of other creditors an objection. The proceedings are 
looked upon with considerable interest by most persons engaged in 
the staple trades of South Staffordshire. 

The case of Joshua Horton, ironmaster, of Wordsley, has again 
been before the Birmingham Bankruptey Court. It will be remem- 
bered that a petition was presented by a creditor named Theo- 
philus Barney, of Stourbridge, when an adjudication was made, 
notice was given to dispute the act of bankruptey, and several 
mectings for examination of witnesses took place. ‘lhe last meet- 
ing was on the 15th ult., when, after a long sitting, judgment | 
was deferred. His Honour has now said that, on the one hand, it | 
was insisted that Mr. Horton left his house, and closed his works, 
with intent to delay his ereditors; and the state of his affairs was 
urged as evidence of it. On the other hand, it was contended that he 
left his home with no such intention, but with quite a different 
object; aud it was denied that either his house or the works were 
closed. He was of opinion that when Horton left his house and his 
works his intention was not to delay his creditors. He thought 
that the evidence failed in showing that the works were closed, 
or intended to be closed, during Horton's absence from home, | 
though the work was shortened, no doubt, because neither Horton | 
nor his principal assistants were there to superintend. No other | 
act of bankruptey being adduced, the adjudication would be an- | 

| 
| 











nulled, and, if Mr. Horton insisted on it, with costs. Notice of 
appeal (by Mr. Smith), on bebalf of the creditor first named, was 
given. 

The condition of the general manufacturing trades of these dis- 
tricts, as compared with their state this time last year, may be | 
inferred from the fact that in the Birmingham and Wolverhampton | 
unions there is a conspicuous diminution of pauperism in its more 
serious forms. In Birmingham the decline is as great as 30 per 
cent. It is true that in the Wolverhampton Union there are 120 
persons receiving out-relief more than there were this time last 
year, but the number of pauper inmates of the workhouse are up- 
wards of sixty less this year than last. Most of the firms have 
orders enough on hand to afford their workpeople steady employ- 
ment up to the Christmas holidays. The faney trades have not, 
however, yet improved. The rolling mills are busy, and the tin- 
plate workers and japwuuners are most of them, who are well-known 
producers of the goods in largest consumption, doing a quiet 
trade on numerous small hand-to-mouti orders, which alone can 
now be obtained. ‘lhe large firms engaged in the metal bedstead, 
and gasclier, and tube, and iron safe trades are doing an excellent 
trade. The tube houses in Wednesbury and Walsall are especially 
active, on both home and also foreign account. The edge tool and 
the holow-ware makers in different parts of the district are doing a 
pretty good trade ; but the vice and anvil makers in East Worcester- 
shire are doing scarcely half work. 

Relative to the lock trade of Willenhall we have to remark that 
from the general slackness, proverbially prevalent at Christmas 
time, ho exemption is this year probable. Already a falling-off is 
perceptible in the home trade, most of the factors’ travellers having 
completed their journeys, and only such orders being received from 
country houses as require immediate execution. This seriously affects 
the makers of mortice locks, the majority of those articles being for 
home consumption. The iron lock trade continues moderately brisk, 
the demand for export remaining steady. The key stampers also are 
tolerably active, but scarecly so busy as they were a week or two 
since, owing to a declension in the continental trade. The chest, | 
till, and cupboard-lock branches remain unchanged. At Darlaston | 
and Wednesbury the gun-lock filers report a decided in provement, 
the demand for fire-arms from America continuing’ unabated. 
The padlock trade is, for the most part, in a depressed state, and the 
few orders now in course of distribution are at unremunerative 
prices. The artisans of Willenhall (writes a newspaper correspon- 
dent practically familiar with the trade) have, perhaps, earned 
greater distinction for their skill in the manufacture of these articles 
than in any other branch of the trade. As early as the year 1770, 
their ingenuity in this direction attracted considerable notice, and 
several records respecting it have been from time to time made. 
In the unpublished manuscript of the late Rev. Jas. Unett occurs 
the following entry, dated 1779:—“ This day one Jas. Lees, of 
Willenhall, showed to mea padlock and key of his manufacture, 
the weight of which was no more than’a silver penny, and 
he said he would undertake to make a dozen locks and 
keys the total weight of which should not exceed a 
silver sixpence.” Of late years, however, it has been well 
remarked, cheapness and not quality appears to have been the main 
consideration ; and when we state that a brass padlock and key can 
be purchased for less than three-farthings, it will surprise no one to 
be told that, in prosperous times, the number here manufactured is 
almost incredible. ‘There are, nevertheless, some few makers who 
contine their attention to the better class of articles, and continue to 
produce them with such exquisite taste and perfect finish as to be 
unrivailed throughout the world. ‘lhe eurry-comb trade is slightly 
improved, a few orders having arrived from India; but the manu- | 
facturers still complain of a slickness in the demand. The bolt | 





makers, also, are slightly busier. In both these branches, however, 
America has formerly been the most valuable customer, and pros- 
petity in them is not probable until the close of the revolution. At 
Wednesfield, the rat-trap makers have scarcely any employment, 
owing to the cause just noticed, the trade there having been almost 
at a stand still for nearly two years. ‘aking a general view of the 
trade of the town and neighbourhood, it may be remarked that, 
although devoid of much animation, it is in a healthier state than 
has been the case for many months, and there is every reason to 
*xpect that the present temporary decline in some few branches will 
terminate in a great measure with the preseut year, and that brighter 
and more cheering prospects will be unfolded by the ensuing year. 
Messrs. James Watt and Co., of Birmingham, are, we perceive, manu- 
facturing the engines for the large Government troopship, Orontes, 
recently launched from the yard of Mr. John Laird on the Mersey. 
The ship is one of several improved troopships now in coarse of 
construction hy the Government, and bears some resemblance to the 
celebrated Himalaya, Her dimensions are :—Length, 500ft. ; beam, 
44ft. 4in.; depth of hold, 22ft. Gin. ; measurement (old), 2,811 tons. 
Her engines will be of 500-horses power, and are expected to pro- 
duce a high rate of speed. She is calculated to afford accommoda- 
tion for 1,200 troops and 70 officers, and though not intended for a 
fighting ship, yet will carry for defensive purposes two pivot guns. 
Tne middle of February is spoken of as the date of her completion. 
Portions of the engine are already on board. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverpooi: Mersey Docks and Harbour Board: A Steel Merchant 
Ship: Nowtuern Martens: Ricer Wear Commission: Railways and 
Landlords: Shields Steam Shipping Company—State OF ‘TRADE: 
Sheffield: Manchester—Scorrisu 'Yorics: Greenock Philosophical 
Society: Scottish Society of Assistant Engineers: The Pig Iron 
Trade. 

We commence with Liverpool. ‘The proceedings at the last meet- 

ing of the Mersey Docks and Harbour Board did not possess much 

interest. The engineer was instructed to prepare for the use of the 
board an account of all Jands the property of the trust, whether in 

Liverpool or Birkenhead, not occupied as docks or quays, or for 

sheds or warehouses in possession of the board, also showing the 

distance of such Jands from the quays of the nearest adjacent dock, 
with the income derived therefrom and the particulars of the tenure 
by the lessees —Messrs. Jones, Quiggin, and Co, have just contracted 
to build of steel, for a Liverpool house, a vessel of 1,200 tons. This 
will be the first merchant vessel built of that material. The plates 
will be manufactured at the Mersey Steel and Jronworks.—Experi- 
ments on Messrs. Jones’ angular target are about to be resumed at 

Shoeburyness, when the Whitworth gun will be employed to test 

its stability. The target will be the same weight per foot as the 

Northumberland target, Which was so mutilated by the Whitworth 

shell. 

We turn to the north. The River Wear Commissioners have 
been again discussing the question of extended dock accommodation. 
The scheme has been so far matured that in a report on the subject 
acommittee recommended an immediate application to Parliament for 
borrowing and other necessary new powers for the execution of the 
contemplated new works. ‘T'he matter was adjourned for a fortnight 
to afford time for further consideration, but the preparation of an 
Act of Parliament to be applied for next session is understood to be 
in progress.—'Lhe first three of a series of land compensation claims, 
arising out of a branch to Neweastle proposed to be constructed 


| by the Blyth and ‘Lyne Railway Company, has just been decided 


before an arbitration ; the gross amount claimed in the three cases 
was £8,952, and the amount awarded was £583.—The Shields Steam 
Shipping Company, which recently declared a dividend of 10 per 
cent., have purchased another new steamer of Messrs, ‘T. and W. 
Smith. 

Trade continues in a sluggish state at Sheffield. Business, how= 
ever, with the chief continental states still keeps up tolerably well. 
Captain Palin’s returns with regard to the state of employment 
in Manchester unfortunately show that the number of those wholly 
cut of work continues slowly to increase. With respect to the 
machinists and foundries, the captain reports :—Machinists—W ork- 


| ing full time with all hands, 7; on full time with a portion of their 


hands, 19; on short time, 18; stopped altogether, 3. Foundries— 
Working full time with all hands, 5; on full time with a portion of 
their hands, 12; on short time, 6; stopped altogether, 1. 

We learn from Scotland that the Greenock Philosophical Society 
will hold a conversazione on the 19th of January, the birthday of 
James Watt. At the last monthly meeting of the Glasgow Asso- 
ciation of Assistant Engineers, Mr. Foulis read a paper on “ Ther- 
modynamics, or the Kelation of Heat to Force.” A paper on the 
manufacture of iron was announced for the next meeting. Messrs. 
Andrew Woodrow and Son observe, in their monthly circular, with 
respect to the pig-iron trade :—-* Our pig-iron market has not been 
subject to any important fluctuations during the past month, 
the extreme range of prices not having exceeded 1s. 1}d. per 
ton. Opening quietly at 56s. 3d. cash for mixed Nos. warrants, it 
soon became evident that above that point sellers would predominate, 
and under it that buyers would prevail; so that although the sub- 
sidence of the excitement relative to the question of intervention 
led to frequent and extensive realisations, a ready market was found 
for all that was offered without much concession in price being 
requisite, owing to the confidence still existing in some quarters re- 
garding the stability of our market. In the trade generally we can- 
not discern much trace of this feeling, and were it not that the ques- 
tion of labour stands prominently terth as one that may ere long 
eveutuate in a contest between cmployer and employed, there 
would be - still less. While on this subject it is worthy 
of remark, that in some of the coal districts of the soutli 
the trade is so dull that the colliers have only two days’ 
work in the week, while here they are fully employed, and 
at good wages. They are now demanding better, with what success 
remains to be seen. The consumption of iron in this neighbourhood 
continues on a large seale, the various shipbuilding yards, rolling 
mills, &c., being fully employed. Amongst the founders there is 
less activity, but no absolute dulness. In our exports there is a 
falling off for the month of 10,409 tons. For the eleven months 
of this year the decrease is 28,459 tons. The number of furnaces 
now in blast is 125, being an increase of 7 since our last enumera- 


, tion. The quantity of iron in storekeepers’ yards now amounts to 


262,700 tons, ‘ warrants’ for which are in circulation to the extent 
of 258,400 tons. The minimum price for the month was 55s. 74d. ; 
the maximum, 56s. 9d. ; and the average, 56s, 24d. ; against 49s, 3d. 
in November, 1861.” 





Loss or tus Corompo.—The Peninsular and Oriental Company's 
screw steamship Colombo, of 2,127 tons and 450-horse power, was 
lost on the 1th ult. on Minicoy Island, 445 miles this side of 
Point de Galles. ‘The passengers, the crew, and a portion of the 
mails were saved. 

Arnrican Propvctions.—The very interesting objects contained in 
the Liberian Court of the Exhibition have been transferred to the 
oftices of the West Africa Company, at 41, Gresham House, with 
the sanction of the Liberian Government. These productions have 
attracted considerable public notice, especially the samples of cotton, 
sugar, palm oil, and the very beautiful specimens of mahogany and 
other hard timber. We understand that it is the intention of the 
West Africa Company to use these as the nucleus of an African 
museum, and as an illustration of the articles the company will im- 
port. It is satisfactory to know that one of the agents of the com- 
pany has expressed his belief that he will be able to ship 500,000 
bales of cotton from the Niger next year, and that a gentleman has 
offered to invest £50,000 in cotton culture in Liberia, upon an under- 
taking from the company that he shall be guaranteed by the com- 
pany for his cleaned cotton (middling Orleans quality) threepence 
per pound at the port of shipment. 





PRICES CURRENT OF METALS. 
British Metals are quoted Free on Board; Foreign in bond.—Extra size 
charged for at the rates agreed by the trade, Brokerage is not 
charged for buying except on Foreign Tin. 
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Correr.—But little business, 

Tix.—More inquiry. Foreign has improved in value to the extent of £2 
per ton 

Leab.—A large business doing. 

Dec. 11th, 1862. MoatE AnD Co., 65, Old Broad-street, E. 








PRICES CUKRENT OF TIMBER. 
1861. 1862. 1861. 7 , 1562. 




















Per load— £2 a 8 Perload— 2 
Teak.ccoccceseeeeedd U15 0 151017 UV  ¥el, pine, perreducedC. 
Quebec, red pe .. 3 10 lo 3 10410 | Canada. Ist quality 17 418 © 17 10 3810 
yellow pine.» 3 0 40, 34 40 | znd do... J1 ¥12 9 32 ou joy 
St Jolin, N.B,yel. 5 0 510) 6 YO FW | Archangel,yellow. 13 U131) le vig v 
Quebec, oak, wue 510 Glu, 5 v 5 lv 13 0 1340 
birch .... 8 U0 SlU| SlY a 9 vw Ye 
v v vi vvved w 01» 
5 0| 310 415 0 011 0/40 0112 
6lv; 310 6 O | 9l0]0 > 
3 19 | 215 31v | Gefle, yellow +1 vlllo! 10 oli oO 
3.5) Siu 4 VU Souerhamn .. ¥ 101040) 10 Olu ly 
3 5) 3 5 410 | Christiania, per f ' 
215! 210 215 12 by Sby9>21 0 23 4) 22 ¢ |5 YW 
rd pine 6u0'5u 00 | PB cl ete 
~pmeS 0 6 0! 5 U 6 UW | Deck plank, Duts 
Ty vie 8 ouvvlv” Ae ! pero sin f° wl ‘| Olsl 0 
Yantz,tm 510 616' 6 U 610 | Staves, per standard 3 
a se yee 0 810, 8&8 U dW | Quebec,pipe .... 70 0 759 CO 0 700 
Deals, per C., 12 ft. by 3 by Yin. . ie ! puucheon 18 Uv 24) 16 6 io 
vl | 


Quebec, wht. spruce i510 19 lv 1 
Jobn,whtspraceia lv lo ls 4 


| Baltic, crown . . ee - 
pipe... ia 150 0 160 0 160 0 1700 


& 
3 


SCOTCH PIG IRON REPORT. _ 
s. 


a. 
No. 1 Gartsherrie .. .. 57 0 f.0.b Glasgow, 
1 Coltness .. « «+. 56 do 





” 0 ” 
y» LCalder .. « « 55 6 do 
ye. Sees aa 
» 3 Do. 2.2 oe oe S38 3 do. 
M.Nos. Do. .. of « 54 6 do. 

WARRANTS. s. dd. 

Jash prompt .. .. 54 6 perton, 
8-5th No, Land | 7900, Opent ao - £2 ran 
25th » 3 ++ 2 mos. 4 oa ee ak 

G.M.B. gis ss ce 65 3 dO 

MANUFACTURED IKON. : 

s. d. 
Bars, Govan .. oo os os 5 nett. 


2 
7 v 
» Comnon ee ee ee 615 O less 4 percent. 
Drumpeller,Common.. .. 617 6 , 4 4, 
Do. Best .. « o 715 0 
Cramond Scrap Bars Delivered 
in London .. «. «+ «- 10 5 0 less 5 percent. 
Plates and Sheets .. .. .. £9to#10 3 
Rails oo 00 cc co ec 610 @ 
Pipes eo co cc ce of £15 0 
Chairs os «oF «of o « 310 0 
GLAsGow, 10th December, 1862. 
The market was flat during the present week, and prices have receded, 
A small business is doing, and no doubt there will not be much done until 
the beginning of the year. 
Shipments last week were 6,976 tons, against 9,050 tons in the cor- 
respouding week of last year. 
Suaw, THOMPSON, AND Moore, Metal Brokers 








Iron One.--Particulars have been recently given with respect to 
the pig iron and coal production of the United Kingdom. It may 
now be added that Mr. Huntestimatesthe amount of theiron ore made 
available last year at 7,215,518 tons, of the computed value of 
£2,302,371. Of this amount Cornwall contributed 26,262 tons, of 
the value of £8,372 ; Devonshire, 5,399 tons, of the value of £2,109 ; 
Somersetshire, 32,763 tons, of the value of £16,381 ; Gloucestershire, 
100,419 tons, of the value of £45,189; Wiltshire, 55,779 tons, of the 
value of £26,493 ; Hampshire, 4,007 tons, of the value of £1,706; 
Oxfordshire, 5,600 tons, of the value of £2,100; Northamptonshire, 
113,139 tons, of the value of £28,534; Lincolnshire, 33,559 tons, of 
the value of £13,403; Warwickshire, 15,250 tons, of the value of 
£4,000 ; North Staffordshire, 499,195 tous, of the value of £174,711 ; 
South Staffordshire, 727,500 tons, of the value of £227,342; Shrop- 
shire, 223,400 tons, of the value of £48,403; Derbyshire, 396,520 
tons, of the value of £99,130; the North Riding of Yorkshire, 
1,130,760 tons, of the value of £169,366 ; the West Riding of Yorkshire, 
235,500 tons, of the value of £58,875; Lancashire, 519,180 tons, of 
the value of £259,500; Cumberland, 472,195 tons, of the value of 
£259,680; Northumberland and Durham, 10,750 tons, of the value of 
£3,000 ; North Wales, 86,500 tons, of the value of £22,425; South 
Wales, 542,705 tons, of the value of £172,287; Scotland, 1,976,000 
tons, of the value of £658,333; Ireland 165 tons, of the value of 
£66; and the Isle of Man, 967 tons, of the value of £816. Ore, 
although scarce in the Isle of Man, wouldthus seem to be of extremely 
high quality. ree 

‘Trarric Receirrs.—The traffic receipts of railways in the United 
Kingdom amounted for the week ending the 29th of November, ou 
10,499 miles, to £514,970; and for the corresponding week of last year, 
on 10,186 miles, to £500,880, showing av increase of 313 miles, aud 
of £14,090 in the receipts. ‘Ihe gross receipts on the following 14 
railways amounted in the aggregate, on 7,221 miles, to £413,289 5 
and for the corresponding week of 1861, on 7,006 miles, to £394,318, 
showing an increase of 215 miles, and of £8,967 in the receipts. The 
increase on the Caledonian amounted to £604; on the Great Eastern, 
to £11; on the Great Northern to £263 ; on the Great Southern and 
Western to £267; on the Great Western to £1,236 ; on the London 
and North-Western to £2,482; on the London, Brighton, and South 
Coast to £2,091; on the London and South-Western to £293; on 
the North British to £396 ; on the North-Eastern to £1,037; and on 
the South-Eastern to £803 ; total, £9,483. But from this must be 
deducted £245, the decrease on the Lancashire and Yorkshire ; 4184 
on the Manchester, Sheffield, and Lincolnshire; and £57 on the 
Midland ; together £516, leaving the increase, the above, £5,904. The 
goods and mineral traffic on those lines amounted to £237,201, and 
for the corresponding week of 1861 to £232,250, showing an increase 
of £5,001. The receipts for passengers, parcels, {c., amounted to 
£166,034, against £162,068, showing an increase of £3,966. The 
traflic receipts on 64 other lines amounted, on 3,279 miles, to 
£111,685, and for the corresponding week of last year, on 3,180 miles, 
to £106,562, showing an increase of 99 miles, aud of £5,123 in the 
receipts. The total receipts of the past week show a decrease of 
£3,097 as compared with those of the preceding week, ending the 
22nd of November. 
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CIVIL ENGINEERING, ARCHITECTURAL AND 
BUILDING CONTRIVANCES IN THE LATE EX- 
HIBITION, 


Section A. 

Tue following is the juror’s report:— 

The different objects of civil engineering and those connected 
therewith, which have been submitted to the examination of the 
jury, and for many of which prizes have been awarded, may be 
classed under the following heads:— 

I.—Bridges on the tubular, plain, and lattice girder, suspension, 
turning or balanced principles, and others of stone, brick and timber, 
and of cast and wrought iron. 

1].—Harbours and docks. 

II 1.—Moveable barriers, or weirs for retaining water in the reaches 
of rivers during droughts, or summer seasons. 

1V.—Compensating reservoirs for preserving water during floods, 
so that it may be employed during summer and in dry seasons, for 
the purpose of supplying the deficiency of water in rivers and canals 
at those periods for water wheels, for navigation, for irrigation, and 
for numerous other purposes—the system of water supply and of the 
sewerage of towns. 

V.—Lighthouses. 

VI.—Railways. 

VII.—Diving apparatus of various kinds. 

VIII.—Building materials as obtained in their natural state, such 
as stone, and limes, and cements. 

IX.—Artificial building materials, such as bricks and tiles, earth- 
ern pipes, and artificial stones and cements, both for useful and 
ornamental purposes. 

X.—Contrivances and machinery for facilitating engineering and 
architectural works including maps and models, as well as machines 
for quarrying and shaping stones, warming and ventilating apparatus, 
hoisting apparatus, Xc. 

I.—BripGes. 

There are few more important and difficult operations in civil 
engineering than the construction of bridges across great rivers, 
estuaries, and valleys, and none which require greater skill and 
judgment in design and construction, in order that the works may 
be properly adapted to fulfil the object in view in the best manner 
and at the least possible cost; and it is but justice to say that, 
amongst the numerous objects of this class submitted to our exami- 
nation, there are works of the highest merit, aud which have been 
most successfully carried into effect. 

Amongst the most prominent and important of this kind may be 
mentioned the class of wrought iron tubular girder bridges exempli- 
fied by the remarkable and extensive bridge erected across the river 
St. Lawrence, at Montreal, for the Grand ‘Trunk Railway, in Canada. 
‘This bridge was based upon the system introduced into Conway and 
Britannia Bridges, on the Chester and Holyhead line of railway. 

All these three bridges were designed by, and constructed under 
the direction of the late Robert Stephenson, M.P., F.R.S., and both 
he and the resident engineers and contractors are entitled to the 
greatest possible credit for the novelty, originality, and boldness of 
the designs, the admirable and ingenious contrivances —— in 
the structures as they bave been carried into effect, as also for the 
very complete manner in which they have answered the objects for 
which they were designed and constructed, so as to offer the least 
possible obstruction to the navigation, and at the same time to afford 
the greatest and most substantial accommodation to the traffic passing 
over them. ‘They were necessarily attended with great practical 
difficulties in the execution, not only in combining and putting 
together the vast masses of wrought iron, rarely before attempted 
upon such a great scale, but also in the planning and construction of 
the foundations and the masonry piers, particularly in those of the 
“ Victoria” bridge, across the St. Lawrence, where special provision 
was necessary for resisting the pressure of the immense masses of 
floating ice set in motion on the breaking up of the frost at each 
spring. For the foundation of these piers and ice-breakers, Mr. 
Hodges, the engineer of the contractors, devised a most ingenious 
system of movable coffer-dams, which answered admirably, and to 
him, as to Sir Morton Peto, M.P., Mr. Brassey, and Mr. E. L. Betts, 
the enterprising contractors for the works, the utmost credit is due 
for the successful manner in which the great difficulties were met 
and overcome, and for the general successful result of their work. It 
is not necessary to describe these great works in detail, as this has 
already been done in the masterly and elaborate description of the 
Conway and Britannia Bridges by Mr. Edwin Clark, and by Messrs. 
Peto and Betts, and Mr. Hodges in the description of the “ Victoria” 
bridge ; to which works, those who take an especial interest in these 
important subjects are more particularly referred. 

To Mr. G. Kt. Stephenson, as the representative of his cousin, the 
late Mr. Robert Stephenson, M.P., F.R.S., has been awarded a medal 
for the extraordinary boldness of conception and the great ingenuity 
of the construction ; and to Sir 8. Moreton Peto, Bart., M.P., Mr. 'T. 
Brassey, Mr. E. L. Betts, and Mr. J. Hodges, a collective houourable 
mention, for the successful execution of this bridge, aud for the 
ingenuity displayed by Mr. Hodges in the construction of the coffer- 
dams. 

Next, and scarcely inferior in importance to the above-mentioned 
bridges, may be mentioned the bridge across the Wye, at Chepstow, 
and the “ Albert” bridge over the ‘Tamar, at Saltash, both designed 
by and constructed under the direction of the late lsambard King- 
dom Brunel. These are of a somewhat different character, being a 
combination of a wrought iron superstructure with cast iron columns, 
the arrangement being upon the insistent and the suspension prin- 
ciples combined. 

It may be a question whether one of these systems, particularly 
the insistent principle alone, if properly applied of the requisite di- 
mensions, would not have been as efficient, simpler, and better calcu- 
lated to have answered the object in view; nevertheless these two 
bridges have been extremely well designed and constructed, and 
they practically fulfil their object most successfully. The founda- 
tion of the great central, or deep water pier, in the Tamar, for the 
Saltash bridge, was a most difficult and hazardous undertaking, as 
it was necessary to carry it down through a depth of water of 82ft. 
at high water, with arise of 18ft. of tide. This foundation was 
carried down through a bed of soft mud, nearly 16ft. thick, to the 
solid rock, which was effected by means of a wrought iron cylinder 
of 37ft. diameter, and 90ft. in height, which was forced down to the 
bottom partly by insistent weight and partly by means of atmo- 
spheric pressure. ‘The proceedings were so well arranged that little 
hazard was incurred, and the works of sinking the cylinder, con- 
structing the masonry foundation, erecting the iron columns upon 
it, and lifting the tubes were most successfully accomplished. In 
connection with the execution of this work, Mr. Brereton, the chief 
assistant of Mr. Brunel, should be mentioned as having carried cut 
the views of the engineer most efficiently. To Mr. Isambard 
Brunel, as the representative of his father, the late Mr. I. K. Brunel, 
F.R.S. (United Kingdom, 2,245), has been awarded a medal for the 
bolduess of design and for ingenuity and goodness of construction, 
aud for the novel and excellent method of sinking the foundations of 
both these bridges. 

The next work of this class is the lattice bridge across the river 
Boyne, at Drogheda, on the line of the Dublin and Belfast Railway. 
It was designed by, and constructed under the directions of Sir John 
Macneill. It is upon the lattice principle of wrought iron, and is by 
far the largest structure of the kind which has hitherto been erected 
in the United Kingdom. The invention, or rather the first great 
application of this class of bridge, may be said to have taken its 
origin in the United States of America, where such structures of 
timber have been employed toa great extent. The merit of their 
introduction into Great Britain in the form of wrought iron may be 
attributed to Sir John Macneiil, and they are now largely employed 
on the Continent, and, indeed, all over the world. They come under 
the class of girder bridges, and their chief merit may be said to con- 
sist in their lightness and economy, consistent with a proper degree 
of strength. The bridge over the Boyne, above mentioned, as well 
a8 another upon the same principle across oue of the public streets at 














Dublin, upon the same line of railway, are‘extremely well designed 
and constructed, and are excellent examples of the kind, and as such 
are entitled to a considerable degree of credit. 

To Sir J. Macneill, F.R.S. (United Kingdom, 2,316), has been 
awarded a medal for the importance of the design and the successful 
execution of this bridge; in which he received very efficient co- 
operation from Mr. James Barton, resident engineer. 

Several large bridges upon the same principle have been designed 
by, and constructed for, Lieut.-Colonel Kennedy, upon the line of the 
Bombay and Baroda Railway, India. The piers of these bridges are 
formed by means of Mitchell’s cast iron screw piles, firmly fixed in 
the bed of the river, and properly braced together by wrought iron 
ties. These structures have not any pretensions to originality, but 
they are remarkable for the simplicity and economy of their con- 
struction, for their successful completion, and for their completely 
answering the object for which they are intended. ‘To Lieutenant- 
Colonel Kennedy (United Kingdom, 2,307) has been awarded a 
— for the extensive application of screw piles to bridges in 

ndia. 

To Messrs. Gilkes, Wilson, and Co. (United Kingdom, 2,290) has 
also been awarded a medal for the excellence of execution of the iron 
railway viaduct, with cast iron diagonally braced piers, erected by 
them over the river Belah, from the designs and under the direction 
of Mr. Bouch. 

In connection with this branch of engineering, a medal has been 
awarded to Mr. E. C. E. Dapples, of Lausanne (Switzerland, 127), 
for an ingenious modification of the screw-pile shoes for timber or 
iron piles. 

Next must be mentioned the bridges, models of which are exhibited 
(under the No. 1,251 in the French catalogue) by the Minister of 
Agriculture, Commerce, and Public Works of France, whose libe- 
rality is collecting aud transmitting to this country so excellent a 
collection of models of interesting works cannot be too highly 
eulogised. Many of these bridges are remarkable for the ingenuity 
and boldness of their design, and for the very successful manner in 
which they have been carried into effect. 

First amongst these may be mentioned the great Turning Balanced 
Bridge across the Penfield, acreek connected with the naval arsenal 
of Brest ; this structure is by far the largest of the kind that has 
ever been attempted, and as such requires particular notice. It is 
composed wholly of wrought iron, with the exception of the counter- 
balance weights, which are of cast iron. The total width of the 
opening or clear space between the two circular piers, or abutments 
on the opposite shores, is 106 métres. The bridge itself cousists of 
two equal portions, which meet in the centre, at an elevation of 19} 
metres above the level of high tide, each being supported on either 
side by a massive circular tower of granite masonry upon which they 
revolve ona series of cast iron rollers, in a massive iron frame, 
which is made to rotate by means of a system of wheel work, worked 
from the top by two men for each half, by whom, in calm weather, 
the operation of opening and shutting the bridge is performed in 
about fifteen minutes. 

When the bridge is closed it is fixed in its place by means of self- 
acting keys, which are easily detached when it is required to open 
it for the passage of full-sized vessels. 

The total width of the roadway, including that for the carriages 
as well as for the foot passengers, is 7} metres. 

The ends between the piers and the abutments, at the adjoining 
streets, are filled with the counterbalance weights, which are so 
regulated as to balance the other two and longer portions, between 
the piers and the centre of the opening, so perfectly as to enable the 


rotation to be effected with the least possible friction ; and in order | 


to afford ready access for repairs to the rollers arrangements are 
made for lifting the entire ring, by hydraulic pressure, within a few 
minutes. 

This bridge may be said to fulfil its purpose admirably, and while 
it forms a convenient and much required communication between 
the towns of Brest and Récouvrance, which are situated on either side, 
it affords free passage for vessels of war under and through it in 
consequence of its great height from the surface of high water to the 
underside of the arch. 

The original project for this great work is due to Messrs, Cadiat 
and Oudry, to whom a collective medal has been awarded as the 
authors of the original project, and for its boldness and unique 
character ; but the actual structure was designed and constructed by 
M. Mathieu, the able engineer of the Creusot Ironworks, and by 
Messrs. Schneider and Co., who were the contractors for the work. 
The erection of the structure was superintended by Messrs. Maitrot 
de Varennes and Aumaitre, engineers-in-chief of bridges and roads, 
and M. Rousseau, engineer.* 

The next bridge most worthy of remark is that erected over the 
valley of the Sarine on the line of the Fribourg and Lausanne 
Railway. It was designed and constructed by M. Mathieu, the 
engineer for the Creusot Company, who were the contractors for 
the work, and at whose establishment it was all manufactured. 

The total length of this bridge is nearly 529 metres, and it consists 
of seven openings of nearly 49 metres each, supported upon six cast 
iron piers, composed of diagonal framed panels, firmly braced 
together by wrought iron rods placed diagonally. The openings 
are spanned by wrought-iron girders, upon the trellis principle; 
the highest pier in the deepest part of the valley being 80 metres in 
height, of which the upper length of 44 metresis in metal, so that 
in point of economy it became an object of the greatest importance 
to avoid the construction of scaffolding, which would have been at- 
tended with considerable expense: this was happily effected by a very 
ingenious and novel system. ‘The lattice girders, with the platform 
forming the whole width of the bridge, were in the first instance 
constructed, or put together on one of the adjoining abutments, 
and placed upon rellers, over which they were drawn forward 
until the end overhung the position of the first pier, having 
sufficient counterbalancing weights at the ends to prevent them 
from falling as they were moved onward, As a further precaution 
against this danger, the ends were stayed by chains and rods of 
wrought iron, attached to strong derricks, or cranes fixed upon the 
piers, provided with proper machinery for hauling them along, so 
that in proportion as they advanced the chains were shortened, 
until the ends of the girders reached the point over each pier. The 
panels for forming the pier were then brought forward upon the 
girders and platform, and were lowered to their position ; so that 
the structure, in fact, grew up beneath the girders, which were then 
again drawn forward over the piers, and the same process was 
repeated until the whole bridge had been drawn across, when the 
platform was securely fixed in its position. [Dy means of this novel, 
simple, and ingenious contrivance, this bold and economical railway 
bridge, or viaduct, was most successfully constructed, to the great 
credit of the Creusot Lron Company and their able engineer-iu-chief, 
M. Mathieu, inventor of the method of construction and bu.lder of 
the bridge, to whom the jury have awarded a medal, with the ex- 
pression of their highest satisfaction for the invention and successful 
application of the method employed in the construction; aud they 
thought it right to give an honourable mention to M. Clerc, ‘or the 
excellence of the model of the bridge exhibiting the mude of con- 
struction. 

A road bridge, called the “ Pont de St. Just,” across the mountain 
torrent, the Ardéche, upon the same principle, with stone piers, was 
designed originally by M. Oudry, aud constructed by the Creusot 
Iron Company, under the immediate direction of M. Mathieu, with 
equal success. This bridge, which consists of six spans of 46°26 
metres each, was also remarkable for the obstacles encountered, 
notonly in constructing the piers, in conseyuence of the extreme 
violence of the torrent during floods, but because it was al)solutely 
necessary to provide a means of placing the wrought iron arched 
girders, without having recourse to the ordinary mode of fixing 
scaffolding beneath. ‘This was accomplished by having a counter- 
balanced scaffolding, which was propelled forward from the abut- 








* It would have been proposed to award a medal to M. Mathicu for this 
important work, but it was reserved for the design and execution of the 
bridge of Fribourg, which are scarcely, if at all, less ingenious and successful 
than those of the bridge of Brest, 





ment over the piers consecutively, having on it the means(of raising 
the arched iron girders to their places on the piers. This was very 
successfully accomplished, without accident; and the award of a 
medal would be justly due to M. Mathieu, the engineer-in-chief of 
the Creusot Works, to whom were intrusted all the details of the 
construction of this work, if he had not gained one for,the bridge of 
Fribourg. . 

The next viaduct bridge worthy of remark is that over the Rhine, 
at Kehl, for connecting the Eastern Railway of France with the 
German system of railways at Strasbourg. 

The execution of this great work was, by mutual consent, appor- 
tioned between the engineers of the Eastern Railway, who undertook 
the construction of the foundations and the piers, and the engineers 
of the Grand Duchy of Baden, who were charged with the execution 
ind the fixing of the superstructure. The foundations and the 
node of executing them were designed and executed by M. Vuig- 
rer, engineer-in-chief, and M. Fleur-Saint-Denis, resident 
agineer, with M. de Sappel, acting engineer; and their designs 
vere carried into effect with great intelligence by the enterprising 
contractors, Messrs. Castor. P 

The general features of this viaduct are, masonry piers, supporting 
a superstructure of wrought iron girders, on the trellis principle, 
with a lifting, opening at each extremity, to permit the passage of 
the masted vessels which navigate the Rhine. 

The principal difficulties in the construction of this bridge arose 
from the depth of the river, the rapidity of the current, and the 
shifting nature of the bed, which being composed of loose gravel 
wis at times scoured away to the depth of many feet; so that no 
bridge could be rendered permanent, unless the foundations of the 
= were carried down to a depth below the action of the current. 

u order to effect this it was necessary to resort to extraordinary 
measures, ‘This was effected by the employment of large wrought 
iron caissons, placed side by side so as to cover the entire space of 
the pier. ‘These contained air cylinders, with valves in them rising 
from the top of the caissons to above the level of the water, and a 
larger cylinder, open at both ends, having its lower extremity 
descending below the edges of the caisson. Within this latter 
cylinder was fixed a dredging frame and buckets. 

In the space beneath the caisson compressed air was used to expel 
the water and to allow the men to work, and it was also employed to 
force down the cylinders to the requisite depth, the air pumps being 
worked by a steam engine from above. Within the caissous work- 
men were employed to remove the gravel, &c., from under the exte- 
rior edges as they descended, while the great mass of the material, 
which was cast by hand to the centre, was removed by means of the 
dredging apparatus worked by a steam engine upon the platform 
above. The novelty and the chief cause of the efficiency of this 
apparatus consisted in the centre cylinder being open to the atmo- 
sphere at the upper extremities, and plunged in the water at its 
lower end, by which means the great mass of the material could be 
removed by the dredging apparatus much more rapidly and 
economically than if all the material had been hoisted in buckets 
through the air locks, in the usual closed cylinders. The caissons 
were thus carried down to the requisite depth below the ordinary 
level of the Rhine most successfully, in a much shorter time, and at 
infinitely less, cost than by the usual method, and the piers were 
founded at such a depth below the scour of the current as to give 
every reasonable guarantee of their stability. The superstructure, 
which was executed under the supervision of M. Keller, the 
engineer-in-chief, and the Baron Kagenech, engineer of the Grand 
Duchy of Baden, does sot offer any remarkable features, althouga it 
has been well executed and perfectly answers the purpose for which 
it was intended. To M. Vuigner, chief engineer of the Kastern 
liailway Company of France, and M. Fleur-Saint-Denis, engineer of 
bridges and roads and au jr of the project, have been awarded « 
collective medal for tie uity of their design for these piers and 
foundations, and i» Messrs, Castor, the contractors, also a medal, 
for the intelligeice of their arrangements and the successful 
execution of this work, and also for a similar application at the 
bridge of Argenteuil. 

The next bridge worthy of mention is that over the Garonne, at 
Bordeaux, to connect the Orleans Railway with that of the south on 
the other side of the river. This extensive work was originally 
designed by the late M. Alfred Bommart, engineer-in-chief of 
bridges and roads, and it was, after his decease, carried into effect 
under the direction of M. Surell, engineer-in-chief of bridges and 
roads, by the enterprising contractors, Messrs. Pauwels and Co., 
under the superintendence of M. De la Roche-'Tolay, engineer of 
bridges and roads, chief engineer of the company, and M. Regnault, 
engineer of bridges and roads, resident engineer. The total length 
of this bridge is 500 metres, and it consists of seven openings, the 
two extreme spans being 57} metres each, and the five other spans 
77} metres from centre to centre of the piers. 

The superstructure is formed by wrought iron girders upon the 
trellis principle, which require no further remark than that they are 
well executed. The foundations of the piers were cnscuted by 
means of cast iron cylinders, which served as air chambers, having 
the air lock on a platform attached to the upper part of each 
cylinder, and which was removed as occasion required to replace 
another length of cylinder. These cylinders were sunk in pairs, 
side by side, by the compressed air system of M. Triger, and the 
pressure was given to the cylinders by hydraulic presses. The bed 
of the river was composed of mud and sand, through which the 
cylinders were forced, with a depth of water varying from 7 to 13 
metres, a current of from 2 to 3 metres per second, and a strong tide 
rising 6 metres. ‘These were some of the difficulties to be contended 
with, and which were very successfully overcome by the intelligent 
foresight of the engineers and the practical experience of the con- 
tractors. ‘To MM. A. Bommart, De la Roche-Tolay, and Kegnault, 
the engineers, has been awarded a collective medal for the boldness 
of the design and the simplicity and economy of construction of this 
bridge ; and the same recompense has been also awarded to Messrs. 
Pauwels and Co., the contractors, for their intelligence in carrying 
into effect the desigus of the engineers, and more especially for im- 
provements in the application of hydraulic presses for forcing down 
_ cylinders, on the system invented by Messrs. Fortin-Hermann 
and Co, 

In addition to the above bridges, or viaducts, there are models of 
several others, of which the superstructure, piers, and abutments are 
of masonry. ‘lhe bridgeat Chaumont, by M. Decomble, engineer of 
bridges and roads, although displaying nothing original in the 
design or construction, is well executed, and is creditable to the 
engineers and contractors by whom it was designed and constructed. 

This important work, which is nearly 700 metres in length, 
53 metres in height, was constructed in fourteen months; its 
execution is perfect, and the general effect is very good. ‘To 
M. Decomble, the engineer intrusted with the execution of the work, 
has been awarded a medal; and to Messrs. Parent and Schacken, 
contractors, and Monsieur Gourdin, their engineer, honourable 
mention, for their intelligent co-operation and the excellent arrange- 
ment of their executive staff. 

The viaduct of Nogent, on the line of railway from Paris to Mul- 
house, consisting of three arches, each of 50 metres span, and of 
thirty arches each of 15 metres span, all in masonry, deserves 
mention, as a well-designed and excellently-execu work, for 
which honourable mention was awarded to M. Pluyette, engineer of 
bridges and roads, intrusted with the execution of the work. 

The bridge of “ Napoléon” at St. Sauveur, in the Pyrenees, 
consists of one semicircular arch of 42 metres span in masonry. 
The foundation presented great difficulty in consequence of the 
mountain torrents swelling the course of the Cave de Pau. To 
M. Marx, engineer in chief of bridges and roads, and to M. Bruniquel, 
resident engineer, were awarded collective honourable mention, for 
the good execution of this boldly conceived work. 

There must also be mentioned the successful execution of the 
large bridge over the Vistula, near Dirschau, designed by M. Lentze, 
fur which, and for the ingenuity of the inclined planes on the 

)berliindische Canal, designed by M. Steenke, medals have been 
awarded to the Minister of Commerce of Berlin, and to the Royal 
Engineer Works at Dirschau (Zollverein, 1,388). To Messrs. 
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ng the vessels of heavy tonnage engaged in the trade with New 


bridge over the Danube canal at Vienna, and to the State Railway | York; the depth of water on the cill being 8} metres at low water 


Society (Austria, 628) for their good structure, introducing improve- 
ments by Rupert in lattice bridges, and for the excellence of execu- 
tion of these and other important works, medals have been awarded. 

To Messrs. Klett and Co., of Nuremberg (Zollverein, 180), a medal 
has been adjudged for the boldness of the design and the successful 
execution of the railway bridge across the Rhine, at Mayence, on 
the system introduced by M. Pauli. This bridge has a very large 
span, and is of singularly simple construction, offering great 
facilities for repairs and for keeping in order, by painting, &c., all 
parts being accessible. 

To the commissioners of New Brunswick was awarded honour- 
able mention for the utility of the bridge works, of which models 
were shown. 

I1.—Harsours ano Docks. 

With regard to this department there are several works particu. 
larly worthy of notice; and amongst the most important must be 
mentioned the great “digue,” or breakwater of Cherbourg. The 
history of this great work is very remarkable, and the structure 
itself presents a great variety of operations, equally instructive from 
their failure and their success. ‘There have been tried here con 
secutively the ingenious yet abortive idea of the wooden cones 
filled with small rubble stone—the small rubble, upon the pierre 
perdu system, which was equally unsuccessful—then the larger 
rubble system—and finally the béton and masonry systems, by 
means of which this great work has been eventually completel. 
All these plans exhibit considerable ingenuity and skill; neverthe- 
less it must be admitted that the construction of this great work, 
at the outset, evinced great deficiency in the knowledge of those 
first principles which should guide the engineer in the construction 
of works of this nature and magnitude. 

The breakwaters of the Carthaginians at Tyre and Sidon, of the 
Greeks at- Athens, Halicarnassus, Aigina, and in numerous other 
places, as well as those of the Romans at Ostia, Civita Vee I 
Ancona, Naples, and other ports in the same vicinity, shew 
that the simplest and most economical mode of constructing 
barriers, or breakwaters, to resist the violence of ocean storms, was 
by throwing down, or depositing rough undressed blocks of stone, 
as raised from the quarries, and allowing them to form their own 
slope, or inclination, by the action of the waves, until finally the 
masses, thus thrown down, became settled, when their permanence 
was further augmented by the growth of seaweed and the drift of 
sand into the crevices; so that these works have remained unalte-ed 
until the present day. The experience, however, derived from 
these works docs not appear to have been taken advantage of until 
within a comparatively recent period, and hence the variety of 
systems introduced in the construction of the breakwater at Cher- 
bourg. In fact, instead of starting from the point of demonstrated 
SUCCESS, & comparatively tentative process would appear to have 
been pursued ; whereas, if the knowledge of the past had been 
taken advantage of, much trouble and cost would have been avoided. 

It is to be regretted, in an engineering point of view, that the 
position of the breakwater should have been determined by purely 
military considerations, which demanded a direct line between the 
forts Pelee and (Querqueville, thus materially reducing the extent of 
the roadstead. 

The history of this great work, as given in the works of M. de 
Cessart and of MM. Alexis de Tocqueville, Cachin and Bonnin, &c., 
as wellasin the ‘Annales des Pontset Chaussées,’ conveys much infor- 
mation, Due honour should be given to the several able engineers- 
in-chief and to their subordinates, who have brought the work up 




















of spring tides, and the locks being 30} metres in length. The con- 
struction of the walls is of the best quality, and much ingenuity has 
been exhibited during the progress of the works, as well as in the 
general designs for the extension of tha port of Havre, for which 
there has been awarded a collective medal to M. Bounicean, engi- 
neer-in-chief of bridges and roads; and to MM. Bellot and Le- 
maitre, resident engineers. 

The new naval graving docks of Castigneau, at the arsenal of 
Toulon, as designed by and constructed under’ the direction of M. 
Noel, inspector-general of bridges and roads, director of maritime 
constructions at Toulon, are remarkable for their extent, and the 
creat natural difficulties which attended their construction, all of 
which were overcome in a very masterly manner by the engineer 
and his assistants, for which they are entitled to considerable credit. 
The soil upon which these docks are built is of a soft alluvial nature, 
and there being no rise of tide, it was necessary to fix the floors of 
these docks at the full depth required to float the largest vessels o 
war; the soil, moreover, was so porous, that a single coffer-dam 
in the sea in front of where the docks were to be constructed would 
not have sufficed to have kept the works dry while they were pro- 
ceeding; it therefore became necessary to inclose the whole space 
with a double row of piles, filling in the space between them with 
concrete, as fast as the earth was dredged out; this concrete subse- 
quently serving the additional purpose of forming an important 
part of the side walls of the intended docks. The great mass of 
earth from within the centre space, inclosed by the double row of 
piles before mentioned, was then removed by excavating down to 
the proper depth, and the bottom of the dock was founded upon a 
bed of masonry and concrete, upon piles; the whole of the bottom 
and sides being then faced with masonry throughout: thus three 
substantial and effective graving docks for the largest vessels of 
war were completed in a novel and successful manner. The dimen- 
sions of all three docks are 1023 metres, 121 metres, and 166} 
metres in length, with a generai width of 22 metres, and a depth of 
water on the cill of 94 metres. To M. Noel, inspector-general of 
bridges and roads, a medal has been awarded for these very exten- 
sive works, methodically executed by simple and certain means, 
comprehending even the smallest details. ; ; 

The graving dock at the dockyard at Rochefort, is an important 
work, as it is 134 metres in length by 22} metres wide, with a depth 
of water of upwards of &} metres at high water; thus a vessel of 
125 metres long by 21 metres wide can be accommodated. The 
foundations were ot a difficult nature, but they were very satisfac- 
torily accomplished, and the general work is very successful. For 
this work, executed under circumstances of difliculty, a collective 
honourable mention has been awarded to M. Garnier, engineer-in- 
chief of bridges and roads, to M. Angiboust, engineer of bridges 
and roads, and to M. Charvin, resident engineer. 

In connection with this subject must be mentioned the ingenious 
mode of blasting the submerged rock of La Rose, at the entrance of 
the port of Brest. This rock, which was of compact gneiss, with 
veins of quartz, was entirely removed by repeated explosions of 
charges of 100 to 120 pounds of gunpowder in stone jars, which 
were placed at high water Ly divers upon the parts of the rock to 
be shattered. These were fired by Bickford’s fuses, enveloped in 
gutta percha tubes. The masses of rock thus shattered were re- 
moved at low water. By this means 20,000 cubic metres of rock 
were removed at depths varying from seven to fifteen metres below 
the surface of the water, at a cost of about 35 francs per metre. 
The work was very satisfactorily accomplished under the direction 











|rangements and the good workmanship of this important con- 
| struction. 

Floating docks upon this as well as upon Clark's system are no 
doubt very valuable, but it may be a question whether they are 
likely to supersede the slip system, or that of drawing the vessels 
out of the water, which can be made equally valuable in certain 
localities. It is true that the latter system requires that the lower 
end of the slip should be carried down to the greatest depth, at 
which a light ship of the largest class can be brought to the lower 
end of the slip. This cannot be taken at less than 16ft. to 20ft., 
and to effect this in seas where there is no tide must be attended 
with considerable expense; and laden vessels cannot, as in Rennie’s 
and Clark’s systems, be drawn up, examined, and lowered again 
within a few hours, Anything by which the old system of heaving 
down vessels of the ordinary class can be avoided merits atteution, 
as that process is always attended with expense, inconvenience, risk, 
cost, and delay. The re-introduction of floating docks on improved 
principles has also induced attention to Morton’s patent slip, which 
is now again being brought forward with considerable improve- 
ments. Ali these systems are valuable and useful, and can be 
brought into the public service where the fixed dock system is con- 
sidered too expensive, or where the localities are not calculated for 
such extensive and weighty structures. 





I1].—Movasrte Wetrs. 


Movable weirs, or dams for penning up water in rivers during 
summer and dry seasons, may be said to be a modern invention 
chiefly practised in France, although they somew at resemble the 
ancient rude flushing weirs adopted in Great Britain for rendering 
the shallow parts of rivers navigable during dry seasons. M. Poirée, 
inspector-general of bridges and roads, has with great skill intro- 
duced this valuable system, which is the origin of all the improve- 
ments since adopted ; and in various rivers in France these weirs 
are applied with complete success. They are either self-acting, or 
can be lowered or removed with the greatest facility, so that the 
quantity of water in a river can be regulated to the greatest nicety, 
either for navigation, irrigation, or domestic purposes—while every 
facility is afforded for the discharge of floods. This system may be 
applied with advantage to many of the rivers and streams in Great 
Britain. 

At the barrage of La Chainetie, on the river Yonne, near 
Auxerre, it has been well applied, and for it, to M. Poirée, inspector- 
general of bridges and roads, a medal has been awarded for the 
application of numerous improvements; and to M. Cambuzat, engi- 
neer-in-chief of bridges and roads; and M. Marini, resident er 
neer, collective honourable mention for the good arrangements and 
construction of these works. 

For the barrages, or weirs with panel sluices, executed on the 
Upper Seine, anew mode of closing the navigable passes and of 
raising the level of the water by ingenious and well-conceived 
arrangements, insuring a certain and rapid action, as demonstrated 
at the barrage of Conflans, a medal has been awarded to M. Chanoine, 
engineer-in-chief of bridges and roads. 

And for the new system of movable panel sluices for the side-cuts 
of movable weirs, for the ingenious and simple arrangements and 
construction, whereby the operation of raisin lowering the 
sluices is rendered almost instantaneous and i 
formed by the action of the water as directed | 
lowering of two paddles worked by one » 
awarded to M. Louiche-Desfontaines, engin 
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t medal has been 
u-chief of bridges 
and roads, as the inventor of this improved system; and to M. Colin, 





honourable mention for the excellence of the execution of the 
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| to its preseut satisfactory state. ‘Che names of the chief engineers | of M. Dehargne, engineer-in-chief of bridges and roads, by M. model, which exhibits so perfectly the constructio d the mode of ; 
! are i— Verrier, engineer of bridges and roads, to whom a collective | working. The self-regulating ‘sluice, invented by M. Chaubart, 4 
| Captain la Bretonni¢re, Royal Navy, 1777 to 17 honourable mention has been awarded for this successful blasting | myst also be mentioned for its ingenuity and for its applic ibility in p 
' M. de Cessart, inspector of bridges and roads, 1782 to 1792. of asubmarine dock without bore holes. many localities. ? ’ > 

/ M. Lamblardie inspector-general of bridges and roads, 1792 to The coffer-dam for the construction of the dry dock at the arsenal With this part of the subject must be mentioned the ingenious 

| 1793. of L’Orient is nearly on the same system as that employed for the | system devised for carrying the mountain torrent of the Libron on 

i When an interval occurred until 1802, when the works were | foundation of the quai at the port of St. Nazaire; by means of a | g level across the Canal du Midi, ‘This torrent. generally dry, is 

| resumed, series of hollow square masses of masonry, constructed and sunk subject to sudden flushes from storms, which bring down masses of 

i a Baron Cachin, inspector-general of bridges and roads, 1802 to independently of each other, and then united and filled in Solid debris, which would fill up the bed of the canal. It became, therefore, 

i 23. with rubble work and hydraulic mortar. For this good application necessary to carry the torrent {reely across the eanal, which was 


M. Fauques Dupare, divisional inspector of bridges and roads, 1823 
to L838. 

M. Reibell, inspector-genezal of bridges and roads 1838 to 1853, 
when the work may be said to have been completed, and to the 
latter eminent engineer and his able coadjutors, MM. Virla, Mahyer 
and Bonnin, engineers of bridges and roads, and to their prede- 
cessors and assistants, a collective medal has been awarded, on the 
completion of this important work, after so many years of persever- 
ing efforts, due to the judicious use of all the resources induced by 
the progress of marine construction. y 

It is not any detraction from the merit of the many able engi- 
neers who have been employed upon this great work, to say that 
every allowance must be made for the want of knowledge and expe- 
rience Which existed at the time when it was commenced; and, as a 
matter of scientific inquiry, it is most interesting to place on record 
ull the facts of the progress, and to compare the modes employed 
with those of the present day. ‘ 

The new port of Marseilles is a great work, which has been 
planned and executed upon an extensive scale by M. Pascal, engi- 
neer-in-chief of bridges and roads. It is situated to the eastward 
of the old natural harbour, formed by a ereek, which was taken ad- 
vantage of, and around which the town sprung up. ‘The new arti- 
ficial harbour consists of a series of wet docks, or basins, formed by 


























of an ingenious system, applicable in peculiar situations, collective 
honourable mention has been awarded to M. Harduin, engineer-in- 
chief and M. Le Bouedec, engineer of bridges and roads, to 
whose skill and attention the successful result is due. 

To the New South Wales Government has been awarded a medal 
for the great utility of the Fitzroy Government Dock; and to Mr. 
Hunt, also of New South Wales, a medal for the public benetit 
arising from the dock constructed by him. 

Before leaving this subject, the floating docks of Sunderland, 
designed by and constructed under the direction of Mr. John 
Murray, C.E., must be adverted to. The general plan of these 
docks is a good example of giving a double entrance to a_ port, 
affording excellent dock accommodation in the position required, 
and combined with powerful scouring sluices for keeping the 
entrances open: all these most essential objects in the design and 
construction of a good port are well combined at Sunderland, and 
a medal has been awarded to Mr. John Murray (United Kingdom, 
344) for the merit of the design and the execution of the work. 

The application of the hydraulic press for the purpose of raising 
great weights has long been known and adopted in numerous 
instances, and latterly very extensively by the late Mr. Robert 
Stephenson, for raising the large tubular girders composing the 
Britannia and Conway Bridges ; a similar idea has been conceived 











accomplished by having alternate divergent channels, each of which 
on both sides had sliding troughs, which could be pushed across to 
form canals for the torrent when requisite, and be removed for 
the passage of boats, or when the torrent was dry ; the waters of the 
torrent being directed and governed by stop gates. The details of 
this simple contrivance were most ingeniously devised and success- 
fully executed by M. Magués, engineer-in-chief of bridges and 
roads, and M. Simmoneau, ident engineer, to whom collective 
honourable mention has been awarded for this work. 








1V.—Comrensating Reservoirs, Xe. 

With regard to the fourth division—the compensating reservoirs 
for supplying rivers and streams during summer and dry seasons. 
This is a most important and valuable system, and it has now 
become an absolute necessity, as, in cousequence of the present 
superior system of land drs age, a greater proportion of the rain- 
water which falls upon the land is discharged into the rivers, and is 
carried off almost immediately after it falls; so that in summer and 
in dry seasons the lands frequently suffer for want of moisture, the 
navigation is impeded, and the supply of water for irrigation and for 
domestic purposes is diminished. Moreover, as se matter is 
now generally discharged direct into the nearest watercourses, the small 
quantity of water in them in times of drought becomes polluted to 
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for raising floating pontoons, which are made to answer the pur it is liable to produce disease. The great object ierefore, is to 
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} and locks through the cross walls which separate them from each | poses of dry docks for constructing, examining, or repairing vessels. obtain a thorough command of water, so that land may be 
j rr. The = ag Se Sai a ‘ yer as Tha watt is very si . ace of yr welosed Hie : 5 =e . ee a ¥ “? 
] other, The outer, or | oundary sea wall, connecting th whole Phe operation is very simple. A - e of a ts enc + a properly drained, the sewage be carried off effectually, and that there 
system, answers the double purpose of a breakwater on the outside | cient for the required pontoon, or floating dock, around which are may be at all times an ample supply of good fresh ‘wa for navi- 
i = a quay wall — inside ; and at each end of these docks is an firmly ray? a ya tg —_— of on ce Sg sg os = . gation, irrigation, and domestic purposes. A system of compensat- 
uter, *uirane ar - ‘ assels ¢ wr rT. accor ‘ hie F rs * press dg : » having chains attache : ; : : * 
ou er, or eutranc @ harbour, so th it vessels can use either, acc ding which is a hy raulle re og si pis oa way red te u sh wit f © | ing reservoirs, established in the most convenient places, along the 
7 to circumstances, and can pass from one to the other, as convenience | them; these chains are attac hed at the other end to transverse line of, or adjoining the valleys, through which rivers pass, so that 
| may require. There is also a connection with the old harbours | Wrought iron girders at the bottom of the inclosed water space ; the the desired quantity of wa may be stored in Sie aces the 
Phe general de sign of this harbour is good, but the sea entrances wrought iron pontoon, which is to carry the — 1, is the r floated periods of rainfall, and be discharged 1in by means of proper 
are scarcely sufliciently protected ¢ ist the swell of the sea during | between the columns, and sunk on to the girders by admitting sluices, into the rivers and other channels, where required during 
storms, ‘1 he details of the construction are entitled to considerable | water a0 HS COMpAFEnGIe pong it rests pig the bottom of the | the summer and dry seasons, is evidently the only proper plan to 
i credit, for every class of materials has been utilised to the greatest | enclosed water space; the ‘veaas intended to be rey aired is then obviate the serious evils above mentioned, and to combine all the 
| extent; the smallest stones being used in the interior and the floated over the pontoon, and is placed accurately above it by means | desiderata of complete drainage, sewage, navigation, irrigation, and 
| largest in the exterior, where the face is exposed to the greatest | of guides: the girders and pontoon, with the vessel upon it, are domestic water supply. This system was largely adopted by the 








action of the sea. The outer face, or sea slope of the great exterior 
breakwater is protected by lar; of beton, formed into arti- 
ticial blocks, each weighing from 25 to 30 tons, which are said to be 
immovable by the most violent action of the waves; and so far they 
have resisted the disintegrating effects of the sea and the atmo- 
sphere With success, although further experience is hecessary before 
the beton masses can be pronounced to be indestructible. Great 


‘ Inasses 





then raised by the hydraulic presses, worked by a steam engine and 
pumps, which act upon the pistons and the chains attaching them, 
to the cross girders, and as the pontoon rises with the vessel upon 
it, the water runs freely out of the compartments of the pontoon, 
and when the whole is clear, the valves are screwed down from the 





inside, and the pontoon and vessel are floated away into a basin, and | 


another poi.toon is placed in readiness for another similar operation, 
! : 





ancients in the valley of the Euphrates, India, and elsewhere, and 
it contributed largely to the wealth aud prosperity of those countries 
wherein it was practised. It redounds greatly to the credit of the 
French Government and their engineers that this system has been 
introduced into France with such complete success in many places. 
It is excellently exemplitied by models of the compensating reser- 
voirs of Les Settons, for the service of the river Yonne, for which 

















| 
| 
credit is due to the French engineers, amongst the earliest of whom which generally oceupies, for S vey large ship, about forty ‘five useful and well-executed work collective honoura mention has 
may be mentioned M. 1} virel, for reviving this ancient system of | minutes. hus one hydraulic apparatus, with its necessary uj ight | been awarded to M. Mozat de Mandres, engineer-in-chief of bridges 
building, and to M, Pascal, the engineer-in-chief, the award of a | columns, cradle and basin, or dock space, will answer the purpose of | 444 roads, who designed, and to MM. Ulry de Labry and Marini, 
as many dry docks as there are pontoons; and when a vessel has | resident engineers, who executed the Also 1ourable 


medal is made, for the methodical and scientitie direction of these 
important and extensive works, inducing the utmost economy with- 
out sacrificing the excellence of construction; and to Messieurs 
Dussaud Brothers, of Marsellles, the contractors, honourable men- 
tion for their intelligent assistance in the execution of important 
parts of the works. 

The lock gates of the docks at the port of St. Nazaire are speci- 
menus of timber constructions of very large dimensions not requiring 
the use of any logs of large scantling; and M. Watier, engineer of 
bridges and roads, the author of the design and the constructor of 
the first gates on this system, to whom honourable mention has 
been awarded, is entitled to great credit for the boldness of the 
design and the ingenuity of the construction, in which he was 
strenuously supported and succeeded by M. Leferme, engineer of 
bridges and roads. ‘The general works of the port being first under 
the direction of M. Je gou, and subsequently under M. Chatoney, 
engineers-in-chief of bridges and roads. 

The lock of the citadel and the graving dock of the Eure basin 


at Havre are important works. The graving dock and its entrance 


locks are designed upon a very large scale, with the view of 





recely- : 


floated over the 





again 





been repaired, the supporting pontoon is 


transverse girders, the valves are opened, and the pontoon sinks | 


gradually, thus leaving the vessel afloat and ready to be taken away. 
This ingenious adaptation of the hydraulic press is calculated to be 
very extensively useful in many localities, and to Mr. Edwin Clark, 
C.E. (United Kingdom, 2,255), a medal has been awarded for the 
novelty and general utility of the application. 

A large wrought iron floating dock has been designed and is 
being constructed for the Spanish Government by Messrs. G. Rennie 
and Sons. It is 350ft. long, 1U5ft. wide, and 37}ft. high, and it will 
draw, when a vessel of the largest class is in it, about 10ft. This 
dock is constructed nearly upon the same principle as the old Dutch 
Caramel Floating Docks, but is much more complete. It is hollow, 
is divided into compartments, and is emptied with pumps worked 
by a steam engine placed on the floating dock, so that either by 
admitting, or by pumping out the water, it can be lowered or raised 
as may be required, and it can thus be rendered available for any 
class of vessel. To Messrs. G. Rennie and Sons has been awarded 
a medal by the jury of Class XJ. for the completeness of the ar- 











r, engineer-in-chief of bridges and 


mention to M. Veron Duvers 
f the reservoir of Mon- 


roads, and to M. Sciama, resident engineer 
taubry, for the service of the Canal du Centre, in Burgundy, for the 
excellence of the design and the satisfactory execution of the works. 

The introduction of this system into Great Britain has long been 
advocated by English engineers who have devoted their attention to 
the subject, and it cannot be much lor ielay [ thi 
kind are now imperatively demanded both in a sanitary 
mical point of view. 

The irrigation canal of Carpentras, in the department of Vaucluse, 
deserves notice as a most useful and successful work, carefully 
designed and executed by MM. Perrier and Gendarme de Beévotte, 
engineer-in-chief of bridges and roads, and M. Conte, resident 
engineer, to whom a coilective medal has been awarded by the 
jury of Class TX. 
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They are entitled to much consideration, and demand a more length- 
ened notice than is consistent with the limits of this report. 

The system of sewerage of Paris has hitherto differed essentially 
from that of London, in still retaining for the most part cesspools 
beneath the court-yards of the houses: the more copious use of 
water has, however, necessitated a change, and the municipality is 
proceeding to provide for the new order of things, by the construe- 
tion of sewers beneath the streets, and combining with them collect- 
ing reservoirs, and a general distribution of water, comprising an 
ingenious self-acting method of cleansing the sewers, while intro- 
ducing a more comprehensive and general system of carrying off 
the water. This combination is well exhibited by a plan of the 
sewers of Paris, and a model in section of the sewer of the Boule- 
vard Sebastopol; with a plan of the water service of Paris, 
and a model in section of the reservoir of Passy. This latter 
work merits careful study, as does also the collection of ap 
paratus used in the distribution of water throughout the city. The 
map of this distribution conveys very interesting information; and 
the model of the great artesian well of Passy, executed by MM. Kind, 
under the direction of MM. Alphand, engineer-in-chief, and Darcel, 
engineer of bridges and roads, merits every eulogium. 

These exhibited great knowledge of the subjects, careful study of 
the means of meeting the wants, and of carrying out the works 
gradually, without undue interference with the working of the 
present system; and for this and the general intelligence exhibited 
in the design a collective medal has heen awarded to M. Belg 
engineer-in-chief of bridges and roads, and to his assistants in the 
execution of these important works. 

There were also exhibited, in the French department, several 
other collections of maps, plans, and models of the system of sewer- 
age adopted in Paris, many of them possessing great interest. The 
map and atlas of the Catchwater sewers, or “ Egouts ( ollecteurs, 
are full of interest, as showing how early that system was recog- 
nised and adopted, and the carefully designed progressive steps taken 
toward establishing one uniform system. ‘The details are most in- 
teresting, and the works feflect infinite credit upon M. Michal, 
inspector-general of bridges and roads, upon whom devolves the 
general direction, and upon M. Belgrand, engineer-in-chief of 
bridges and roads, who has charge of the sewerage, having under 
him MM. Rozat de Mandres and Vale, engineers of bridges and 
Roads, who have the actual superintendence of the works. 

The great collecting sewer of Asniéres was constructed under 
these auspices by M. Delaperche, engineer-in-chief of bridges and 
roads. 

The sewer of the new Boulevard of Sebastopol, previously men- 
tioned, was more immediately directed by M. Rousselle, engineer of 
bridges and roads. Re , 

A very interesting map of the distribution of water within Paris 
gave all the details of the supplies, the number of fountains, &c., and 
of the dimensions and length of the mains, as drawn up under the 
auspices of M. Michal and M. Belgrand. 

T'wo very interesting and well-executed albums of maps and plans 
showed all the public squares, gardens, and promenades of Paris, in- 
cluding the Bois de Vincennes and the Bois de Boulogne, where so 
much ornamental gardening had been done so effectually under the 
immediate direction of the present Emperor of France. These works, 
which merit all praise, have been executed by M. Alphand, engi- 
neer-in-chief of bridges and roads; MM. Gregoire, Foulard, and 
Darcel, engineers of bridges and roads ; M. Davioud, architect ; 
and M. Barillet-Deschamps, head gardener, acting under the direc- 
tion of M. Michal, inspector-general of bridges and roads. 

The history of the numerous attempts to improve the system of 
sewerage of London is so well known that it is not necessary to do 
more than allude to the great works now in progress on both sides of 
the Thames. The published reports give the details of all the argu- 
ments, investigations, calculations, and plans of Mr. Morewood in 
1845; Mr. F. Forster in 1851; Mr. R. Stephenson and Sir W. 
Cubitt in 1854; Mr. J. Simpson, Captain Galton, and Mr. T. E. 
Blackwell in 1857; and Messrs. G. P. Bidder, T. Hawksley, and J. 
W. Bazalgette in 1859; whence has resulted the comprehensive 
scheme of works now in course of construction under the direction 
of Mr. J. W. Bazalgette, C.E., engineer to the Metropolitan Board 
of Works, to whom an award of a medal would have been recom- 
mended had it been compatible with the rules laid down by the 
Royal Commissioners, which prohibit any award to a member of a 
jury. 

A complete set of plans and documents descriptive of these exten- 
sive works was exhibited (United Kingdom, 2,369), and the members 
of the jury were enabled to judge of their importance by an inspec- 
tion of the works themselves in their fullest extent. 
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V.—LigHTuovuses, 


With respect to lighthouses, as a class of civil engineering works, 
Smeaton ranks undoubtedly as the inventor, and almost as the first 
practical adapter of the system of dovetailed masonry, thoroughly 
well bonded together, vertically and horizontally, the application of 
which for the construction of lighthouse towers has enabled them 
to withstand the destructive action of the waves during the most 
violent storms, and in situations so exposed that all previous attempts 
at permanent structures had proved abortive. He moreover im- 
proved the form of the tower by giving it a circular form, tapering 
upwards from a curved base, so that the shock or concussion of the 
waves should be gradually reduced, and their force be in a great 
measure annihilated by their own gravity. This system of light- 
houses is admirably illustrated in that masterly structure the light- 
house built by Smeaton, on the Eddystone Rock, which, although 
exposed to the severest trials, has withstood unscathed, during a 
century, the utmost fury of the Atlantic Ocean. 

The Eddystone lighthouse has ever since served as the model for 
all the stone structures which have been subsequently built in 
similar exposed situations, the only variations being due to some 
peculiarity of the site, or to the nature and extent of the respective 
foundations and other local circumstances. 

The next lighthouse, in succession of time, was that upon the 

Bell Rock, on the north-east coast of Scotland, designed by and 
constructed under the direction of the late Mr. Rennie, in the years 
1806-10, by the late Mr. Robert Stephenson, the resident engineer. 
The principle of the Eddystone system was adopted, and was here 
varied only in the base being made wider and rising more gradually, 
in order to prevent the shock of the weves from abrading the soft 
andstone rock upon W hich it was built. The dovetailed stones were 
narrower on the outside and longer towards the centre, by which 
they are rendered stronger, and the floors were constructed dif- 
ferently, the pressure of the stones being rendered vertical, instead 
of lateral, which also added to the strength of the structure. 

Thesamesystem has been more or less followed by all the engineers 
upon whom has devolved the construction of those ditlicult works, 
lighthouses, in the exposed situations where of necessity they are most 
required. Itisunnecessary to do morethan refer generally totheadmir- 
able performance of the duties of the Elder Brethren of the Trinity 
House for England, the Commissioners of Northern Lights for 
Scotland, and the Commissioners of Irish Lights; in each district 
there have been constructed very remarkable monuments of engi- 
neering skill, almost all of which would, if space permitted, demand 
special description and recognition. 

For the important works, models of which have been exhibited by 
their corporations, the following awards have been made :— 

To Mr. James Walker, C.E., F.R.S., L and E. (United Kingdom, 
2,662), a medal for the boldness of the design and the successful 
construction of the Bishop’s Rock and the Smalls lighthous 
and to Mr. Nicholas Douglas, and Mr. James M. Douglas, honour- 
able mention, for the cour and skill exhibited by them in the per- 
formance of their respective arduous duties, as resident engineers of 
these works. 

To Mr. Alan Stevenson, C.E. (United Kingdom, 2,661), a medal 
for the excellent design and the ingenious method of construction of 
the Skerry Vore lighthouse, and to Mr. George Halpin, C.E., honour- 
able mention for the successful execution of his excellent design for 
the lighthouse on the Fastnet Rock, off Cape Clear, on the 8.W. 
coast of Lreland. 























The introduction of both cast iron and wrought iron for the 
structure of lighthouses marks a new epoch. Cast iron structures 
have been very successfully employed by Mr. Alexander Gordon, C.E., 
for the English colonies, in positions where stone was not procurable, 
or where native labour could not be obtained, and wrought iron 
columns with Mitchell’s screw pile foundation for sand-banks, or 
deeply sunk into the rock, in other positions, and others have been 
well employed by Mr. Walker. 

An extensive application of a wrought iron plate structure has 
been recently made by the French Government, in New Caledonia, 
where the colony offered no resources for any other kind of struc- 
ture. This system offers many advantages in facility of transport, 
rapidity of construction, and in economy in repairing and maintain- 
ing in peculiar localities, and to M. Léonce Reynaud, inspector- 
general of bridges and roads, director-general of lighthouses, \c., 
is awarded a medal for the design of the New Caledonia lighthouse, 
and for the signal service he has rendered, in promoting the 


activity of the Lizhthouse Board, in improving and completing the | 


lighting of the coasts of France, and of its colonies, 101 lighthouses 
having been erected since 1851, and twenty more are now in 
progress. P 

The lighthouse of the Grande-Barge d’Olonne, situated on a rock 


at a distance of six kilometres from the coast, to the west of the port | 


of the Sables d’Olonne, is another remarkable structure, erected in a 
position full of difficulties of all kinds, where the currents are very 
strong, and where storms raise boiling seas which defied almost all 
ordinary methods of construction. ‘The foundation is almost entirely 
submerged, and, during heavy weather, the waves spring up to a 
height of nearly thirty metres. The work was commenced in 1857, 
and was completed in 1861. Such were the local difficulties and the 
impediments offered by storms that it was only during 1,960 hours 
in that period that the works could be carried on. 

For the intelligence and energy displayed in the execution of this 
difficult work a medal has been awarded to M. Marin, engineer of 
bridges and roads. 

The most important improvement which has been made in the 
system of lighting may be said to be the invention of the celebrated 
M. Fresnel of France. It consists in the use of a series of solid cut 
glass lenses surrounding the light, which is placed in the centre, so 
that the rays from the lamp are reflected in every direction in the 
most brilliant and effective manner, according to what are technically 
termed the dioptric and catadioptric systems. This plan is now 
universally adopted in France and almost equally so in England. 
Numerous ingenious modifications of this system have been intro- 
duced by Messrs. Wilkins, and by the late Mr. Deville, and the 
rotating machinery of M Lepaute is now generally employed. 

The electric and lime lights have also been tried, and experiments 
are still proceeding with them; the light proceeding from these 
systems is no doubt more brilliant than that from any other process 
yet tried; nevertheless, these lights have hitherto not been rendered 
sufficiently simple and practical to induce their general adoption. 

On looking back to the period of the old ceal lights and beacons, 
and comparing them with the beautiful and complete systems now 
in use, it must be owned that much honour is due to the philan- 
thropy and wise solicitude of the corporations and commissioners 
upon whom devolve the supervision and direction of these safe- 
guards for the storm-tossed mariner in all parts of the world. The 
system of the lamps and reflectors of lighthouses do not strictly 
come under the cognizance of Class X., but it was impossible to pass 
them over in silence when treating of the constructions of the build- 
ings within which they are fixed. 





ViI.—Ratways. 

With regard to the sixth division, railways :— 

Strictly speaking, they do not come under Class X., although the 
consideration of certain structures connected with them ha- de- 
volved upon the jury. Especial mention must be made of he 
excellent model and drawings of the railway betwen Bilbao, on 
the north-west coast of Spain, to Tudela, and thence onwards to 
Pampeluna. This great work, designed by Mr. C. Vignoles, C.E., 
F.R.S., the chief engineer, and executed by Messrs. Brassey, 
Wythes, and Paxton, under the direction of Mr. Henry Vignoles, 
the resident engineer, presents considerable natural obstacles, which 
have been successfully overcome. It is carried across the range of 
the Cantabrian Pyrenees, through the Basque provinces, at an 
elevation of 2,163ft. above the level of the sea, with an inclina- 
tion of one in seventy for nearly twelve miles. 

This is the most difficult work of the kind yet undertaken in 
Spain ; and for the boldness of the design, and the success in over- 
coming local impediments, a medal has been awarded to Mr. Vig- 
noles, C.E.; and also a medal to Mr. Stephen Salter, for the beauty 
and accuracy of the large model (United Kingdom, 2,354), exhibit- 
ing not only the line of the railway, with its works of art, but the 
surface of the mountainous country through which it passes. 

The jury cannot help expressing their regret that the details of 
more works of this kind have not been exhibited. 








VIL—Divine Apparatus. 


With regard to the seventh division, several specimens of diving 
dresses and submarine apparatus have been exhibited by Messrs. 
Siebe, Heinke, and Barnett, of London, M. Cabirol, of Paris, and 
Mr. C. C. Steenstrup, of Christiania. The dresses, their appoint- 
ments, and the air-pumps are generally very well made, and excel- 
lently adapted to the purposes for which they are now so much used ; 
but the jury have not perceived any very marked progress in con- 
struction, nor any material improvements upon the principle intro- 
duced by the original close diving-dresses invented by Mr. John 
Bethell, as an improvement upon the open helmet used by Deane 
and others. The improvements were noticed and rewarded at the 
Exhibitions of 1851 and 1855. 

There is a very well-executed working model of a diving-bell by 
Messrs. Lawrence Brothers; but this, although exhibiting a general 
completeness of design, does not exhibit any improvement of prin- 
ciple beyond that of the original apparatus invented and constructed 
by the late Mr. Rennie, and first employed for building the east 
pier head of Ramsgate harbour, in 1813, and subsequently con- 
stantly applied by him, and now almost universally used by engi- 
neers in submarine works. The apparatus for working the diving— 
bell was originally so coustructed by Mr. Rennie that it could be 
raised and lowered, moved backwards and forwards, and in a 
straight or curvilinear direction, at pleasure, as might be necessary 
for the construction of the work required to be executed under 
water, and in such a manner that the whole of the operations could 
be directed from above with the greatest precision, celerity, and 
economy. 

Apparatus similar to that for working the diving-bell was after- 
wards applied by Mr. Rennie for raising, lowering, and discharging 
large blocks cf mahogany and other timber at the West India Docks, 
and the same kind of apparatus is now universally applied and 
adopted in all building operations with the greatest success and 
economy. 

‘The only absolute novelty in this division is the ingenious lamp 
for submarine observations, which has been invented by M. 
birol, of Paris (France, 1,369). The principle is, that the 
air in the tube which carries off the smoke of the lamp becomes 
rarefied, aud thus a constant current of fresh air is derived 
from above to supply the combustion of the lamp, and a con- 
tinuous effective light is maintained under the water in the same 
manner as the blast pipe acts upon the fire in a locomotive engine— 
by causing a constant draught of air through it. For this clever ar 
rangement and ingenious modification of the usual system a medal 
has been awarded to M. Cabirol, who is stated to have tested the 
satisfactory action of this apparatus at a depth of 80 metres under 
water in the great well at Passy. (A medal has also been awarded 


to M. Cabirol in Class XIL.) 








VIIL.—Narvrat Burepmsg MATeriass. 
With regard to the eighth division of the subject, viz., natural 
building materials, it may be observed that the greatest skill and 





judgment are not only necessary in selecting, the best class of 
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material for each particular work, but in applying the materials thus 
selected in the best possible position, in order to insure the greatest 
amount of durability, All the stone employed in a building should 
be laid on its natural bed, and all fissured strata, orany disintegrated 
parts should be avoided. This requires the exercise of the practical 
skill and judgment of the presiding engineer and architect, as every 
stone, if properly selected and applied, has its particular use, and if 
so applied in the proper situation may be advantageously employed 
with the certainty of an advantageous result, and avoiding the too 
| frequently premature decay of the material. 

The collections of building materials exhibited by every country 
not only demonstrate great capability of producing varieties of 
valuable natural products, but also evince a strong desire to develope 
the resources of the building art in a very remarkable manner. 
These specimens appear to have been selected with considerable 
judgment, and they illustrate almost every kind of stone which can 
be employed in any department for constructive purposes ; and they 
are generally shown both in their rough and their worked states in 
arder to exhibit their respective qualities, and the purposes to which 
| they may be most advantageously applied. 1t was not always pos- 
| sible to ascertain the price at which these articles could be produced, 
} aad which forms a most important element in the building art; 
nevertheless enough has been dove to prove that these materials can 
| be obtained, and used with advantage wherever the cost of transport 
isbrought within ordinary limits, ‘The existence of many of these 
chsses of materials had in some cases been previously unknown, but 
their localities being ;mow pointed out, they will soon be rendered 
useful wherever a demand exists. 

In the collections of the United Kingdom most of the specimens 
‘were worked for ornamental purposes, and therefore came under the 
notice of Section C. 

The British colonies had very interesting specimens in great 
variety ; but it is to be regretted that from the want of comprehen- 
sive catalogues only meagre information respecting the localities, 
quality, and price could be obtained: an honourable exception, 
however, occurred in the case of Canada, for which collection Sir 
W. E. Logan, F.R.S., prepared a very interesting descriptive cata- 
logue, well deserving attention. 

Victoria exhibited a large and interesting collection of building 
stones, for which a medal was awarded to Mr. J. G. Knight, and 
honourable mention to the Beechwood Local Committee, for the 
good quality of the building stones exhibited by them, and to the 
Victoria Kaolin Company, for the very fine specimens of that 
valuable material exhibited by them, and which must eventually be 
extensively and advantageously used. 

From (Queensland, Mr. J. Petrie sent a collection of building 
stones, for the good quality of which an honourable mention has 
been awarded. Nova Scotia also sent a similarly good collection, 
for which honourable mention has been awarded to Professor Howe. 
South Australia contributes good slabs of slate, indicating that 
further working will develope better qualities, and for these honour- 
able mention has been awarded to Mr. 'T. Priest. 

‘To the commission of Tasmania has also been awarded honour- 
able mention for an extensive collection of building stones of every 
variety. 

Malta exhibits remarkable progress in the carving and working of 
the delicate and beautiful stone furnished from the quarries in the 
island, and for the excellence of the workmanship in this stone, 
medals and honourable mention have been awarded by Section C, 

France sent some very good specimens, among which must be 
mentioned the marbles worked so extensively near Bagnéres-de- 
Bigorre, in the Pyrenees, by M. L. Geruzet (France, 1,261) to whom 
a medal has been awarded; and also a limestone recently introduced, 
and now largely employed for a variety of building purposes; it is 
quarried at St. Ylie, in the Jura, and the quarries now employ a 
very large number of workmen; it can be produced in blocks of 
very considerable dimensions, is easily worked, looks well either 
rough, scapple d, or polished, is chea ) and appears to possess every 
element of durability. To M. P. de Tinseau (France 1,262) a medal 
has been awarded for the introduction of, and the extensive develop- 
ment he has given, to this very useful material. 

Italy contributes fine slabs of Carrara marble, sent by Count P. 
Guerra, and a collection of the building materials of the Neapolitan 
wovinces prepared by Cav. F. Semmola, which give indications of 
power of improvement in more peaceful times. 

By Prussia there was exhibited some good qualities of granite, for 
which a medal has been awarded to M. C. Kulmiz (Prussia, 1,358), 
for the extensive production of the material and for the good work- 
manship of the specimens. 

Sweden exhibited some very good specimens of worked por- 
phyry, for which a medal has been awarded to M. E. Arborelius 
(Sweden, 4). 

Bavaria sends some excellent paving stones, for which honour- 
able mention has been awarded to M, P. Eckhardt (Bavaria, 179). 

From these succinct notices it will be evident that very valuable 
natural materials have been found, and exhibited from a variety of 
places where their existence was scarcely anticipated; many are 
susceptible of considerable development, and they will coutribute 
essentially to the advancement of the building art, both as regards 
economy and solidity of construction, and all that is now required is 
facility aud economy of transport. 

( To be continued. ) 























Exuterrion iy Turkey.—A national exhibition of Turkish pro- 
duets is to be opened at Constantinople on the 20th of February. 
It will be observed that the exhibition is to be of a “ national” and 
not an “ international” character. Machinery is, however, expressly 
exempted from the restriction imposed in all other cases, and may 
be exhibited by foreigners. 

Navat Axo Orpnance Marrers.—We read in the Army and Naty 
Gazette: —“Sir W. Armstrong's so-called 300-pounder, rifled with 
ten grooves, has been sent to Shoeburyness for experiment, by the 
Ordnance Select Committee. We stated in our previous impression 
that its projectiles weighed 230 1b., having been reduced to less than 
the weight formerly proposed, so that the gun is in no way a 300- 
pounder. Itis certainly time to classify our guns, either by the 
size of bore or weight, or both—as the present nomenclature gives 
very little idea of the actual size and power of ordnance.’—~ The 
cupola ship Royal Sovereign is to be so fitted as to be strong enough 
to receive an eutire armament of 300-pounders.—The Observer says 
that retrenchment will be effected to a considerable extent in naval 
and military expenditure, not as much by paying off ships or dis 
charging soldiers after they have been trained at great cost, but by 
useful administrative reforms; and points out the staff in Ireland, 
the district staffs, and the military service colonies, as admitting the 
application of the pruning-knife. But the necessity of outlay for 
naval construction and enlarged docks will neutralise the savings 
expected in other naval departments. 

A New Durer Su Canat.—A project for cutting a ship canal 
from Amsterdam through the province of North Holland, eastwards 
of Amsterdam towards the sea, has been sanctioned by the Dutch 
Chambers. The new canal will be 13 miles long, 20vUft. wide, and 
24ft. deep, and will shorten the distance from Amsterdam to London 
and all ports south of the ‘I'exel by about 80 miles, so that vessels 
will now be enabled to reach the sea in a few hours, whereas the 
present journey over the Zuider Zee and the North Holland Canal 
now occupies several days, and sometimes weeks. In order to 
| form a safe sea entrance to the canal, it will be necessary to con- 
struct enormous sluices, and an artificial harbour on the unprotected 
coast of Holland, the piers of which will extend more than a mile 
into the sea. ‘his will be the chief engineering difficulty to be 
overcome. With the undertaking is connected the reclamation of 
the Y, containing 15,000 acres of rich alluvial clay, and which, 
when reclaimed, is estimated to be worth one million sterling. The 
total capital required is estimated at a million and a half sterling, 
upon which the Dutch Government guarantee an interest of 4} per 
cent. The concessionaires are Mr. J. C. Jiger, of Amsterdam, and 
| the English engineers, Messrs. B. W. Croker and Charles Burn. 
| These gentlemen have been ten years maturing this project, the 
concession having been originally asked in 1852. 
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_ Figs. 1 and 2 represent an arrangement for blowing or forcing 
air, according to the invention of John Petrie, jun., of Rochdale. 
ig. 1 is an elevation in section, and Fig. 2a face view of one-half 
of the fan casing, parted at the line A, B, and looking towards the 
left hand. The fan casing is composed of two parts 1, 2, the formcr 
of w hich is of a conical form, and contains a central bess 3, 
constituting «a bearing for the shaft 4; the other end of which 
ix carried by a standard 5. Upon this shaft, and within the 
easing 2, is mounted the revolving fan, consisting of a series of 
blades 6 set at an angle, as shown in the illustration. Within the 
casing 1, which is of a conical form, is a series of partitions 7, and 
extending radially from the said casing, and which serve in addition 
to their chief object, hereafter to be mentioned, to carry the boss 3. 
These partitions extend, as shown, a part of the distance only 
through the casing 1, in the direction of the axis of the fan; but 
there is also another series of partitions 8, which are disposed 
radially, as above described, but extending from front to back of the 
easing lL. The fan being caused to revolve through the pulley g, air 
will enter the orifice 10, and will be forced forward in the direction 
of the axis of the fan, so as to be expelled at the orifice 11, but in 
such passage it has to pass between the radial partitions 7, 8, and is 
ae thereby from being carried round by the rotation of the 
yNades, 

‘The modification for exhausting purposes is shown at Figs. 3 and 
4, fr ig. 3 being a vertical section, and Fig. 4 a face view of that 
portion of the casing containing the partitions. The two portions 
of the casing are at 1, 2, the former of which, in this instance, sup 
ports one end of the shaft 4, the other end being carried by the 
standard 5. ‘The blades of the fan are at 6, mounted as before at an 
angle to the axis. At7 are the partitions, which in this arrange- 
ment are in one series only, that is to say, they all extend the 
same distance. The view, Fig. 4, is a representa.ion of these 
partitions, and the casing 1, looking towards the right hand of Fig. 3. 
‘The casing 1 of a conical or trumpet shape, as shown in Fig. 3. 
Lhe fan having been put in motion air is drawn through the 
orifice 10, and is propelled between the partitions 7 to the opening 11 
of the casing 1, as shown by the arrows. 


AvustriAN Gunnery Exrertments.—The Austrians have been 
steadily pursuing a systematic course of experiments with gun cotton, 
and not only have they perfected this material, so as to use it in field 
guns, but have also been led to investigate the properties of metals 
with the view of finding an alloy which would impart hardness to 
copper, and enable them to obtain a perfect, safe, strong, and durable 
gun. This they have now effected, and it is said that their gun metal, 
by the addition of a small quantity of iron, has been made very hard, 
and also exceedingly tough and elastic. One great advantage pos- 
sessed by this gun metal is that it can be recast at a small cost if the 
guns become damaged, or the rifling prove unsatisfactory. The 
tield-pieces have been rifled with grooves, which help to support the 
projectile in centring upon a rounded bearing. The projectile is of 
iron only, indeed nothing else would withstand the force of the gun- 
cotton, which is more instantaneous in its explosion than gun- 
powder, and therefore a higher velocity can be obtained with a 
much shorter gun. The Austrian Government is now about to cast 
large ordnauce, and if the reports given to us be correct, they have 
certainly hit upon the right metal, as it withstands the blows of shot 
fired at it much better than any material which we have yet used in 
England.—Army and Navy Gazette, 











Great Eastern Ratpway.—T he train service of thiscompany isabout 
to be accelerated and improved. To attain this object some express 
locomotives with 7ft. Gin. driving wheels are to be employed, capable 
of attaining on an emergency a speed of seventy miles au hour. The 
express trains are in future to accomplish the journey between Lon- 
don and Norwich in about 3} hours. 

Trarric Receirrs.—The traflic receipts of railways in the United 
Kingdom amounted for the week ending the 6th of December, on 
10,505 miles, to £515,030, and for the corresponding week of last 
year, on 10,186 miles, to £497,274, showing an increase of 
319 miles, and of £17,756 in the receipts. The gross receipts on 
the following 14 railways amounted in the aggregate, on 7,227 miles, 
to £401,009; and for the corresponding week of 1861, on 7,006 
miles, to £389,985, showing an increase of 221 miles, and 
of £11,024 in the receipts. The increase on the Caledonian 
amounted to £447; on the Great Eastern to £84; on the Great 
Northern to £2,729; on the London and North-Western to 
£3,309 ; on the London, Brighton, and South Coast, to £2,099 ; 
on the London and South-Western to £2,054; on the Man- 
chester, Sheffield, and Lincolnshire to £217; on the North 
British to £469; on the North-Eastern to £171; and on 
the South-Eastern to £911; total, £12,490. But from this must 
be deducted £74, the decrease on the Great Southern and Western ; | 
£698 on the Great Western ; £446 on the Lancashire and Yorkshire ; 
and £248 on the Midland; together, £1,446, leaving the increase 
as above, £11,024. The goods and mineral tratlic on those lines 
amounted to £238,171, and for the corresponding week of 1861 
to £229,804, showing an increase of £8,367. ‘he receipts for 
passengers, parcels, &c., amouated to £162,838, against £160,181, 
showing an increase of £2,657. The trattic receipts on 64 other 
lines amounted, on 3,279 miles, to £114,021, and for the correspond- 
ing week of last year, on 3,180 miles, to £107,289, showing an 
increase of 99 miles, and of £6,732 in the receipts. The total 
receipts of the past week show an increase of £60 as compared with 
those of the preceding week, euding the 29th of November. 

Screw Coiurrs.—As an instance of the rapidity with which the 
new screw colliers convey coals from the Northumberland and 
Durham coal-field to the Thames, we have been favoured with the 
following extracts from the log of the Nicholas Wood (S.S.) for 
June and July last. he figures show that this vessel is in the 
habit of takingseven cargoes of coal to London per calendar month :— 

Left West Hartlepool. Arrived at West Hartlepool. 























June 30 6.30 p.m. July 3 38.0) p.m. 
July 5 9.29 am. » 9 1.20 a.m. 
o» 1013 p.m » 14 6.30 a.m. 
» lL 5.0 am. » I 90 am. 
9” 18 8.40 p.m. +» od 4.40 p.m. 
» 24 2.40 p.m. » 2 710 am. 
» 2 4.25 p.m. Aug. 1 7,50 p.m 


Again in September the same process was repeated, e.g. 
Di-charged. 
August 29th 

September 4 


Loaded. 
August 27th 
September 2 





” t 

” ll - 13 

me 15 “ Is 

” 2 23 
2o ” 7 


The vessel started on its first voyage after repairs on the 10th of 
January last, laid up eight days in August, and or Saturday morn- } 
ing started on its 6Uth voyage this year.—Colliery Guardian. : 








Dec. 19, 1862. 





INSTITUTION OF CIVIL ENGINEERS. 
December 16, 1862. 
Joun Fow.er Esq., Vice-President, in the Chair. 
ANNUAL GENERAL MEETING. 

Iv presenting a report to the general body upon the state of the 
Institution, and particularly upon the proceedings of the past year 
the council expressed the belief that its interests had been very 
satisfactorily advanced since the conduct of its affairs was committed 
to their charge. 

The actual business of the Institution was alone dealt with; 
allusion being first made to the proceedings at the Ordinary 
General Meetings, which must ever be regarded as of primary im- 
portance. A brief epitome of some of the principal “ papers” which 
had been read during the last session was then given, as showing 
the amount of useful information thus collected, and the variety of 
the subjects treated ; and the animated discussions which arose on 
several of the engineering topics of the day was referred to. 

It was observed that, for the first time, premiums in money had 
been awarded; and it would be for the incoming council to consider 
how far the increased value of the premiums, by in some degree 
offering remuneration for the time devoted to the study of the sub- 
jects, would induce the presentation of complete and well-composed 
papers for reading at the meetings. 

Since the last annual meeting Volume XIX. of the Minutes of 
Proceedings, containing 700 pages, had been issued. Volume XX., 
consisting of nearly 600 pages, was completed, and would be for- 
warded to the members in the course of a few days. Considerable 
progress had also been made with the volume for the last session. 
The publication of these volumes had been retarded by the non- 
receipt of information, more especially with respect to the memoirs 
of deceased members, and the non-return of corrected proofs. 

During the past session the custom of assembling the members 
at dinner was revived, and advantage was taken of the presence in 
London, on the occasion of the International Exhibition, of several 
foreigners of scientific reputation, to invite them as guests. The 
dinner was so successful that it was suggested to repeat it 
annually, and it might be fairly anticipated that, as the members 
increase in number, so would the annual dinner be looked forward 
to as another general meeting of a more socia! character. At the 
same time the Institution had been able to be very useful to many 
foreign engineers and scientific men who visited this country; and 
communications had been established which would be mutually 
beneficial, and would render the mere title of members of the Insti- 
tution the best passport for all engineers when travelling in foreign 
countries. 

The tabular statement of the transfers, elections, deceases, and re- 
signations, showed that the number of elections had been 72, of 
deceases 15, and of resignations 2, leaving an effective increase of 
55, and making the total number of members of all classes on the 
books on the 30th of November last exactly 1,0U0. This was an 
increase of nearly 20 per cent. in the last five years, of which about 
6} per cent. occurred in the past session. 

The deceases announced during the year had been :—H.R.H. 
the Prince Consort and Peter Barlow, Honorary Members; Messrs. 
James John Berkley, James Cooper, Henry Hind Edwards, John 
Edward Errington, Joseph Lane Manby, James Walker, and William 
Weallens, Members; Major Baddeley, R.A., Captain Collingwood, 
Colonel Colt, Messrs. Robert Cowen, and John Withers, Associates ; 
and Mr. John Brannis Birch, Graduate. 

The abstract of receipts and expenditure, as prepared by the 
auditors, showed that the current subscriptions had exceeded those 
of the previous year by from7 to 8 per cent., and that the income 
arising from the several stocks held by the Institution was much 
larger than formerly. With regard to the expenditure, there were 
several exceptional charges, and the very large sum of upwards of 
£1,000 had been paid on account of printing the minutes of pro- 
ceedings. Still, however, the total disbursements had bevn less 
than the receipts from subscriptions and fees alone, without including 
the other sources of revenue. 

During the year the “Miller” bequest of £2,000, invested in 
£2,133 6s. 8d. Consols, which had been left for the general purposes 
of the Institution, had been received; and also the “ Errington” 
bequest of £1,000, now standing in Great Northern Nailway Com- 
pany 4 per Cent. Debenture Stock. It having been found 
that there was a considerable balance of dividends arising 
from the “Telford” fund, which had not as yet been ex- 
pended in annual premiums, it was deemed advisable to consult 
the honorary solicitor on the subject. Acting on the recommenda- 
tion of Sir Roundell Palmer, her Majesty’s Solicitor-General, this 
balance, amounting to £1,669 8s. 6d., had been invested in the pur- 
chase of £1,775 19s. 8d. Consols. ‘The funds now under the charge 
of the Institution were—general funds, £8,133 6s. 8d., yielding an 
annual income of £292 1¥%s., and the “ Telford,” “ Manby,” and 
“Miller” Trust Funds, together amounting to £8,194 12s. 11d, 
which produced, in the last financial year, £141 6s. 8d., £9 12s. 6d., and 
£119 6s. 11d., respectively. There were, besides, the balance of 
dividends arising from the “Telford” Fund, represented by 
£1,775 19s, 8d. Consols, the current balance at the bankers of 
£4056 8s. 2d., and on deposit on account of the Building Fund, a sum 
of £447 7s., making a total of upwards of £19,000. 

In conclusion, the council thought the past session might be looked 
upon with satisfaction, for the increase in the number of its members, 
and for the nature of its general proceedings; and they regarded the 
present success and well-being of the Institution as the best guarantee 
of its future and long-continued usefulness. 

After the reading of the report, Telford medals were presented to 
Sir Charles Augustus Hartley, Messrs. J. H. Miiller, J. Paton, J. 
Abernethy, and J. Bailey Denton ; a Watt medal to J. D’A.Samuda; 
a Stephenson prize of twenty-five guineas to Sir C. A. Hartley; 
Miller prizes, of fifteen guineas each, to J H. Miiller and J. Paton; 
council premiums of books to Capt. Douglas Galton, R.E., and 
Messrs. Brunlees, Il. C. Forde, C. W. Siemens, J. A. Longridge, and 
J. Oldham; and the Manby Premium, in books, to SirC. A. Hartley. 

The thanks of the Institution were unanimously voted to the 
President, for his attention to the duties of his office; to the Vice- 
Presidents and other Members and Associates of Council for their 
co-operation with the President, and their constant attendance at 
the meetings; to Mr. Charles Manby, Honorary Secretary, and to 
Mr. James Forrest, Secretary, for the manner in which they had per- 
formed the duties of their offices; as also to the auditors of the ac- 
counts, and to the scrutineers of the ballot for their services. 











Anmour Piates.—A contract for the supply of a portion of the 
armour plates for the iron frigate has been taken by Messrs. Brown 
and Co., of the Atlas Works, Sheffield. They have engaged to sup- 
ply the plates at the rate of £45 lUs. per ton. About 600 tons have 
already been received at Chatham Dockyard from the Thames Iron- 
works, the Parkgate Foundry, and other establishments, to be used 
in plating the Achilles and the Royal Oak, 50. In addition to these 
upwards of 8V0 tons of armour plates have been already bolted to the 
sides of the Royal Oak. The principal portion of the armour plates 
for the Achilles will be manufactured at the Parkgate Irouworks, 
Yorkshire, which firm has already supplied a large number used at 
Chatham. In the manufacture of the armour plates for the Achilles 
some improvements will be introduced in order to give greater 
strength and hardness to the iron. In the preparation of the plates 
hitherto supplied for our iron and iron-cased vessels a certain 
number have been manufactured either from rolled or hammered 
iron, that is, the “bloom” of iron when taken from the furnace is 
either rolled into the required slab under heavy rollers, or else 
beaten into shape under the steam hammer. !t is intended, n0w- 
ever, to employ both these processes in preparing the armour plating 


‘for the Achilles, the “bloom” being first rolled into the shape of 


the plate, which will then be completed under the operations of the 
hammer, experience having shown that the plates manufactured by 
hammering are considerably tougher and have a much closer grain 
than those which have been rolled only. 
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Fic. 1 represents a portion of a carding engine, with the improve- 
ments of Messrs. Platt, Richardson, and Holland, of Oldham, 
adapted thereto. Fig. 2 is a plan view, and Fig. 3 another plan of 
certain of the parts. The ordinary draw box is shown at 1, from 
which the sliver 2, instead of being conducted at once to the coiler 
or other receptacle, passes over a finger 3, formed upon one end of a 
lever mounted so as to be capable of turning upon a centre at 5. 
This lever is so mounted that its tendency is to turn upon the 
centre 5, in the direction of the arrow ; nevertheless, it is maintained 
in the position shown during the proper working of the machine, by 
the tension of the sliver 2. Beneath the finger 3 is situate a lever Se 
capable of turning upon a centre at 8, and caused to bear in the 
direction of the arrow by a weighted arm 9, so that it is pressed 
thereby against acam 10, mounted upon the ordinary shaft 11,which 
drives the rollers of the usual draw box. As this cam, therefore, 
revolves it imparts a reciprocating motion to the lever 7 in such 
manner that its upper end passes to and fro beneath a step 12 
formed on the finger 3. The centre of motion 8 of the lever 7 is 
carried by a rod 13, which is drawn by a spring 14 in the direction 
of the arrow, and the other end of the rod 13 is connected to a lever 15, 
turning upon a centre at 16, on the opposite side of which centre it 
is mounted upon the bossof the usual carrier wheel 17, which transmits 
motion to the doffer. Upon the face of this carrier is a conical 
surface 18, taking into a conical recess 19, formed in the wheel 20, 
through which motion is communicated from the cylinder. It 
will be therefore seen that, instead of the doffer being driven by 
gearing, direct motion is transmitted thereto through the medium 
of the cone 18, and that such motion will cease if the said cone 
be removed from the wheel 20. It will also be perceived that the 
spring 14, by acting upon the rod 13 and lever 15, retains these parts 
in connection. The operation is as follows :—During the proper 
working of the machine the lever7 will by means of the cam 10 be 
caused to vibrate beneath thestep 12, butclear thereof, the tension of the 
sliver 2 keeping the finger 3 upward; but should the sliver become 
broken, or otherwise dimirished in tension, then the step 12 will fall 
downward, and a projection on the upper end of the lever 7 will 
arrive in contact therewith. Under these circumstances the lever 
7 cannot be forced forward by the cam 10 in the manner before- 
mentioned, but the step 12 will form a fulcrum for the said 
cam to act ee, and the spring 14 being also forced will 
Sive way, and thus the lever ¢ will turn upon a centre at the 
top thereof instead of at the bottom, and the rod 13 will be slidden 
forward. By these means the lever 15 will be turned upon its centre 
16, and by so doing will cause the wheel 17 to slide, and removethe 
cone 18 trom the wheel 20, and thus the motion of the doffer will 
be arrested. In order to bring the machinery into gear again, the 
following arrangement is adopted :—At the side of the lever 7 is a 
rod 21, connected thereto at top by means of a nut 26, the bolt of 
which nut, however, is situste within a slot, so as to allow the said 
rod 21 to move upward or downward independently of the lever 7. 
The lower end of the rod 21 has also a slot which embraces the 
centre pin 8, so that the lever and rod move together in the vibra- 








tory motion caused ly the cam 10; but the latter is capable of a 
separate vertical motion. Beneath the rod 21 is a lever 22, con- 
nected by a cord or chain to another lever 23, turning upon a 
centre at 24, and connected to a treadle 25. Suppose the work- 
ing of the machine to have been arrested as above described, 
the lever 7 and step 12 will be in the position shown by 
dots in Fig. 1, and the spring 14 will be distended by the 
cam 10 having forced the rod 13 forward. To commence working 
again, the attendant places his foot upon the treadle 25, so as 
to cause the levers 23, 22, to turn upon their centres, by which 
means the rod 21 will be elevated, and will be projected against the 
finger 3,so0 as to cause it to turn upward. This movement will 
liberate the lever 7, and the spring 14 will immediately draw back 
the rod 13, thus causing the lever 15 to turn upon its centre, and 
place the friction cone 18 into gear. 





Atiantic TeLecrarny.—The Atlantic Telegraph Company held a 
meeting on Friday, at the London Tavern, for the purpose of ex- 
plaining to the shareholders the means now being adopted to raise 
new capital, the directors expressing themselves as determined to 
carry out the work without delay. The new capital proposed to be 
raised is £600,000 in 120,000 shares of £5 each, with a deposit of £1 
per share. The Right Hon. James Stuart Wortley, chairman, said 
the company still retained the exclusive privilege of laying « cable 
between this country and Newfoundland and all the connected privi- 
leges. he additional experience of laying telegraphic cables, ac- 
companied by the highly favourable offer of Messrs. Glass, Elliott, 
and Co., gave them great cause of hope. In all probability the cable 
would be laid for much less than the capital proposed to be raised, 
and there being only two stations, the working expenses would be 
trifling. By the recent Government surveys they had discoverel a 
better and easily practicable route—a ‘bed all that could be 
desired for laying a cable in which a dip 6ft. in 100 
was the lowest, and a dip 19ft. in 100 the greatest in- 
cline, and there were no sudden precipitous descents. Referring 
to the new capital, the right hon. gentleman said it was proposed 
that, after 8 per cent., the next 4 per cent. earned should be appro- 
priated to the old shareholders, and that all above 12 per cent. should 
be divided between the old and new shares. The following gentle- 
men had consented to act as directore:—Mr. William Brown, of 
Liverpool; Mr. Cropper, formerly of the firm of Cropper and 
Benson, Liverpool ; Mr. Bidder and the Hon. Robert Grimston, of 
the International Telegraph Company. Within three days £75,000 
had, in response to circulars, been subscribed for. Messrs. Glass 
and Elliott had embarked £25,000 in the enterprise, and would 
undertake the entire responsibility of laying down the cable. At 
the close of the chairman’s speech, resolutions authorising the 
raising of a capital of £600,000, on the terms above explained, were 


unanimously agreed to. A notification has been advertised that a | 


new undertaking for laying a telegraphic line to America has been 
formed, with continental support, and will shortly be introduced. 








ON THE CONSTRUCTION OF VESSELS WITH 
DOUBLE SKINS. 


Tue latest mishap to the Great Eastern has directed attention to 
the building of ships with a double water-tight skin. In a recent 
number we commented on the letter of a correspondent who wanted 
to know whether a ship with an iron framing and exterior plating, 
with an inner skin to the first futtocks, ought not to be exempt from 
the usual custom of damaging the hold. The accident to the Great 
Eastern is a practical commentary, to some extent, on the subject 
then disc , though the ship referred to by our correspondent did 
not answer the queries involved in the peculiar construction of the 
great ship. Mr. Scott Russell contends that though the outer skin 
of the Great Eastern was damaged she had a better bottom than the 
Warrior or any ship afloat. We very much doubt this, though 
granting that, if the inner skin were intact, she might, if the water 
could be kept under, be equal in strength and safety to vessels of the 
first class. It is generally found that transverse partitions are not 
water-tight, and that the filling of a compartment so alters the trim 
that the water flows to other parts of the ship, or the bulkhead gives 
way by pressure. In the case of the Great Eastern the directors 
state that the cargo was delivered dry and in good condition. This 
would not have been the case in any other vessel if the leakage were 
in a cargo department. The superiority of double-skinned ships is 
thus, it is said, proved by the best of all tests. The fractures in the 
outer skin or bottom of the Great Eastern extend over 80ft., and 
there must have been a considerable inlet of water where the damage 
was so extensive. Mr. Russell insists that the master of the Great 
Eastern should bring the ship home in her present state, and repair 
her on a gridiron in Milford. The chairman of the company told 
him that he was not prepared to accept this responsibility, for the 
irruption of water caused her to settle down five feet, and to list 
over very much. The weight of water, therefore, between the 
skins, or in the ship, must have been enormous to sink her five 
feet, and to keep her free would require tho labours of the 
crew in addition to the steam pumps. The Great Eastern was 
sent round Long Island Sound instead of by Sandy Hook, in conse- 
quence of the greater depth of water by the former passage, but with 
an extra draught of five feet it may be doubted whether she could 
be brought out of New York with a cargo, and a few thousand tons 
of water in addition thereto. When the Great Eastern was launched 
it was stated that it required 2,000 tons to effect her displacement 
one foot, and that with a cargo and coals of 10,000 tons, her 
draught would only be increased five feet, which is the same thing. 
Taking Mr. Barber's staterment as correct—-namely, that the water 
admitted caused her to settle down five feet-—we may estimate the 
quantity at 10,000 tons. We do not undertake to verify these cal- 
culations, for our only guide is the reports laid before the public, 
and which have not been contradicted by those who should instruct 
us if these data are erroneous. ‘The great question, then, for consi- 
deration is this—can a serious leak in the water skin be kept so 
much under as to secure the safety of a ship, or the good order and 
well condition of a cargo, as implied under a policy of insurance? 
The Great Eastern was only a few hours steaming from her anchor- 
age when the accident happened, and her extensive cargo decks are 
above the flooring, and quite out of the water-ways. She is 
capacious between decks for stowage of an enormous cargo ; and, 
therefore, we cannot take such a ship as a model, or cite her as an 
example of the beneficial effects of a double-lined vessel. T here is 
no necessity to send down cargo into the lower holds of the Great 
Eastern, for there is space enough to stow all she can get between 
her lofty cargo decks. Had this unfortunate ship been constructed 
with single plating the water would have entered one, or perhaps 
two compartments, according to the locality of the fractures, and 
been kept under by pumps with less difficulty than will _be 
experienced in extracting it from between the two skins. To sink 
her five feet the water must have flowed fore and aft, and filled the 
whole of the cellular apartment. Mr. Scott Russell, who, as a matter 
of course, is well acquainted with the build of the Great Eastern, 
considers that she is, even with her broken exterior plates, fit to 
cross the Atlantic. ‘The commander of the ship might have some 
misgiving on this point, for it would be his care to subdue the en- 
croachments of the water, and not allow it to gain a too fatal pre- 

ouderance. Whether the Great Eastern takes the ground in New 
Fork we have not heard, but as we have seen that her draught was 
over 25ft. with coals and water on board, it is very possible that, 
before she reached her anchorage, the inlet had not gained its full 
force. The experiment was not tried of keeping her in deep sound- 
ings, after the accident, to see whether she would settle more than 
5ft. or not. For instance, the Great Eastern struck on a sunk rock, 
and fractured several plates in her bottom; but, considering the 
space between the skins to be filled, there may not have been 
sufficient time to fill up to the load line before the ship was moored 
in a part where the depth is barely enough to keep her off the 
ground. Inthe Thames she grounded at low water, but in New 
York, where she anchored, there is no tide, and the River Hudson 
keeps up a continuous flow of water. Instructions have been sent 
out to bring the ship home, if practicable. It is thought she may 
now be on her way across the Atlantic, with the fractures tempo- 
rarily repaired to stop the ingress of water, leaving the heavy damage 
to be made good here. The experiment of steaming over the ocean 
in a leaky ship will not be attempted; so the theory as to the Great 
Eastern being invulnerable from foundering, from having a double 
skin, will remain a problem yet to be solved. ‘The passengers on 
board, if the outer skin were seriously damaged,would soon be made 
sensible of the fact, for there is nothing like water to make a ship 
roll. The Great Eastern, with sufficient water in her linings to sink 
her 5ft., might settle over in a sea-way in a manner the reverse of 
pleasant; for the washing of the water up one side, by the falling 
over of the ship, might cause her to take a list too long on her beam 
ends to be safe. : : 

It has been contended that vessels built with water-tight inner 
skins are secure against common accidents. This has not yet been 
demonstrated. A rock that will knock in one may damage both 
skins, and when once waterenters in it inust be got out,whether it is 
between the lining or along the limbers. Water finds its level, and 
it may keep sinking a vessel till the buoyancy is so reduced as to 
lead to her loss. We have known the pressure in a leaky ship to 
blow up a strong false flooring, and there is no knowing what it 
might do in a ship labouring in a heavy sea, if it was projected up- 
wards and downwards with great foree. A ship may be built in 
compartments, and of cellular construction, bnt unless the athwart- 
ship bulkheads are water-tight from outer to outer skin, the water 
will flow from bow to stern. In a deep-loaded ship the weight of 
water taken in would be dangerous; so the remedy in this respect 
for immunity against foundering is not an infallible one. At best 
it does but secure increased strength of construction, —Mitchell’s 
Steam Shipping Journal. 


Sourn America.—(From our Correspondent.)—The works of a rail- 
way from Santiago du Chili to Valparaiso are being actively pushed 
forward. A section from Valparaiso to Quillota has been for some 
time open to the public, and the other part of the line will be com- 
pleted before a year has elapsed. Although situated 1,800ft. above 
the level of the ocean, the capital of Chilis will soon be united by 
railway with the principal port of the Chilian republic. 

Russta.—(From our Correspondent )—It is understood that public 
works are to receive a great impetus next year in the vast empire 
of the Czar, especially railways. A port is also to be formed at St. 
Petersburg which is to admit the largest ships up to that capital 
direct instead of their discharging as hitherto at Cronstadt, at a con- 
siderable loss of time and money. An English banking house is 
said to be at the head of a company to be, formed for carrying out 
the enterprise, and will furnish capital to the extent of £300,000. 
An equal sum has been subscribed by eighteen Moscow merchants. 
The soul of the undertaking is M. Tarassenko-Otreschkoff, who is 
contemplating the establishment of a Crédit Foncier in Russia on the 
French model. 
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HOW TO IMPROVE THE QUALITY OF CAST AND 
WROUGHT IRON. 


We lately felt constrained to speak in terms of unqualified praise 
of the new edition of “ Truran’s lron Manufactures of Great Britain.” 
A more minute analysis of the work has served only to fortify us in 
our first position in regard to it. It is replete with practical and 
reliable information on the subject of which it treats, and is worthy 
a place in the library or on the office-table of every mechanical man 
in or out of Great Britain. Perhaps there is no consideration of 
more real importance to the founder, the engineer, aud the general 
mechanist than the means of improving the quality of iron. Itisa 
point upon which it is not possible to lay too much stress, and it is 
very properly made a prominent feature of in Truran. Many 1:0des 
of improving the quality of bar iron, by the addition of various 
metals or oxides at one or other of the stages of its manufacture, 
have been devised. In all propositions, however, for the improve- 
ment of 1 alleable iron, by the incorporation therewith of foreign 
ingredieits, it should be borne in mind that while it is possible to 
improve thereby a single characteristic, the inevitable result is to 
lower the general quality of the iron so treated. In seeking to im- 
prove the general quality, it should be distinctly understood that a 
bond fide improvement can only follow the abstraction of an injurious 
alloy, the substitution of a less for a more injurious mixture, or 
from the addition of a metal superior to that of the iron under treat- 
ment. Under no circumstances whatever can the mere addition of 
substances, or metal of superior qualities, improve the general 
qualities of iron, These are heightened and developed by every 
degree of refinement, but inevitably debased by every adulteration. 
The list of substances capable of being mingled or alloyed with iron 
is large, but their employment as a means of improving the general 
quality is invariably attended with contrary effects. ‘I'he presence 
of carbon, by lowering the temperature of fusion, increases the 
fluidity of cast metal; but the qualities of hardness and tenacity are 
reduced in nearly the same ratio. Silicon in quantity seems to im- 
part additional hardness, but induces a deficiency of tenacity, and 
materially impairs the ability of the metal to withstand crushing and 
abrading forces. 











The tenacity of east iron of a low specific gravity, and consequent 
inferior quality, may be improved by remelting and incorporating 
in it Wrought iron scraps of a superior tenacity. But the improve- 
ment in quality by this treatment nearly disappears when the eas 
iron is of a high specific gravy ity. Any improvement occurring to 
irons of low quality, debased by the presence of an excess of carbon, 
is due mainly to the increase of density and greater purity which 
follows the partial oxidisation of the volume of carbon during the 
Operation. 

The superior strength of air-furnace castings is generally admitted 
by ironfounders, but the common explanation of that superior 
strength, of its being due to a greater degree of homogeneity, arising 
from the remelting of the crude iron, is, we think, altogether erro- 
neous. The simple operation of remelting increases the density and 
tenacity of crude irons of grey quality in proportion as they ar 
charge d with carbon, Purther remeltings develop those character- 
istics until the it has attained a high degree of refinement, and 
increased its ter eth by one half. With white irons from 
blast furnaces, ¢ fa minimum quantity of fuel, the improve- 
ment is not so marked ; and this arises from the fact that they con- 
tain asmaller amo int of carbon, with a greater quantity of metal- 
loids more difficult of oxidation The remelting in this case is, 
therefore, attended by a larger waste of metal in proportion to the 
volume of impurity removed. 

While maximum tenacity is attained only by remelting and me- 
chanical subsidation, the operation results ina corresponding loss of 
fluidity, and the irou so treated is not adapted for small castings, or 

















the filling of sha panyeles or mouldings in larger, Lron undoubtedly | 


possesses the greatest density and tenacity when pure, and the presence 
of any other metal or matter in mixture or alloy reduces its deusity, 
and diminishes in a more rapid ratio its tensile strength. Specitic 
gravity and quality are, to our thinking, nearly allied in the character 
of irons, and weight is one of the best tests of quality.— Mechanics 
Magazine, 





PATENTS. 

Tue Birmingham Chamber of Commerce has received a communi- 
cation from the Patent Law Commissioners containing the following 
questions :—(1.) Should the cost of obtaining letters patent be 
diminished or increased ; if either, to what extent; and should the 
payments be made in one sum or by annual or other instalments ? 
(2.) Does the present mode of obtaining patents appear to you sati 
factory ? Is it your opinion that there ought to bea preliminary 
investigation of a more searching character than that which at pre- 
sent takes place? If so, how should the tribunal be constituted 
before which such investigation shall be conducted, and should 
the judgment of such tribunal be final ? (3.) Should the 
investigation be ex parte or public, and subject to opposition ? 
Should the present practice as to caveats be adhered to? (4.) Do 
you consider that patents ought to be refused on the ground of the 
trifling and frivolous nature of the inventions for which they are 
claimed? (4.) Should greater facilities be provided for the repeal 
of invalid patents? (6.) Do you consider that any change should 
be made in the tribunal appointed to try actions and suits instituted 
by patentees ? (7.) Should the granting of licenses, in your opinion, 
be made compulsory, and can you suggest any practicable method by 
which this should be done? (8.) Have you any reason to suppose 
that public inconvenience is caused by the multiplicity of patents ? 
(9.) Do you think it expedient that patents should be granted to 
foreigners residing abroad, or to their nominees? (11.) Is it ex- 
pedient to make any, and if so, what alterations in the law relating 
to prolongations and coutirmations? (12.) Is it expedient to make 
any, and if so, what alterations in the law respecting disclaimers 
and memoranda of alterations ? 


atis- 








Tue Persta.—On her last homeward voyage the Cunard steamer 
Persia had one of her pistons disabled. “The floats of one paddle 
Wheel were reefed, and the vessel then steamed from 250 to 280 
miles daily. 





MIsMANAGEMENT IN INDIA.—-About three or four years ago the 
Home Government sent out to Madras a very large stock of European 
tools and machinery of all des« riptions, comprising steam cngines, 
fixed aud portable steam dredges and pumps, lathes, drilli plane- 
ing, and boring machines; cranes, erabs, brick and tile-making 
machines, ec. ; all these were from the verv best English makers, 
such as Whitworth, Nasmyth, Muir, Clayton, Collyer, &e. The 
number of these articles must have amounted to some hundreds, and 
their cost must have been thousands, if not millions of pounds. 
They likewise engaged, upon very liberal terms, a number of 
mechanical engineers, to erect and work the machinery, and teach 
the natives, &ec., their proper use; but 1 believe up to the present 
time there does not exist in the whole Madras presidency one per- 
manent and suitable Government workshop except the gun-carriage 
manufactory and the Madras Mint. Nearly the whole of the 
valuable machinery is lying scattered about over different parts of 
the country, broken, damaged, rusty, and useless; most of the 
mechanical engineers either kept in idleness or employed as foremen 
of native carpenters, in making furniture, office fittings, &e 
of these men, but just arrived from England, were compelled t 
work in the open air at midday with the thermometer at Li0 deg, 
and the consequence, as might be expected, was that three or four 
of them died of heat and exposure, and the others were disgusted 
with the treatment they met with, and left or got discharged. 
believe there are very few of them in the service now, and not one 
has yet been allowed the proper means of instructing t native 
youths ; and then the military officers reported that these “nm were 
a failure, and accused them of intemperance or insubord i 
an excuse for their dismissal; and thus rood intentions of 
Home Government were entirely defeated, and things allowed to go 
on in their old way.— Builder. ¥ f ' 
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LAW INTELLIGENCE. 


COURT OF COMMON PLEAS, Decemser 17. 





(Sittings at Nisi Prius, for London, before the Lord Chief Justice ERue 
and a@ Special Jury.) 
SPENCER U. JACK AND ROLLO. 

Mr. Lush, ().C., Mr. Streeton, and Mr. 'T’. Webster appeared for 
the plaintiff; Mr. Bovill, Q.C., Mr. Hindmarch, (.C., and Mr. T. 
Jones for the defendants. 

This case, which had oceupied the court for three days, was 
brought to a conclusion. It ws an action brought on behalf of a 
consulting engineer of Newcastle-upon-Tyne against the defend 
ints, engine makers of Liverpool, for the infringement of a patent 








taken out, by the plaintiff in 1860 for certain improvements in 
marine steam engines. The claim of the plaintiff under his 
patent was twofold: — First, in the arraugement of inverted 
direct-acting screw engines, a disposition of surface condensers 
by which the external casing thereof forms part of the main fram- 
ing, and is placed between and under the cylinders of such 
engines, and the tubes whereof, being horizontal or slightly inclined, 
are placed across the line of the keel or propeller shaft; secondly, 
in the arrangement of paddlewheel engines, a dispositton of surface 
condensers, by which the external casing thereof is placed between 
the cylinders, and may or may not form part of the main framing of 
such engines, ‘The tubes of such condensers, being horizontal or 
+ ghtly inclined, are placed across the line of paddle shaft and in 
line with the keel. 

The defendants denied the novelty of the invention; but, after 
a short deliberation, the jury found for the plaintiff as regarded 
both claims. 





A Pousn Sarr Mixe.—We came suddenly upon one group of 
workinen, under ashelving ledge, who were occupied in detaching 
masses of crystallised salt from a cleft in which they worked. They 
vere naked to the middle, having nothing on but coarse trousers and 
boots, aud wrought with their crowbars and picks by the light of a 
few grease lamps held by grimy little boys, with shaggy heads— 
members, no doubt, of the same subterranean family. Some of the 
men were lying on their backs punching away with tremendous 
toil atthe rugged masses of salt overhead—their heads, faces, and 
bodies glittering with the showers of salt grit that fell upon them ; 
while others stood up to their armpits in dark holes delving into 
the lower crevices. Seeing our lights they stopped to gaz 
Was it possible they were human beings, these bearded 
erimy looking monsters? Surely, if so, they well rey 
infernal character of the place. Never upon earth (the 
I mean) had I seen such a monstrous group: 
powdered with salt; glaring eyeballs overhung by 2 
flashing in the fitful blaze of lamps; brawny forins glittering with | 
erystal powder, and marked by dark currents of sweat! No wonder 
I stared at them with something akin to distrust. They might be 











us. 











monsters in reality, and take a sudden notion to hurl me into one of | 
their infernal pits by way of pastime; in which case the only con- | 
solation would be, that, where there was such an abundance of salt | 

yout the preservation of my remains. | 





there would be no difficulty « 
After all, there was something sad in the condition of these poor 
wretches—shut out from the glorious light of day, inmured in deep 
dark pits hundreds of feet under ground; rooting, : were, for life, 
in the bowels of the earth. Surely the salt with wi 

flavour their food is gathered with infinite toil and mingled with 
bitter sweat !—arper’s New Monthly Magazine. 
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MANCHES AND Liverpoon RaILWAY.—SvrveyING UNDER Dirrt- 
cuLties.—Mr. Smiles, in the last volume of his excellent work, the 
‘s Lives of the Engineers,” enlarges upon the difficulties experienced 
by the surveyors engaged by the promoters of the Manchester aud 
Liverpool Railway. We read :—'The trial survey was then proceeded 
with, but it was conducted with great difficulty, the inhabitants of 
the district entertaining the most violent prejudices against the 
formation of the proposed railway. In some places Mr. James and 
his surveying party even encountered personal violence. Near 
Newton-in-the-Willows the farmers stationed men at the field-gates 
with pitchforks, and sometimes with guns, to drive the survé 
back. At St. Helen’s, one of the chainmen was laid hold of by 
mob of colliers, and threatened to be hurled down a coal- 
pit, A number of men, women, and children collec 
and ran after the surveyors wherever they made their ap- 
pearance, bawling nicknames and throwing stones at them. As 
one of the chainmen was climbing over a gate one day a Jabourer 
made at him with a pitchfork, and ran it through his clothes into h 
back ; other watchers running up, the chainman, who was more 
stunned than hurt, took to his heels and fled. But that mysterious- 
looking instrument—the theodolite—most excited the fury of the 
natives, Who concentrated on the man who carried it their fiercest 
execrations and most offensive nicknames. A powerful fellow, a 
noted bruiser, was hired by the surveyors to carry the instrument, 
with a view to its protection against all assailants; but one day an 
equally powerful fellow, a St. Helen’s collier, cock of the walk in his 
neighbourhood, made up to the theodolite bearer to wrest it from him 
by foree. A battle took place, the collier was soundly pummelled, the 
natives poured in volleys of stones upon the surveyors and their 
instruments, and the theodolite was smashed to pieces. In the mean- 
time the survey was proceeded with, in the face of great opposition 
on the part ofthe proprietors of the lands through which the railway 
The prejudices of the farming and labouring 
ainst the persons employed upon the 
atest ditlic ulty that the levels could 

; : 























was intended to pass. 
classes were strougly excited ¢ 
ground, and it was wiili the g 
be taken. ‘This opposition was clally man 
attempt was made to survey the line through the } rds 
Derby and Seften, and also where it crossed the D »of Bridge- 
water's canal. At Knowsley, Mr. Stephenson was driven off the 
ground by the keepers, and threatened with rough handling if 
found thereagain. Lord Derby's farmers also turved out their men 
to watch the surveying party, and prevent them entering upon 
apy lands where they had the power of driving them off. 
Afterwards Mr. Stephenson suddenly and unexpectedly went upon 
the ground with a body of surveyors aud their assistants, who out- 
numbered Lord Derby's keepers and farmers, hastily collected to 
resist them; and this time they were only threatened with the legal 
consequences of their trespass. The same sort of resistance was 








fested when the 
P t 





ro 





























| the smoke-boxes of which were unusually lar 





offered by Lord Sefton’s keepers and farmers, with;whom the follow- 
ing rase was adopted. . minute was concocted, purporting to be a 
resolution of the Old Quay Canal Compar 

railroad by every possible means, and calling upon landowners and 
others to afford every facility for making such a survey of the 
intended lines as should enable the opponents to detec in 
the scheme of the promoters, and thereby insure its defeat. 
A copy of this minute, without any signature, was exhibited 
by the surveyors who went upon the ground, and the farmers, 
believing them to have the sanction of the landlords, permitted 
them to proceed with the hasty completion of their survey. The 
principal opposition, however, was experienced from Mr. shaw, 
the manager of the Duke of Bridgewater's canal property, who 
offered a vigorous and protracted resistance to the survey in all its 
stages. ‘The duke’s farmers obstinately refused pei 
upon their fields, although Mr. Stephenson offered to pay for any 
damage that might be done. Mr. Bradshaw positively refused his 
sanction in any case; and being a strict preserver of game, with a 
large staff of keepers in his pay, he declared that he would order 
them to shoot or apprehend any persons attempting a survey over 
his property. But, one moonlight night, a survey was obtained by 
the following ruse :—Some men, under the orders of the surveying 
party, were set to fire off guns ina particular quarter; on whic 
the gamekeepers on the watch made off in that direction, and they 
were drawn away to such a distancy in pursuit of the supposed 
able a rapid survey to be le during § their 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





LOCOMOTIVE ENGINES, 

Sm,—I am not fond of rushing into print, but the general sound- 
ness of the views expressed in your papers on matters of construc- 
tion renders it of some importance to criticise any points which are 
open to difference of opinion. 

I observe that in the remarks on the Smithfield Club Show, in the 
current number, you reiterate an objection, often made in your edi- 
torial articles, to “ the raised shoulders at the junction of the boiler 
with the fire-box and smoke-box.” It is true that agricultural 
engines are not so much restricted in their proportional dimensions 
as locomotives, but, as you draw your analogy from the latter, my 
remarks will be confined to them. : 

The flush fire-box can be, and is, used with advantage in a large 
number of cases. I believe its introduction is due to Mr. Crampton, 
but though the arrangement of the smoke-box may appear to be a 
matter of constructive detail of very small importance, it is just 
one of those apparently trivial details which exercise much influence 
on the satisfactory working of a boiler, and [ think it can be shown 
that, both physically and mechanically, the ordinary form of smoke- 
box is much superior to the flush form. : 

In the former view, if it were convenient to obtain the same capa- 
city by an indefinite increase of length, my objection would vanish, 
but most modern engines are already overburdened with weight 
forward; and assuming a round smoke-box of, say, 4ft. Gin. in dia- 
meter, by in. long, to be replaced by one of the same capacity, 
meter, by 3ft. 4in. long, the centre of gravity of 
the smoke-box would be thrown forward din., and the heavy buffer 
beam, &c., thrown forward 10in. 

You probably assume that the same length would do in either 
ease, and so it would, if the draught were produced by continuous 
action, or by pressure in the fire-box ; but both reason and experi- 
ence go to show that where the draught is produced by the inter- 
mittent pulsations of the blast pipe, a large air vessel, to equalise, toas 
great an extent as po , the action upon the tubes and fire-box, 
must be desirable, particularly for light descriptions of fuel, such as 
coal or wood, and experience fully corroborates this. 

In 1847 I tried, with the consent of my superiors, an experiment 
upon an engine which made steam very freely, by placing a lining 
t iron within the smoke-box, is to reduce its internal 
capacity as far as was consistent with free draught, and the direct 
result was an increased consumption of fuel, with diminished pro- 
duction of steam; and, on reflection, I remembered that the class of 
engines of which this was one usually ran with smaller blast pipes 
than a lot of outside cylinder engines by the same maker, which had 
evlinders and wheels of ensions, but smaller boilers, 

; and, further, that 
# engines that came under my notice which were dis 
y unusual efliciency (such as Mr. J. V. Gooeh’s * Snake” 
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all classes ¢ 
tinguished | 


| class, or the old Grand Junction engines, whieh last had very 





ormed) had larg 





small boilers in proportion to the work they px 


} smoke-boxes, and, ou the other hand, that the earlier Crampton en- 


vines, in spite of their large and well-designed boilers, were usually 
extravagant in fuel. Teould adduce numerous additional illustra- 
tions, but fear to have extended this to too great a length already. 

Still as a wrong construction involves permanently increased 
working expenses, and as a smoke-box is not an easy thing to alter 
the matter is worth some consideration. In American practice | 
rstand that flush smoke-boxes and very small blast pipes are 
1@ rule. 

Next, as to the mechanical inconvenience in outside cylinder en- 
The flush smoke-box would deprive the constructor of the 
most efficient means of connecting the s and eylinders to the 
boiler by the extension of the tube and front plates to form brackets, 
and would necessitate the use of separate brackets fixed outside, 

Judging by the excell 
Colburn in “Recent Practice in the Loco 
clumsy expedient of a heavy cast iron saddl 
rican engines to secure the cylinders, and i 
that, after all, this saddle throws all the strain upon the smoke-box. 
In inside cylinder engines the extreme inconvenience of the round 
smoke-box is so well known and apvreciated that I must not take 
up space by entering into detail. 

With regard to the governor controver 
the balls defined by the resultant of the opposing forces of gravity 
and centrifugal foree, and hence, for the same horizontal radius and 
same velocity of rotation, must not the angle made by the arms be 
constant, Whatever be the length? If so, Mr. Olrick’s views must be 
erroneous, Epwarp ReyNonps. 

54, Great George-street, Westminster, 8.W., December 13th, 1862 
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TURBINE WATER WHEELS, 





Sm,—Referring to your article on turbines in Tue Enaresr of 
the 5th inst., we beg to offer a few remarks relative to Mr. Mallet’s 
superficial treatment of turbine water wheels. In his article, when 

sof Schiele’s turbine, it is first stated that these turbines 
to the type called “inward flow” turbines, receiving the 
the centre. Mr. 
sursory examina- 


speakit 
belon 
water at the circumference, and delivering it at 
Mallet must have given Schiele’s turbi 
tion, indeed, to form such an erroneous op sa rough glance 
must convince any one at all acquainted with turbines that the flow 
of the water through it has nothing in common with an “inward 
tlow ” turbine. 
The essential feature of an “inward flow” turbine ( 
water at the circumference and delivering it at the centre) is the 
f uter through the wheel from its cireu:nference 
ject to the “ centri- 
tion isclaimed by 
















ceiving the 












passage oi the v 
towards its centre, during which passage it is sub 
fugal action” of the water in the wheel. This a 
Professor Thomson as an “advantage” of his “vortex” or 
“inward flow” turbine, over other descriptions of turbines, but it is 
considered the reverse by other competent authorities. Another 
great defect in an “inward flow” turbine is that the escape for the 
water is too much confined, and it is only by giving the vanes or 
buckets « backward curvature, which 1s wre in principle and 
injurious to the effect, or by making the wheel of larger dimensions 
; that a free escape of the water can be 























than otherwise necessary 
secured, 








e defects do not exist in Schiele’s turbi 
h the bucket in a direction parallel w 
ieel (not towards it), exactly as in a Jonval tu 
leaves the wheel in exactly the same way as in a Jo ! It 
is, therefor ially of the type called the “ parallel flow »” with 
some modifications, which make it more simple in construction and 
easier of access, and also more durable and cheaper in first cost than 
any other construction. These objects are tined by having the 
cuide run around the wheel instead of above it,asin the Jonval turbine, 
and by div 1 the water, so that one-half flows towards the top and 
the other half towards the botiom of the wheel. Thusthepressure of the 
water onthe wheel is balanced, and no pressure whatever is exerted on 
the footstep ; the wheel car and the footstep got at 
without br ng any joi wel cannot touch by wear of 
the footstep, and the turbine allows of a very simple and efficient 
adjustment for any decreased water supply 

Mr. Mallet also states, when speaking Of trials made with ohe of 
Schiele’s turbines by Messrs. Fothergill, Wrigley, and Smith, 
according to which the turbine gave 8% per cent. useful effect, tha 
“the weight of the water expended ‘s not experimentaliy ascer- 
tained, but calculated by a formula, and so the result is unworthy of 
being viewed as an experimental one at all.” Inthe same article, 
however, he says, speaking of Thomsou’s turbine (vortex wheel), 
hat—* These wheels have, in some cases, we believe, realised upon 
uts with dynamometrie break an useful effect of 
in these same 
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‘rigid” experiments, the weight of the wate 
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imilar formule as those made use of 





- en * ¢ calculate d” by exactly 
by Messrs. Fothergill and Co. 

The formule used by Professor Thomson are those arrived at by 
Poncelet and Lesbros, above twe nty years ago, from experiments 
made on a weir of only eight inches broad, while the weir in which 
Professor Thomson measured the quantity of water in his experi- 
ments was 36in. broad. Any one conversant with hydraulics is 
aware that a formula which has been arrived at from experiments on 














such a small scale may not be at all applicable to the so much larger 
scale as that on which Professor Thomson experimented. 
The formula (Mr. Blackwell's) adopted by Messrs. Fothergill, 








Wrigley, and Smith has been deduced from experiments made ona 
weir of 10ft. broad, and the weir on which the trials with Schiele’s 
turbine were made was 10ft. 8in. broad, which must undoubtedly 
insure more reliable data than with such a disparity in width as 
between Sin. and 3tin. 

We cannot comprehend how Mr. Mallett can condemn one set of 
experiments, Without even inquiring in what manner they were con- 


ducted, while he gives his countenance te others which were made 
with a much less reliable formula. 
The expe “ee ts for which Mr. Blackwell's formula was deduced 


remium by the Institution of Civil Engineers; Mr. 
work, “ Manual of Hydrology,” says they 
are most reliable, and agree with his own experience, and they are 
also adopted by Mr. William Fairbairn, who remarks (in his 
recent work “ Mills and Millwork”) on the value of the e xperiments 
as being closely approximative to actual practice. Mr. Zerah Col- 
burn a refers to them as being most trustworthy and useful. 

After these explanations we leave the 
trials made by disinterested parties, as in - case, are not less liable 
to be * 
himself. 


were awarded a 
Beardmore, in his new 














cooket 





Tue Norra Moor Founpry Company. 

Ndham, December 17th, 1862. 
P.S.—The Jurors of the Exhibition, in awarding 
Schiele’s turbines, describe it in their “ Detailed Report ” 
yallel flow ” turbine. C. 











THE FLOOD IN THE 


S1r,—The paper read by Mr. Baldwin Latham before the Society 
of Engineers on the 12th inst., on the “ Inundations in the Fens, 
was published in your number of the 12th. 

J was present at that meeting, and had then an 
contradict some of the author’s statements, which 
made through erroneous information. 

a aper has been published without my remarks, 
I wish to ¢ m ‘ statements concerning myself, and 
not to enter into any details re sp ting the highly interesting paper 
and scientifi lations on the strength of banks : however, | can- 
not help obs SW like to possess valuable 
property b » dimensions were based 


FENS. 





opportunity to 
Statements were 

















rving that few } 








{ I uiat 
At first the author states * 
cradles long enough to r 








No such intention ev 
those . 
According to a sk made before I ever went 
plan was to form two cradle dam 
centre to centre, and to fill the space between wi 
prevent percol 





who did not ! 








» the works, my 
‘ain, 100ft. from 
clay and sods, to 


across the 


























The ! lit of > cl led to be a little below 
the level of the water ands, which would 
always above low-water 

These two plans w e: either to drive two double rows of 
piles, about 20ft. apart, and each double pile in each row about 10ft. 
the one froia the other, and then to put in one tide walings across 
the di betw these double piles, and fill up the distance 
between the two rows with clay and earth, or well, to form an earth 
dam ou the top of the space between the two cradle dams in ont 
tide. 

i preferred th fit be = th is arraa ment, it would 










cted behind 


heal oe 1 possible t | 
gs and earth in 


the dam inthe drain, 
a neap tide. 









repeat, this ketch was made before I ever went 
Vhen L« t pot I tj teri } 
details, but intended te earry out ul plan, beeau 
it dos : 
ly far carric it, never held up the ebb 
Mater than before ; ou the contrary, found out that 





inundated fens lowered, bt 





the level in » dam prevented 





the flood nu the drain as soon as before, and as it wasin 
that time ’ ved the d s, the dam, in 
its only commenced stat a iundation. 





dpecon( , viz., * The 


ae , yet the » work 


» was a consider 


eae 
the author 





first attempt to 
wards progressed 
e fall over the site of 





sink the 
SO lar that 
the dam.” 











y, May 19th, the cradle was made 





It had the form of a wedge, to 
l both sides of the drain. 
of the edges A 
was brought to the spot to weigh it down. 
xd off, and the barge, running against the 
thus curled up, tore a piece of it out. 

would have turned over, and 
used to sink it would have 
rom the place where the cradle was sunk. 
day prov 


on 





ni, made before anc 
rell, but the tide curled 








it went pat \ up one 
barge | 
The 

















‘ome out it 








1other number of sacks and stones were dis- 
} nd then the large fall over the site of 
uthor, existed. This was the last work 
gc of the cradle 
r had the cradle been a failure 
next day, after three days’ 












ones, i ine uthor : 





been | 


ed that there was a 


was no failure, and | 


lam was allowed to it | erctofore ad- 
vanced ld ] the would be to | 
increase h« 1 lands and greatly to 











irst pa tof this statement has been shown above, 
r proved if [I was not afraid to take up too much 





he bank was not discontinued for the reason 
esponsible engineer, decided to remove all 
w that one of the barges might 
the tide might carry it up the 
dam in course of constri 





break 






drain again 
and tl 

i thus en 
out barges, the further attempt to raise 
tis is the only and real reason for the 


discontinuat ank. . H. Muuter. 
17, Trigor i-terrace, pham-re 4 December 15th, 1862. 
SQUARING THE CIRCLE. 
Sizn,—" The Old Engine,” ‘u your last number, expressed a desire 


agreeable oil of a reply. I 


Lim With the 





that I would lubricate 


m was | 





public to judge whether 


‘than those made by the inventor of the machine | 


medal to | 
as a “ pa- | 
. B. 





must first, however, display my national characteristic by requesting | 


him to inform me how he describes either a straight line or a circh, 

Having done so, I have to inform him that, in the letter accompany- 
ing my solution of the problem of squaring the circle, I expressel 
myself to the effect that my solution was a practical and nota 
strictly theoretical one, and that it involved as a postulate the 
assumption that a straight line may be described equal to a curva 
yet that mathematicians would probably demur to such an assump 
tion. From the practical solution which I gave of the problem, it 
appears that that problem resolves itself into ‘this one: to describe a 
straight line equal to a given are of a circle. 

For all practical purposes my solution must be regarded as 
decisive. It may not, however, auswer the requirements of strict 
mathematical theory. X. 

Edinburgh, 17th December, 1862. 





GOVERNORS. 


Sm,—Referring to Mr. Olrick’s letter in your last impression, I 
would state that as my letter published in vol. viii., page 171, of Tu 
Eneryeer has been stated to be 
wrong in its conclusions, I there- 
fore, at the request of several 
friends, give the following 
solution, which perfectly agrees 
with the letter referred to 
above :— 

In the accompanying diagram, 
et 

O C = axis of revolution. 

B Bi: = plane of revolution of 
balls. 

AA'= plane of suspension. 

A E = a = distance of point 
of suspension from axis of re- 
volution. 

AC=AD= h distance 
between plane of revolution 
and v a me of suspension. 
. J AB=l= le sngth of 
. nor arms. 

Ha ; $= 31416 = the circum- 

iF ference of a circle to diameter 

yF unity, 
é = angle B A D where A D B isa right angle. 
w = weight of governor ball. 
centrifugal force acting on the ball in the direction CB. 

v = velocity of ball along the circumference in which it move 

BC = r = radius of the ball’s orbit. 

g = 82:2 = the force of gravity. 

Then it is easy to show that 

J= = + et «= » @ « « Ee 
"rg 
Produce the line B A until it cuts the axis, the point O. Then will 
the angles B A D and B OC be equal. Now construct the parallel 
ogram of pressures AB FD, where B A= F D and BF AD; 
then will A } represent in magnitude and direction the strain on 
the rod, A B carrying the ball, and B F the direction and gravitating 
force of the ball, B D representing the force and direction of centri- 
fugal action, from which we find 
BD=fr- w sin, @ »\ 
I J —- Awe ze ‘ : ° 


Equating (1) and (2), we havi 








yover- 








i] 


gv sin. 3 
ws y os. 2 ©. & ww ~~ 


cos. @ 
D+AE 








Butr =B aud BD = /sin.3,alsoA E 


a, therefore 


r fe 2 2 ! 


céin« « 
Substituting this value of 7 in (3), we get 
asin. 3 (/sin. 3 + a) 


= aaa. t ec he we ew we we 
Now let ¢ = the tin 
rounds, then 


e required to perform one revolution in 


_ 2 #(lsin. 3 + a) 
v v . . 


ituting the 


/sin. a) cos. 2 
9 ( tT a) cos. d . 
24 if ® ed «@«-« « Gee 


grin @ 


and subst 


value of v from (5) we have 


which give s the time of one revolution of ¢ governor with the point 
of suspension at a distance @ from the axis of revolution ; and when 
the —_ of suspension is in the axis of revolution, a & quals nothing 


and @) ) becomes 
Zeos. @ 
bay/ . 7 © © © © © © © © « (8) 
g 


1, Since r = 7 sin. 2 + a, and 4 = 





A; 


Z cos. 3, and sin. 3 





we have, by substituting these values in (7), 


ne 


g(v—a) 


nothing we ge 
h 

2a /- + 2s . 
g 


h ‘ 
a which substituted in (9), gives 


CU z 
eae ee 4 nes > 


showing that when the point of suspension is at A the governor re- 
volves in the same time asif the point of suspension had beev in the 
axis of revolution at O, the height being C VU. 


And when a = 


(10) 


Now C ( 


r 





Let x = number of revolutions per minute, then 
:— 
a 


which, being substituted in (9), gives 





— 900 g(r — a) _ 35235°6 (7 —a) 


‘ ininches (12) 
x n* r n° r 

From which the following rule is derived for governors whose 

p oints of sus pe nsion are not in the axis of re volution — — 

From the distance of the revolving balls from the axis subtract 
the distance of the point of suspension measured from the said axis, 
and multiply by 35234-6, and divide the product by the square of the 
number of revolutions per minute multiplied by the before-named 
distance of the balls from the axis, and the quotient will be the dis- 
tance of the plane of revolution from the plane of suspension in 
inches. 

This rule will give correct results if the point of suspension be in 
the axis, for then a nothing. 

Example: A governor has the point of 
a distance of 1Uin. 
balls revolve at a distance of 20in. 











suspension of the arms at 


revolutions per minute being 30. 
Then, 
j 35235°6 X (20 — 10) 
‘= — 


30? & 20 


= 19°57din. 


the distance require 1. 





“When a nothing i in (1 2) w we have e the point of suspension in the 
axis, and 








ee 


which gives the same value as Tredgold’s rule, and may be worded 
as follows: — 

Divide the number 35235°6 by the square of the revolutions per 
minute, and the quotient will be the height of the point of suspension 
from the plane of revolution in inches, 

Let the number of revolutions be 30 as before, then 





= 39-Ldin. 


And Tredgold’s rule gives 





from the axis of revolution, and the centre of the 
from the said axis, required the 
distance of the plane of revolution from the plave of suspension, the 


) 2 
= 39°06in. 
(=; x za) »Ub1n 


1 have shown that when the point of renee is at 10in. from 


the axis, and the ball revolving in a circle whose radius is 2vin., the 
distance 0 the plane of revolution from the plane of suspen 
19°575in. ; but ifthe point of suspension be in the axis, and 19 
be the distance of that point from the plane of revclution, it is re- 
quired to find the number of revolutions per minute. 

We have, therefore, 


of aaer 
19-575 
By inverting 'Tredgold’s 


375 





= 42:426 per minute. 


rule we have 





——— = 42°39 per minute. 
24/19°575 
Hence we see that when the point of suspension is in the axis the 
number of revolutions are 42-426, and when that point is 10in. from 
the axis the revolutions are only 30 per minute, although the dis- 
tance from the point of suspension to the plane of revolution is the 
same in both wel namely, 19° 
Bury, December 16, 1862. 





Thomas BALpwin, 


AND HETHERINGTON’S PREPARING 
COTTON. 
Rive sti, of Farnworth, near Manchester, 
and J. M. Hetherington, of Manchester, refers to the carding engine 
of th n for which a patent was granted to Mr. Rivett 
April 13th, 1861, No. 906, aud consists, firstly, in an arrangement 
the backward and forward motion of the rollers de- 
scrib ' in the specifi ation of that patent. For this purpose a worm 
and worm-wheel are employed, the former of which being caused to 
vibrate bodily acts as a click, and causes the latter to turn upon its 
so as to communicate motion to the rollers in both direc- 
tions, and then the'vibrating motion brings a click to act against 
a ratchet wheel upon the axis of the worm, whereby it is caused 
to revolve for effecting a nevessary gain in the revolution of the 
rollers, 

Another improventent relates 


RIVETT 


T'mis invention, by Mr. 









construct 








ceutre 


to the changes to be effected in the 
carding engine, viz., firstly, traversing the strap to stop the feed ; 
secondly, bringing the brush into action, and reversing the cylinder ; 
thirdly, the’starting again. All these changes are now derived from 
the “ looge pulley,” and a line shaft with cams thereon is adapt d for 
the said purposes. 

Another improvement consists in forming the cleaning brush with 
rings, and in traversing it between each change, so that it acts upon 
a portion only of the cylinder at a time. 

Another improvement relates to the combs used in conjunction 
with the As described in the pecitic: ation of the aforesaid 
patent these combs are stationary, but it proposed to traverse them 
in the direction of the axis of the said rollers, or to bring them into 
contact occasionally only. 

Another improvement also relates to these combs, and consists ia 
using a portion only thereof when desired. 

Fig. 1 represents a portion of a carding engine in side ele- 
vation with the improvements adapted; Figs. 2 and 3 are 
partial sections; and Fig. 4 a detached view of one motion. 
A part of the roller is shown at 1, and the chain by which 
the rocking and forward motions are imparted at 2. This chain is 
carried by a driving toothed pulley 3 mounted upon an axis, which 
a lever 4, such pulley and lever turning loosely upon the 








“ol} 
rollers. 


also carries 


said axis. The lever 4 is weighted at 5, and beneath it is situate an 
eccentric 6, mounted upon the shaft 7 of the ordinary doffer, To 
the lever 4 is aflixed a bracket 8, provided with a boss 9, constitut- 


ing a bearing for a short shaft, upon which a worm 10 is fixed, 
taking into a worm wheel 11 cast with the pulley 3. On the other 
end of this short shaft is a ratchet wheel 12, within the teeth of 
which is a driver 13 carried by a bell-crank lever 14, which turns 
loose upon the shaft (see detached view Fig. 4). As the doffer 
revolves, the eccentric 6 will turn upward the lever 4 from the 
position shown, aud the pulley 5 being connected therewith by the 
worm 10 and wheel 11 will be caused to perform a portion of a revo- 
lution, thereby causing the chain 2 to travel and impart motion in 
one direction to the roilersl. After this a further revolution of the 
eccentric will allow the lever 4 to fall, by which means the chain 2 
will be drawn back, and motion in the other or forward « 

will be given to the rollers 1, but in addition to this the falling of 
the lever 1 will bring the bell-crank lever 14 into contact with a 
fixed stop 1), so turned 


as to cause the ratchet wheel 12 to be 
whereby the caused to revolve and impart rotatory, 


lirection 





vorm lu will be 
motion to the worm wheel 11, and pulley 3, and thus au additional 
forward motion will be given to the rollers 1. In the arrangement 
idopt d, there are two chains 2, one on each side of the machine . 
actuated by separate levers 4, and eccentrics 6, each of which chains 
drives alternate rollers 1. 

We will now describe how the changes are effected, and which 
changes are fully described so far as their operation on the material 
is concerned in the specification of Mr. Rivett, At 16 is the shaft of 
the main carding cylinder, and upon which are mounted the 
fast pulley 17 and the loose pulley 18. The latter of these 
is furnished with a groove 19, which carries a band 20 proceeding 
from @ pulley 21. ‘Yhis pulley and another 22, hereafter to be 
mentioned, are mounted loose upon the axis of one of the feed 
rollers, but are carried round by means of a ratchet wheel 23 fixed 
to the said feed roller, and acting against clicks 24 carried by the 
pulley 22. The pulley therefore during the working ol the 
machine is constantly revolving, but at a slow speed, Attached 
to the loose pulley is an eccentric 25 acting upon a rod 26, which 
at its other end is jointed to a lever 27 fixed upon a shaft 28. 
Phis shaft carries a lever 29, to which is jointed a driver 30 
taking into the teeth of a ratchet wheel 31. Upon the axis of this 
ratchet wheel 31 is a pinion 32 taking into a wheel 33, the axis of 
which carries a disc 34 provided with a few bevel teeth 85, which 
when they arrive in a certain position give motion to a bevel 
pinion 56 mounted upon a liae shaft 37. As therefore the 
teed rollers revolve, they gradually through the loose pulley 18 cause 
the disc 34 to rotate, but at a speed which will occupy any desired 
time, accordingly as the gearing is arranged before the teeth 35 will 
arrive in connection with the bevel pinion 36, such time being the 
designed interval between the chang and by the revolution of the 
shaft 37 thus caused the said changes are effected. The first, viz., 
the traversing of the driving strap, and the arresting of the feed is 
thus performed :—Upon the shatt 37 is a cam 38, whic h, when the 
said shaft revolves by the above described means, acts against a roller 
39 mounted upon a lever 40, turning upon a centre at 41, and carry- 
ing at its upper end the strap fork 42, and thus the driving strap is 
shifted on to the loose pulley ; at the same time, the feed rollers are 
thrown out of gear by the following means, the revolution of the 
shaft 37 will cause a cam 43 to act against a lever 44, which turns 
upon a fixed centre at 45, and carries one bearing of a shaft 46, by 
which motion is communicated from the doffer “shaft 7 7 to the feed 
rollers. ‘I'he lever 44 being thus turned upon its centre will take the 
bevel pinion 47 out of gear with the wheel mounted upon the axis 
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of one of the said rollers, and thus the feed will be stopped. The 
next changes, viz., the bringing the brush into action and reversing 
the motion of the cylinder, are performed as follows :—'The outline ; 
of the brush is shown at 48, the said brush being mounted upon an ec- 
centric boss 49, carried by ashaft 50. Onthis shaft is a pinion 51, taking 
iuto another 52 mounted on an axis 53, which also carries a second 
pinion in gear with a toothed quadrant 54. This quadrant is capable 
of vibrating upon a fixed centre at 55, and is furnished with a pro- 
jecting pin situate within the groove of a cam 56, mounted 
upon the line shaft 37. As this shaft by the means before- 
mentioned revolves, and at this time rapidly being driven by the 
main strap, the cam 56 acting against the quadrant 54 causes it to 
swing upon its centre 55, and thus communicate rotatory motion to 
the pinion 52, and thus the brush 48 is caused to turn upon its 
eccentric boss, so as to present its surface in contact with the cards 
of the main cylinder. Upon the shaft 50 is a pulley 57, which is 
driven from the pulley 22 by means of a band 58; and as the latter 
of these pulleys is now driven by the main strap, a rapid revolution 
of the brush is effected. It will be seen that as the pulley 22 re- 
volves in the same direction as it did when driven by the feed 
rollers, but more rapidly, that the clicks 24 will pass over the teeth 
of the ratchet wheel 23. The motion of the cylinder is reversed as 
follows :-——The inside of a pulley 90, fixed on the shaft 16, is provided 
with 2 V groove 59 (see Fig. 3), within which is situate a piece 60, 
shown by dots in Fig. 1. This piece is hinged to the lever 61, 
which is jointed at 62 to the lever 29, and the piece is, therefore, 
caused to move to and fro in the groove 52, through the medium of 
the eccentric 25 above alluded to; but it is caused to keep clear of 
the surface of the groove, during the ordinary working of the ma- 
chine, by the following means :—Upon the piece 60 is a projecting 
pin 63, resting upon a bracket 64, which is mounted, so as to be 
capable of moving upward and downward in a guide 65; the other 
end of this bracket has a pin 66, which rests upon the cam 38 before 
mentioned, and upon the higher part thereof, when the piece 60 is to 
be kept ont of action, by which means it is lifted so as to be turned 
upward upon its centre of motion 67; but when the shaft is caused 
to revolve rapidly, then the revolution of the cam 38 will allow the 
pin 66 to drop, so as to withdraw the bracket 64 from the piece 
60, which will then turn downward upon its centre into contact 
with the surface of the groove 59. Under these circumstances the 
vibrations of the lever 61 will cause the piece 60 to lock in the 
groove 59 in its forward motion, so as to propel the cylinder in the 
desired direction, but during the backward motion of the piece 60, 
it will turn upward on its centre 67, and merely glide over the sur- 
face of the groove. The above mentioned operation of brushing 
having been performed, the cam 38 will have arrived in the position 
shown in Fig. 2, whereby the pin 39 will have been allowed to be 
drawn inward by the spring 60 acting upon the lever 40, and thus 
the driving strap will be passed on to the fast pulley, previously to 
which, however, the cams 43, 38, and 56 will have restored the feed, 
removed the piece 60 from the groove 59, and drawn the brush 
downward into the position shown. In order to stop the machine 
by hand, when necessary, the following contrivance is adopted :—At 
8U is a lever fixed upon a shaft 81, which, upon being turned, causes 
a cam 82 to act against a pin upon the lever 40. so as to shift the 
strap on to the loose pulley, at the same time the turning of the 
shaft 81 causes the lever 83 to lift the catch 30 from the ratchet 
wheel 31. In connection with the revolving brush is shown a 
clearing comb, the operation of which is as follows :—The comb is 
shown at 69 mounted-upon the shaft 53; when, therefore, the 
pinion 52 is caused to revolve by the quadrant 54, the combis turned 
upward into the brush, which, as it revolves, is thus cleaned. When 
the comb turns down again into the position shown a loose bar 70 
slides along its teeth and clears them of any adhering fibre. 

Another part of the invention consists in forming the clearing 
brush with rings of bristles, or other such material: as shown in 
Fig. 5. This brush, therefore, acts upon a portion only of 
the cylinder at a time; but in order to cause it to clean the whole 
of its surface, the brush is traversed between each change. 
manner are formed the combs used in conjunction with the rollers, 
avd shown at 91, Fig. 1, so that there are alternately acting surfaces 
and spaces, and impart to them a traversing motion between each 
change. 














“Tre Means or Friyine.”—Mons. De Groof, of Bruges, asserts 
that after eleven years’ study he has invented the means of flying in 
the air in any direction, and only needs money to demonstrate it 
beyond question. ‘The machine is small, he says, and will enable 
man to move in the air “with the swiftness of the swallow and 
the vigour of the eagle.” He asks for aid from England.— 
Builder. 

GAS-LIGHTING UNDER THE ALPs AND IN Eayrt.—Mr. Geo. Bower, 
of St. Neots, a short time ago received a commission from the 
Italian Government for the erection of gasworks for lighting the 
approaches and the working of the tunnel now being formed under 
the Alps. We are informed that the works have been very satisfac- 
torily completed, and that so delighted were the miners with the 
new light that the moment they saw it they dashed their old 
oil lamps against the sides of the tunnel. The arrangements for 
conveying the gas to the point of operations are said to be very 
simple and ingenious. Mr. Bower, we are also informed, has very 
recently received a commission to light up the palace of H.H. the 
Viceroy of Egypt with gas for 3,000 burners. 
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HOWARD, BOUSFIELD, AND PHILLIPS’ APPA- 
RATUS FOR STEAM CULTIVATION. 

Tus invention, by Messrs. Howard, Bousfield, and Phillips, of 
Bedford, relates to an improvement in windlasses for hauling 
ploughs or other cultivating instruments, whereby the power used 
in driving them may to a certain extent be economised. 

It has been found that this class of windlasses, when constructed 
with two winding barrels which severally pay olf and take up the | 
rope alternately, require the application of brakes to check the too 
rapid paying off of the rope, but the use of brakes as hitherto ap- 
plied has entailed a material loss of power, and that without having 
fully effected the object for which they were employed, namely, 
keeping the slack rope clear of the ground. In order to avoid the 
defects of brake blocks, it is proposed to substitute therefor a pair of 
revolving dises or rollers, which are applied in such manner that on 
the throwing of the barrels in and out of gear that barrel which for 
the time is to give off the slack rope shall, when it falls out of gear, 
bear upon adise or roller, and receive rotary motion therefrom, 

Fig. Lis an end elevation, partly in section of a drop barrel wind- 
lass, with the improved brake arrangement applied thereto; and 
Pig. 2is a diagram illustrating the arrangement of gearing employed 
in carrying out the improvement, 
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A, A!, are the barrels or drums for receiving and giving out the 
rope. These barrels are mounted on eccentrics B, B', which are 
loose on the shaft C, which shaft is mounted in bearings in the side 
framing of the windlass, and is fitted with carrying wheels as usual. 
The barrels or drums it will be seen are formed with annular re- 
cesses a, a', on their inner or adjacent ends, one side of the recess 


being furnished with spur teeth and the other being left 
plaiv and constituting a friction surface for the discs or rollers 
D, D'; the other ends of these barrels also carry a ring 


of spur teeth }, b',as usual, into which gear pinions ¢, cl, on 
the lriving shaft E. The dises or rollers D, D!, are cogged on 
a portion of the breadth of their periphery, but in such a way that 
the teeth do not project beyond the smooth portion of the periphery. 
This arrangement is adopted to allow of the rollers alternately gear- 
ing into the ring of teeth in the annular recess-like spur pinions, 
and working like friction rollers upon the friction surface on the 
other side of the annular recess. The rollers D, D', are keyed to a 
short shaft f°, which has its bearing in the central bracket arm G, 
through which pass at its opposite extremities the shafts C and E. 
It will now be understood that if the windlass barrels are in the 
position shown at Fig. 1, the barrel A will be the winding-up 
barrel, it being driven by the pinion ¢ in gear with the 
teeth 6 on the barrel. While the barrel A is in this position 
the cogged roller or dise d will be in gear with the teeth of 
the recess a, and it will therefore receive an axial motion from the 
barrel, which motion will be communicated to the roller, D'. As, 
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however, the barrel A' is out of gear it wiil bear upon its dise or 
roller D'; this barrel will therefore be driven by friction of contact 
with the roller D', and caused to let out the slack rope at the 
requisite speed. When it is required to change the relative positions 
of the barrels this may be readily effected by means of the hand 
levers H, H', attached to the eccentrics B, B'. By rocking the 


| lever H, the eccentric B will turn on the shaft C, and cause the 


barrel A to fall out of gear (thus making it the slack rope barrel). 
In like manner the barrel A! may be raised by its eccentric B! to the 
position shown at Fig. 2 (thereby making that the winding-up 
barrel). From the above explanation it will be understood that the 
driven barrel will cause (by friction of contact with its roller) the 
roller of the slack rope barrel to regulate the speed of its barrel, and 
allow it to rotate only at a given relative speed by reason of the 
friction of contact between that roller and the loose barrel. 











Disasters TO Ocean Streamer Lines.—DBoth of the great steam 
packet companies, the Peninsular and Oriental, and the Royal West 
India Mail, have each just lost a steamer. The former lost the 
Colombo in the Indian seas, and the latter the Avon, off the Isthmus 
of Panama. In both cases the loss will be considerable, but less in 
the latter than in the former. 











Eniwaeucr, 





Sream 10 tHe East.—The Messageries Imperiales have com- 
menced running monthly steamers between Marseilles and India 
and China, and it is expected that English mails will soon be con 
veyed by them in alternation with the ’eninsular and Oriental Com- 
pany’s vessels. 

A Re-Discoverep Discovery.—The Army and Navy Gazett 
perpetrates the following, under the head of *‘ The Manufacture o! 
Steel.”"—*“ Lately a most important discovery has been made by Mr. 
Anderson, the Assistant-Superintendent of Woolwich Arsenal, of a 
simple process by which steel is rendered as tough as wrought 
iron without losing its hardness. ‘This chauge is effected in 
a few minutes, by heating the metal and plunging it in oil, 
after which the steel can be bent, but searcely broken. The 
value of this discovery will be at once appreciated by those 
who are aware of the difficuties hitherto experienced in obtain- 
ing a suitable material for the interior tubes of built-up 
guns. The steel vent-pieces, which cost several thousands of pounds 
and are virtually condemned, can now be brought into use; and 
while congratulating Mr. Anderson on his valuable discovery, 
which is in fact merely the result of careful experiment, we may 
express a hope that the services of this very eminent mechanic will 
receive an appropriate reward. We cannot forbear mentioning that the 
bullet making machine alone would be sufficient to stamp the repu- 
tation of Mr. Andersor as being one of our ablest mechanical 
engineers, and to show that the right man has been, for once at least, 
put in the right place.” 
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Dec. 19, 1862. 


TO CORRESPONDENTS. 

Next Thursday, being Christmas Day, THE ENGINEER 
Office will be closed, except for the receipt of letters from 
the country ; and advertisements cannot be received over 
the counter after eight o'clock on Wednesday night. 

Notice.—A SpeciaL Epirion or THE ENGINEER és 
published for ForeIGN CrrcuLaTIon. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 








T. R. A.—Declined. 

G.— See Mr. Baldwin's letter in another column. 

J.H. R.—Bourne’s work is the one that will best meet your want. 

J. A. D.—Declined. Please send stamps to the publisher for the return of the 


8. 

G. H. (Wakefield).—Messrs. Hornsby and Sons, of Grantham, are the 
makers, 

- L. McC.— Write to the maker of whichever pump you saw the apparatus 
Jitted to. 

W. L. M.—Mr. Baddeley has been already answered, and sew can be misled by 
such reasoning as his. 

A. 8.—Probably 500 patents have been taken for apparatus intended to 
meet the want you describe. 

A. J.—Certainly, horn vaspings, as well as horns unrasped, ansiver excel- 
lently for case hardening. 

B. and S.—300/t. per minute is a good speed. Pity you did not put inan 
—— at the Smithsield Club Show. 

R. H.— We do not perceive the inconsistency. A Jull specification constitutes 
publication. If we do not get your meaning, let us hear from you again. 
R. and S. (Bristol).—Sharp, Stewart, and Co., of Manchester, are the sole 
makers of Giffard’s Injector in England, and this is, doubtless, the apparatus 

meant. 

Susscripers (Wigan).—J// you can burn enough coal on each fire-grateto answer 
the purpose, your plan would tend to keep down the smoke. But a better 
plan is to fire carefully, and let ina certain anount of air above the sire 
after firing. 

B. E. (Tredegar).—A strain of 15 tons on abar fin. in diameter, is equal to 
26 tons, 13 cwt. 1 gr. 10 lb. per square inch. A jin. bar has nine-sixteenths 
the area of a lin. bar, and, therefore, a lin. bar has one and seven-ninths 
the area of a Yin. bar. One and seven-ninth times 15 tons are 26% tons. 

P. P.—Such a pump, making 120 down strokes per minute, ought to discharge 

21h gallons per minute if the barrel flled at each stroke. This would 
depend upon the size and adjustment of the valves, shape and size of pas- 
sages, &c. From 1,000 to 1,200 gallons an hour would be a good estimate. 
- R.—Your shell would not contain a sufficient bursting charge. Whitworth 
shells of the full bore of the gun do not hold enough powder. You wowd 
Yave, too, to make up in length what you sacrificed in diameter in order to 
preserve a given weight. A very long bolt would require a sharper twist of 
rifling to fire it straight. 

H. D.—Weale’s pocket-book, published yearly by Messrs. Lockwood, of 
Stationers’ Hall-court, contains such tables as you require. If you would 
write to Messrs. Spon, of 16, Bucklersbury, stating your wants, they might 
supply you with something at a lower price. Armstrong on Boilers, sold 
by Messrs. Spon, is « standard work. 

A StTupENT iN Hypraviic ENerneentne. — The best relative area of the 
guides to the buckets of turbines cannot be said to have been settled. The 
Lowell turbines, including ihose at the Tremont Mills, have an avea of 
guides three-fourths that of the buckets, but this is only the practice of one or 
two enginecis like Mr. Boyden and Mr. Francis. We think Wiesbach is 
right, and that all the force not derived from impulse in a turbine is reactive 
SJorce, although we consider that what is culled reaction is strictly as much 
pressure as Uf the force of the water were exerted withina cylinder. Adap- 
tation to variable quantities of water is now the greatest desideratum m 
turbines, and no really good arrangement for the purpose has yet been 
devised. The cylindrical ring sluice appears to answer well, since it is the 
only one used on wheels giving very high per centages of efficiency. 

OLD Supsckiper.—We know of no condensing apparatus like yours, nor do 
we exactly perceive its purpose, as distinguished from that of the common 
condenser. If your engine is ever intended to work 35 1b. steam at Sull 
stroke, your air pump and cold water pump are not too large; but sor 
cutting off at one-fourth stroke, which is the same, so far as condensation 
is concerned, as working steam of rather under atmospheric pressure full 
stroke, your pumps are larger than necessary. With your single lin. 
cylinder, 30in. stroke, well cleaned, you will, when cutting off at one- 
Jourth stroke, work rather move than one cubic foot of steam, of 35 lb. 
above the atmosphere, at each stroke. This is equal to nearly 34 culie 
enches of water, vaporised into steam, at each stroke, or to 7 cubie inehes at 
one revolution. Thirty times this, or 210 cubic inches of condensing water 
at each revolution, is ample for the condensing water, Your cold water pump 
gives more than twice this, and the proportion of your air pump is still 
larger. You will have water much colder than 100 deg. in your hot well, 
and the condensation within the cylinder will probably cause as much steam 
to be consumed as if you worked at half stroke, for which your aw pump and 
cold water pump are large enough. 





INVALID PATENTS. 
(To The Editor of The Engineer.) 

S1r,—Seeing a letter in your paper of the Sth inst., from Mr. Roberts, 
Staleybridge, respecting the validity of our patent piston, and also stating 
that he had previously secured the same thing, we beg to inform him and 
the public generally that there is no similarity between the two inventions, 
and that proceedings will be taken out against any persons using or making 
the same without a license from us. BowER AND QUALTERS. 

Dukinfield Foundry, &c., near Ashton-under-Lyne, 

December 15th, 1862. 
(To the Editor of The Engineer.) 

Sir,—Having noticed in your journal an advertisement of a patent 
boiler by G. W. Hawksley and Co., of Sheffield, we think you will only be 
doing justice to the public and to ourselves by allowing us to state that the 
particular form of flue, as claimed by them, was protected by one of our 
firm in 1859, long before Hawksley and Co. took out their patent, and we 
shall be glad to supply boilers with the above form of flue without any 
charge for patent right. JOUN FERNIHOUGH AND SONS. 

Victoria Boiler Works, Dukinfield, 

December 12, 1862. 





FLAT-FRONTED SHOT. 
(To the Editor of The Engineer.) 

Sir,—On the first day of trial with the flat-headed steel bolt, slightly 
cupped in its face after the manner of asteel punch for piercing holesin boiler- 
plates, against the iron boiler-plate Zin. thick, the face of the bolt was 
upset or bulged out by the force of the impact, and the plate, in consequence, 
was only indented. Mr. Lecky, C.E. to the Cork and Bandon Railway, told 
me that the flat-fronted steel bolt only failed in perforating the bviler-plate 

se it was not sufficiently hardened by tempering. I had it and 
another hardened accordingly, and the next day of trial both bolts perfo- 
rated the boiler-plate, one at forty yards distance, the other at sixty yards. 
Mr. wy further stated his belief that had the boiler-plate been even half 
an inch thick the bolts wouid have perforated it. Joun Norton. 





PATENT LAW REFORM. 
(To the Editor of The Engineer.) 

Sir,—The letter of “A. R. T.” in your last touches upon two points for 
Patent Law Reform, than which perhaps none are more important. It 
may with safety be said that many of our most valuable inventions originate 
with the foremen and superior mechanics in our factories, and if the 
perusal of ‘A. R. T.'s” letter should draw attention to the evils he complains 
of, and thereby lead to a reduction of the cost of provisional protection and 
an extension of its term of duration, he will have done his cla+s and the 
public generally some service. These two objects effected, and a simple and 
inexpensive mode of testing the validity of a patent and enforcing the 
inventors’ rights being devised and legalised, the patent system will, 
practically, be reformed, and inventors, though poor, will be incited to the 
acquisition of rights which they will then be able to maintain, To such, at 
present, no inducement is offered to outlay a considerable sum for a patent 
with the knowledge that if it turn out ful moneyed facturers 
may infringe it with impunity. I am far from saying that there are no 
other points in which reform is desirable. I am of opinion that the opposi- 
tiomsystem might be greatly amended, and think the sum total required 
for a fourteen years’ is greater than it in fairness should be, but consider 
that the three most important points are—the reduction of the cost of pro- 
visional protection, allowing an extension of its term where necessary, 
and the simplifying and rendering as inexpensive as possible the conductof 
patent law suits. M, A. SOUL. 

3, Leadenhall-street, D ber 15th, 1862. 
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FRIDAY, DECEMBER 19, 1862. 


THE PATENTING OF INVENTIONS. 

AN important question must sometime arise in the Courts 
as to the legal requirements of a provisional specification, 
as considered in its relation to the complete specification. 
Our advertising columns have for the last five years and a 
half contained a weekly announcement, by Mr. Spence, of 
a pamphlet, entitled “Look to Your Provisional Specifica- 
tions, and in which a close conformity of the complete with 
the provisional specification is insisted upon. A general 
conformity would naturally enough appear to be desirable, 
if not indispensable; but it has never, we believe, been 
authoritatively settled how close the conformity must be. 
We have nothing more than our own interpretation of the 
Patent Law Amendment Act and the commissioners’ rules 
to guide us; and as the Act contains nothing which can 
indicate the motives of its framers in requiring a provi- 
sional specification we me. reasonably perhaps, con- 
sider what its object really is. Under the old law 
patentees were allowed to employ most comprehen- 
sive titles, and, under these, to patent almost everything, 
from a coal-scuttle to a locomotive engine. Thus, instead 
of the grant, after the payment of certain fees, of the ex- 
clusive privilege of practising a single invention, exclusive 
privileges might be obtained, upon payment of the 
same fees, for practising perhaps twenty distinct inven- 
tions. ‘This was an abuse which it was certainly desirable 
to correct, and we can well believe that its correction was 
an important motive in introducing into the Act of 1852 a 
clause requiring the deposit of a provisional specification 
describing the nature of the invention. ‘The commissioners 
require that the “whole nature” of the invention be 
described, “so that the law officer may be apprised of the 
improvement and of the means by which it is to be carried 
into effect.” ‘The law officer hardly requires this informa- 
tion for the purpose of determining whether the invention 
be new, for, in his lithographed reply to the first reference 
made to him, he says that it is entirely at the hazard of the 
inventor whether his invention be new or will have the 
desired success. ‘The provisional specification, especially 
when it is considered that it is not made public until after 
the provisional protection has expired, would appear to 
serve the purpose principally of enabling the law 
officer to prevent the grant of a patent for a number of 
distinct inventions. Certainly the provisional specifi- 
cation may serve to identify what it is that the 
inventor may publicly practise during the term of 
his protection without prejudice to the subsequent grant 
of a patent, but this purpose is entirely in behalf 
of the inventor, and does not presuppose the purpose to 
debar him from perfecting his invention to the utmost of 
his power, and of reserving to himself, in his complete 
specification, the means whereby he may have thus per- 
fected his invention. The whole theory of the changes 
introduced by the Act of 1852 is that of assistance to and 
encouragement of the inventor as such, and as distin- 
guished from his character asa patentee. ‘That the pro- 
visional specification serves but a very subordinate purpose 
would appear from the fact that it does not obtain for the 
protected inventor the power to prosecute for infringements. 
Any one may infringe provisionally protected inventions, 
at the risk of course of the subsequent completion of the 
patent, in which case an action will lie for infringement at 
any time after the first day of the original protection. 

The Act requires, as we have said, that the provisional 
specification should “ describe the nature of the invention.” 
One may “describe” a man as being 6ft. high, or “ describe 
the nature” of vinegar as sour. “ To describe,” according 
to the best dictionaries, if used in any way to convey a 
meaning like that of “to define,” can only mean “ to 
define laxly.” ‘That this is the sense in which description 
is required in a provisional specification would appear from 
the first essential requisite of the complete specification, as 
laid down by the Act, to wit, that it shall particularly 
describe and ascertain the nature of the invention. One, 
and perhaps the best, definition of the word ‘ ascertain” is 
“to define or reduce to precision by removing obscurity or 
ambiguity,” and some obscurity or ambiguity may, per- 
haps, be allowable in a provisional specification, since no 
one can pretend that it is designed to serve the purpose of 
showing how an invention may be performed, this being 
the second essential requisite of the complete specification. 

It is the “mature of the invention,” or, as the patent 
commissioners require, the “whole nature” which the 
applicant is to “ describe” in his provisional specification. 
What is meant by “nature?” What good dictionary is 
there that does not give from half a dozen to a dozen 
meanings or shades of meaning to this word? ‘The general 
sense of the word, to wit, the works of God ; the universe ; 
is not, of course, intended. ‘ Nature” means, among 
other things, the essence, essential qualities, or attributes of 
a thing which constitute it whatit is, and so does “ nature” 
mean sort, species, or kind. ‘That the latter may be 
the meaning intended by the Act might, perhaps, be in- 
ferred from one of the regulations of the commissioners that 
even the title shall “distinctly and specifically point out 
the nature and object of the invention.” If any of the 
titles allowed by the commissioners point out the “ nature” 
of the inventions to which they apply, then indeed may 
the description of the “nature” of these inventions, as con- 
tained in their provisional specifications, be very general, 
and even have more or less obscurity or ambiguity, to be 
subsequently removed by the complete ee par- 
ticularly describing and ascertaining what that nature 
really is. That the title shall point out the “nature and 
object” of the invention means, we take it, that the title 
shall not be a mere nomen, in which case Watt might have 
patented his engine as the “miner’s friend,” and Mr. 
Fowler his steam plough as the “ iron agriculturalist.” 

The commissioners, too, have made a rule (December 12th, 
1853), that “every application for letters patent and every 
title of invention and provisional specification must be 
limited to one invention only, and no provisional protection 








will be allowed or warrant ted where the title or the 
provisional specification cleus more than one inven- 
tion.” Now it is notorious that nine-tenths of all the titles 
of inventions are for “Improvements” (not An Improve- 
ment) in so-and-so, and yet the law officers pass those titles. 
In any case, however, a non-compliance with the rules of the 
commissioners cannot be supposed to invalidate any patent 
which they have once granted. ‘The penalty for non- 
compliance may be understood, in all cases, as that attached 
to the rule just quoted, to wit, the refusal of provisional 
protection and of the warrant for the seal ; but where these 
ure once granted it cannot be that any previous technical 
non-compliance with the rules of the commissioners can 
invalidate, or even cast a doubt upon, such a patent. All 
the conditions upon which a patent issues are explicitly 
stated as a part of its own contents, and among these con- 
ditions there is nothing to the effect that the complete 
specification to be filed shall correspond exactly with the 
provisional specification already filed, nor that all or any 
of the rules, regulations, or requirements of the commis- 
sioners shall have been ‘complied with, the penalty of 
refusal, which they are strictly empowered to enforce, 
being of itself quite sufficient to meet all cases. That rule 
(October 15th, 1852) particularly which requires that, in 
addition to a description of the whole nature of the inven- 
tion, the provisional specification shall apprise the law 
officer “ of the means by which” the improvement “ is to 
be carried into effect,” is, if it really mean anything, in 
manifest contravention of the Act. To apprise a law officer 
of the Crown of the means by which a given improvement 
is to be carried into effect would, of course, require a very 
complete specification, not only particularly describing 
and ascertaining the nature of the invention, but the 
manner in which it was to be performed. Indeed 
the “ provisional” specification would require to be 
a “complete” specification; although, of course, if the 
law officer were not satisfied that he had been apprised of 
the means whereby the improvement was to be carried 
into effect, he could do no more than recommend a refusal 
of provisional protection. This and the great seal once 
obtained, however, the mere fact that the law officer had, 
without knowing the means by which the proposed im- 
provement was to be carried into effect, nevertheless recom- 
mended that a patent should issue, could not, we should 
suppose, invalidate the final patent. Strictly con- 
strued, we cannot sce that anything in the Act, nor in 
the letters patent, would cause a patent, once granted, to 
be invalidated, even if the complete specification were an- 
tagonistic to the provisional specification, provided only 
that the former agreed with the title of the invention. 
The letters patent are not conditional upon any pre- 
vious compliance with forms or regulations, but are 
voidable only (within the term for which they are 
current) by non-compliance with conditions carefully 
enumerated and defined in the patent itself. 

The term “ provisional,” as applied to a specification, 
must carry the ordinary meaning of the word,to wit, some- 
thing provided for the present need or occasion, or tempo- 
rarily for the present exigency. ‘The present exigency may 
be taken as that for apprising the law officers, in general 
terms (or in terms suited to their own purposes instead of 
the terms necessary in a suit for infringement), in what the 
invention consists, so far, at least, that they shall know 
whether it is an improvement in steam engines instead of 
in hats, and that, in the former case, it is not proposed, for 
example, to merely move a piston by the pressure of steam, 
or to work aslide valve by means of an eccentric, all of 
which is already well known; but that the provisional 
specification shall generally indicate rather than define the 
scope of the invention, and in some general manner the 
means by which it may be carried into effect. Details 
although they ought not to be, and we believe are 
not, fatal in respect of the chance of a subsequent 
grant, cannot be of any service to a law  ofticer, 
especially when it is considered that he will afterwards 
expressly deny all knowledge as to the novelty or sufficiency 
of the means proposed, when he advises the Crown to grant 
or refuse a patent. There is a well-known clause in letters 
patent that they “shall be taken, construed and adjudged 
in the most favourable and beneficial sense for the best 
advantage of the said” inventor, and this, if it mean any- 
thing, cannot harmonise with the invalidation or repeal of 
letters patent because the whole scope and detail of the 
invention had not been stated in a provisional specification. 

What we have said is intended to show only that im- 
provements of detail may be described, for the first time, 
in a complete specification and there claimed by the in- 
ventor. In Newall v. Glass and Elliott, an objection was 
made that the final specification claimed something not 
mentioned in the provisional specification, and yet it was 
held that “ the provisional specification sufficiently described 
the nature of the invention, though it did not enter into a 
detail of all the means by which it was to be accomplished.” 
Upon this Mr. Spence observes that “it is even probable 
that if the matter of detail referred to had not been ex- 
pressly claimed, it would have been held to be impliedly 
so as a part of the detail of the invention.” In perfecting 
an invention, ingenious details, often requiring in themselves 
muchskill, thought or study, have to be devised, and although 
they may have been expressly devised the better to carry 
out the original invention described in the provisional 
specification, it would be manifestly unjust to allow those 
details, invented and described in good faith by the 
patentee, to be freely appropriated by his rivals, for other 
contrivances, not covered by the patentee’s provisional speci- 
fication, but to which he had expressly shown them to be ap- 
plicable. It can never have been the intent of the framers 
of the Patent Law Amendment Act that a provisional speci- 
fication should, after the grant of a patent, be brought into 
court on a question of insufficiency or omission of detail, 
for this would be tantamount toa condition that, aftera 
provisional specification were once filed, the inventor should 
in no way improve upon his original invention, or, if so, 
that he should derive no benefit from such improvements 
but rather be subjected to positive loss by having them 
appropriated by others, and turned against him in connec- 
tion with old combinations or those at least not described 
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in his provisional specification. The Patent Law Com- 
mission, now sitting, will, we must believe, take into 
consideration the whole matter which we have touched 
upon, and recommend Parliament (in case they believe 
the present Act to be insufficiently clear) to enact the 
legal requirements of a provisional specification. ‘The 
matte ris one of the utmost interest to every inventor in the 
and. 


THE PATENT JOURNAL. 


Condensed from tie Journal of the Commissioners of Patents. 


Grants of Provisional Protection for Six Months. 

2134. WILLIAM MAvGuam, Prospect-place, Wandsworth-road, Surrey, “ Im- 
provements in the manufacture of effervescent beverages.”—Petilion 
recorded 28th July, 1862. 

2720. Marc ANTOINE FRANCOIS MENNONS, Rue du Mont Thabor, Paris, 
“Tmprovements in self-inking hand stamps.”"—A communication from 

Joseph Henri Simonin, Rue des Douze Portes, Paris. —Petition recorded 
Sth October, 1862 

2055, ALEXANDER TWADDELL, Glasgow, Lan: arkshire, 
rangements for dressing or sizeing warp 

3057. JAMES SLACK, Manchester, “ Improvements in nursery 








N.B., ** Improved ar- 





wings and 
cots, 

3059. WILLIAM Epwarp Gepvar, Wellington-street, Strand, Loi 
improved machine working «by compression and expansion of air 
munication from Jules Bonnard, Paris 

RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ An improved 
means or appar itus for shunting 4 Ans, ommunication Irom Jean 
Antoine Lanzirotti and Paul Gemelli, Paris. 

3065. CakL Gorrhike Koriscu, Bis shopsgate- treet Without, London, “ Im- 
proved appari utuis for propelling, steering, and ventilating vessels.” —Peté 

uber, 1862. 

3066. EpauND Swan Carnens, Shrewsbury 
in apparatus | iin the manufacture of 
067. Euwarv Brown Winson, Pariiament 
ments in the method of conveying ai 
lating or vibrating cylinders and vessels, : 
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tions recorded 


, Shropshire, “ Improvement 
” 





street, Westminster, “ Improve- 
~ and fluids to oscil- 
apparatus employel 





therein.’ 
3069. SAMUEL Roverrs, Sheflielk 1, An improvement in frames for contain- 
ing stop; l bottles and jars 





Montflanguin, France, 
14th Novemler, 186 


ATER, Oldham, Lancashire, 


3071, Vieron JULIEN Cassaianes, Gavundun, 
provements in stere 3 

3073. JOUN ScHOrIELI 
** Certain improven 

3075. Eopwanp Kinny, 
ening the co of window and other blinds.’ 

3079, Evucexe Hirvonyre Durv, Poitiers, France, “An improved m 
power enyine.”” 

3051. Wit 
ste; 









Surrey, ‘* Improvements 





Sry JAMES, Old Kent-road in 





nyge-buildings, London, Improvements 


communication trom Jules Lecointe, St. Quen- 





in hydraulic pumps.”—A 
tin, France 
3083. Gronan Gray, Greenwich, a 
of wheels Petitio recorded V5 
3085, CuRisTorinn Bry r ari stres 
methods of obtaining o en and chlorine ga 
VILLIAM Don © Improve 
in th ressing of lace or other fabr 
BURN WILLIAMSON, High Holborn, 
and mangling machines.” 
Grongk hicuanps, Caroline-street, 
provement in the ¢ 
projectiles to be u 





* Improvements in the manufacture 


November 





“Tinproved 








sin lace dressing frames 





Nottingham, 





lmprovements in washing 





Hedford-square, London, ‘ Im- 
nstruction of ordnance «nd five-armes, and in the 
d therewith.”—Pelitions recorded Vith N 





ocember, 





S62 

003. JACQUES AROS, Bares Spain, “Improvements in generating 
certain gases for hitin heating, and in apparatus employed 
therein,” 

3095, WinLiAM Hickuina Burnerr, Margaret-street, London, “ Improve- 


ments in the mode of Working telegraphic lines, and in instruments and 
ed for telegraphic tg 

KIGHTMAN HLARKISON, more-road, Walworth, 

“Improvements in loons for wer 

3098. CHARLES Nritp, Cheadle, Cheshire, and Joun Horkinson, York- 
place, Manchester, ** Improve uts in fire alarums and indicators of tem- 
pec 

3099. Rorert Brown, Birn 
tilatin y applicable to t 
in apparatus to be employed for that purpose.’ 

SOL. Richarp Breen, Pear : Cottage, l ber Hollow: iy, Middlesex, ‘* Im- 
provements in reading agniiers to be simultaneous ly used 
with both eyes.”—~ Petitions recorded 18th 

3105, Lovis Lexzneka, Oxford-street, London, ** linprovements in the ap- 
paratus for rai and lowering Venetian and other blinds.” 

8107. SAMUEL SI Brown, Etlesmere Works, Runeorn, Cheshire, ** Im- 
provements in the wiufactare of elastic fabrics or garments.” 

3109. Ricuanp \LD Brooman, Fleet-street, London, ** Improvements 
in tubular boilers, condensers, and superheaters A communication 

from Pierre Antoine Delafond and Joseph Corradi, Marseilles, France, 

SILL. Joun Bereny EpMONDSON and JAMES CAkSON, Manchester, and Jorn 
BLAYLock, Carlisle, ** Improvements in machinery for printing, number- 

ing, and dati i and other tickets.” 

S113, Gustay An Bucnmouz, Mont e-place, Clapham-road, Surrey, 
* An improved node of manutacturing semolina anc do Rsgi nd in appa- 
ratus to be employed in such manufacture,”— 7 ws vecorded 10t/ 








Surrey, 








ments in warming and ven- 
ing®, carriages, and ships, and 


un, ‘* Improv 





nore espec 
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lon, *‘ An} 


Surrey, 


Upper Kennington-lane, 


3171. Francis PALLinG, Esher- street, 

* An improved fo sin penholder.” 

. JOSEPH FRANCIS Foveaux, Strand, London, “ Improvements in appa- 
-atus for pulverising or dividing liquids into spray.”—A communication 
from Amatus Luer, Paris. 

3773. Witttam Austin, Furnival’s-inn, 
material for the manufacture of ca 
Da various other useful purpose 

75. ALFRED VINCENT NEWTON, 
“mode of preparing oxi 
Lewis, 





Holborn, London, ‘An improved 
tridge cases, applicable also for tubing 











ancery-lane, L mdon, ‘*An improved 
out.’"—A communication from 


recorded 26th November, 





*hiladelphia, 





3188. JAMES TENNANT Cairnp, Greenock, Renfrewshire, N B., ‘ Improve- 
ments in steam eng 

LOECKE, 
int 


in sewing or uniting 





nprovements 
a i 2 ry or apparatus employed tierein. 
3196. James ADAMS, Bridgehouse, Bow, and WILLIAM CORNWELL Wire, 
King-street, Regent-street, London, ‘‘ Improvements in apparatus for 
boiling and evaporating.” —Petitions recorded 23th N 1862. 
02. Tuomas Lioyp, erpool, ‘* Improvements in and ap cable to the 
wheels of vehi 
3206. Joun Campt 
WELL Wulter, Ki 








ember, 










g Gracechurch-street, and WILLIAM CoRN- 
-street, Regent-street, London, ** An improved tap or 





COL 
3008. DanieL Surron, Banbury, Oxfordshire, “Tmpre »vements in apparatus 
for washing linen and other fabrics and garments 
3210. Ricuarpd Kyrkk PENson, F ide, ‘armar 
ments in a)paratus used for wari g se an carriages.” 
tion from Adrien Delcambre, Rue de Bourg 
29th November, 186 
3212. Horace LEEMAN Emery, Sloane-street, Ch 
| ments in thrashing machines.” 
3214. GeorGe FeaTuvk-TONE Grirkin, New Adel hi~ chambers, London, 
*‘ Improvements in the permanent way of railways. 
216. Joun Inwix, Well inyborous h, Northamptonshire, 
"aauanie for cultive ating land. 
4, ALFRED VINCENT EWTON, Chancery-lane 
in the constructi 1and other ve ] 
William Monte 
cember, 1862 
i. TARP 
filing, mortisin 
228. PAULINE I 
ments in apparatus lor 








e, ‘* Improve- 
A communi¢ 
is.—Pelitions recorded 






a, London, ‘‘ Improve- 











An improved 


iprovements 
m from 
ved ist De- 


London, 













1 ( fs 
omery Storm, N 








32 * An improved sawing, 


TWELVETREES, 
and turning a 








“* Improve- 
f fire or bur- 








mas Coox, Manor- Walworth, Surrey, ‘‘ Improvements in 
envelope folding machinery. ; 
ANDREW Paton Cuakces, Hig 


$256. 
| provements iu candles and night light 


’ 





t, Wapping, Middlesex, ‘ Im- 
s, and in the la apparatus for 








mps or 














} burning the sam is ; 
| 3258 Hexry Josern Simiick, Osborne-place, Whitech apel ha ndon, “ Im- 
} provements in the manufacture of cigar and | lights.” — Petitions 
| recorded 2nd Deeciiber, 130 


3240, HENRY WILDE, nchester, “ Im 
| teleyraphs, and in apparatus connected th 
3242. Rowext BROCKHOLES THOMAS, Anderto 
} «apparatus for turning over the leaves of mus) 
3246. ISMAKL Isaac ABADIE, Rue de Mulhouse, 
the manufacture of imitation lace and guipt 
articles.”— Petitions recorded 3rd Deeciber, 1862. 
3250. Joun Grant. Albion-place, Maidstone, Ken 
construction of turntables for ‘portal Ne re uil We 
3 James Brappock, Droylesden, : 
machinery or apparatus for effc 
water employed in steam b 
the said water.” ‘ 
3254. GABKIEL LEWAL, St. George’s-road, Pimlico, ex 
apparatus in cast iron or any other tal or ce consisting of 
} prismatic tubes, to be ¢ _ to « ys with flues and heat conduits.” 
—A communication from Jean ptist Fondet, Boulevart Poissonit: 
Paris. 
56. JOUN ROBINSON, 
ships and vessel 
3258. Ricuarp WALLIS, Basingstoke, 
for loading and unloading vessels, and transportit 
packages or parcels from one landing place or stag 
from one warehou-e to another.” 


provements in electro-magnetic 
rewith.” 
Devonshire, “ 





An improved 








Paris, “Improvements in 
aud other analogous 








, ‘Improvements in the 





tain improvements in 






ation of impurities from the 
ti ion of 





‘A hot air 











Liverpool, ** Improvements in the construction of 






Hants, ‘‘ Improvements in apparatus 
‘sacks, casks, and other 
» to another, or to or 










in the manu- 
L Ath December, 





3260. Tuomas George Webs, Manchester 
facture of 
S62 


“I mprovemen 


articles of pressed glass."—Petitions record 


read 
NNIBALDI" 








Patents on which the Stamp Duty of £50 has been Paid 

2808. IsAAc LowTHiAN Beit,Washington C hemical Works, Neweastle-upon” 
Tyne. — Dated loth December, 1859. 

2809. JouN Cuarrertor, Hig ribury-terrace, and WILLOUGHBY SMITH, 
nall-road, Dalston, Middlesex. Dated j0th December, 185). 

2313. Ricuanp Emery, King-street, St. James's-square, Westminster.— 
Dated 12th December, 1559. 

gses. Joun Rosertr Jounson, Hammersmith, and Joun Sraies ATKiN- 
son, Red Lion-square, Middlesex.— Dated 13th December, 1559 

SAMUEL CUNLIFFE LISTER, ningham, and JAMES WARBURTON, 
Adding ham —Dated 13th December, 1859 

2846. GeorGE Hawksuey, Three Mill-lane, Bromley-by-Bow, 
Dated Mth December, 1859. 

2860. WILLIAM Horatio HARFIELD, 
bated loth December, 180. 


Pow- 











Middlesex.— 





Royal Exchange-buildings, London.— 





November, (862. 
3114. Joun Thomas Tivrcutnes, Inkermann-terrace, Charlton, 
“Improvements in the construction of waterproof boot and shoe soles 
3115. Joseru Jewsnury, Kinver, 
provements in machines for raising weig 
improvements may also be applied to lathe 
3117. Grokcke WILLIAM OLDHAM, Moll Sprin 


hts, which improvements or 





’ 





’ . | 
, Honley, near Huddersfield, | 





Yorkshire, “Improvements in preparing and dyeing silk waste, flax, | ~ 
hemp, Indian or China grass, or other similar fibrous substa ” | 
119. Ricnarnp AkcuiBALD BRooMAN, t hod of, 





Fleet treet, Loni a. 
indicating and recvore £ the course of ships and 
nication from Jose he orradi, Marseilles, France. 
3121. Prepekic Seiver, Thavies’-inn, Holborn, London, ** Improvements in 
motive power cr ies, and in apparatus for conveying and distributing 
motive power. "— Petitions recorded 2 Ne t 
125, WiLMiaAM StInnock, Nicholas-lane, London, provements in the 
treatment and combination of tibrous and other materia , and in the ar- 
rangement of appar is Tor Inaniufacturing 

7. Joskrn ‘TOWNSEND, Glasgow, Lanarkshire, N.B., 
damping and preserving vegetable substances, at 
textile materials and fabrics.” 

3135, G ORG! GRANT SANDERSON, Parkgate 
shire, ** Tmpre vements in armour for fortifications and flo 
batteries 

3187. CuARLES ANTON OrntH, Chureh-road, Dx 
‘Improvements in apparatus for obtaining 

31389. AARON SuTTON, Rue irsault, Paris, ** 
time in dicator for public velic 
Noven ; 

‘M4, “wad trey SOLE and CHARLES BUCKLAND, Swanse:, Gla 
shire, South Wales, * lLiproved safety ruals for fire-arm practice 

3143. CHARLES PE Berovr, Strangeways Works, Manchester, ** Improve- 
ments in machinery or apparatus for the manufacture of mecal reeds for 
weaving.” 

145. WILLiAM CLARK, Chancery-lane, London, * 'mprovements in cand 
lamps.”"—A communication trom kdmond Armand Louis DA ule- 





and ay paratus for 
vessels,”—A comm 
















ovemments in 
ble and other 





I } 
lronworks, Rotl 





> a yuar 
applying motive power.’ 
= improved eo nstruction of 














les and other uses,’ eti 


























vart St. Martin, Paris 
147 JAMES Weresvrer, Birmin 1, “ Improvements in the « ion 
of burners and blow pipes.” 0 22nd N a * 

Joun Bancnuay, Vulcan ndry, Kiimarnock, Ayrshire, N *Im 





tion and arrangement of rollers to be used in 
aterials or tabries, and in ap; aratus for 





provements in ti 
machinery for printing texule m 
drying and finishing the said materials or fa 
153. Joun Henry Jounson, Lincoln's inn fields, London, “ Improvements 
in burnishing metal surfaces, and in the machinery or apparatus enyloyed 
therein.”—A communication from Arthur Simon Joseph Miron, Paris. — | 
Petitions vecorded 2Mth Noventer, 1o6 
7. JOUN Mo ULF, Seabright-place, Hackney-road, 
proved method of deodorising mineral oils 3 and hydro-carbons.” | 

3159 ALBERT Lovis Woo.r, Birmingham, “ A new or improved metallic 
alioy, 

3160. Epwanp Wapswortn, Macclesfield, Cheshire, ‘* Improvements in 
machinery used in the manufacture of certain descriptions of braid.” 

2163. GrorGk HENDKRSON, Mincing-lane, London, * Improvements in steam 
engines.” A communication from Hugh MeLardy, Howrah, Hooghly, 
Bengal, East Indies, 

$165. ALFRED Vincent Newton, Chancery-lane, London, ** Improvements 
in sewing machines.”—A communication from James Alfred House and 
Henry Alonzo House, Brooklyn, King’s county, New York, U.8. 














$167. THOMAS MAkWoop ELTON, St. Luke’s Soap Works, Golden-lane, Bar- | 203. 


vap, and in the 


1862 





bican, London, ** Improvements in the manufacture of 











machinery employed therein.” —Petiti ecorded 25th November, 
3169. JAMES ASPRLL and Epwarp Boorn, Middleton, Lancashire, ** Certain | 


Improvements in looms for weay ing.’ 


Kent, | - 


Staffordshire, ** An improvement cr im- | * 


2ssl. WILLIAM Rout 


| 2833. JAMES HILL Dickson, Commercia 









Middlese x, “An im- | p 


ance, and THOMAS GREENWOOD, Leeds, 





S76. Ronentr Parisu Busk, L 
Yorkshire.— Dated 17th ) 1cembe r, 185 
e901, Ricnarp STeAD HOWDEN and Epw IN Tunesu, Wakefic 
—Dated 20th December, I> 
2814. JouN Rovert BRecKor rlington, and Rovert Dixon, Crook, Dur- 
ham.—Dated 12th December, 1559. 
2862, Epwankp PiLKINGTON HOLDEN, 
16th December, 185". 
EB CuurciuiLn, Watson, Chester.— 
ssonN, Wenrbd Bridgewa 
Lith December, (5.0. 


Yorkshire. 


i 











Bolton-le-Moors, Lancashire.—Dated 


ted 12th December, 185), 
t e.—Datel 





Sis. GkOR 






n, Somerse 





il-street, Rotherhithe, Surrey.—Dated 





Sth Devember, 185”. 

2838. Grorak Bepson, Manchester 

2839, GKOKRGE LEACH, Britannia Mills, Leeds, York=h 
cember, 1850. 

47. ANDRE 
December Is 2 " 
tS. WILLIAM Rowinson Crocker, Northumberland-street, Strand, London. 
—Dated lath December, 18ov. 

28 7. Ropert Morison, Neweastle-upon- 
1850). : : 

2004. JAMES FERRABEE, Phanix Ironworks, Stroud, 
Dated 2 th December, L559. 





Dated i4th Decemb $59, 


r, 1859. 
¢.—Dated 14th De- 






Lestirt, Hebburn Quay, Gateshead, Durham.—Dated 14th 





ri Dated 16th December, 





loucestershire.— 


Patents on which the Stamp I has or paid. 


t, Fins- 


Duty of £ 











Perenr ArnMAND le Comte de FoxraiseMoreav, Soutl 
ury, London.— A communication.—t «<i 10th December, . . 
. James MURDOCH, Staple-inn, London,—A communication.— Dated 21st 
December, 1855, 
Notices to Proceed. 
#2154. WiLniam Maveitam, Prospect-place, Wandsworth-road, Surrey 
“ Improvements mi the manuf: ire ot eff nt beverages Petit 
ecorded * ie ce 4 





Enwan FREEMAN PRENTISS, Dirke 


Liver; ool, fmproven 


rSON 





ther like mine 
and deodorised and in the 
which ts a Is » applicable to distillation it 
July, 1862. 








2183. CHARLES HENRY PLevin ll, Der 
Riper, Rotherham, Yorkshire, nents in 
gons, tubs, « ur s for tipping or discharg 





riomas GEORGE Wi 8, Manchester, 

facture of flint glass.”— Petitions recorded lst August, 1802 

2194. ABRAHAM DENNY and EpWARD MAYNARD Denny, Waterford, 
provements in the manufacture of Dac etit 4 





vements In the manu- 


**Im- 
—— } io re Sth 2 rust 
Iso2 


210 





Josern Toma, Poland-street, Oxford-street, London, “‘ An improved 
adjusting screw wrench.” 
ABKAHAM Prikstiey, Hudd 
arrangements or apparatus applicable to locor 
carriages for distributing sand upon the rails to ¢ 
ing aad brake wheels of such engines and carri 
5th August, 1862. 

WILLIAM Wuarton Burvoy, Newcastle- upon-Tyne, *‘ Improvements 
in reducing wood fibres to pulp.” 





e, “Improvements in 
tive railway engines and 
ulhesion to the driv- 
Wins Te corded 





as 








our last 


| 
* 





* 2134. Notice to proceed hereon was advertised prematurely in 
week's issue, 





Dec. 19, 1862. 


208. Joun Henry Jounsoy, ‘tins »In’s-inn-fie lds, Léndc n,‘ iaiueinins 
in the construction of armour plates for ships and forts, and applicable to 
other like purposes.”—A communication from Filip Bergendal, Garpen 
berg, Sweden. — Petitions recorded 6th August, 1862. 

2212. Francois Henry Mariz Come DAMIENS CHEVALIER DR FENIS DE 
LACOMBE, Paris, *‘ Improvements in the means of lighting towns or 
other localities, and of ventilating, warming, and providing the same with 
water.” 

7. Bessamin Coomur 

or machinery for cleaning and decorticatit 

titions recorded 7th August, 1862. 

23. NATHANIEL JOUN AMIES, Manchester, ‘‘ Certain improvements in the 

manufacture of bearings, ‘journals,’ and ‘steps’ employed in machinery 

and for c ge and other axles.” ; 

Joun TaTHaM, Rochdale, Lancashire, “Improvements in machinery 

or * apparatus for preparing, spinning, and weaving cotton and other 

fibrons materials, parts of which improvements are also applicable to other 
mechanism in which an uniform or variable rotatory motion is required.” 

— Petitions recorded 8th August, 1862 

THOMAS DE LA Rvg, Westbourne-t 

in the manufacture of pigments and w 

fugust, 15 

WILLIAM Epwarp Newton, Chance 
chinery for compressing powder for cat 
Stephen Davis Tucker, New York, lt 

2243. NATHANIEL JOHN AMIES, Manche 
facture of bearings or stops employed in n 
carriages, and in a composition to be applied thereto. 

244. JAMES LANCELOTT, Birmingham, ‘‘ Improvements in t 

of ornamental chains from sheet metal.” 

2246, WILLIAM GEDGE, Wellington-street, Strand, London, *‘ improvements 
in the construction of ladders.” —A communication from Joseph Bomblin, 
Paris.—Petitions — 11th August, 186: 

7. ALEXANDER DELRUE, Dunkirk, Franc “‘ Improvements in composi- 
tions for preventing anc a removing incrustation in be ilers. 

2263. GEORGE SANDERS, Ne!son-place, Old K u 
proven nts in domestic fire-escape Petit 











Mark-lane, London, ‘‘ Improvem ents in appara*tu 
y Wheat and other grain. 






» 
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race, Middlesex, ‘Improvements 
ng inks.” —Petition recorded 9th 












ndon, ‘‘ Improved ma- 
ridges.”—A communication from 








‘Improvements in the manu- 
hinery and railway and other 





manufacture 




















“Tm- 
Lugust 








~WinniaM LAFFERTY Boyiy, E ne-terrace, Middlesex, * Im- 
provements in the construction of id foot-stools for the use of 
dentists, and in chairs, couches, and beds for invalids.” 

2277. WILLIAM SCHNELL, Charlotte-street, Fitzroy-square, London, “ Im- 
provements in extracting the sulphur and sulphurous acid from the oxy- 
sulp yhuret of caiciam which is contained in the residues or waste material 
obtained in the manufacture of soda.”—A communication from Ludwig 
Mond, Hesse Cassel, Germany. 

8. JouN Henry Jounson, Lincoln’s-inn-fields, London, *‘ Improvements 
in carts and other vehicles..—A communication from Pierre Henri 
Dubreuil and Jean Baptiste Dubreuil, Paris. —Petitions recorded 13th 
August, 180. 

2200, CHARLES ERNESTO SPAGNOLETTI, Telegraph Department, 
























reat West- 
aratus 











ern Paddington, Middlesex, “Improvements in apy 
for signalling trains on railways.”—Petitio recorded 14t us 
1862. 


2360. ANNE Sueparp, Victoria-street, Westminster, “ Improvements in 
obtaining light and in apparatus connected therewith.”— Petition recorded 
Lith August, 1862. 

2306. Roperr B 
nometers and 
Is62. 

FREDERIC BARNETT, 
lantern for strect lighting z 
August, 1862. 

2347. Roper’ HARRINGTON, Northampt 
ments in winbrellas and para 
thereof.” 

2349. DanikL Moore, Brooklyn, King’s county, New Yo 
provements in bre ch-loading tire-arms.’ 

2351. Dani k, Brooklyn, King’s county, New York, U.S., ‘* Im- 
pr yvements in revolving fire-arms.”—Petitions recorded 22d August 
1s62. 

ALFRED VINCENT 

for priutin 


Paris, Canada West, ‘‘Improvements in chro- 
time-keepers,”— Petiti recorded 6th August, 





oli, Paris, improved lamp or 
/ 


nd other purposes.”—Petition recorded 18th 








sham, ‘* [mprove- 
ucture Of parts 






and in the man 


















Chancery-lane, London, “ Improved ma- 
: 4 communication from 





chinery 













Thomas Cecil Andrews, recorded 27th August 
isuz. 

2290 ACHENAL, Little James-street, Bedford-row, London, 
* Im} 3 t -A com munication from Louis Lachenal. 





August, 


q Foes aig nae Lewisham-road, 


Patition record 
JUN SAUNDERS, 
ts in lainps.” 

JOUN SAUN Morden-plac Lewis sham- road, Kent, ‘A new 
oved railway brake." —Pet itions recorded Lith 
2772. Epwanp Henry Crapock Moxckroy, Thurk 


Kent, ‘* Improve- 





a 
Zz 









ce, S outh Kensing 





ton, Middlesex,** hmprovements in coils of indt nd in obtainir 
Pr ying power by means of clectro-mag "—Peiti 
October, 1862. 

234 PiioMAS Birmingh ‘Improvements in the manufact 











wid other forms employed in the cons 
and for other similar purposes. 





of rods, pol 


various articles of furniture, 








Rosendale. 


raaacer, 





oss7. MATILDA CAKT 
Dulwich, Surrey, 
1 : 












ng drag, and ve ; 
1 Perkes, Bombay, East 





If-0 


from 





Suanks and Ferpinanp Kouy, R 
* Improvements in hydrostatic presses,”—Petition recorded 

















n | Improvel 1 
fibrous mater. 





pro Crees upprarat 
yielding plants, 











0. 
2042. CuAnI UBBINS, Portman-s juare, Londo 
ments in irons for ironing.’ sist U 
3066. EpMUND SMALL Catil Shropshire, ‘* Improvement 
in ed in th "— Petition re ld 
lll s Ca JOUN 
Bi in 1 nm 

i No 

















WARD GEDGE, We T I i 
he construc ‘ or timekce A com 
r¢ i on-su " rance.—P 
ve 'Wh November, 1s 
And no is here s having an interest in 
opposing an) 7) al ol ve particulars int 
writing of their objections the said Oli : of the 


Comniissioners, within twenty-one the date of the Gazette 


(and of the Journal) in which thi notice is issued. 


the Week ending 





fications published during 
13th December, 1862. 








13i6, 41,3 1547, 
de; 1353, Gd. ; 
4. i; 1367 
‘Is 1 
1 Las 








Sd 140s, 4d 100, Sd 

* Specification r l by } se 
of price and i er ry y ¢ g 

i by Pos Urder, 





ceeding 5s. ; 
post-office, Hig h ether, to Mr. Be 
ottice. 





Woodcroit, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made jro cts prepared expressly 
THs ENGinesr, ct the office of / r Maje 's Commissioners of Patents. 














Cuiass 1.—PRIME MOVERS. 
Including Fixed og and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 
1552. W. Evans, Commercio l-road Bast, London, *‘ Obtaining motive pow 
by machinery.”’—Dated 22nd May, 1862. = 
To ahorizontal bar the inventor connects at each end a rod, each of ees 
rods is connected to a crank on a toothed spindle, upon 1 the axis of! which 











Dec. 19, 1862. 


THE ENGINEER 














fly wheels are fixed. The toothed spindles drive toothed wheels, upon the 
axis of which spindles carrying tappets are fixed. Then from the horizontal 
bar he suspends a pendulum or heavy weight, and at each end of the course 
of the pendulum he places a hammer or spring. The action is as follows :— 
He causes the horizontal bar to rock and set the pendulum in motion ; 
through the connecting rods the crank spindles and fly wheels are made to 
revolve, and through the toothed wheels the tappet wheels are also made 
to rotate, and the motions are so calculated that, upon the pendulum 
reaching the end of its course, first in one direction and then in the other, 
the tappets release the hemmers or springs, which, falling or pressing on 
the pendulum, keep up its action. The motive power is taken from the fly 
wheel shafts or from the rocking bar or from both.— Not proceeded with. 

Cc. Br AKELL, W. Hoent, W. GUNTHER, 
other invoti gines. Dated May, 1862. 

This invention ve lates, First, to valve gear for reciprocating engines, and 
toa mode or arrangement and combination of mechanism for actuating 
valves for admitting and cutting off the supply of steam, as to work it 
at various degrees of expansion. Secondly, to improvements upon rotary 
steam engines eels acting by the momentum of the motive power 
employed. In this class of engines, in order to obtain the greatest efficiency 
and economy, the turbine wheel should have a velocity bearing a certain 
i pro to the velocity of the entering steam or other motive power.— 

‘ot proce lw 





and Old. ** Ste 


267 
aT 


1568. “am, am «ai 





so 


or 











1576. G. en ppART, Brynkir, Carnarvon, “ Means for superheating steam.” 
J 26th May, 1862. 

The object of this invention is reatly to increase the motive force of 

the steam after leaving the boiler, and before introducing it to the engine 





The amount of steam superheated will be regulated according to the require- 
ments of the engine to be driven. Instead of conducting the steam as it 
leaves the boiler where it is generated through a coil or pipe or steam 
passages situate in the flues of an ordinary steam boiler, and thus superheat- 
ing it in its passage to the engine, which is the plan generally adopted, the 
patentee w ithdraws the steam from the boiler by the aid of a force pump, 
and discharges it under pressure into a superheating chamber or oven which 
receives its heat from a furnace or furnace flues, into wnich it is so built that 
the frame and heated gases may play around it. This superheater he 
proposes to tit with a series of parallel copper tubes, somewhat like those in 
tive engine, through which the gases of combustion will pa 

volume of steam pumped into the superheater will be brought into 
t with an extended heating surface, whereby the temper ature and 
of the steam will be rapidiy and economically increased. By 
cutting off from the boiler given quantities or steam to be superheated, and 
acting upon it while thus isolated, he not only raises its temperature very 
rapidity, but is enabled to impart to it a high initial f » Without requiring 































2 corresponding power of resistance in the steam generator, the duty of 
resisting that force bei confined to the superheater or sur-charging 
chamber, which, as compared with the boiler, will be of small capacity 





1582. C. A. M. Duranp, Penjard, St. Andre de Cubzac, Fi a "2 
tind of water mill.” —Dated 2ith May, 1862 
T invention consists, First, of a large basin or reservoir fed from a 










sou which, however slight, will always suffice to maintain the same level 
of water. The bottom of the basin will be constructed of sandstone or rough 
masonry, and covered with slabs of stone, in order to preserve the water if 
the supply be limited. Secondly, of two pumps, which serve to raise the 


water from the large basin to another fixed above, these pumps being of suf- 
ficient force to furnish together the quantity of water necessary to turn two 
stones. Thirdly, of a second basi: 1or reservoir intended to receive the water 
raised by the pumps, the water falling from thence by a conduit upon a large 
wheel placed beneath. Fourthly, this large wheel, which receives motiou 
by the water falling upon it from the upper, ¢ mununicates it by a horizontal 
shaft to the mill stones, which ar2 on each side, and at the same time to two 
perpendicular shafts, which work the pumps, so that the entire system is 
animated by a regular and constant movement, the quantity of water falling 
on the wheel being always the same, and the pumps re-raising incessantly 
the water necessary to cause the mill stones to turn,—Vot d 














proceed 





Crass 2.—TRANSPORT. 

Including Railways and Plant, Road-making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, Har- 
Ness, GC. 

1539. J. OXLEY, 


22nd Ma 
This invention relates to _ rovements in the preparation, by methanical 
by which is insured perfect of fitting 


St. Panes London, “ Making wheels.”—Dated 


“us-road, 








means, of the parts of wheels, t accuracy 
when such parts are as-embled, as also for the more perfect maintenance of 
the parts of wheels in their proper form, when completed, and the preven- 
tion of injury to the spoke, tenons, and other joints. Also to the 
machinery for the production and multiplication of certain parts of wheels, 
aud for their reproduction according to pre-arranged scales of proportions 
and dimensions, The improvements in the treatment of the felloe pieces of 
wheels consist in the accurate thicknessing to a gauge of each | by 

operating on the two sides at the same time, and this is effected by passing 
the piece of material to be operated upon between two revolving dises 
having cutters mounted therein. The machine for thicknessing or planing 
felloes. cousists of a bed or gautry, having two movable headstocks thereon 
and a transverse table, up. m which is mounted the carri and means 
holding the piece of material to be operated upon. ach headstock carries 
a revolving spindle shaft, with an overhanging disc, containing one or 
more adjustable face cutters or chisels, between which the material is made 











piece, 



















or 














to pass, and by which it is to cut. The distance between the cutters is 
capable of adjustment by reason of the movement of the heads stocks accord- 
ing to the thickness to which the material has to be gauged ch part of 





the machine is capable of accurate adjustment and regulation, For the pur- 
pose of insuring accuracy in the after processesof preparing the felloesand other 
pieces of the wheel, each felloe piece, having been examined by the workman, 
has two gauge points or centre marks impressed upon one face, so that between 
those gauge points certain gauge holes are bored or drilled in a machine 
designed for that purpose ; a central hole is drilied of a depth of, say, lin. 
to 2in., and on each side of such hole another gauge hole of lesser depth 
(say Jin. to fin. desp) is made. By these holes the materials are accurately 
applied and. adjusted in the various machines in which the subsequent 









operations are performed, by which means accuracy of reproduction is 
secured ; for the purpose of boring and merticing with greater accuracy and 
rapidity "the nave sof wheels for receiving the tenons of the spokes at any 


‘the 


required with the central axis of 





nave, and insuring that any 


gle 

















humber of naves, for a given size of wheel, may at any future time be pro- 
duced as identical counterparts of naves previously made, the two opera- 
tious of boring and morticing are performed without the necessity for 

moving the nave from the axis, shaft, or spindle by which it is caused 
during the ration, and withou noving it from the composed machine. 
The carriage upon which the na is mounted for the purpose of being 






ation to 
ay be 


vertical sliding 
obtained and recorded 


operated upon is capable o: 
or revolving tool, and the exac 






djusted in re 
ngle desi 













ona scale by means of a pointer ose of forming a more 
permanent wheel, the patentee roove or recess within the 
nave for the purp r of leather, or other 
materia!, npon wh will take their bearing 


m between th 












and thus forms an elastic end of the spokes an d 
the iron axle-box, and by which meansa nearly noiseless wheel will be pro- 
duced. 
1569. M. Wants avd J. Crompton, Bolton, ** Rail m1 —Dated 26t 
Muy, 1862. 
For the purpose of putting on and taking off railway signals, ar 
howing the time that one tra i to the next train comir 
same line, or where the mact and to warn a following 
the danger, the patentees fix a pump or cylinder with the nec 


piston and tap in any convenient position to the semaphore or s 
1 



























































wd feed the pipe and eyline witl y suitablejliquid ¢ They connect 
the semaphore to the piston of the pump by a connecting rod, or other suit- 
thle means, and the connection between the rails and the pump is 
accomplished by transverse levers, so ut, When an engine or train passes 
over the osite t mal] >, it acts on one of the transverse ley 
»¥ means of ongue or other apparatus, and by pressing r 
the arms of » semaphore are set in the horizontal positi a 
convenient distance from the said lever they pl another tra erse lever, 
which being pressed down by the weight of the carriag 1¢ same as 
already described, and bei g connected with it by wit oro r ‘conven nt 
means, the arms of the sen habe are liberated « but instead of fall- 
ing suddenly they e n be regu ited to at any > Soeiand Sears of motion, 
ccording to the p ure of air acting on the piston of th 
pump, falling gr ad N ili not be in the vertical position until 
the pro} ime as t Iway companies for one train to follow 
another. id by means of a I udu: ted dial : pointer they can in 
the exact > between the arms of the semaphore being s 
and to prevent a sudden pressure on the lever or levers as t 
over them they use a spring or any elastic substance between th 
the levers. , 
1586. H.D. P. Cunnineuam, Alverstoke, Hants, “ Anchors.”—Dated 2th 

: May, 1862. 

The object of this invent'on is to manufacture anchors in which pene- 


trating and holding powers are combined, together with facility for breaking 


out of the ground when being weighed. The invention consists in con- 
structing the arms of anchors to terminate in a ‘ * pick” or penetrating bar, 
Similar to that of an ordinary pick-axe, and in forming a fluke or broad 


holding surface at the inner end of the pick and between it and the shaft 


a = auk. The pick-axe termination of the arms will insure penetration, 
ule the fluke or broad surface thereof or thereon will impart great holding 

M , 

power. In weighing, also, the particular construction of the arm will 


enable it reasily to break o 


ut of the ground,—Not 


proceeded with. 





| skin either by ha 








1587. W. CLARK, x, Chenery: lane, 
Dated 27th May, 1862. 

This invention relates to an improved brake for railroad cars, and of that 
class which is operated by the movement of the bars from the running 
gear thereof. The object of the invention is to obtain a brake which will 
admit of being applied by a single person to all of a series of train of cars, 
the brakes of the several cars being simultaneously applied with an uniform 
pressure, and the pressure graduated as may be required with the greatest 
facility, far more so than the brake of a single car arranged in the ordinary 
way. Theinventor employs what he terms a tumbling rod, which is placed 
longitudinally underneath each car, just above its axles, the tumbling rods 
of the several cars comprising a train being connected together and 
arranged that they, with their draw bars, may be rotated, and also lowered 
and raised, and by means of suitable gearing connected with a slide and 
belt slipper, the above parts being used in connection with two cones, a belt, 
and two cylinders, one cone and cylinder placed on an axle of each car, and 
the other cone and cylinder on a lever which is connected to a chain 
attached to the brake bars. The object of the invention is also to obtain a 
car brake which may be placed under the complete control of the engineer, 
and be capable of being operated at will at a maximum pressure on to any 
degree below the same to theminimum. The invention has further for its 
object the indicating of the precise position of the brakes at any point of 
their movewent to serve guide to the en gineer and brakesman in ad- 
justing and operating the same.—Not procee ded wit] 


Senden, “ Brakes. 





—A communication. 
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Crass 3.—FABRICS, 
Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturi ing, Printing, Dyeing, and Dressing Fabrics, §c. 
1554. 


McGrereor, d doubling cotton, &¢."— 
rd Ma 2 
This invention consists in a combination and arrangement of machirery 


for regulating the amount of twist in the yarn. In performing the invention 


Manchester, “ Spinning an 
1, 1S 








the patentee applies a worm or tin drum shaft or other shaft in the 
carriage for driving the spindles ; this worm gears into a wheel, to the 
| shaft of which is fixed a wiper or tappet, acting when the carr is out 






mnecting 





upon a lever jointed to the headstock ; this lever by means of ¢ 








rod shaft or other equivalent agent liberates a catch when the twist is com- 

pleted, and allows the driving strap to be moved in the usual manner, 

either by a spring or weight, or by the action of a cam shaft, 

1555. R. BLackLiper, Accringt ** Preparation of materials jor sizing, 
dressing, or shing warps, , textile fabrics, &c.”—Dated 23rd May, 
1s62 

This invention consists in treating flour of wheat or other cereal grain, 
rice, sago, or other amylaceous substance or substances, with diastase for 


the purpose of procuring a gummy matter, with which the inventor incor- 
porates lapis caliminaris, terra alba, and alumina, to any required exte nt, 











for the purpose of obtaining a compound suitable for sizing or dressi 
warps, yarns, textile fabrics, or paper, and also for thickening colour t 
proceeded with, 
1556. C. De Bereus, J hester, “* Manu jacture of metal reeds for weaving,’ 
—Dated 2rd May, \s62. 
This invention has reference to regulating the speed (at the starting and 


stopping) of the winding drums or reels, to the treatmeut of the wire while 











passing from one reel to another, including improvements in the tools or 
apparatus for filing, planing niging, polishing, or otherwise treating the 
Ww and to the construction and working of the bobbins and fliers for 
carrying the bands or binders to be used in the setti achine, and of the 
driver or beater up to be used in the mach comprises much 






said 

detail which we ca Not 
1569. oa Wankp, 
This inventi m rela rangements and ¢ mmbin ations of 
parts, supported by an ordinary “fr uMew ontina | consisung of end tandards, 
and, where the makes it 
standards also, being connected t 


nnot produce | 


rg l, iJ. 















requisite 














tie bars and one tie bar In this improved machinery or bya top 
there is according to one modification of the invention, a needle bar 
to which a to and fro movement is imparted as follows, that is to 
say :—There are two or mo short links upon one end, to which 
the needle bar is secured ; other ends of the links are hinged to 
brackets attached to a spindle bar lying below and at the back of the needle 
bar. ‘There isalsoa horizontal bar attached to the needle bar at each end 
of the machine ; the front end of the horizontal bar works on a pin or % 

» position required in the slot of a link moving on an axle 
secured to the front framing of the machine There are two cam shafts, 
one at the back and the r atthe front of the machine. fhe needle bar 
is moved by cams on th ck shaft, and by intermediate links and levers. 











its is provided 
ir wit 


at one end with a bevel wheel, 
ls on each end of a short horizontal 
the bevel whee 


i cau 
Into 


Each of the afore 
which wheels gear 





nil 














shaft at one end of the frame ; Is on this shaft are twice the 
size of the bevel wheels on the cam shat ‘he cam shafts will make two 
revolutions while one revolution is being made by the short aft ; this 
short shaft is also provided with suitably arranged wheels, 
1560. E. Mouino, Vela, France, “* Apparatus used in weaving.”—Duted 23rd 
May, 1862. , 
: utee claims, First, the employment of an ordinary magnet for 
moving the shuttle to and fro, instead of an electric magnet. Secondly, the 





rnet with or without its m« 
mstructing the 
to the 


method of arranging the mag 
and, Thirdly, the peculia: 
cannot ve fully describe 
1563. W. ¢ ] 
nication. —Dated 
This invention c 
and to this end the inveutor pre 
nd or mechanic: 


unting of iron bars ; 


mode oi ¢ shuttie. The invention 


i Wilhoutl relerenc drawings. 


} ” 
Kings. 


rr 
mdon, 


» 1*62. 
tking 


Socks and stow —A cone 





i Ma 





nsists in uw the above articles of supple leather, 
cuts out, and sews the said leather or 


, in the required forms or shapes, 












goffering the skins if desired for thc yse of cambering certain parts 
thereof. — Not pi ded will 
1565. J. HAnKISo vd RK. Panutnson, Blackburn, “ Rollers for preparia t, 
spinning, doubling, sizing, winding, warping, aad weaving.” —Dated sh 
May, Wv2. 
This invention consists in making the rollers or drums of the various 
machines employed in preparing, spinning, doubling, sizing, winding, 





warping, and wea ving of 























sheet iron coated with lead, or a combination of 
lead wita other metals or materials, which sheet iron is known to the trade 
as the ** patent coated sheet iron,” instead of making such rollers of tinned 
sheet iron or brass or other metal, or of wood, as now customary, thereby 
reduciug the cost of both matcrial and labour 
1566. W. avd J. Harrison, J. OvdIE, and W. Blackburn, “ Ma- 
chinery Jor winding, sizing, avd weuvis Muay, 1862. 
These improvements in winding machines proved mode of 
constructing the rails for the bearings of the spindles. The improvements 
in — ry for sizing consist in supporting the end of the cone shaft in 
a swivel bearing, acted upon by lever ior throwing pinion on the cone 
shaft in or out of gear with the wheel to be driven. ovements in 
machinery for weaving consist, First, in plying a rew t 
bearing of the tappet shaft for rezulating plh « rof the whe 
Secc in connecting the picking tappet vo the tay shaft by ol 
a bush fixed to the shaft, on which bush, and on the king tap t, teeth 
are cast ; by this means the picking tappet iseecurely heid, a $ position 
can be easily regulated. Thirdly, in app.ying a catch to the ine aline Which 




































passes through a slot in the breast beam, and serves as a stop to the lever 
supporting the weft fork for applying the brake to the fly wheel when the 
weft motion acts, 
1570. * TaYLor, Oldham, “ Pre; ing colton or other fibrous mute ) 
un.” — Dated 20th May, Lor 

This invention re ine, onsists, First, of im- 

ved modes of giving t to revolving knives or combs, 
rhe said knives or coins at each end work loosely in a stationary eccentric 
lot, so that, as they revolve, they project one after the other beyond the 
periphery of the r r wi ‘ ins and pr them in order to sts 
the dofting cylinder, and recede one aftk the other in their 
grooves, Secondly, in the application of a r oth shaped lar 
intervening between the fibrous material on the do wud the revoiving 
combs or knives. The patentee applies the said bar for the purpose of 
msolidating the material on the dotting cylinder, and for prevent : 
combs from taking it off unequally Thirdly, in the application of 

+ stop pleces lu ca ch end Of th loose combs, for the purpose of a g 
the said combs to be adjust cparately Fourthly, in the applicat * 
jet or blast of air adapted so as act on the selvedges of the rand 
protect it from being made into waste; and, Fifthly, in the application of 
an electric band, or an equivalent for keeping the knives or combs in con- 
tact with the inner eccentrics, 

CLass 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, fc. 

1573. H. Worry, Jpsiwich, ‘* Reaping machines.”—Dated 2th May, 1862, 

The patentee claims, First, so constructing reaping machines that the 
platform and cutting parts may be turned up, so as to allow of the whole 
machine passing freely through an ordinary f d when the 
platform and cutting parts are turned down for use ld the joints 


and fall, according to the unevenness of 
the land. Secondly, causing a series of rakes, or other similar instruments, 
which, in their rotary action, by being brought in contact with a series of 
suitable cam surfaces, are caused to act as an ordinary fly for laying the 
corn, and afterwards removing it, when cut at the sides of the platform and 


upon which they move allow of rise 























outing parte, by means of eultehie mechanical connections ‘bebwenn the 
platform and rakes or delivery apparatus, so as to maintain their proper 
relative position with respect to the platform surface. 
1577. J. E. Houmes, New York, “ Machinery jor digging or cultiv 
land.”—Dated 26th May, 1862. 
This invention relates First, to an 
series of spades, prongs, tines, or di 
enter or penetrate the earth in suce 
face, and having penetrated the land 
earth, and in so doing to disintegrate 


ting 





arrangement and mode of operating a 
ing instruments, which are made to 
ession as they are drawn over the sur- 
are caused to lift up and turn over the 
and break up the clods.—Not proceeded 












with. 
1578. J Houmes, New York, U.S., “ Machinery for digging or cultivating 
land. —A communication.—Dated 26th May, 1562. 
This invention consists in the employment of a rotary digging or culti- 
vating instrument of a peculiar construction, and which it proposed by 


preference to drive by the power of an engine placed on the same framing 
as the digging instrument, but the latter may also be driven by any other 
motive agent, whether animal or mechanical, The rotary diggh wr culti- 
ating instrument consists of a strong horizontal shaft, provided with a 
reries of screw blades of from ten to twelve inches in depth, and which are 
wound at a suitable angle helically round the shaft, This shaft is mounted 











in bearings at the end of a of rocking levers, which have their fulcra 
om the axle tree of the running wheels, and rotary motion is communicated 
to it by means of a pulley or chain wheel on one end of the axle. The 
ather ends of the rocking levers are connected to a bar or block through 
Which passes a vertical s w shaft, by turning which one end of the levers 





is raised or depressed, and the opposite ends which carry the shaft of the 





digging implement are depressed or elevated when desired. The outer ends 
ol the rocking levers are also provided with quadrant arms, in which are 
wade holes to reevive pins, whereby the rocking arms and digging instru- 
ments may be kept at any point of depression or elevation required. In 
front of the rotary dig instrument is placed a series of coulters, which 
may be raised and depressed with the rotary digging instrument, On the 








axle of the travelling wheels of the machine, or on the wheels themselves, 
ar fixed two spur or chain wheels, round which, aud also round the puiley 
on the axle of the digging instrument, are passed chains for driving the 
sane.— Not proceeded wit 
Ciass 6,—BUILDING, 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, and 
llouse Fittings, Warming, recresgen ge. 

1567. C. De Bencusr, hester, © lro a "— Dated wth Ma ! 

fhis invention embraces the constructing iron framework of two i 
of ribs or beams, one series of them shaped and applied to give the 
desired sections or form in one direction, and others shaped and applied 
crossWays to the first series, to give the required sections or form In a cross 
direction, and the two series being rivetted or connected together, and 
further strengthened by struts, or ties, or bars applied ima direction at 

vht angles, or nearly so, to both series of beams, and rivetted or connec 
to both, and fitted, where necessary, with filling up or bedding pieces for 
affording additional support to the intended coverings or surface N 

ead @ th 


pro 


Ciass 6.—FIRE-ARMS. 
Induding Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
nents of War or for Defence, Gun Carriages, ge. 

Jive-arms, ! cartridges for & i sive-crms. '— Date 
These improvements in breech-loading guns consist 
tting the band of the gun in such manner that, by the 
it is first moved longitudinally away from the piece, and then 
swivels or moves on a centre out of the line of the gun, and so exposes the 
breech end of the barrel or barrels. The patentee further makes the breech 
piece with a parallel recess for each barrel to receive the rear end of the 


ta bie loading 
Vay, 1862. 

and 
of a lever, 


NEEDIIAM, 





in 
motion 
breech 


mounting 








cartridge, say, to the extent of Jin, The object of the barrel first moving 
forwards is to withdraw the length of the exploded cartridge out of the 
recess before ment.oned, so that, when the barrel is swivelled or moved out 
of the line of the gun, the projecting end of the cartridge case which was in 
the breech recess will present a good hold, whereby to withdraw it from 
the barrel. Another cartridge may be then inserted in the barrel, which 
is replaced in position for tiring by the reverse motion of the lever before 
mentioned. The Second part of the invention relates to improvements in 


ranted to the 
of a hooked 
it lies along 

When the 
hooked end 


breech-loading gun of the invention for which a patent w 
present patentee (No, 154), dated October 2nd, | , and con 
picker or instrument placed below the hinged breech pik 
underneath this, and is i to the stationary iy 







st 


art 
the 


rales SCTE WC 








rt that closes the breech is screwed back 











rotary sclewed pa ° 
of the picker projects slightly beyond the nose of the breech piece, and 
which, in raising the breech piece out of the hne os the barrel, takes hold of 
the end of the cartridge case and pulls it out of the barrel. The Third 
part of the invention relates to shot cartridge, and consists in making them 
of thick and stiff substances to the extent occupied by the powder, and the 
vad, separating it from the shot, bat beyond that point of a slight ub- 
stance, and closing the end thereof by gathering it together like the mouth 


it round, he drops a slight metal ring 


which and 


of a tied sack, but instead of tying 





on it, and turns the edge back on the ring, readily effectually 
incloses the shot, and forms less obstruction thereto in shooting than the 
ordinary method of securi: Another part of the invention relates to 

ins in which the breee! » pi receiving the charge is pivotted near the 





ear or butt end, and is moved b and forwards in order to move in 





and out of the line of the “ttl y for loading and firing. According to thesc 
improvements he fixes the female screw to the breech end of the barrel, 
which receives a screwed metal socket, within which the back end of the 
breech chamber is pivotted. The charge chamber of this breech piece 
terminates of a conical form, and is reduced to a small hole at the rear e a 
where it emerges, and by which the needie enters to explode the charge ; 
or thie aperture nay serve for the entrance of the fire of the cap, the nipp ile 
for which may be placed centrally at the extreme end of the breech piece 


Ciass 7.—FURNITURE AND CLOTHING 


/ncluding Cooking Utensils, Upholstery, Ornaments, Musical Inustru 
ments, Lamps, Manufactured Articles of Dress, §c 





1461. A. Nicoun, Soho-square, London, “ Improvements in stop watches and 
time keepers, and in instruments Jor measureng accurately short intervals 
of time.” —Dated 14th May, is62. 

This invention consists in so arranging the above that by pressure on a 
detent, an extra seconds hand may be caused to start from a zero point 
on the dial, and may coutinue to ran, marking seconds and fractions thereotl, 
until the same detent is again pressed on, when the extra second hand is 


ed on, when it flies 
»rding to this 
stop- 


stopped and soremains until the detentisa third time ee 
back to the zero point from which itstarted, The patentec 

invention, mounts the extraseconds hand, having the pow rof starting, 
ping, and flying x back to zero, asabove mentioned, on ascparate axis from that 
which carries the ordinary second hand, and at a distance therefrom, by 
which means he is enabled convenieutly to bring the extra seconds hand to 





Iso, acc’ 








the centre of the watch, while at the same time the extra »cconds hand and 
its mechanism, when out of action, can be entirely separated from the 
moving parts of the watch, thus avoiding an increase of friction which would 
otherwise result 
1512. F. C. Kirkman, /ornsey, and R. Swirr, Hounslow, ** nifing 
z ts and rails of bedsteads and other orticle niture 
tila i fencing, ta the constractwa of Sie v con 





Dated itth Mag, W602 


valert 


ition is applicable to posts and rails of a metallic or wood bed- 


This inve 

















stead, and other articies of furniture or framework with posts and rails, 
rhe inventors firmly attach to the corner pillar or post, wher the sides 
or end rails are fixed, a wrought or cast hollow metal block, in which are 
formed mortices or suckets proceeding from the sides of the block at right 
angies one with the other, as the case may be, and duwnward from the 
top of a precisely similar form to that of the tenon to be inserted, The 
side and end rails at their extremities are set or formed In such a manner 
that they will lap one over the other, and are also provided with a hol 

punched or driiled in the top portion of the rail to pass over a | or other 
shaped bolt or pin which is securely fixed in the hollow metal block by th 

{ or head, the bolt end standing apws ards for the purpose of receiving the 
side and end bars or raiis, which are dropped verticaily over the bolt and 
into the mortice or notches in their position, as described The apper 
portion of the post or cap is provided with a screwed nut lixed in ibs base, 
which, upon the sides and end rails being place in their respective 
positions, is immediately screwed on to the bolt or pin, and tightly in 
contact with the side and end rails and hollow metal block, forming a com- 
sage union of the various parts. —Not proceeded with 

1530. J. Hopkinson, Regeat-street, don, “* Pianosortes.”— Dated Bat Muy, 


+ A 

This invention consists in a method ef applying stoppers of vulcanised 
india-rubber, cork, or other elastic substance, aided by springs or other 
contrivances, and made to press upon certain parts or equal divias ions of the 
strings of pianotorte » as to divide the vibration, and to produce sounds 
called harmonies, which differ from tue original not sounds of the 
strings. Also in a new hammer rail for vertical or upright pianofortes, by 
which the butt hinges are brought nearer to the strings, and a quicker and 
more certain return of the hammers, after having struck the strings, Is 
tained, and which remedies a defect in the mechanism of these pianos, and 
compensates for the difference between them, and the grand or horizontal 
pianofortes.—Not proceeded with. 
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Dec. 19, 1862. 








1543. G. Crawrorp, Beaumont-street, Portman-square, London, *‘ Musical 
instruments.” —Dated 22nd May, 1862. 

This invention relates to a peculiar construction of musical instruments 
capable of being played upon by means of keyssimilar to a pianoforte, and 
consists in substituting for the strings hitherto used in pianofortes a number 
of metal prongs or ‘‘ vibrators” somewhat similar to those used in musical 
boxes, or similar to the musical pitch forks properly tuned and acted upon 
either by ‘* jacks,” as intheharpischord, or by hammers brought in to play by 
a percussion action on the keys. Another part of this invention relates to an 
improved action which is applicable to pianofortes, as well as to the improved 
instrument, whereby greater nicety of touch with increased power of blow 
and effective check action at a reduced expense is obtained. These improve- 
ments consist in making the butts of the hammers bevelled or curved 
inwardly on their under surfaces, and in causing the fly to act directly upon 
such butt, thereby dispensing with the use of stickers and levers. The 
bevel or curve forms also an efficient check to the fly, preventing it from 
being thrown too far forward. One portion of these bevels may be made 
adjustable, so as to regulate the check action. It is proposed to apply 
springs under the butts for the purpose of assisting in throwing the hammer 
from off the prong or string after striking, and so affording a more effectual 
repeat action, and giving greater elasticity of touch. 





Ciass 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Ful 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1475. .1 Baaes, Cambridge-terrace, London, and W. Simpson, Maidstone. 
“ Improvements in treating straw, Spanish grass, and other vegetable fires 
in preparing a bleaching agent sor vegetable sibres, and in recovering aud 
treating an alkali resulting from the treatment of the said fibres, andin 
apparatus employed therem.”—Dated Lith May, 1862. 

This invention consists, First, in removing the silex from straw, Spanish 
grass, and other vegetable fibres, by means of hydrofluoric acid either in a 
liquid form, or in the form of gas. The patentees censtruct an apparatus or 
vessel in which the fibres are subjected to the action of the gas as 1ollows:— 
They take a cylinder formed with screw vanes or blades on the interior 
thereof, and carry a perforated pipe through the centre ; this pipe is in em- 
munication at one end with the gas supply, and also with an air pipe, 
through which air is forced by a fan or otherwise. The straw or other thre 
is fed in by a tilting rake or other like contrivance at one end of the eylin- 
der, which, being caused to revolve, ries the fibres gradually along, and 
finally out at the opposite end. Secondly, in the partial recovery of the 
alkali from the liquor in which the straw or other fibre has been boiled by means 
of steam or hot water. Thirdly, in the distillation of the residuum after doil- 
ing and evaporation in a close retort, whereby they obtain a gas fit for 
illuminating purposes, Fourthly, in manufacturing chlorine for bleaching 
the said fibres and others as follows:—They take two separate vessels, one 
of which (say in the form of a retort) contains substances from which 
muriatic acid gas is generated, while the other contains the materials which 
decompose the muriatic acid and give off chlorine. hey prefer to mount 
this second vessel upon trunnions. The gas is led from the first inte the 
second vessel; and the chlorine evolved in the second vessel is ledinto 
a third vessel containing water, or waterandJime, or other base and an ayita- 
tor. The chlorine is absorbed, and a bleaching liquid obtained. 

1496. C. Binks, Parliament-street, Westminster, “ Obtaining oxygen and 
chlorine gases.” — Dated Vith May, Ws62 5 

This invention consists, First, incausing, by any convenient means orkinds 
of apparatus or appliances, ja mixture of hydrochloric acid gas and oxygen 
gas, or a mixture of hydrochloric acid gas and atmospheric aii, or 
atmospheric air mixed with a ger proportion of oxygen gi 
than the ——— contained in atmospheric air in its nat 
condition, to be brought in contact with concentrated or strong sulphuric 
acid, either uuder ordinary temperatures, or under temperatures Kigher than 
ordinary ones, in order to eflect the decomposition of the hydrochloric 
acid with the liberation of its chlorine in the form of gas. The invention 
consists, Second!y, in projecting into, or otherwise bringing in contact with 
liquid hydrochloric acid (by means of any convenient apparatus or appli- 
ances) strongly heated oxygen gas or atmospheric air, or a mixture thereof, 
in order to effect the decomposition of the acid, snd liberation from it of 
gaseous chlorine. Thirdly, the invention consists in certain improved 
methods of effecting the well-known reactions between gaseous hydro- 
chloric acid and « en gas ; when these reactions are applied in the pro- 
duction of chlorine. Fourthly, the object of the invention is to facilitate 
and economise the production of oxygen and it consists, First, in pro- 
jee ing into, or otherwise bringing into contact with, water (by means of 
i tus or contrivances) chlorine gas so strongly heated as to 
effect on such contaet the decomposition of the water, the result of a combi- 
nation between its hydrogen and the chlorine forming hydrochloric acid, 
which is retained by the excess of water present, and thus liberating its 
oxygen in the form of gas.— Not proceeded with. 

1520, M. A. F. Mennons, Paris, * Processes for the conversion of aniylaceous 
matters into saccharine aud other usesul products."—A communication. 
Dated 2th Moy, 162. 

This invention relates toan improved mode of treatir 
in the manufacturing process of saccharification by acids, with a view to 
obtain, First, more perfect extraction of the saccharine constituents of the 
raw material than by the ordinary methods, Secondly, preservation of the 
nutritive principle of the residues of the manufacture, which are thus 
rendered advantageously applicable to the nourishment of live stock.—Not 
proceeded with, 

1528. W. Perrin, Charlton, Kent, Improvements in vessels for boiling chen 
cal products, as sulphurve ecid, and in epparatus Jor wudiatiag thedearee 
of concentration cud temperature of such products in the bovier. whic 

Dated 2th M 
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— is applicable lo other pyrvomeirie purposes.” 
The patentee claims, First, the means of outflow for the boiling liquor, 
namely, an open shaped vessel, tixed within the boiler, and having its rim 
at alevel suitable to receive the foam as it rises from the liquor, so that the 
foam shal) settle therein, and pass out in a liquid state by a syphon, or 
through a tube attached to the vessel so as to trap the vapour within the 
boiler, while the liquid flows out through the tube as described. Secondly, 
the general construction of the vessel for Coiling chemical prodwets arising 
from the peculiar combination of parts themselves, formed and combined as 
described with reference to the drawings. ‘Thirdly, deadening, frostir or 
ronghening the heating : wee of such vessels exter ly, substantially in 
manner and for the purposes described. Fourthly, the particular con- 
struction of the pyrometric apparatus as described with reference to the 
drawings. 
1664. G. T, Livesey, Old Kent road, London, “ Purifying illuminating gas, 
& Dated woth May, Wee. 

One part of this mveution consists in purifying iNuminating gas produced 
by the distillation of coal from the impurities, such as ammonia and 
sulphuretted hydrogen, contained therein by means of sulphuric acid. 
Another part of the invention consists in converting the products resulting 
from the before described method of purifying the gas, as also the ammonia- 
cal liquor resultirng from its previous purification, by condensation into 
useful or marketable substances.— Not procecdled with. 





























Cc 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, §c. 





9.—ELECTRICITY. 





1482. R. LaMine, Priory-road, Kilburn, 
telegraphs.” — Dated Wth May, 1862. 
The patentee claims as his invention, with respect tc the electric tele- 
graph generally, the adjustment of its parts to one another, as described ; 
and also using either or both ends of a telegraph. with its parts so ad- 
justed, in the way specified, or with such modifications as may embody his 
mvention ; but he does not claim the simple application of the opposite 
poles of two batteries at the two ends of a lne, when unaccompanied with 
the adjustments to the wire of the voltaic elements, and of the coils of 
instruments, opposite poles having already been so applied though for a 
different purpose. And with respect to marine electric telegraphs in par- 
ticular he clain.s the constructing and using of subaqueous telegraph cables 
with conductors immediately surrounded by insulators of dried organic 
materials in a fibrous condition, saturated with insulating cements. Also 
consuructing and using subaqueous telegraph cables in which the insulation 
and the tensile strength are conferred either wholly or in part by dry organic 
materials used ina fibrous condition, Also the application and use of tubes 
of caoutchoue and of lead, and of servings of vulcanised caoutchouc, and of 
other coverings that are sufficiently inpervious to water for keeping dry 
insulators of subaqueous telegraph cables composed of dried hempand insu- 
lating cements, and that depend for their efficiency upon an artificial desic- 
cation which perhaps they might not otherwise so perfectly maintain. 

1516. T. Morris and R, Weare, Birmingham, and E. H. C. Monextoys 
Fineshade, Northampton, “ Obtaining and applying light and heat by 
electricity.”"—Dated 19th May, 1862. ; 

This invention consists in obtaining light by passing electricity through 
vacuum tubes, or other suitable vessels, the electricity employed being 
obtained from frictional, electro-magnetic, magneto-electric, or hydro-electric 
machines, and also from other sources. 

1540. C. W. Siemens, Great George-street, Westminster, ** Electric telegraph 
apparatus,” — Partly a communication. Dated 22nd May, 1862. ® 

This invention consists in communicating codes of signals by particular 
mechanical agency, by which great rapidity and accuracy of transmission is 
obtained. In the specification to former letters patent granted to the 


“Constructing and using electric 

















present patentee, and bearing date the 25th day of February, 1859 (No. 512), 
he described an arrangement wherein types were employed, having eleva- 
tions or depressions representing the letters or signs to be transmitted, 
which types were arranged in a row, or in rows, and acted consecutively 
upon a contact lever in connection with a galvanic battery, or other source 
of constant currents of electricity, so as to cause it to make and break con- 
tact with the recording instrument, thereby producing signs exactly corre- 
sponding with the form of the types. In the present invention the arbitrary 
succession of signals constituting a letter, number, or sign, is represented 
by a type or by type, which is or are so formed that, on being passed along 
ayainst a contact lever, a series of currents is passed through the line wire 
which currents are produced by a magneto-electric machine or other 
apparatus that produccs a regular succession of currents, the same being 
moved in such a manner by the same mechanism which imparts motion to 
the types that, at the moment when the types complete the line wire cir- 
cuit, a positive or negative current, such as may be required, is produced and 
transmitted through the line wire.—Not proceeded with. 


1549. G. Bartow, Birminghom, *‘ Laying submarine telegraph cables."—A 
communicction.—Dated 22nd May, 1862. 

This invention consists in laying submarine telegraphic cables by partially 
supporting them below the surface of the water during the paying out of 
the same by means of friction clutches or appliances supported from the 
ship’s side.—Not proceeded with. 


1550. H. Coox, Manchester, ‘* Electric batteries."—A communication.—Dated 
22nd May, 1862. 

This invention has for its object the construction of a battery which shall 
work during several months without it being necessary to interfere with it 
or renew any of the chemical agents which are employed to develope 
currents of electricity. The invention relates to a modification of that 
description of battery known as the Danieli’s battery, and consists in the em- 
pleyment of sand, or any other pulverulent substances unattackable by 
acids, in place of the porous vessel ordinarily used. In combination with 
this sand or other substance sulphate of copper in the state of powder is 
employed in sufficient quantity to last scveral months. 











Ciass 10.—MISCELLANEOUS. 


Including all Patents not found under the preceding heads. 
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1298. C. AsnweELL, Islington, * Safety Justening applicable to the locks of | 





doors.” — Dated 2nd May, 1862. 
This invention consists in a piece of mechanism of the following construc- 





tion :—In the middle of the length of a piece of wood or other material a | 


slot is formed, about an inch in length, in which is fitted a sliding hook, 
the lower end of which protrudes through the said slot, and is fitted with a 
thumb-screw ; another hook is screwed into the solid part of the wood near 
to one end of the aforesaid slot, the bows of said hooks being placed in 
opposite directions, thus )(; on one and the same side of the piece of wood 
a hole is formed crosswise through each end of the aforesaid piece of wood, 
in which a ring is placed, each ring having a long cord fastened thereto. 
To use this improved safety fastening the movable hook is slackened, and 
the points of the two hooks passed through the bow of the key in the lock 
of the door, the key being inserted in that side of the lock which is in the 
room ; and, suppesing it to be a bedroom, the occupant, on retiring to rest 
having first locked the door, he inserts the hooks of the fastening in the 
bow of the key, and, pushing the sliding hock outwards to its full extent 
screws it tightly in that position, and proceeds to place the strings afore- 
said behind the pillow of his bed, or in avy other place within his reach 
when in bed ; by pulling one string the key will be turned partly round, 
and the door unlocked, and by pulling the other string the door may be 
locked, without the person having to get out of bed for that purpose.— Not 
proceeded with. 








Dated 3rd 


Slirice cocks.”- 






EVIN, and J. A. JULIEN, Paris, * 
May, 162. ; - 
This invention cannot be described without reference to the drawings. 

324. P. V. Lerenvre, Paris, “* Fountain pens.”--Dated 38rd May, 1862, 

’ ’ 1 5 

This invention cannot be deserived Wicwul reicrence to the drawings 
. H. ALLMAN, Bed ford-row, London, “ Locks.” —Dated ith May, 18 
Lhis invention cannot be described without reference to the drawings. 














. J. Roscor, Leicester, “ Lubricator for steam engines."—Dated 5th May, 
1862, 

This invention consists in so constructing a lubricator as to enable tallow 
to be employed as the lubricant, and further, in adapting thereto an air 
pipe or vessel for the purpose of forcing out the lubricating matter (as 
described), thereby rendering the lubricator especially adapted for locomo- 
tive engines when going down inclines, 

1338. P. L. A. T. Sounne, Condom, ** Maturing spirits end wines."—Dated 
ith Muy, 1862. 

For the purpose of this invention, while the spirit or wine is contained in 
a porous vessel, by preference the wooden cask in which it is originally 
stored in the country where it is produced, the inventor heats and coo!s it 
alternately several times successively, the cask or vessel being securely 
closed during the whole operation, so that the heatjng process produces a 
considerable pressure within the cask or vessel, so much so that the liquid, 
to some extent, sweats through the pores of the wood or muterial of which 
the porous vessel is composed, and evaporates at the surface. When the 
heating process is discontinued, and the spirit or wine allowed to cool, a 
partial vacuum is produced within the cask or vessel, and to supply this 
air gradually enters through the pores of the cask or vessel.—Not proceeded 
with. 

1339. E. B. Witson, Parlicment-street, Westirinster, “ Apparatus used in ihe 
monviacture of mallechle ivon avd steel.’— Dated ith May, 1862. 


This invenion relates to the vessel in whieh the molten metal is treated 


13e 








| during its conversion into malleable metal or steel, and consists in pro- 


viding such vessel with a central or nearly central exit for the gases, such 
exit or escape passage dipping at its lower lip into the molten metal, and 


| extending to within a short distance from the bottom of the vessel at or 


near the centre thereof, A space is left round the gas exit passage between 
its exterior sides and the inner sides of the vessel, with the exception of a 
portion on one side, which is left to form a convenient outlet for emptying 
so made for hanging the vessel on centres or 

The molten metal having been run into the 
vessel, air is blown therein at one or more separate points of, or entirely 
round, the top space, which air, after passing under the lip, permeates the 
molten metal, und escapes with the gases up the outlet. The tuyere or 
tuyeres may be made to descend into the metal, or the air may be simply 
blown down on to the surface of the metal, an air space being left between 















| the surface of the metal and the mouth of the blast pipe. 





1343. T. Canounc, Ps wens of screws, lerthes 
used te he manus "—Pated 6th J » 1s62. 
This invention consisis in the construction of a machine which will form a 
thread upon a continuous, length of brass wire, and at the same time cause it 
to penetrate by screwing in any portion of leather or such like material so as 
to unite them in one. For instance, if it be applied to unite the upper leather 
or Vamp of a boot or shoe with the sole or soles, it is only requisite to present 
the materials to be united to the tapped end of the wire, and the rotation 
caused by the machine will enable it to penetrate without the necessity of 
having any hole to be made into the leather to be joined; when sufficient 
length is introduced, it is by means of mechanisin cut close to the edge of the 
material, The machine by which this is elected consists of a pulley with a 
large groove upon which the wire to be tapped is wound; this wire, when 
uncoiled from the pulley, passes through a hollow axle which gives it a motion 
of rotation in a plane perpendicular to the direction of its course when unwound 
from the pulley, hence it has imparted to it a progressive spiral motion, and in 
this way enters the tapping plate, and has the thread cut upon it; from this 
plate it passes through a guide, and then enters into the leather or materials to 
be united, and atter penetrating them to a sufficient depth it is cut by a pair of 
knives which, by means of the motion of the wire and the disposition of the 
knives, give it an oblique cut,so as to form a sharp point upon the succeeding 
part of the wire, which enables it to enter more casily the material when in its 
turn it is brought into position, The Knives are brought into action by means 
of a series of levers and treadle, by any other well known means. The 
machine is placed upon a frame, and may be worked by hand or other motive 
power, In using the machine it is only requisite to apply lightly the leather 
or other material to be united to the end of the tapped wire, it not being 
necessary to first pierce a hole as is generally done, 
1344. KR. Mites 
machines 


wis, “Uniting together, by 


eture of boots ond sieces, ec, 

































. Bury, © Washing, wringing, dr: 
Dated 6th Man, Is62. 





ing, and mangling 





, occupied by the impress 


This invention consists in placing in the interior of the barrel of washing | 


machines an oscillating beater, constructed with bars, or having perforations 

therein, or projections thereon, so that the materials to be washed may rub 

against the said bars or projections, and the water pass between the said bars 

or through the said perforations. 

1346. G. Bortuwick, Bedford, near L 
Gth May, Ist. 

This invention consists in building or forming the deck and other super- 
structure of the ship, boat, or raft upon two or more pontoons or water tight 
cylinders, placed parallel to each other, one pontoon constituting the support 
of each side of the ship, boat, or raft. The pontoons are to be firmly stayed 
inside, and connected and bound together on the outside, and are to support 
the superstructure of the vessel above the surface of the water.—Not proceeded 
arith. 

1349. W. and J. Ricnarp, Edinburgh, “ Printing types, spaces, and 
quadrats.”—Dated 6th May, 1862. 

This invention relates to adaptations or combinations of parts or means for 
effecting the operations technically called rubbing, putting up preparatory to 
dressing, and dressing. The types to be rubbed are placed on their sides upon 








sh, “ Ships, , and rafts."—Dated 





slips of brass, or other suitable material, of equal thickness, and having a 
ledging upon the one edge raised above one of the sides rather less than the 
thickness of the type to be rubbed. These slips are placed in a groove formed 
upon a rail, along the bottom of which groove travels a carrying belt, chain, or 
band. Upon the outside of this belt, and at distances corresponding to the 
length of the slips, are fastened pieces of metal, or other suitable material, 
which come behind the slips, and serve to carry them onward against and 
under the pressure and action of a rubbing roller or block, supported with 
elastic pressure or otherwise, and of a belt. The pressure of the belt is exerted 
downwards by a roller or rollers having their working bearings in springs ; or 
this pressure may be given by a flat piece which is rigid, or has its pressure 
downwards from springs, the extent of pressure being in any cas capable of 
adjustment by screws to the thickness of the type to be rubbed. The roller 
and block or belt are covered with emery, Turkey dust, or other suitable 
matter. Above the groove, and extending from the rubbing block, is placed a 
guide, which, by its weight lying upon the types, prevents them from becoming 
deranged during their passage to the block and rubbing belt. The machine 
being put in action, the carrying belt conveys the types to the rubbing block, 
which is set or adjusted to take off the paper, but nothing more. This block, 
and likewise the rubbing belt, move in a direction at an angle to the motion of 
the carrying belt, and thereby the types are rubbed in the direction of their 
length. In passing from this rubbing block the types pass under the rubbing 
belt, which is set so as to clean off, rub, or reduce the type as required. Slips 
containing types are placed upon the carrying belt with a small space between 
them, so that, when the machine is in motion, there may be continuous 
supplies of types under the rubbing surfaces. The second slip pushes out the 
first from under the block and rubbing belt, and the third the second, and so on 
continuously, The types having thus been rubbed on one side, the slips 
carrying them are removed, and those types are then placed upon another slip 
with their other sides uppermost, and they are then placed on the carrying 
belt, and are again passed under the rubbing block and belt. The types having 
thus been rubbed on both sides are then transferred to a stick having a ledging 
raised along its sides, so as to form a groove a little wider than the length of 
the type, so that, when filled, the types lying across the stick may move 
freely along or down it. Above this groove is placed a guide attached to the 
stick, with capability for adjustment to the thickness of the types which are 
placed on that stick to be put up. This stick is held vertically or slightly at an 
angle from the perpendicular. There is a groove or recess in the lower end of 
each stick in which works a thin pusher, actuated by an eccentric, or other 
suitable means, by which it has given to it reciprocating motion, during which, 
in passing under the bottom end of the stick, it pushes the lowermost type a 





















| little in advance of the front of the stick, and in returning allows another type 


to fall into the place of the type previously removed, and again coming 
forward pushes out this second type, and soon continuously, The types when 
in the stick as stated rest body ways upon each other, and when ejected from 
the lower end of this stick by the pusher are put up on the back or nick side on 
another stick lying horizontally, and extending from the foot or bottom end of 
such stick ina groove prepared for its reception on the table upon which the 
stick is placed. When the types are put up on this horizontally placed stick, 


| they are then transferred by the attendant on the same stick to a machine 






similarly arranged to the rubbing machine, and by the means of a carrying 

belt, emery, or other suitably prepared block and rubbing belt, they are 

dressed or finished on the back and nick sides, 

1353. W. CLark, Chancery-lane, London, “ Buckle or Jastening 
nication.— Dated 6th May, 1862. 

This invention relates to an improved buckle to be used for uniting the ends 
of all kinds of straps, belts, garters, harness, but especially applicable tor con- 
necting the ends of machine bands, thereby dispensing with rivets or other 
fastenings ; they also pass over pulleys with great facility. This improved 
buckle is formed of a frame in two parts of unequal length, jointed together, 
having several bridge or tie pieces, over and under which the strap passes ; 
one end of the said strap is connected to abridge piece of the smaller part of the 
frame, and the end passing through the several bridges of the ether and larger 
frame. In order to hold and secure the strap a cross bar or rocking piece is 
placed about midway of the larger part of the frame of the buckle, which, 
when tension is exerted on the strap, is caused to bear on it its whole width, 
and so retain it in the desired position, To unfasten the strap it is only 
necessary to raise the larger end of the buckle on its hinged joint, when the 
strap is free to be removed. 

1354. W. CLark, Chancery-lane, London, “ Cylinder printing apparatus.”—A 
commvunication.— Dated 6th May, 186% 

This invention consists in a mode of printing called ** flat plate” printing, 
with a speed ten to twelve times greater than the ordinary mode of roller 
printing, and, at the same time, working with greater nicety than is obtained 
by the said mode of printing. For this purpose, instead of employing rollers 
engraved throughout their periphery, as commonly used, the patentee tse 
rollers, the diameter of which may be as large as is required for strength, but 
which present, on a limited part only of their circumference, the engraving in- 
tended to produce the impression, with this essential peculiarity that the 
engraved part (whether embossed or sunk) shall be on the suri of portions 
of cylinders, and project from the roller concentrically to its s. These rollers 
are so disposed as to produce successively, as regards the part on which they 
act, and simultaneously as regards time, the impression of the proper colour. 
The machine is so disposed that each printing roller only acts at the time the 
projecting part is passing which ries the engraving, they, during the rest of 
their revolution, exerting no action on the pressing cylinder, but, as the latter 
in its motion causes the fabric to advance to a greater extent than the space 
ion of the design, a peculiar contrivance is employed 
which turns the pressing cylinder in a backward direction, and, consequenily, 
the fabric with it, the exact quantity required for the next impression to unite 
and correspond perfectly with the foregoing. 





—A commiu- 























































1358. E, Bovrpon, Paris, “ Blowing jans.”—Dated 7th Moy 1862. 

The patentee claims, First, the construction of apparatus tor raising, forcing, 
propelling, or exhausting air, water, or other fluids or gases, in which an ex- 
ternal hollow casing or drum, with or without partitions and vanes formed 
inside, is caused to rotate, and in which the air, water, or other fluid or gas 
enters the said hollow drum through one or more openings, and is caused to 
revolve with it, such air, water, or other finid or gas being thereby thrown 
into the open end of a stationary tube or tubes, or their equivalents, situated 
inside the said revolving drum, through which tube or tubes the air, water, or 
other fluid or gas is conducted out of the drum again to wherever required 
Secondly, the various arrangements of blowing fans, as deseribed with reter 
ings. Thirdly, the construc 1of exhausters, with or withou; 

yar > joints, fur use in gasworks or other localities, as described with refer- 
ence to the drawings. Fourthly, the construction of centrifugal pumps tor 
raising water or other liquids, or for regulating motive power, as described with 
reference to the drawings. 
1360. P. H. Cotomn, WLM. Dockyard, Devonport, ‘ Siqnalliag.”—L ated 7th 
May, 1st 

This invention is applicable fer the purpose of communicating signals between 
vessels at sea, between vessels at sea and the shore, and for signalling from one 
position to another upon land, whether the latter be for military or other pur- 
poses, The principle of its action ists in the employment for night signals 
of flashes of light, separated by intervals of darkness, such flashes being of 
varying duration, and a certain number of long or short flashes, or the combi- 
nation of a certain number of long with a certain number ot short Hashes, ben 
taken to represent a certain number, letter, or other distinguishing character ot 
nised or pre-arranged code of signals, 


MAKKLAND, Hyde, Cheshire, “ Wearing apparel." —Date! 7th May 






















































1361, T. 
1862. 
This invention relates to a mode of ornamenting and preserving the edges 





various parts of dress or wearing apparel, such as collars, facings, and the 
brims of hats, and consists in applying to the ed of articles of this kind a 
beading composed of China clay, or other similar and suitable composition, 
such beading being wved or slotted longitudinally to receive the edge 
to be ornamented, and formed either in a curved or other shape, and ot 
one or more pieces to suit the article to which it is to be applied. In some in- 
stances, as, for example, when employed as collars for the neck, a broad tape 
may be employed, which has been previously prepared for the purpose, by 
having a cord or enlarged selvage formed upon one edge, by means of which 
the beading is effectually secured to the edge of the collar or tape, the saint 
collar or tape being slipped into the slot in the beading from the end longitudi- 
nally, and a corresponding enlargement being formed in the slot to receive the 
cord, The beading is produced in lengths to suit the article to which it is 
attached, thereby allowing the beading to yield without breaking, which other- 
wise mi occur were it in one continuous length or piece, 
1363, C. CLark, City-read, London, * Cigar tube.”"—Dated 7th Miy, 1862. 
This inven ion consists of a hollow mouthpiece terminating in a small tube 
perforated, pointed, and barbed. In using this mouthpiece the piercer (or 
pointed end) is inserted at the end of the cigar, or at the side if necessary. 
Not proceeded with. 
1366. R. A. Brooman, Flect-street, London, “ Bor and apparetua Jor con- 
taining and igniting matches."—A communication. — Later 7th May, 1862 
This box and apparatus consists of an outer and inner cylinder, formed with 
vertical compartments all round, each intended for the reception of one match 
or taper. The top of the inner cylinder is toothed, and a paul takes into the 
teeth to prevent its being moved beyond the extent of one match compartinent 
atatime. A stud rising through the top of the box is connected by a coiled 
spring to the inner cylinder, and a tube containing a helical spring 1s fitted at 
the side of the outer cylinder, The spring has fitted to the top a block or te 
which projects inwards, and moves up and down in a slot in the tube. - There 
are also connected to the top of the spring two finger pieces tor depressing the 
spring and block. The matches are placed in the compartments with the pre- 
pared ends upwards, and the apparatus is worked thus :—The helical spring !s 
depressed, and the block is taken below the level of the bottom of the matches; 
the inner cylinder is then turned, and one match is thereby brought over the 
block, the spring is released, and the match forced up in the compartment, anc 
the prepared end, passing through spring jaws in the upper part of the 
apparatus, will become ignited by the friction in passing through them, and the 
lighted match will be presented and held ready for use. The outer cylinder 
may be fitted with holders for containing cigars, wax, or any other article.— 
Not proceeded with, 

































Tize 19, 1862. 


THE ENGINEER. 











1367. R. A. Brooman, Fleet-street, London, ‘* Swings.” —A communication.— 
Dated 7th May, 1862. 

The object of this invention is to construct a swing which can be operated by 

the hands, or by the feet, or by the hands and feet combined, of the person or 


persons seated init. The inventor attaches ropes, straps, or bands in front of 
and behind the ordinary point of suspension, their lower ends reaching and 
being attached to a movable cross bar or sliding thimbles placed a few feet 
above the seat; a rope or strap with a loop or handle to be taken hold of and 
pulled by the person or persons seated in the swing is suspended from the cross 
bar. He attaches a foot board beneath the seat, the front of which is connected 
by a rod or rope to the cross bar. The seat is suspended in the ordinary 
manner. On the person or persons seated in the swing pulling the rope 
suspended from the cross bar, or pushing the foot board with the feet, or using 
both hands and feet, the swing will act or be set in motion. The cross bar is, 
by preference, made to slide on the ordinary suspension rods or ropes. 


1371. W. GossaGe, Widies, Lancaster, ‘* Apparatus used in the manufacture 
of soap.” —Dated 7th May, 1862. 

The patentee claims the construction of apparatus to be used in the manu- 
facture of soap which provides for withdrawing the contents of the pans or 
vessels used in such manufacture by causing such pans to be closed with lids or 
covers, and subjecting such contents to the pressure of steam or air on their 
surface, so as to cause the same to be elevated or driven through a pipe or 
pipes communicating with the interior of such soap pan or vessel. 


1376. W. Rippxe, Gerrard-street, Islington, “* Hydraulic and other presses.”— 
Dated 8th May, 1862. 

For the purposes ofthis invention the doors and apparatus of that part of a 
hydraulic or other form of press used for packing cotton or other fibrous sub- 
stances, where the packed bale is delivered free from the press, are constructed 
and arranged with a view more advantageously to introduce and bend or fold 
the metal bands by which the bale is to be bound or looped. For this purpose 
on one side of the press a single door is used, while on the oppesite side two 
half-doors are applied. On the side where a single door is used an apparatus is 
applied for receiving as many metal bands as are to be used. The parts 
of this apparatus wherein the bands are received correspond with the 
grooves, in the follower or piston of the press. Provision is made for moving 
all the metal bands simultaneously from the holding apparatus into the grooves 
of the press. When one end of the set of bands has been thus passed between 
the bale and the follower or piston, then, in order that the other end of the set 
of bands may be passed into the grooves in the upper part or plate of the press, 
and between it and the bale, guides are applied in such manner that, when the 
single door is progressively shut, it will bend the bands, and at thesame time it 
will cause the other ends thereof to be guided into the grooves, and will force 
them all at the same time through between the plate or upper part of the press 
and the bale. ‘To assist the bending action of the single door, a subsidiary 
movable shield may be used, worked by a lever or levers, to bend the ends of the 
bands into a curved position before the single door is made to move to follow 
up the bending or folding process. The two ends of cach of the metal bands 
will then project beyond the bale on the side of the press, where the two half- 
doors are situated, aud these ends of the bands will be bent up by the closing 
the two half-doors. 

1377. A. BEaRNE, Torquay, ** Construction of boots, shoes, and goloshes.’ 
Dated 8th Mav, 1862. 

In constructing the heels of boots, shoes, and goloshes, the inventor hollows 
out the heels internally, and places within the cavity an elastic bed or cushion, 
or bed and cushion of vulcaniie, or other suitable materia! of a sufficient size to 
present an elastic medium when pressed upon by the he: 1 of the wearer ; a thin 
covering of leather or other suitable material is placed over such cushion.—Not 
proceeded with. 

1378. W. Souruwoop, Kensington, Middlesex, ‘* Machinery for pulverising 
ores, und extracting metals therefrom.”—Dated 8th May, 1862. 

This invention cannot be described without reference to the drawings. 

1380 P. Tare, South-street, Kennington, “Smelting furnaces.” —A communi- 
cation.— Dated 8th May. 1862. 

Smelting furnaces as usually construct 
great height, in order to afford the nec ‘ ul have usually one, 
two, or more tuyere holes for the introduction of the blasts of air, and which, if 
two air jets are employed, are disposed directly opposite each other. In using 
blast furnaces the blast bas necessarily a long way to penetrate the heated 
n , and does not permeate thoroughly and equally through it. Now, 
according to this invention the patentee builds smelting furnaces, the horizontal 
section of the interior of which is of an oblong rectangular form, the interior 
heing of that form at any point of its height. The lengthened or oblong form of 
the parallelogram described is such that two sides of the furnace are extended to 
a considerable width, and disposed comparatively near to each other, and at 
which sides he introduces the tuyeres, there being a series thereof, say some 
twelve or thirteen, distributed throughout the entire length of the 
sides. These tuyeres are so arranged as not to be directly opposite to each 
other, but on the contrary, the one to be midway between cach two on the 
opposite side. In the ends of the parallelo, n, constituting the ends of the 
furnace, he disposes the apertures for drawing off the metal. By this arrange- 
ment of the furnace and the tuyeres the blast readily and thoroughly permeates 
the mass in the furnace where it is introduced. The furnace is made of the 
smallest area below and near where the blast is introduced, but increases 
upwards to a considerable extent; the sole is inclined towards the outlet 
apertures for the metal. In furnaces built a rding to this invention he 
increases the capacity and working power by increasing the length of the sides, 
and the number of tuyeres, and thereby avoiding the necessity of carrying them 
nearly as high as usual. 

1382. G. C. Grimes, South-strect, Wandsworth, Surrey, ** Cigar lights, splints, 
pvatches, d-e.”—Dated 8th May, 1862. 

This invention relates, First, to the manufacture of cigar lights, adapted 
particularly for sticking into the ends of cigars before ignition. The patentee 
mixes and grinds a pastile composition, which may be such as is ordinarily used 
in the manufacture of cigar lights, but to which he adds fine charcoal in 
powder, or cascarellaor other powder adapted in quantity to form a sufficiently 
plastic composition, that will admit of being rolled into a thin cake, the 
quantity of powder required being readily ascertained by adding it in smutl 
quantities till the desired consistency is chtained. The improvements relate, 
secondly, to cigar lights formed on splints, and consists in saturating or coating 
the splint upon which the pastile composition is applied with a solution or 
coating of ignitable matter or composition, such as chlorate or nitrate of potash. 
The improvements relate, Thirdly, to dipping the ends of splints upon which 
pastile composition is to be applied in a resinous or waxy matter or composi- 
tion, that will not readily melt at ordinary temperatures, but which, when 
pastile composition applied thereon is ignited, will, by the heat thereof, admit of 
the splint slipping out, and leaving the ignited matter in or on the cigar. 
Common wax answers the purpose very well, but itis made harder and more 
suitable by the addition of a little resin, or such like substance, and he mixes a 
little of some agreeable scent with it to neutralise or qualify the smell from the 
wax or resin employed. He then dips these prepared ends of the splints in the 
pastile composition, and finishes them in the usual way. The improvemeuts 
relate, Fourthly, to the manufacture of cigar lights by substituting for wood or 
metal splints the use of cotton, or other suitable fibrous material, coated with 
wax, stearine, or other composition, as in the manufacture of tapers or vestas, 
by combining with the wax or stearine, or other coating employed to the fibre, 
charcoal and scent with ignitable substance, as chlorate or nitrate of potash, 
amorphous phosphorus, separately or combined, so as to make a light to burn 
with a flame or only to smoulder, The improvements relate, Fifthly, to means 
of forming wax stearine or other composition tapers or vestas. ‘The improve- 
ments relate, Sixthly, to means for cutting splints. The improvements relate, 
Seventhly, to means or apparatus such as for which letters patent were 
granted to the present patentee and George Bell, on the 21st December, 1854 
(No. 2,691), in which bars or pins are used to act by their ends upon the ends 
of splints in a trough to push such pins into clamps. 

1583. A. P. Price, Lincoln’s-inn-fields, London, ** Straps or bands sor securing 
articles, parcels, or luggage.” —Dated 8th Mav, i 8t2. 

This invention consists in imparting a certain amount of elasticity to such 
straps or bands by introducing therein a length or lengths, a ring or rings, or 
other suitable arrangement, of vulcanised india-rubber, or other similar elastic 
material, whereby the force necessary tor the tightening and securing of the 
strap round any articles, parcels, or luggage is considerably reduced, while the 
elasticity of the vulcanised india-rubber, or other similar elastic material 
employed, tends to contract the strap firmly over the article or articles after the 
buckle or fastening has been secured.—Not proceeved with. 

1384. A. Kinper, Cannou-street, London, ** Sheet wetal."—Dated 8th May, 
1862. 
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This invention relates to an improved and combined process for the manu- 
facture of sheet metal or foil from blocks of lead, tin, or other soft and ductile 
metal, capable of being acted upon by a cutting tool or knife and rolls. 
According to this invention the inventor proposes to produce sheet metal by the 
combined operations of cutting and rolling; and in carrying ou: the same he 
first produces a sheet of metal by cutting it from a cylindrical block or pig by 
means of a suitable knife or cutter, after the manner described in the specifica- 
tion of the patent of Henry William Wimshurst, dated the Ist of July, 1858 
(No. 1,481), and after a sheet has been so formed, or during its formation, and 
as fast as it proceeds from the cutting machine, he proposes to pass it between 
one or more pairs of rolls, which, by exerting a pressure upon the sheet, tend 
to condense it and render it more homogeneous in its texture. The sheet is 
primarily cut thicker than is required for use, and it is then consolidated and 
reduced in thickness by the subsequent rolling process. 

1586. W. Tuompson, Birmingham, “ Barometers.”—A communication.— Dated 
8th May, 1862. 

This invention applies to mercurial barometers, and comprises improvements 
by which they may be made portable. In carrying out the invention the 
mventor prefers to take a thirty-six inch glass tube, sealed at one end, and 
having a syphon at the other end; a metal air tight stop-cock is connected to 
one end of the syphon by an india-rubber metallic tube, also air-tight, and a 
glass bulb or fountain is likewise connected to one end of the stop-cock by a 
similar india-rubber air-tight tube, the other end of the glass bulb being covered 
with chamois leather to admit air. The glass tube is to be filled with clean 





pure mercury, and the bulb two-thirds full; the tube can then be framel 
according to taste, and worked by a scale and vernier by means of a screw 
twenty turns to an inch at the upper end, or by means of a rack or pinion, 
and a thermometer placed in the front or at the side cf the scale. He hangs 
the barometer plumb, then turns the thumb screw in the back to a perpen: | 
dicular; the mercury in the tube will then descend to a proper level to render 
the instrument portable. He inclines it gently to an angle of 45 deg., when the 
mercury will completely fill the tube, then turns the thumb screw directly | 
across the instrument, when it may be carried with safety.—Not proceeded with | 
1390. T. K. Mace, Birmingham, “Guards or protectors for hats, &e.”—| 
Dated 9th May, 1862. | 
This invention consists of a guard or protector for retaining the hat or head } 
covering when by wind, accident, or otherwise it is removed from the head, the 
said guard or protector being used in place of the cord commonly used for the 
same purpose. In making a guard or protector according to this invention the 
patentee takes a small flat circular box similar to that of a measuring tape, 
the said box having a reel in its interior on which is wound a tape end or other 
flexible line. The reel may be turned so as to wind or unwind the tape, cord, 
or line either by a winch on one end of its axis, or by fixing one of the | 
circular sides of the box to the said axis, or to the reel, and making the said 
side capable of rotation. Or the reel may have a coiled spring by which the | 
tape, cord, or line is wound up when its end is loosed as in the spring measuring 
ta 
1: 








} 
pe. | 
94. T. Fawcert, jun., Lisburn, Ireland, “ Plaited fabrics for shirt fronts 
and other uses.” —Dated 9th May, 1862. | 
This invention relates to improvements in shirt fronts and other plaited | 
fabrics, and consists in producing, instead of the rough uneven fabrics | 
hitherto produced for shirt fronts and other plaited articles of the same | 
character, a smooth and even fabric, containing, however, the same quantity | 
of warp in the parts intended to be exhibited when in wear, giving the | 
cloth a better and more uniform appearance, costing much less, and being | 
much better adapted for its purpose than fabrics made according to the 
methods heretofore practised. 


1398. F. J. Bouton, Bolton-row, May-fair, London, * Telegraphing for naval 
and military ond other purposes.” —Dated 9th May, 1362. 

This invention relates to a means of transmitting intelligence or despatches 
in broad daylight by means of signals produced by flashes of light of long or 
short duration, or both combined. This object is effected by the employment 
of an intensely powerful light, consisting either of the electric lhght, the lime 
light, or other light, which is to be alternately obscured or eclipsed and dis- 
played, so us to produce visible flashes of light of long or short duration, and | 
in any desired order of succession, so as to produce the required signals. In | 
combination with this light the patentee uses lenses, reflectors, or other well 
known optical arrangements, in order to prevent the dispersion of the light, 
and to more efficiently concentrate or project it in the form of a pencil of rays 
of light upon the distant station or observer, 

15399. F. J. Botton, Bolton row, May-fair, London, “ Displacing the lights 
in lighthouses.” —Dated 9th May, 1862. 

This invention consists in adapting or applying to the lamps or burners of 
lighthouses any convenient contrivance whereby the light may be alternately 
obscured and displayed at such intervals and for such different periods of time 
as by a prearranged system of signals will indicate a code, number, or the name 
of the lighthouse, so that the latter may be instantly identified. These 
signals are to be repeated continually at regular intervals, so that the mariner 
when at sea will (upon coming suddenly upon the light) be able at once to 
know what is the code, number, or name of the lighthouse, and may therefore 
ascertain his exact locality without risk of making amistake. The obscuration 
of the light may be effected by rising and falling shutters, discs, or other 
analogous contrivances, actuated ‘by clockwork or other mechanism, or by 
means of an opaque cylinder perforated in a suitable manner to give the 
required flashes as it passes in front of the light, or as it rises and falls at the 
proper iatervals, The system of flashes of long or short duration being pre- 
arranged to represent numerals or letters, the particular code, number, or name 
of each light will distinguish it from any other light. 

















Parent Execrric Betts.—One of the most important novelties in 
bell ringing, and, at the same time, the latest introduction of scien- | 
tific appliances to our dwelling-houses, is the new system of ringing | 
bells by means of electricity. We have rung bells on one side of | 
the Atlantic by batteries fixed on the other, but until now we have | 
never thought of having a similar communication between our 
dining-rooms and our kitchens, between our drawing and bed 
rooms and our servants’ halls. We have hitherto pertinaciously | 
stuck to the old-fashioned system of cranks, levers, and copper wire, | 
only occasionally economising labour by speaking-tubes. The | 
invention, of which Messrs. Newall and Co., of Sloane-street, are | 
the sole agents, possesses many great advantages. Ist, It is simple 
—a battery charged with chemicals is placed in any unappropriated ‘| 
corner of the house to keep company with the gas-meter ; two wires 
are attached to the zinc and copper poles by which the electricity is 
generated and carried off. These two wires being brought together 
in any part of the house, causes one or more bells to ring, 2nd, 
It is inexpeusive, as the cost of replenishing the chemicals of a 
battery large enough for twenty bells does not exceed 5s. a year. 
3rd, It is universally applicable; it can be taken over any 
uneven wall or floor, and in any tortuous direction without 
affecting the result; it can be applied to the desks of rail- 
way stations, banks, or with equal facility to the tables of their | 
managers. 4th, It is easily worked; it can be worked by the 
faintest pressure of a nob, by a lever, or by almost an infinite variety 
of methods. 5th, The wires can be coated with silk or cotton of 
any tint, so as to accord with the decorations of a room, or to be 
practically invisible upon them; it can be fixed to shutters, doors, 
and windows at night, and be made to give.thence an alarm by, if 
required, ringing every bell in the house. There seems, in fact, no 
limit to the usefulness of these electric bells for domestic purposes. 
They have been already fixed in Windsor Castle and in several other 
large buildings, where they have given every satisfaction, but as it 
may be difficult for such of our readers as feel interested in them to 
see them there in operation, a visit should be paid to Messrs. Newall’s 
premises, in Sloane-street, where the full value of the invention can 
be seen, and any doubts about their eflicacy be immediately dis- 
pelled — Building News. 

Foreign anp CoiontaAL Jorrines.—Cotton cultivation is making 
considerable progress in Asia Minor, under the auspices of the Asia 
Minor Cotton Company. ‘The production has already been increased 
from 6,000 bales, in 1861, to from 40,000 to 50,000 bales in 1862, 
and recent accounts from Smyrna state that in one district thirty times 
the extent of land previously devoted to cotton is being prepared for 
seed. Samples submitted to the Manchester Cotton Supply Asso- 
ciation have been pronounced of a very superior description, 
Another project is avnounced under the title of the Anglo-Indian 
Cotton Company (Limited); capital £500,000. The directory in- 
cludes the names of six leading spinners and manufacturers in the 
Lancashire district. The company is formed for the purpose of 
promoting the growth of superior qualities of cotton, from New 
Orleans acclimated seed, in Khandeish and other eligible localities in 
India ; secondly, for purchasing cotton direct from the ryots ; thirdly, 
for erecting large storehouses and factories, providing the ryots with 
seed of approved quality, establishing gins, churkas, hydraulic presses, 
and the most approved machinery for cleaning cotton expeditiously 
with steam power in the interior of the country. Itis not intended to 
bring the shares into the market, as they will be appropriated with- 
out that necessity.—Letters from Alexandria state that an English 
company has obtained from both the Viceroy of Egypt and the 
Sultan of Turkey the concession for a railway from Suez to Cossiere, 
which, it is said, will present great obstacles to the cutting of the 
Suez canal.—The Toronto Leader of Novy. 21 says :—“ A most singu- 
lar accident happened on the Great Western Kailway on Wednesday 
morning last, at about three o'clock, by which three cars-—baggage, 
express, and post-office—were almost totally destroyed, in- 
volving a direct loss, it is said, of about 100,000 dols. It ap- 
pears that the fire was first discovered when the train, which 
was the night express going west, was some distance from Long- 
wood, when the engine was stopped, the door of the express car 
being directly over a cattle pass. Seeing this a signal was given to 
move forward, which the engineer understood for a general move, 
and started his engine off at the rate of about sixty miles an hour 
to the nearest station where he knew there was water. Of course, 
this movement precluded further efforts to quench the flames or 
secure the contents of the cars, for, as the train moved on, the 
flames were fanned all the while more furiously. On this trip the 
express man (Taylor) and baggage man were badly burned. All 
the baggage was lost, and much of the express goods and money, 
of which there was about 40,000 dols. on board—it is said to the 
value of about 20,000 dols. The passengers’ baggage was totally 


lost. 
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THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM, WOLVERHAMPTON, AND OTHER 


DISTRICTS. 
(From our own Correspondent.) 





Tue Week’s Orpers ror Frxisuep Iron: Continued Falling-of—Pia 
Iron Trave: Large Sales: Panic Among Speculators in Scotch Pigs 
—Tue Lasour Question: Puddlers and Miners—Coau Trapt: 
Improving Demand — CoaumasteR Fixep £20 — Procespines 
against Burry Contrers ror Paying Waces at Home—Generav 
Manvuracrurina Trapes: Trades and Localities Specified—Srriks 
or THE Horse Nam Makers: The Cust 'y Intimidation—In- 
CREASE OF Distress IN Coventry AND Norta WARWICKSHIRE : 
Remedial Measures—Birwincuam Merce ants Payine on Faipay 
—Great Western Locomotive Works IN WOLVERHAMPTON: Jm- 
portant Educational Movements. 





Tue orders for finished iron have continued to fall off during the 
past week ; till now there are first-class houses who cannot find work 
ior more than one or two of their mills. The deficiency of work is 
experienced most in the bar and hoop mills, in neither of which has 
there been briskness during the whole of the recent period of re- 
vival. But it is now growingly manifest in the sheet mills. Small 
nasters are now seeking for sheet orders more eagerly than last 
week, without, however, being able to obtain them from the makers, 
who generally experience a larger demand. The demand is decidedly 
slackening for all descriptions of manufactured iron, but the makers 
ave confident in their auticipations as to the new year bringing 
with it a renewed flow of orders; hence they are not indisposed to 
purchase pigs. At the close of last and during the first half of this 
week some good sales were made in first-class pig iron, in anticipa- 
tion of the preliminary meeting and the quarter days, at, for the 
greater part, the prices at which the iron was bought that has 
been consumed in the past three months. Vendors profess to be 
firm at the quotations of last quarter day, but in the cases in which 
the sales of last quarter were made, as now, in anticipation of 
quarter day, they are not =a to receive offers from consumers 
at rates which are between the selling prices of last quarterand thecur- 
rent quotations. This is due in the first place to the falling off in the 
demand for finished iron, already noticed; and in the next to the 
circumstance that speculative hoarders of Scotch pigs are sending 
their iron into the market in very large quantities. Buyers are now, 
therefore, becoming a little shy; and the pig iron market cannot be 
said to be so firm as it was last week at the prices then quoted. The 
Liverpool correspondent of the Birmingham Daily Post, writing on 
Tuesday night, says that the message of President Lincoln, being 
regarded as affording no ground to conclude that the war will be 
soon terminated, speculators “ are now parting freely with their iron, 
if not at a loss at least with an apparent small profit. ‘The quantity 
of iron at present in the yards of storekeepers is estimated at about 
263,000 tons, while the warrants in circulation are nearly 259,000 tons, 
Notwithstanding the activity in the furnace districts, the exports 
continue small, and in Liverpool it is generally believed that prices 
must recede. It is well known that bankers at present refuse 
advances to holders, in expectation of money getting dearer; and 
speculators who have obtained an advance on a small margin, have 
been obliged to pay increased sums, in order that the margin may 
be extended. Im the United States the local manufacturers have 
received a great impetus, in consequence of the extensive demand 
by Government for iron-plated vessels. The iron produced in tho 
Northern States during the past ten months has exceeded that of 
the previous two years, and there can be no doubt that with an 
increased consumption the elements of production will be simul- 
taneously enlarged. In England the local consumption can hardly 
be greater for some time than it is at present, though now it is 
extensive when compared with the general dulness.” 

Nothing more has been heard of the movement which was alleged 
to have been begun by the puddlers, with a view to an advance of 
wages. It is known that the men have held two meetings of their 
body, but the decisions, if any, come to at those meetings have not 
been allowed to transpire. It is therefore fairly inferred that the 
men have abandoned’any contemplated attempt to obtain increased 
remuneration. ‘The strike amongst the collicrs and ironstone 
miners has ended. ‘The operatives have quietly returned to work, 
and are content, for the present at least, to waive their claims to any 
advance upon the old rates of 3s. 6d. per day in the case of thick cual 
colliers, aud 2s. 9d. in that of ironstone miners. With reference to 
the conduct of the men during the recent movement, one writer has 
the following remarks:—“ During the strike the men have behaved 
themselves remarkably well, with the exception of an isolated case, 
where damage was attempted to be done by putting a long iron bar 
between some of the cog wheels of the engine. This was fortunately 
detected, aud all injury prevented. There is a marked difference 
between the strikes of colliers in these districts now and those of 
former years, and this is mainly attributable to the progress of 
education and to the influence of the press over the working 
population.” The return of the operatives to work bas occasioned 
an increased demaud for coal during the past few days. 

The decision in a case heard on Wednesday at the Wolverhampton 
police-court will probably induce the exercise of a little more 
vigilance on the part of colliery proprietors in regard to the work- 
ing of their engines. On that day Mr. 3. Whitehouse, one of the 
proprietors of a coal pit near Wolverhampton, was charged with 
allowing a boy under eighteen years of age to have the care of an 
engine used in drawing persons up the shaft. The act was wit- 
nessed on the 20th ult., when an intormer saw a boy about fifteen 
years of age in sole charge of an engine which drew three men up 
the shaft in a skip. Near this shaft was an air-shaft, constructed 
for the ventilation of the mine, and about 29ft. in depth; in it was 
placed a ladder, and inasmuch as the defendant had given orders to 
his principal workmen that this should be the only means of ingress 
or egress to or from the pit, it was contended that he was quite 
irresponsible for the present offence. ‘The magistrates, however, 
decided that he should have been more vigilant in seeing that his 








o 


| orders were carried out, and mulcted him in a minimum penalty 


of £20. 

We are glad to perceive that the leading ironmasters of this dis- 
trict are determined to enforce the special rules which they have 
all agreed to for their mutual good and that also of their men. One 
of these rules prohibits any chartermaster from paying the men 
elsewhere than at the colliery at the risk of a maximum penalty of 
£2 or two months’ imprisonment; and, if the act should be committed 
by a principal or his agent, a fine as heavy as £20 may be inflicted. 
Several of the chartermasters in the employ of Messrs. Bagnall, in 
Willenhall, having infringed this rule, their employers instructed 
their manager to summon them before the magistrates. The offences 
were proved, butas the Messrs. Bagnall desired only that the men by 
those proceedings should receivea caution, they were mulcted ir only 
a trifliug penalty. ‘lhe poor colliers are frequently cruelly wronged 
by the butties, many of whom, keeping either beer-houses or 
provision shops, require them when they receive their wages to 
spend a heavy per centage of the money at the time. 

Of the general trade of this district it may be remarked that to the 
almost invariable rule which obtains at this period of the year, no 
exception has this season been manifested, and consequently little 
decrease in the activity which bas recently marked the leading 
trades is now apparent. ‘Though an inspection of order-books 
would show only a small number of orders unexecuted, yet the com- 
paratively small number of unemployed operatives presents a favour- 
able contrast to the larger number in similar circumstances during 
one or two of the summer months. In the principal trades of Bir- 
mingham little dulness is perceptible, and tolerably full time is main- 
tained at the mapufactories. An average and in some cases a 
slightly increased number of orders has been secured by some 
manufacturers from foreign customers. The close of the present 
week will probably relieve the proprietors of rolling mills from 
responsibility on account of the a orders yet received. At 
present, however, their mills are fully employed. In the small arms 





\ trade a somewhat sivgular illustration is at present afforded of the 
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dread inspired in the metropolis by the recent garotting outrages. 
lear has taken a practical shape, and the demand for pocket-revolvers 
has accordingly increased, the breech-loading class obtaining the 
preference. 

As may be imagined when so large an amount of self-denial is 
prevalent forthe purpose of affording relief tothe present distress ir 
one part of the kingdom, the fancy trades do not this season exhibit 
their usual improvement. The japan and lock trades in the Wol- 
verhampton district are unaltered. The tin-plate workers and 
hollow-ware moulders have little cause to complain of want of 
orde A tolerable amount of briskness characterises the railway 
axle and bolt and tube trades of Wednesbury, and less activity the 
gun-lock trades of Darlaston. The large consumers of iron in the 
East Worcestershire district are in a somewhat better condition than 
could last week be reported; but a slight decline has been experi- 
enced in the activity in the Btourbridge portion of that district. In 
the casting trades orders are tolerably plentiful for all but the 
heavier descriptions. 

‘The recent demand for an increase of wages on the part of the horse- 
nail makers at Lye Waste, near Stourbridge, having been disregarded 
by their employers, a strike is now in course of progression. Judging 
from some recent magisterial proceedings it would appear that inti- 
midation—the usual concomitant of strikes—is not absent in this 
movement. One of the operatives had formerly been a subscriber 
to “the Union,” for the simple reason, as he himself alleges, that 
he should be exempt from the violence of his associates. When, 
however, the strike commenced he would no longer remain a 
member, and, continuing to work, was marked out for revenge, A 
common local mode of taking this is to cut, and thus render useless 
the forge bellows, when, indeed, personal violence is not resorted to. 
In this instance, however, the victim’s window was smashed in br 
a man who was fortunately detected in the act; and, when taken 
before the magistrates, was mulcted in a fine of nearly 30s., a punish- 
ment which few, if any, will consider too severe. 

The distress among the ( joventry weavers continues. 'l'o relieve 
it two separate funds have been established, one having reference to 
the distress in Coventry city, and the other relating to the distress in 
the surrounding parishes Last Tuesday night, at Leamington, Lod 
Leigh remarked that of the 40,000 persons dependent on the ribben 
trade, notone in three was in employment. On the same occasion Mr, 
Newdegate, M.?. for North Warwickshire, attributed the distress 
fo the Anglo-French Commercial Treaty, but in three years the 
ribbon trade he said would revive. During that interval the oper- 
lives must be assisted, and if funds enough could be obtained it 
would enable them to emigrate or open new sources of employment. 
Another speaker showed that the distress now existing was felt 
twelve months before the treaty came into operation. A resolution 
approving of emigration as a relief from the pressure of the existing 
distress Was unanimously passed, ; 

About forty merchants and others in Birmingham have publicly, 
signified their readiness to pay accounts that are prescuted on tie 
riday in every week. 

The fourth annual soirve of the Mechanies’ Institute at the Great 
Western Railway Locomotive Works, Stafford-road, Wolverhampton, 
took place on Friday last. The proceedings commenced with a tea 
mecting in the new tender repairing shop, which was suitably decorated 
and terminated with a concert in the new large room of the institute, 
Which was first used on this occasion, Most of the performers were 
members of the institute, at which voeal and instrumental musie is 
taught, and about 750 of the workmen and their friends were 





























present. The institute was established in July, 1855, and 
at the termination of the first year of its existence the 
number of members was 140, It is now increased to 


of 800, ‘The extension and alterations of the workshops 
ed the abandonment of the rooms formerly used for the 
purposes of the institute, and, in order to provide accommodation 
elsewhere, a new painting shop in course of construction was carried 
up sufliciently high to enable an upper floor to be appropriated for 
the purpose, The room thus obtained is 100ft. long by 20ft. wide, 
and 16ft. Gin. high, and is admirably adapted for the ordinary require- 
ments of a Mechanics’ Institute. The expense of the decorative 
portion of the work has been borne by the funds of the institute 
itself. When the designs of the committee are fully earried 
out, the total probable expense of this department of ‘the work 


upwards 
necessitat 








will be about £100, The room already contains a fine col- 
lection of mechanical drawings and photographs, comprising 


pictures of the first attempts at locomotive construction, such as the 
wagon engine built in 1804, copied from Trevethick’s engine; the 
Wylam engine of 1818; the Killingworth engine, 1514; and 
Stephenson's celebrated Rocket engine, together with some of the 
latest productions of the leading locomotive builders in the country, 
including certain of the locomotives recently in the International 
Exhibition. The institute is indebted for these to the kindness of 
Messrs. R. Stephenson and Co., Beyer, Peacock, and Co., Sharp, 
Stewart, and Co, Kitson, Newitson, and Co., Neilson and Co., per 
Henry Dubs, Esq., Vulean Foundry Company, Slaughter, Gruning, 
and Co., and others. It is proposed to make several additions to 
these, and there can be but little doubt that in a short time the 
institute will be possessed of attractions for its members such as 
are enjoyed by very few. The extent to which Mr. Armstrong 
personally assists the institute may be assumed from the fact that 
among last year’s receipts is an item of upwards of £140 from 
“ apprentices’ fees.” 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

Liverroon Torts: Steel Built Steamers: Opening of the Carriers’ New 

Dock —Tue Laxcasumre Distress: Stastistics on che Subjec'—Stare 
Trape: Sheffield: Manchester—Tue Armour PLATING FOR THE 
Enrerrrise—NortHenn Marrens: state of the Blast Furnaces: 
Boiler Explosion at Alnwick: River Tyne Commission—RAuway 
Trarvic tus Hare Year—Bormer Exrrostion av tae Mipuanxp 
Ironworks, Masnno’: Jnquest on the Victins—Scorrsn Marrers: 
Coatbridge lron District : Clyde Shiphuilding. 
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‘To commence with Liverpool, we may state that Messrs. Faweett, 
Preston, and Co. have at present a steel-built steamer on hand. ‘The 
steel merchant ship which Messrs. Jones, Quiggin, and Co. are build- 
ing is the first of its kind, but steel steamers have been constructed 
during the last few years by Messrs. Faweett, Presten, and Co, 
The proceedings at the last meeting of the Mersey Docks and 
Harbour Board did not present any features of general public 
inter We may, however, note the opening of the Carriers’ new 
dock, situated to the north of the Canada dock, which has been cele- 
brated with dice tivi by the Bridgewater Trustees, to whom it 
has been let on lease. The new dock, which is chietly intended for 
the timber trade, opens from the new half tide Canada basin, and 
is 800ft. in length by 100ft. wide. It has a marginal quay space 
H0ft. wide, and there are 16 cranes and other appliances for carrying 
on a large business. A shed warehouse is now in cour: 
tion at the east end of the dock, which has been found requisite in 
consequence of the increasing traflic of the Bridgewater Trust. 

It may perhaps be convenient to put on record a concise state- 
ment just issued by the central committee at Manchester on the 
present extent of the Lancashire distress. The distressed unions 
contain a population of 2,000,000, of whom 472,519 are operatives, 
chiefly in cotton. Of this number last week were out of em- 
ployment, 159,074 on short time, and 77,066 in full work. This, 
however, does not show the fullextent of the distress. Each worker 
supports one more, so that there are 472,758 persons with nothing to 
live on, and 318,148 reduced to half their ordinary income. Out of 
these, 442,550 are supported by the guardians and the committees, 
and the weekly amount required is £55,000. Of this sum the rates 
will furnish £20,000, and the rest must be made up by subscription, 
towards which, however, there is a sum of £600,000 in hand, This 
will supply food till April, but fuel and clothes are still required 
Blackburn is the only place in which the tide seems to have turned, 
one mill having re-opened, while others are expected to open. 
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| ing so freely as they were some time since. 











It is remarked that there was more demand in the Liverpool 
cotton market last week on home consumption account, and this is 
certainly a cheering sign of the times, which are so dull that we 
catch eagerly at any glimpse or ray of hope. It is expected that 
three days’ working per week will become more or less general in 
the spring, and as the efforts to stimulate the production of cotton 
in India and other quarters of the globe must shortly begin to tell, 
we may expect that the price of raw material will fall. If so we 
would fain hope that we are now passing through the worst phase 


of this severe crisis. 


Rather more cheerful trade advices come to hand from Sheffield, | 





especially with regard to the various branches of the cutlery manu- 
facture. The steel trade, however, is not bris the weight of the 
steel used for crinoline being much reduced, while the demand for 
steel wire is curtailed, and the French manufacturers are not order- 
The demand for steel 
for war purposes has also not compensated for the falling off in other 
respects of the American demand. Captain Palin’s statistics with 
regard to the state of employmentin Manchester show that more 
operatives are working full time and fewer short time; the number 
wholly out of employment, however, still remains at a fearfully high 
“ The captain returns the position of the machinists and 





point. 


fruitful cause of boiler explosions. 


foundries of his district as follows :—Machinists—On full time with | 





all hands, 7; on full time with a portion of their hands, 2 ; on short 
time,16; stopped altogether, 3. Foundries-——-On full time with all 
hands, 5; on full time with a portion of their hands, 12; on short 
time, 6; stopped altogether, 1. 

It appears that Messrs. J. Brown and ( ‘o., of the Atlas Works» 
Sheffield, have contracted with the Admiralty for the manufacture 
of the armour plating for the Enterprise, iron-clad corvette, building 
from designs furnished by Mr. Reed. The same firm have manu- 
factured three armour plates of S}in., 6} ! 
which they have proposed to the Admiralty, on exceedingly favourable 
terms to the Toard, shall be pitted against the Whitworth gun, 
which lately made such a sensation in its trial against the plated 
target at Shoeburyness with its flat-headed projectiles. If tested 
by the Whitworth gun, the n. plate will have a backing of 18in. 
of teak, and the two remaining plates of 9in. i 

The iron trade of the north maintains its activity. Thus, at the 
commencement of the present month, the position of the blast furnaces 


















was as follows :— 

















Place and Owners. In. Out. Total. 
Eston—Bolckow and Vaughan .. ++ «2 D eee. = | 
», Clay Lane Company .. «6 oe os . — coos 8 
»» Samuelson and Company... ..  «- = we S 
Cargo Fleet—Jones, Dunning, and Co, «. 2 wee ee 2 
iets Cochrane and Company.. .. 4 -_- oe 4 
“ Giikes, Wilson, Pease, andCo. 4 ae i 
Middlesborough—Bolckow and Vaughan .. 2 q > mala oe 
oe Hopkins and Co. .. «. 2 . ™ . 2 
Port Clarence—Bell Brothers eer ar D. eeied 
Norton—Warner, Lucas, and Barrett... .. 3 .. — ceo 3 
Stockton—Holdsworth and Co. .. «- «+ 2 eee. 1 seoe 8 
Thornaby—W. Whitwel! and Co... .. -- 2 = 3 3 
Darlington—South Durham Company oe. ee 1 3 
Ferry Hill—J. Morrison «6 .. «. «+ «+ 3 = <eoe @ 
Witton Park—Bolckow and Vaughan.. 4 _- . = 
Stanhope—Weardale Iron Company .. «- — 1 ee 1 
Towlaw—Weardale [ron Company wn wae l - 
Consett —Derwent Iron Company oe as svete TE atone BS 
59 21 80 


The number of the furnaces in blast was never exceeded in any 
previous monthly return. As regards other northern matters we 
may note the verdict arrived at in the case ofa recent boiler 
explosion at Alnwick, which proved fatal to eleven individuals. 
We can only find space for a morsel of the evidence—that given by 
Mr. Matthias Dunn, the respected inspector of mines for the northern 
district, who deposed—*“ 1 have come to the conclusion that as the 
boiler in this case had only ove safety valve and one float, one of 
these apparatus must have gone wrong. — If the means of supplying 
water were inadequate, as a necessary consequence the height of 
the water in the boiler would be so reduced as to expose the sides 
of the boiler to the heated flue, and while in that state, if a renewal 
of water was put into the boiler, a sudden explosion would take 
place, so as to account in my mind for the consequences that ensned. 
[ lean to that opinion rather than to the supposition of excessive 
pressure of steam ; and cannot close my evidence without expressing 
the opinion, often before given, that. these boilers, however small, 
ought to be furnished either with a duplicate apparatus of steam 
valve and float, or some other provision, so as to guard against the 
accident of one of the apparatus failing.” The jury attributed tae 
deaths of the unfortunate victims of the explosion to accidental cir- 
cumstances, but added a recommendation that all modern improve- 
ments should be used in steam boilers.—The Newcastle Gas Company 
has determined on making a large reduction in its charges. The 
price, which is 4s. gross per 1,000 cubic feet, is to be 3s. net in 
and after May.—The River T'yne Commissioners held their usual 
monthly meeting yesterday week. Mr. Mather asked whether any- 
thing had been done to fill up the vacancy in the post of chief 
engineer occasioned by the death of Mr. Walker. The chairman 
(Mr. J Cowen, sen.,) intimated that Mr. Walker's partners were 
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carrying out the contract, but in the middle of next 
mouth the plans for the rear portion of the piers would 
be prepared, and their engagement would then terminate. 
Mr. Harle said he was told the other day that a ship drawing 


17it. of water had gone to sea from the Tyne at half flood. He 
thought it only right to draw their attention to the arrival of the 
Coronet in this river from the port of Sunderland within the last 
few days. That circumstance had created a great sensation in the 
neighbourhood, aud he referred to it as showing that eventually, if 
parties would only afford a reasonable time to the commission to 
carry out the operations of its machinery, the steam coal trade and 
the larger class of vessels would be fully restored to the Tyne, if 
ever they had been lost He believed that Mr. Dryden and his 
friends would have no difficulty in bringing their ships to the Tyne; 
and one distinguished public man had stated that he was now 
satisfied with the channel from Whitehill Point to the bar. He (Mr. 
Hlarle) alluded to Mr. Hugh ‘Taylor. He hoped they would have no 
more complaints of the difficulties of getting large ships up the 
river; and in addition to the restoration of their steam coal trade, 
he believed they would also have very large shipments from the 
collieries of Lady Londonderry and the Earl of Durham at the 
Tyne docks. In reply to Mr. Mather, who inquired as to the state 
of the bar, Mr. Messeut said that there were 12ft. at low water, 
which would give 27ft. at high. Before the sitting of the commision 
closed, the clerk reada resolution passed at a late meeting of the 
North Shields and Tynemouth Chamber of Commerce in reference to 
the extension of the piers works at the mouth of the Tyne. The 
resolution was as follows :—“ That considering the present piers 
works have been in course of construction some years longer than 
their respective contractors were prepared to engage to coinplete the 
said works, under heavy penalties, it appears to the directors of this 
chamber that it is desirable, for the public interest, that the parties 
who may contract for the further extension of th piers works should 
be bound, under adequate penalties, to complete the works within 
a reasonable period.” The document was Jaid upon the table. 

Au inquest on the bodies of some poor men killed on the 3rd inst. 
at the Midland Lronworks, Masbro’, by a boiler explosion, was held 
on Friday. The inquiry practically resolved itself into an investi- 
gation as to whether George Radford, the man who had charge of 
the boiler, had neglected his duty. Mr. Hartley, the manager, 














stated that Radford had merely to attend to the water supply and see | 


that the boiler was going on properly. He had also a hammer to 
attend to, but it was only about 12 yards off, and on the morning of 
the explosion it was not at work. Mr. ac Dodds, engineer, 
deposed that, in his opinion, part of the surface of the boiler and 
tubes had got red hot trom the water being allowed to run too low, 
and then, owing to the sudden flushing in of fresh water, steam had 
been geperated in such vast quantities that the boiler burst. 
Safety valves of any kind would bave had little effect in preventing 
the explosion. The process he had mentioned was the most 








in, and 7}in. respectively, | 











Mr. Dodds’ theory as to the 
cause of the explosion was fully borne out by the evidence of Isaac 
Nicholson, who stated that he saw Radford put water into the boiler, 
and almost instantaneously the explosion took place. A point of 
inquiry in the case was, as to the breaking of the glass gauge 
indicating the quantity of water in the boiler. This was broken the 
night before the explosion, and it had not been replaced when the 
boiler burst. Radford stated that he did not know distinctly to 
whom he was to apply for a new gauge, but he spoke to the fitter 
(Joseph Hobson) as soon as he came in the morning. Hobson had 
none; but he told Ogley, the watchman, who kept the gauges. 
Ogley forgot to supply one. Moreover, Ogley admitted that he saw 
the gauge broken on the night before the explosion, but he took no 
steps to get it replaced. The coroner, in summing up, said he 
thought a criminal charge could not be sustained against Radford. 
No doubt he was to blame; but Ogley and Hobson were also to 
blame ; and the proprietors shared the responsibility, in having a 
system which required so much care. The jury returned a verdict 
of “manslaughter” against Radford, accompanied by a strong 
censure of Ogley, and a recommendation that these boilers might 
be managed as carefully as possible. 

Thanks to the late Exhibition -thanks, also, to the buoyancy and 
universality of British commerce—the receipts of, the principal lines 
of railway in the half-year which has nearly closed do not compare 
badly with the returns for the corresponding period of 1861. Thus 
the amounts acquired on the leading systems to December 7th were 
as follows :— 

System. 
Caledonian oe 








oe oe Ses0 
eat Eastern oe 
Great Northern. . oe ve 
Great Western .. ‘a oe oove 
Lancashire and Yorkshire .. ° 
Brighton... oe oe oe 





North-Western... es ee 








South-Western .. oe oe - 
Sheffield apd Lincolnshire .. . 
Midland .. -_ ° oo 

North-Eastern .. oe «- 1,019,742 ‘ 
South-Eastern .. oe oe $90,150 eeee 


Thus of the twelve principal companies only two immediately con- 
nected with the cotton manufacturing districts—the Lancashire 
and Yorkshire, and the Manchester, Sheffield, and Lincolnshire— 
show any signs of weakness, although it should be observed that in 
almost every other instance some addition, more or less large, has 
been made to the mileage at work. It seems clear that the London 
and North-Western directors will be able to stave off for the pre- 
sent the opposition with which they are threatened by the now 
well-supported Shareholders’ Association formed at Manchester. 
The half-year, however, now about to commence will probably be 
a trying one; and if the directors of the North-Western and Great 
Western are wise in their generation they will form an extraordi- 
nary reserve out of the special profits now acquired to meet future 
exigencies, 

As regards Scottish matters, we are glad to hear from the Coat- 
bridge district that the iron trade of that locality has not for a long 
time been so prosperous as at present. All the works, both large and 
small, are in operation, and the prospects for the future are also good. 
The collieries, of course, share in the prosperity by an abundant 
demand for the fuel required in the manufacture of iron. Messrs. Tod 
and M’Gregor have launched from their building yard a screw steamer 
named the Electric, built for the Belfast Steamship Company, and 
intended to ply between Liverpool and Belfast. Her dimensions 
are :—Length of keel 210ft., breadth of beam 27{ft., and depth 15ft. ; 
tonnage 751l0.m. She is to have a pair of direct dction inverted 
surface condensing engines, of 150 nominal horse power. Messrs. 
Scott and Co. have launched from their building yard a screw 
steamer of 400 tons, named the Palermo, for an Italian company. 
The Palermo is nearly similar to the Caropadogbo, recently launched 
by Messrs. Scott for the same firm. ’ 


PRICES CURRENT OF METALS. 


British Metals are quoted Free on Board; Foreign in bond.—Extra size 










































charged for at the rates agreed by the trade sroker is not 
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RAILs there is a steady demand, 

TIN a good business, 

Correr. — Dull. 

LEAD in good request and advancing 

Dec, 18th, 1862. Moats AND Co., 65, Old Broad-street, E.C,. 



























1861. 1862, 1861. 1862 
43. £58. Perload— £4 5 £ & & & 
151017 0  ¥el, pine, per reduced C. 
3 10420 ) Canada ist quality 17 018 0 | 17 WW 
3 40 2 1 v13 0/13 
6 0 Sle #I31lv 13 ¢ 
5 lv lis #13 @ 
$luv a0 viv 6 9 Vv) 
4 0 0 v0lo 6 lu 
elm. S10 415 0il i 11 
Danttic, oak 310 6 O o 910 ‘ 0 
t 215 310 Gefie, yellow .. oul 30 wil 
Memel, fir . 5, 310 4 0 | Soderhamn ... .. Y9 lOlW Ww) 1 O10) 
Riga... 5 3 5 410 stiania, per C | 
wedish . ‘ 5 310 315 12 fiby Sby9S21 O83 0 22 23 ¢ 
Masts, Queb. rd pi 06 0' SFU G ¢t ‘ iM..0e yellow 
yL.pmeS v GY o0o6v Jeck plank, Duts? eA 
rd ae eoov vl, e004 per do asm ge" 7 2 4) OEP 
Lathwoo ,Dantz,fo 510 o16 6 UV 610 Staves, per standard M 
it 8 vu sly Quebec 0 75 to 6 700 
v ow au i v 
ue be ap! ( 13 018 0 Balt . ° 
John,whtsprucelé 10 16.1) i3 616 0 Pit ©1000 100 O10 








APHING BY THE Lime Lieut.—Captain Bolton has success- 
fully telegraphed, during a hazy night, from Portsmouth to Fort 
Ben. bridge, on the Isle of Wight, a distance of thirteen miles. The 
signals are flashes of the lime light, the times of exhibition being 
regulated much as in the Morse telegraph code, so as to correspond to 
an alphabet agreed upon. This mode of telegraphing is likely to be 
of great service in time of war. 
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SOCIETY OF ARTS. 
Dec. 17th, 1862. 
Sir Tuomas Paturs in the Chair. 
ON THE MINES, MINERALS, AND MINERS OF THE UNITED 
KINGDOM. 


By Rosert Hunt, F.R.S., Keeper of Mining Records, Government 
School of Mines. 

Tue mineral treasures of the United Kingdom are in every way 
remarkable. Whether we examine the subject historically, commer- 
cially, or from a scientific point of view, it is equally full of that 
real interest which ever surrounds those things which minister 
directly to the necessities and luxuries of human existence. For 
more than two thousand years we have been a mining people. The 
history of British mining is a remarkable exemplification of the con- 
stantly renewing energies of man, applied without avy other guiding 
light than that of undisciplined experience, to the discovery of 
mineral wealth. It shows us that each age has, in its own particular 
way, been digging into the earth—that in so digging some know- 
ledge, curious and valuable, has been acquired; and it instructs us 
further that the miner died—that his experience perished with him— 
and that the son had to commence where his father began, and that, 
unfortunately, imbued “ by what it works in, like the dyer’s hand,” 
he held his acquired knowledge as too sacred a thing to endure the 
light, and bequeathed darkness and mystery to his child. In this 
way we have laboured, producing, from the limited area occupied by 
the British isles, a larger amount of metallic wealth than has been 
yielded by all the world beside. ‘This is due to the industry of the 
people—to that irrepressible energy which, like a mighty pulse, has 
varied in intensity of action, but which has never ceased to beat and 
quicken the life-labour of England’s sons, 

Back in those dark days, where the guiding light of history has 
not penetrated—-where we are aided alone by the uncertain flicker- 
ings of wild traditions— British mining has its origin. The Tyrian 
navigator, in all probability, reached these shores, and traded with 
our forefathers for the tin which was employed in the manufacture 
of those bronzes which were so prized by the ancient monarchies of 
the East, and which now are prized as antiquities in our own 
museums. It is true this is doubted by one of our high authorities. 
But Sir George Cornewall Lewis, in his “ Astronomy of the 
Ancients,” has only opened a door which he has found himself 
unable to close, and he has left the subject of our commerce with the 
Pheenicians in a sadly disturbed and most unsatisfactory state. The 
evidences of mining, by that people whom we usually distinguish as 
the ancient Britons, it must be admitted are obscure. I have, how- 
ever, pursued the inquiry for more than twenty years, and have 
never lost an opportunity of examining any work, assigned by 
tradition to the pre-Roman period, and | feel assured of tie existence 
of the rude works of a rude people, to which I can now pointas 
satisfactorily indicating the labours of our British forefathers, 

The Roman mines in Cardiganshire, in Shropshire, and some 
other counties, show us that the followers of Julius Cesar sought 
with great industry to render the natural treasures of Britain avail- 
able for useful ends. The inscribed pigs of lead and ingots of 
copper, Which have been discovered and preserved, acquaint us with 
this, and prove the Romans to bave been not only successful miners, 
but skilful metallurgists. From the departure of the Romans, after 
their four hundred years of occupation, we have no reliable evidence 
of the progress of British mining for upwards of five centuries. 

It is, however, certain that mining operations must have been 
prosecuted during this period, as we find the tinners of Cornwall 
and Devon of sutlicient importance to obtain from King John, in 
the third year of his reign, a charter granting them especial, indeed 
tyrannical, privileges. 

Presuming, it would appear, upon the patronage bestowed on 
them, they assumed to themselves extraordinary powers. We find 
a petition to Parliament, in the first year of the reign of Edward I., 
asking for protection from the incursions of the miner, stating, 
“ The said tinpers do daily dig and claim to dig in every species of 
land, as well in tijled as in other lands, and destroy houses, meadows, 
and woods, and divide and turn the course of water, running as 
well to mills as elsewhere, throughout the whole country, to the 
great destruction and dispersion of the said commonalty.” 

At a later period several of our monarchs gave every encourage- 
ment to miuing operations, and Queen Elizabeth persuaded many 
German miners to come to this country, to whom she granted free 


right of search for minerals over the most important mining counties. | 
The purpose of that queen was to introduce a better system of ex- | 


ploration than that which then prevailed. From this period, the 


may record a steady advance in the rate of production, until we find 


and clays, to have been, in 1861, £34,602,853.* 

The thoughts of men, therefore, have been turned to the mineral 
conditions of these islands for more than two thousand years. In 
that period the art of mining has improved ; and the engineering 
appliances which have been brought to bear upon the ventilation 
and the draining of mines are fine examples of mechanical ingenuity. 
The “science” of mining. however, can scarcely be said to have, as 
yet, an existence. In 1896 Mr. John Taylor, who must be regarded 
as a good authority, stated before a committee of the House of Com- 
mons, “ That there were no greater facilities for ascertaining the pro- 
ductive character of a mine now than formerly. The difference was 
simply in improved machinery. Our knowledge was not greater 
than that of our forefathers.” Whatever was said in 1856 is true in 
1862, and it is a sad reflection that it is so. 

When the powers of the mind have been directed to any peculiar 
set of natural phenomena for a prolonged period, we usually dis- 
cover, in hypotheses advanced, and in theories more or less supported 
by facts, attempts to explain the causes which have been active in 
producing the efiects observed. ‘Ihere isa curious absence of this 
in relation to mining. Beyond some very undefined notions that 
fire played an important part in the formation of minerals, or that 
mineral veins have some analogy to the veins in the animal body, or 
the branches of a tree, no hypotheses have been hazarded by miners 
proper. A few men, educated in the schools of the Continent, and 
two or three professors of science in this country, have, it is true, 
promulgated their opinions, but until Werner published his theory, 
they advanced but little beyond the creations of fancy. It will not 
be without interest to examine the cause of this. 

The miner has ever been a distinguishable man amongst the host 
of his brother men. Working in solitude in the dark recesses of the 
rocks, he has become thoughtful, with only the dreams of ignorance 
on which to employ his thoughts. Hence he has peopled the sub- 
terranean world with “ kobals;” and even the smothered sounds of 
Waters dropping in some unopened cave have become to him the 
realisation of the “ knockers "—unkind gnomes, who mock him in 
his toils, and who as frequently lead him from, as guide him to, the 
mineral mass on which they are supposed to labour. Habituated to 
danger, the miner becomes careless of ‘death, and his life is a con- 
stant declaration of his belief in fatality. Superstition finds her 
fitting home in the dark plaees of theearth, and reigns supreme in the 
dark mind of an untaught man. Therefore, the dominant Powers to 
the miner have been the creations born of ignorance and night. 
Signs and tokens, lucky and unlucky days, ill-wishes, evil eyes, 
witchcraft, and charms were the rulers of his life. 

Although the influences of ordinary school education have pene- 
trated to the most remote mining districts, and produced the usual 
humanising effects, yet the miuer retains many of the peculiarities 
which belonged to his forefathers. Whether we examine the miners 
of Alston Moor, of the dales of Yorkshire, of North Wales, or of 
Cardiganshire—the scattered workers of the mines of Shropshire, or 
the large mining population of Cornwall—we shall discover the 
Same general peculiarities. : 

, As a body, miners may be regarded as a religious class, but theirs 
is a religion of the heart, not of the head. ‘They are powerfully 
Swayed by their feelings, to the repression of the influence of reason. 





* ** Mineral Statistics.” By Robert Hunt. 


Hence the tendency to those impulsive manifestations of a religious 
conviction which are known as “ Revivals.” Except, however, 
where the miners have been brought under the guidance of the 
Wesleyan Methodists, or of the leaders of some sect who adopts 
the system of appealing strongly to the passions, their religion is 
only a superstitious dread of something unseen — unknown 
Thoughtful, we bave said they are, but their thoughts flow slowly, 
and they have ever a tendency to dwell on the darker shades of life ; 
while it is with extreme difficulty that they can be brought to com- 
municate their thoughts to others. Miners are rarely frivolous, 
even above ground; they are especially serious below. The 
youngest men will express their dislike of idle conversation or of 
joking in the mine, while whistling is strictly forbidden. In the 
sports and pastimes of a mining village there is something peculiarly 
sober; and the celebration of the annual feast, with its attendant 
fair, has something of a sombre character about it, in comparison 
with agricultural revels. 

A sanguine temperament may be said to distinguish aminer. He 
is for ever hoping that stores of mineral wealth are a little in ad- 
vance of his labour. Therefore, although in relation to the ordi- 
nary affairs of life, he is trustworthy, showing a real love for the 
truth, he is curiously carried away from it when describing the 
state of a mine, and he expresses his hopes rather than records his 
knowledge. ‘The exaggerations exhibited in some reports cn mines 
are often of an amusing character—running, indeed, into poetical 
rhapsodies. Many an unfortunate adventurer has, however, to date 
his ruin from the day when he gave credence to the hyperbole 
indulged in. 

From their very childhood miners are trained to observe. As 
boys they are employed to separate the valuable ore from the 
useless stones with which it is mixed, and this is often a delicate 
operation. In their labours underground everything depends upon 
their careful observations, especially in those mines where the 
system of “tribute pitches” is adopted; the miner (tributer,” as 
this class is called) receiving an agreed share of the profit derived 
from the sale of the ores which he breaks out of the lode. Yet 
their powers of observation are of a very limited order. Their 
experience is made up of a_ knowledge of peculiarities existing 
within a confined area. So long as these repeat themselves the 
miner's deductions are correct; but vary the phenomena ever so 
slightly, and he is at once at fault. This is continually occurring. 
Within the circle of their labours a few men will probably arrive at 
a tolerably exact knowledge of the conditions existing, ard this 
knowledge gives them a pre-eminence amongst their fellow miners 
as advisers. Butremove one of these men from his own bcality, 





he is rarely able to group the new phenomena presented to his 
view; he feels he is ignorant, though he is rarely so boldly honest 
as to proclaim it: and he commits himself to statements whch are 
only vague guesses—happy, indeed, if any one of them prove 
correct. 

It is interesting to examine the unmistakable Celtic mamers of 
the south and west of England, and then those which have 1 more 
directly Teutonic origin, of the northern districts. There are 
differences in the habits of life of the man, but the idiosynensies of 
the miner are the same. This may be due in part to the internixture 
which has taken place between the mining races. The jerman 


| miners who came to England when Elizabeth was queen, settled, 


some in Cumberland and some in Cornwall. Kdward tle Black 
Prince is said to have taken many hundreds of the lead mners of 
the north counties to work the rich silver-lead mines ¢ North 
Devon, and the Cornish miners are allowed the merit of having in- 
troduced improved machinery into the mines of Durlan and 
Northumberland. Beyond the similarities which may be raced to 
this interchange, there are others which clearly belong to the 
business of mining, and which are probably as old as the das when 
Job said, “ Surely there is a vein for the silver, and a plac for the 
gold, where they fine it. Iron is taken out of the earth, md brass 
is molten out of the stone.” 

The psychological inttuences of subterranean toil form ¢ strange 
but interesting subject of study. These and the effects of hat con- 
tinued uncertainty as to the reward which labours of the severest 
kind are to receive, are distinguishingly marked on evey miner. 
In occult powers they are believers; and when, about a century 
since, the “ divining rod” was introduced into Cornwall asi means 
for finding mineral lodes, it was eagerly seized upon, anl, to the 





present day, several families are supposed to possess renarkable 
powers as diviners, or, as they are commonly called, “ diwsers.” 
‘The most elementary laws of science are still a book seelel to the 
large majority of miners, and while they are, of all men, thanselves 


“ : Gat | the most theoretical, they always meet any attempt to explin phe- 
progress of our mineral industries is tolerably well defined, and we | 


nomena upon the evidences of inductive research, by promuncing 


. 0 unt | the explanation to be a “theory,” which is of no vale to a 
the value cf our metals and minerals, exclusive of building stones | 


“ practical.” 
We therefore find that the means adopted for determising the 


; value of a mineral district, or of a metalliferous vein, ar of the 


most uncertain character. The task is committed to men who have 
only their prejudices to guide them. By prejudices we nust be 
understood to signify crude opinions, formed from mere expeience— 
an empirical knowledge of the most imperfect kind. “ Vithout 
principles, one mining agent recommends a trial to be mad, which 
another rejects as unworthy, consequently, should there be{unds at 
command and a sufficient period of time allowed to elapse,no por- 
tions of the veins or lodes are left untried, and practically tie art of 
mining has degenerated into a mere try-all system.” 

The author whom we have quoted (Wallace), himself ¢ miner, 
continues: “ The impossibility of arriving at any knowedge of 
practical value respecting ore deposits in veins, is avowed »y those 
who, with singular inconsistency, attach the greatest importance to 
individual experience. Even some occupying high distiiction as 
directors or proprietors of mines, affirm, without qualificaton, that 
it is impossible to see through solid rocks; or they summurily dis- 
miss further considerations on the subject, by remarking that the 
old adage current among miners expresses an importat truth, 
namely .— 

It is only by cutting the ground 
That the metal is found. 
The Cornish miners express their doubts by a similar phrase :— 
Where it is—there it is 
If these are not the apologies of indolence and ignorace, they 
certainly are the utterances of despair.”* 

It must be admitted that amongst the miners there is an entire 
absence of any method by which a knowledge may be obtained of 
the causes leading to the production of mineral deposits, while the 
speculations of those philosophers who will not endure ‘he toil of 
subterranean investigations are wild and, consequently, valueless. 

The natural consequence of this imperfect knowledge is, that all 
mining operations are necessarily attended with much uncertainty. 
From time to time a most productive mine is discovered. The 
Devon Great Consols, first known as Huel Maria, has paid £826 
dividends upon every share, one pound only having been paid for 
shares now worth £490 each. Upon the shares of South Caradon, 
near Liskeard, the trifling sum of 25s. only was ever paid; the last 
price of those shares was £390; and £391 profit has been paid on 
every share. 

There are other a of great success in miniag. Such 
results as these are laid hold of by designing men, and tsed to bait 
the hooks by which those who are in a hurry to be rich are to be 
caught. Permission to search for minerals is obtained from the 





| possessor of the land near to some productive mine. 4. few trial 
pits are probably made, and then comes the formation of a company 
to work “ Huel Chance” (or some more attractive name is adopted), 
| through which the lodes from the fortunate neighbour ace shown, 
by the aid of a parallel ruler, to run. 20,000 shares is a usual 
number; but we see 25,000, 30,000, and even 65,000 shares proposed 
in prospectuses issued to the public. These are offered a £1, at £2, 
and at £5 per share. By avery ingenious system of puffing, by 


“reports” obtained from practical miners, by exhibiting specimens 
of ore—“ slocking stones,” not always obtained from the mine, the 
riches of which they are supposed to represent, and by the occasional 
“ wireing” (the cant term for telegraphing) great discoveries which 
have but little reality—large numbers of those shares are sold. 
From the nominal capital a deduction of from 20 to 30 per cent. 
must be made. The speculators on the mining market are of three 
classes—men with no means whatever, men possessing but very 
little money, and men with names, who become the promoters or 
directors of such mines as these for a “ consideration.” The mine 
has probably originated with men of one or other of these classes ; 
they obtain their remuneration by exacting from the compan 
when formed free shares or money, and either one or the por sy 
| taken from the nominal capital with which the mine will stand 
charged. ‘Transactions of this character, and sundry enigmatical 
operations connected with buying and selling of shares, swallow u 
much more of the subscribed capital; everything is carried on wit 
that easy assurance which deceives the unwary, and the audacity 
with which false statements are made often throws the experienced 
off their guard. The works at the mine, of course, go forward and 
a manager is engaged, who will report the wonderful prospects of 
the undertaking. If by accident a discovery of ore is really made, 
the promoters are soon enriched, and all goes “ merry as a marriage 
bell.” If no such accident favours them, they draw largely upon 
fhe credulity of their dupes, and, having obtained as much money 
a possible from them, there is a sudden collapse of the affair. 

Such is the character of a number of the mining companies 
vhich rise rapidly and perish with equal rapidity. Any system 
lased upon misrepresentation must dread the introduction of real 
| knowledge, and, consequently, all those who are concerned in such 
| asystem desire that ignorance should prevail, and they sometimes 
boldly persuade the miner that it is a “ folly to be wise. 

There is, however, a more satisfactory chapter than this in 
the history of British mining; and after the experience of con- 
silerably more than twenty years—with constant attention to the 
subject—I feel assured that mining, commenced with proper judg- 
mmt, legitimately carried onward, guided by the advice of 
experienced miners, and directed by honest intentions, is as satis- 
fadory a speculation as any in which a capitalist can engage. In 
evidence a this it is pleasing toadduce an instance of theresult of un- 
deviating honesty and ordinary caution. Upwards of fifty mining 
adventures were entered on; these represented a net pt of about 
£500,000; the mines were worked, exhausted, and abandoned, During 
the period between their commencement and termination these mines 
made a profit of upwards of £800,000, 

Thus we learn that, notwithstanding the uncertainty which 
attends all mineral explorations in the present state of our know- 
| ledge, adventurers may, by availing themselves of the assistance of 
men whose judgment has been formed by a careful study of any 
selected locality, and whose opinions are not biased by improper 
influences, not merely escape loss, but actually realise a fair profit 
if their speculations are sufliciently extensive. By this is intended 
the advice of an old and successful miner—Never to pull all your 
capital into one mine, but to extend it over many mines. 

The question, however, still naturally arises—Are there any 
methods by which may be determined, before commencing opera- 
tions and expending capital, whether there are metalliferous 
minerals in the vein it is proposed to explore? By stating briefl 
a few of the speculations which have been brought forward, it will 
be seen how curiously men have avoided the labour of investiga- 
tion, and contented themselves with random guesses. Agricola, 
the earliest writer on the art of mining, had some clear views on 
the science of mineralogy in its widest sense. Le believed the 
deposits in the lodes to have taken place from water, but his 
chemical knowledge did not enable him to understand the process. 
The dim light thrown by Agricola on the subject soon went out, 
and at the commencement of the last century fermentation was 
the favourite hypothesis—/a fermentation dans certains points par- 
ticuliers de la montagne. Organisation, or something analogous to 
vegetable growth, followed upon this—Les filons puissants en sont 
les branches principales; les veinules et les filets en sont les rameaux 
(Lechmann). ‘The time at my disposal will not admit of a detailed 
examination, with the requisite care, of the evidences which have 
been brought forward to support the views promulgated from time 
to time by different writers on the involved problem of metalliferous 
deposits in veins. Amongst the older writers we find Risler, Delius, 
Baumer, Gerhard, and a few others, regarding water as the agent 
employed by nature to fill the veins with mineral matters. 

Becher, Stahl, Henkel, Von Oppel, Hutton, and Playfair suppose 
these veins to have been Senuned by the operation of subterranean 
heat. Hoffman, Zimmerman, and Wallerius, who write with that 
involved caution, which ever betrays the want of clear views, 
devise hypotheses which oscillate between fire and water. Amongst 
nodern writers we find Fournet advocating the aqueous theory,* 
aad Bischoff powerfully supporting it, with the addition of chemical 
forees which appear necessary to the production of the mineralogical 
pienomena observed. Professor Cotta, who has studied with 
much care the apparent relations between igneous rocks and ore 
vdns, assumes that the metals originated in the depths of the earth, 
and that, under the influence of heat, they have been sublimed, to be 
devosited in the colder cracks nearthe surface. Delesse is clearly dis- 
poied to refer eruptive rocks and mineral lodes to the same cause, and 
Anédée Burat follows this path.t The leaning of Deville is also 
in this direction. Leithart puts forward some vague ideas on 
electrical action. This writer's subterranean geometry is good, but 
| hisphysics are sadly at fault. Becquerel records some exceedingly 
| curous experiments, showing that electric currents will produce 

maty of the phenomena observed in mineral deposits. Robert Were 
Fox has produced miniature veins in clay by the long continued 
actin of weak voltaic currents. These experiments have been 
repated by myself upop a much larger scale than those originally 
mace by Mr. Fox, and the results have been in remarkable confirma- 
tion of that gentleman’s views. All the more important writers 
who have dealt with thie subject have now been named. Sir Henry 
de kk Beche, who commenced the geological survey of the kingdom 
and established the Museum of Practical Geology, showed much 
interst in the subject, but he can scarcely be regarded as an original 
investigator in this branch of the science. Mr. W. Jory Henwood 
has given us a valuable record of facts connected with the mines of 
Cornwall, and Mr. W. Warrington Smyth has admirably described 
the mineral deposits of Wicklow and of Cardiganshire, but they are 
silenton the agencies to which they would refer the appearances 
whicl they have studied. 

‘l'w) views, however, which have been variously modified by 
differwt writers on geognostical, as distinguished from geological 
phenonena, prevail. One, represented by Hutton and Playfair, is 
intimaely connected with the igneous hypothesis of the earth’s 
formaton; while the other, which may be said to be embodied in 
the views of Werner, supposes all mineral deposits to have taken 
place fiom water. 

“Lok,” says Dr. Hutton, “into the sources of our mineral 
treasuris, Ask the miner from whence has come the metal in his 
veins. Not from the earth or air above, nor from the strata which 
the veir traverses; these do not contain an atom of the minerals 
now casidered. There is but one place from whence these 
mineralsmay have come—this is the bowels of the earth, the place 
of powerand expansion; the place from whence has proceeded that 
intense hat by which loose materials have been cousolidated into 
rocks as vell asthatenormous force by which the regular strata have 
been broien and displaced—“ Theory of the Earth,” vol. i, 
p. 180. ; 

“* What . may challenge as my own particular discovery,” writes 
Werner, “is, a, to have determined and described in a more par- 
ticular mamer the internal structure of veins, as well as the jorma- 
tion of the cfferent substances of which they are composed, and to 
have settledthe relative age of each; 6, to have given the most 




















* “The Laws which Regulate the Deposition of Lead Ore in Veins, 
illustrated by an Examination of the Gevlogical Structure d the Mining 
Districts of Alston Moor.” By William Wallace. London; Sanford. 


* “Etod 
rault. 1834. 

+ “‘ Traitéu Gisement et de l'Exploitation des Minéraux Utiles,” par M. 
Amédée,Bura:. Paris: Langlois et Leclercq. 


les Dépots Métaliféres,”” par M. J. Fournet. Paris ; Lev- 

















372 


THE ENGINEER. 





Dec. 26, 1862, 














=== 





ee — _ 
accurate observations and most perfect knowledge of the meetings 
and intersections of veins, and to have made these observations 
subservient to the determining their relative ages; c, to have deter- 
mined the different vein formations, particularly metalliferous 
veins, as well as their age: d, to have been the first who entertained 
the idea that the spaces which veins occupy were filled by precipi- 
tations from solutions."—* New Theory of the Formation of 
Veins.” Abraham Gottlob Werner. 

Geological philosophers conceive it to be necessary to start with 
the hypothesis of a cooling sphere. Without this they believe they 
are not enabled to account for many of the phenomena which are 
presented to them in the wide field of their interesting labours. 
That many rocks bear unmistakeable evidence of an igneous origin 
cannot be denied. They have been forced by some tremendous 
subterranean power through the superincumbent strata—they have 
altered the character of the rocks through which they have passed— 
they have overflowed at the surface, and spread out upon the sedi- 
mentary formations, and their physical structure and chemical com- 
position prove them to have been once fluid or plastic under the 
influence of heat. Beyond those truly igneous rocks, many of the 
deep-seated masses forming the earth’s crust have been referred to 
the action of heat. For a long period the Plutonic theory prevailed, 
and mineral formations were, without exception, involved within 
its fiery mantle. Eventually, as the science of geology passed fron 
the regions of speculation into the more trustworthy paths o 
observation, it was seen that water had played, and is still perform: 
ing, some most important parts in the earth’s mutations. Conse 
quently the balance now oscillates with a tolerable degree d 
uniformity between fire and water. 

We have only to deal with these views in their relation to meta- 
liferous deposits. The “Mineral Veins” of Mr. Belt* support 
the igneous origin of the quartz veins, or “ reefs,” as they ave 
called, of Australia. He thinks that he perceives in them cond- 
tions analogous to the trap dykes—which he had previously studird 
— intersecting the coal fields of Durham and Northumberland. Mr. 
Belt says, “If we admit the igneous origin of granite, and British 
geologists at least have admitted it, the conditions under which it 
must have been intruded and consolidated are those that would aso 
give rents or fissures, and fill them with metallic and mineal 





substances.’ 

Mr. Wallace, the author of “The Laws which regulate the Deso- 
sition of Lead Ore in Veins,” is of the school of Werner, andhe 
believes that he has determined certain laws regulating the forna- 
tion of the metalliferous matter in veins, His positions take a most 
important form, and they should become the subjects of serbus 
consideration to all who are interested in the expenditure of moaey 
in mining exploration. He proposes to lead the miner to such a 
knowledge of natural phenomena as will enable him to say, fiom 
the position of a mineral vein, if it will be worth working. Whetier 
Mr. Wallace's views be adopted or not, we believe that there wil] be 
but few readers of his book who will not be struck by its logeal 
character. From the “ Introduction” we glean that Mr. Wallac is 
a practical miner, engaged at the presevt time in carrying on im- 
vortant mining operations in Cumberland. He tells us “ it has aot 
Soon my lot to obtain the inestimable boon of a literary training ;” 
and, again, he fears “the distraction of thought unavoidably caused 
by the performance of official duties, necessarily tends to render the 
style unequal, and the chain of ideas somewhat broken and discon- 
nected, especially upon a difficult subject depending upon long and 
intricate investigations, carried on in a locality where there is no 
assistance to be obtained from scientific libraries, or intercourse 
with scientific men.” 

We are disposed to think it fortunate that this thoughtful man 
has been so placed by Providence as to be compelled to look at 
nature, and read her “ sermons in stones,” without being brought 
under the disturbing influences of society. 

The work commences with a careful examination of the geology 
of Alston Moor, which may be regarded as fairly representing the 
principal district in which deposits of lead occur. 

The positions supported may be grouped thus :— 

1. That Alston Moor consists, geologically, of a series of alter- 
nating strata of limestone, sandstone, and shale, and one layer of 
igneous rock. 

2. That those strata are penetrated, or pierced through, by a con- 
siderable number of fissures, of which by far the greatest number 
have a main general direction from the north of east to the south of 
west. 

3. There are few mineral veins which are locally called “ cross 








veins,” running nearly north and south, 

4. The largest quantity of lead ore has been found in the former, 
though the latter are not deficient of metalliferous ores ; but whether 
in the former or in the latier, the lead is found in the limestone 
beds, not in the sandstone or shale. (A few remarkable exceptions 
occur in this and other lead-producing districts, but the rule is as 
above stated, clearly pointing to some peculiar condition existing in 
the limestone rocks, which disposes the sulphide of lead to accumu- 
Jate in them.) 

Mr. Wallace is disposed to reject the commonly received idea, tha 
the fissures were formed during the consolidation of the rocks 
through which they run: —“ Sedimentary rocks have been consol 
dated under the bed of the ocean by immense pressure. A mass <f 
clay consolidated under a pressure of some hundreds of thousancs 
of pounds per square foot is not likely to contain many cracks or fis- 
sures” It isadmitted that all the enormous masses of rock-formation, 
included within the Carboniferous series, have been formed in tie | 
bed of the Old Red Sandstone ocean, and gradually upheaved to 
their present position, suffering, during this uplifting, an enormots | 
amount of denudation. “ The effect that would be produced by tie 
removal of such pressure from extended sheets of hard rock is well 
worthy the attention of geologists,” says Mr. Wallace, and he then 
clearly indicates his belief that small cracks or fissures have ben 
formed during the mechanical process of upheaval, and the subsequent 
one of denudation, relieving the underlying rocks from pressure. 
These have been gradually enlarged by chemical and mechanical 
forces until they present their existing appearance. It is not possible 
for us to follow Mr, Wallace in his clear statement of facts, or to gve 
his reasonings, generally marked by great logical discriminatbn. 
Suflice it that we state—and this is enough for our purpose —the gere- 
ral bearings of the views put forth by this industrious and cautius 
observer. Aftera most painstaking examination of the contour ofthe 
country, and the direction of the water shed, not only at the preent 
time, but as it probably existed during the epoch when the veins vere 
forming, Mr. Wallace deduces his “ laws of hydrous agency.” It 
is shown that the accumulation of lead ore in the veins is directly «on- 
nected with the facilities which were offered by the fissures forthe 
flow of water through them; this water—if we read our aithor 
right—being atmospheric, and not, as Werner and some ohers 
suppose, oceanic. This water, falling on the surface, charged with 
oxyven and carbonic acid, is supposed by this hypothesis to drive 
its mineral matter from the rocks through which it penetrates and 
that, subsequently, flowing through the cracks in the rocks —tis is 
deposited as * veln-matter,” against the sides, or, as they are cilled, 
the “walls of the lode.” 

Quoting Coleridge, who observes that “ the metal, at its height of 
being, seems a mute prophecy of the coming vegetation, nto a 
mimic semblance of which it crystallises,” the author sum: up his 
evidence and makes his deductions. We bave followed Mr. Vallace 
with the most thoughtful attention, and we believe that ve shall 
express the strong features of his hypothesis most clearly by putting 
it in the following form :-— : 

If it is possible to determine, with any approach to accwacy, the 
laws which regulated the flow of water through the fissurs of any 
set of rocks, it is possible to predict before working any mineral 
lode —regarding it as a fissure filled in—whether it is likey to con- 
tain metalliferous matter or otherwise, the deposits of meallic ores 
being dependent on the intensity of force exerted by the aqueous 














* «* Mineral Veins: an Inquiry iato their origia, founded ona study of 
thie Auriferous Quartz Veins of Australia.” By Thomas Belt London: | 
Weale, i 


agent, or, in simple language by the quantity of water flowing 
through the fissure. 

An important addition has been made to our knowledge in the 
publication, by Mr. Lonsdale Bradley, of Richmond, Yorkshire, of 
“ An Inquiry into the Deposition of Lead Ore in the Mineral Veins | 
cf Swaledale.”* There is nothing theoretical in this work. A series 
«f sections are given, with sufficient explanations, showing with 
securacy t!e conditions under which a metalliferous condition pre- 
vails in the mines of Swaledale. 

Mineral veins are either fissures—vast rents—produced by dis- 
turbances in the outer crust of the earth, which have been, during 
the lapse of ages, filled in with matters of various kinds, much of it 
being metalliferous, or they have resulted from the aggregation of like 
particles of matter—which were previously disseminated—during the 
gradual consolidation of the rocks, forming, at first, slight strings, 
thin bands, or small concretions. These have given rise to the exer- | 
cise of crystallogenic force, and thus produced space for the forma- | 
tion of larger deposits. 

The last hypothesis considers the mineral veins and the rocks | 
enclosing them to be contemporaneous. The first supposes tke | 
rocks tu be older than the lodes running through them. | 

I have rapidly sketched the conditions which exist at the present | 
time in relation to the mining operations in this country, in especial | 
| 








relation to the amount of knowledge which has been brought to 
bear on this important subject. I have endeavoured to direct 
attention to the fact that during a long period of time no advance | 
has been made in our knowledge of the phenomena of mineral 
deposits ; to show how purely speculative have been nearly all the 
explanations which have been published—in fact, to insist upon 
the position that empirical knowledge only has been brought to 
bear ou a subject which materially connects itself with the pros- 
perity of the land. 1 have approached the subject in the most | 
entire independence; Lam unbiased by any interest; my desire is | 
purely and simply to aid ia the introduction of some system which 
shall remove mining from that realm of speculation in which it bas 
been suffered to remain, 

It is important, in the next place, ere proceeding to examine the 
question, Can anything be done ?—to see if the value of the product | 
is deserving that attention which is necessary to insure a more | 
satisfactory result. By the continuous labour of some years | have 
succeeded in securing for this great mining country a statistical 
record of our mineral produce, which is not excelled by that of any 
country in the world. The results for the last three years are | 
shown m the following tables :— 

COAL. | 
Number of Collieries, and Quantities and Total Value of Coals raised 
in eace County in England, Wales, Scotland, and dreland, in each of 

the Years 1859, 1860, and 1861. 


Number of Collieries, Quantities of coals raised. 


Countes, 





















































1860. | 1861. 1859. 1860. 1861 
ENGLAND. | Tons. Tons | 
Northumbriand j Tons. | 
and Dunam.. 283 | 283 271 16,001,125 18,244,708 5 
Cumberlart .... 28 28 28 1,041,890 1,171,052 4 
York ... « 333 | 387 397 8,357,100 9,284,000 374,600 
Derby ..+« - dl 153 158 ) , - a 
Nottinghan - 2 | 21 22 5,050,000 5 4,940,000 | 5,116,319 
Leicesterenssees 14 | 14 il 730,000 740,000 
Warwick «2.6. 17] WW 16 | 355,750 545,000 647,000 
Stafford an Wor- j 
COSTET ce cceee H49 568 580 6,125,000 7,648,300 : | 
Lancashire . 3sl | 371 373 10,650,000 11,350,000 
Cheshire. 35 35 39 700,500 750,500 801970 
Shropshire . 59 68 66 765,750 850,500 829,750 
Gloucester , 60 | 63 il 
Somerset. 35 37 40 4,850,000 5,503,400 | 6,511,025 
Devon,...0. 2 2 2 | 
Total ..... 2,020 2,047 | 2,074 53,897,115 61,017,460 | 63,870,123 
Wales, North .. 81 84 78 1,662,000 | 750,500 1,870,250 | 
» Soutr.... 362 378 403 6,000,350 | S13. 6,690,771 | 
—-s — —————_ {————_——_ —__ —_ 
Total ..... 443 462 481 7,662,350 8,005,313 8,561,021 | 
Scotland.....+., 413 27 424 10,300,000 10,900,500 11,081,000 | 
Ireland .. 73 73 73 120,300 119,425 123,070 
2,949 | 3,009 | 3,052 | 71,979,765 | 80,042,698 | 83,635,214 | 
| 
Total for Urited Estimated Value. 
Kingdom .. 
£ £ 
17,994,941 20,010,674 20,908,803 





This erormous amount of wealth is annually produced from our 
rocks by ‘he exercise of human industry. In our collieries, too, a 
vast amomt of merely animal force is employed under the direction 
of a few i:dividual minds trained to the duties. Method has usually 
been fairl: introduced ; and the colliery owner, under the guidance 
of the viever, has availed himself of that knowledge which science 
can only give. The lamentable casualties, however, which are con- 
tinually recurring, prove that there is yet much to do in the way of 
instructio: ; and let me ask is it not in evidence that the great 
loss of lik, which is shown by the colliery inspector's report, 


| amounting to about 1,000 in each year, as the following summary 


for ten years will show, is chiefly due to the ignorance, and con- 
sequent obstinacy and recklessness, of the working men :— 


Summary of Lives Lost in the Coal Wines of the United Kingdom 
Sor the Ten Years ending 1860. 

Lives Lost. 
1,062 


Years. 
185 
1852 





a a a a a a ° 779 
SON xs om 6s 46 Ow C6 We Ge 66° 40, os oe 728 
a ee a ee a ee ee | 
SS ae a a a a ee a a ee | 
oe ws 66 we as ee (en BSE ‘OR o8 60 co 0 931 
1659 4s ce ee ‘on oe 8S OS BO ae oe oe 904 | 
TD ac te We “om ce ee 0(e 68 he ee ne oe ce 
| 
Total lives lost 2... 9,090 


| Our mines, 


_ General Summary for 1861. 







MINERALS. Quantity. 














Tons. 11,640 
231,487 


90,696 





Silver ore 
Zine Ore 

Pyrites .. 
Arsenic... 
Nickel ... 
WOE ccccccesccccesce 
AMUN . ccccvovcccesse 
Manganese .... 








Sundries—gossan, ochre, &c. ” 
SEES  cccenicsvecasseeees ” 
Coals (sold and used) ” 20,908,803 
Other minerals .....+..- weteces® 880,114 





Total Value of the Minerals produced in 1861 .. 





£27,509, 5 








Metals produced from British Minerals 

















Quantity. | Value, 
——— | —____. 

GOS cecccccccccsssscecedccesseseooscccss OR, 2,784 | £10,816 
TM ccc ocercvoveseeetecos 7,450 910,762 
| Copper . 15,331 | 1,572,430 
Lead .... coneow ~ 2 65,643 1,445,255 
SEWGE ccncsswswes « Oe 569,530 144,161 
TANG c00 - Tons. 4,415 79,101 
DM GEE. Vst-cvecuutinetinndasedenteesine ae 3,712,390 9,250,975 


Total Tale OF TS ANGIE. sccecccdcceosscccsecce 13,443,550 





Estimated value of other metals ... 250.500 

ONE. v.ocdie'ins secon e0sesesicessesesenseose 20,908,803 
sonaacnasienaiaecs —_——__. 

Total value of the metals produced, and coals ........ esee = £34,602,853 


The mind of man is only brought under the control of reason by 
persevering efforts long continued. The soldier is carefully trained 
to act under the guidance of an individual mind. He is taught to 
know that his own safety, and that of those with whom he is 
banded, depends upon implicit obedience to the guiding head, and 
almost daily drill is found necessary to maintain this discipline. 
The hosts of miners who have to face death in other and yet more 


} terrible forms than appear on the battle field, are left to train them- 


selves to their subterranean toils, and remain untutored to the end 
in any of those departments of knowledge which would bring their 
wild impulses under the contro! of reason, and arm them with the 
means of avoiding the dangers into which they impetuously rush. I 
cannot, however, on this occasion venture further upon this. My 
purpose is rather to deal with the metalliferous mines, minerals, and 
miners. 

I feel assured that in nature there is no uncertainty; that the 
mineral veins, with all their apparent irregularity, are as dependent 
on some fixed law as is the motion of our satellite, and the recur- 
rence of the tides on our shores. The earth was given to man that 
he might subdue it, and brute matter, with the physical forces in 
connection with it, can only be brought under ‘subjection by tho 
influence of mind. No discovery was ever made ‘without ‘great 
labour. To work and wait is man’s destiny, and unless he will 
bring his industry to bear on any subject, and train himself to 
patience, the truth will not be disclosed. 

To observe correctly requires close and constant training. The 
senses deceive us, and, unless we are ever on the watch, our minds 
advance under the influence of imagination more rapidly than is 
consistent with the mining for truth to which we are e nnpelle d to 
submit. To remove mining, therefore, from the system of guesses, 
which now rules it, a system of method must be introduced. Edu- 
cation, and education of that character which is peculiarly scientific, 
is the only means by which we can give grester certainty to the 
exploration of our metalliferous rocks. 3 

By training young miners to observe correctly, by directing their 
observation, and compelling them to make an exact note of every 
fact, however trivial it may at first appear to be, we should obtain a 
record of conditions which would probably in a little time guide 
the philosopher towards the laws by which the metals have been 
deposited as ores in veins. No one ean deny, if he has paid any 
attention to the conditions of the mineral lodes, be they of tin, 
copper, or lead, that there are evidences of certain constants in the 
mode of their occurrence. This being acknowledged, why do we 
not at once organise the method by which more exact information 
may be obtained? I have been told that the miner will not be 





| educated, and the failure of some mining schools bas been brought 


forward in proof that knowlege is distasteful to the labourers in 
I am placed in the very happy position of being enabled 
to deny the assertion. 

Schools for miners were established at such a distance from the 
mines and the miners’ homes, that it was impossible for the mar who 
had laboured eight hours in the dark recesses of tlie earth, and toiled 
for an hour on perpendicular ladders in climbing to the surface, to 
attend the school. he effort, it appeared to me, should be made, 
seeing that the miner could not go to the school, to take the school 
to the miner. 1 have worked to this end, and organised the Miners’ 
Association of Cornwall and Devonshire. With very limited sub- 
scriptions from the mineral proprietors and from others connected 
with the miues, ten classes have been established in as many mining 
centres. In these classes are taught, by qualified teachers, chemistry, 
mineralogy, mechanics, surveying, and inechanical drawing. Each 
of these classes is well attended by working miners, and the applic 
tions made to the Council of the Miners’ Association to establish 
yet other classes in other districts are urgent, and, unfortunately, at 
present, beyond the means at their disposal. 

That we have to contend with the prejudices of the older miners 
is certain. We have, however, passed through the period of active 





| opposition, though still we have to combat the silent repressory 


efforts of those whose game is speculation, and whose living depends 
on the uncertainty of ignorance. These must fail before that steady 
perseverance in a good cause, which will, | believe, distinguish the 
progress of the Miners’ Association. So far as the experiment has 
been carried, it has proved a success. A most earnest desire has 
been manifested by the young miners to learn those branches of 
science which it is thought right tu introduce in the classes. 


TIN. 
Nanber of Mines, Quantity of Ore raised, and White Tin produced therefrom, in England, in each of the Years (ending 


29th September), 1859, 1860, and 1862 





NUMBER OF MINEs. 
COUNTRIES. } . 














Wuitr Tin. 


TIN ORE, 








1859. 1860. Is6l. 1859 1860. Is6l 1850 1s60. 1861. 

Tons. Tons. rons. Tons. 

Cornwall ....ce-ees 125 139 144 10,069 6415 | Ug, 7.016 

DR cccawsrvesesencwsvnc eseseenreds % 4 1 iil | ei > * msgusid 
| cia eaaatailcacdemctatil he ee EE 

| 128 143 148 10,180 10,400 10,963 | 6,497 6,656 7,016 

| ESTIMATED VALUEe 
ee £738,458 £512,160 £793,698 £850,452 | £366,306 £857,706 
| 





The utmostcare is taken to avoid in every way any interference with | 
the labours of the miner; heis only taught those sciences which are 
directly available to his bread-gettiug, and only so much of these as 
appears necessary to the proper training of the miner's mind. 

Experience has proved that it does not do to force knowledge of 
any kind on tae untrained mind. It is rejected if the attempt is 
made, conseqiently the Miners’ Association, having prepared its 
machinery, wiits the invitation of those for whose benetit it is 


* Published by Stanford, Charing-eross, } 


| year from the working miner, and not less than ten 


intended; and no teacher is sent into a district untila class of not 
less ten members is formed, and these members agree to subscribe 
to the general fund. The subscriptions are sm five shillings a 
zs a year 





trom the mine agent or manager. In addition to tl m of class 
instruction, periodical meetings are heid for the purpose of readiag 
commubicadons [rom tie tmluers on Lie several suuj connected 
with the conditions of, and the working of, the mines, the mechanical 
appliauces necessary, and the modes of preparing the ores for the 


market. In this way it is hoped, by slow but sure degrees, to intro- 
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THE ENGINEER. 





duce an improved system into a district where, with the tenacity of 
the ancient Celt, they still cling to the practices of their fathers. 

That which has been done, which is now doing in Cornwall and 
Devonshire, may be done elsewhere. We have, it is true, mining 
schools at Glasgow, at Wigan, andat Bristol. Iam only personally 
acquainted with the school at Glasgow, which progresses in a most 
satisfactory manner. But what are these amidst the masses of 
miners spread over the length and breadth of our islands. Let us 
examine, with as much correctness as we can, the conditions which 
exist. 








In Great Britain there are 

Coal Mines = 3,000 employing 

Iron mines +» uncertain ” 

Copper mines .. 167 ” 

Tin mines eo 148 ” 

Lead mines os 390 cs 

Zine and others.. _ ” 1,000 we 

Making atotalor .. .. «+ 336,000 persons. 

actually engaged in mining operations: this is exclusive of quarries 
of all kinds. 





COPPER. 


Number of Copper Mines, and Quantities and Total V 





Talue of Ore in each County of England, Wales, and Ireland, and of Fine Copper 
produced therefrom in each of the Years 1859, 1860, and 1861. 

















































































NUMBER OF MINES. CopreR ORE. FINE COPPER. 
COUNTIES, &e. pcsinleil emaninemninadial 
1859. 1860. 1861. 1859. 1860. 1861 1859 | 1860. 1861. 
ENGLAND AND W ALES. | Tons, Tons. | Tons. Tons. | Tons. Tons, 
Cornwall .ccccecccececceeceeesesese 121 | 96 97 d 183.498 ce pe SE pete oe 
3,498 182,534 181,594 12,202 12,210 11,663 
Devon.. . 10 20 20 5 ‘ | ‘ , 
Cumberlar . 5 6 7 624 184 168 
Anglesey . 3 | 2 3 448 416 486 
Carnarvon . . 2 | 3 5 9 | 114 109 
Cardigan . 3 5 2 | 3 5 5 
Montgomery. . 1 ee 1 | | mF a 8 
Isle Of Man cesceeseeere . 1 4 3 | 26 53 93 
Cheshire secececccccncccececvceceeess 1 1 | 1 427 | 195) | 215 
147 137 | 139 12,829 13,137 | 12,747 
. Estimated Value. 
Total for England and Wales «+ | 
| £ £ £ £ 
! 1,379,801 1,259,660 1,118,810 | 1,414,745 | 1,307,842 
Quantities. 
IRELAND. Tons. Tons Tons. Tons. Tons. Tons. 
Cork 2 3 1 4,536 6,466 7,350 651 780 
Tipperary . 3 oe | ee | 298 ee oe | oe ~~ 
b= a wore eet 1 1 | 1 6,090 7,765 6,670 756 667 
Wicklow* oo eees 3 | 6 3 3,238 4,180 1,641 586 2 
Clare ..eess- 1 | ee ee 96 ee ee 4d be a 
/ 10 | 10 s 14,258 18,411 15,661 1,248 1,993 1,474 
| | Estimated Value. 
| 
Total for Ireland ..e+.eeeee eens | - : 
| } £ £ £ : d 
108,171 | 167,540 141,263 125,215 206,564 151,232 
Quantities, 
Tons. ‘Tons Tons, Tons. Tons. Tow. 
14 23 20 14,510 21,732 19,028¢ | 693 838 11D 
(| ae paar 
Copper ore purchased by private co | Estimated Value. 
tract from sundry districts not in- | : 
ClUded ADOVE...eceeerereerereeee | | £ £ £ | 4 
| mi es 18,863 104,654 76,489 84,952 113406 
| = = ‘ - = 
— ~ Total Quantities. 
ses Tons. Tons. Tons. Tons, Ton Tas. 
171 170 167 | 236,789 236,696 231,487 15,770 15,968 | 15,31 
| | 
Total Estimated Value. 
Total for England, Wales, and Ire-< | 
BAR. covcess cvcesevoese € | £ £ £ £ | € 
sii 1,506,835 | 1,507,183 1,364,727 | 1,734,700 1,700,261 | 1,592,480 


\| oe 





* In addition to these copper ores, some copper is sey 





rated from the iron pyrites of Wicklow. 





+ Including some iron pyrites from which copper is separated, 


LEAD. 


Number of Mines (selling ore ), Qu 





antities and Total Value of Ore raised, and of ” 
Scotland, and Ireland, in each of the Years 1859, 1860, and 1861. 


Metallic Lead produced therefrom in England, Wals, 













































































































NUMBER OF MINES. LEAD ORE. LEAD. 
COUNTIES. “459. | 1860. 1861. | 1859. 1860. 1861. | 1859. 1860. isa 
| scien a Sos a 
. , | | — 
E D } | ‘Tons. Tons. Tons. Tons, Tors 
2NGLAND. 
5 | 38 44 7,842 6,401 6,690 | 29 
Cornwall ceeeseneenespersneneesyver ee? " Po il | 3172 3,019 V4 
Dee cee sees a1 |e | oi oe | SS . i ea 
ris seeeeeeee " 9.57 20,206 , 22 
Durham and Northumberland .....++++++e+e+s| . 7 = = a ‘ 4 
Westmoreland .ccccccccccccccccseescsssereces 1 : 1 160 : 106 ] in 
Cheshire ..cccesess | S* < a 10,929 6.710 7.376 5,1'8 
Derby* coee eeccccceses 4 4 9 4.002 4.032 4.616 3.57 
Shropshire coeeeecccseevececeveseeese 13 23 30 9704 10/665 8\801 6213 
YOrk wccccccccccccccesccccccscsesss | 4 ; 4 | 350 ann 860 oo 
Somerset..-+ se eeeccccceccceses *| 5 
DER ccceecccsossiovessorsneserees B 1 1 1 | | Ss _ 
Total for iia cs cccacuocudeiiel 161 215 224 | 42,706 : wade < 
Cardigan — cence 23 39 43 7466 7,355 7,755 RIG 
SEs seessnneneeronets | : “4 ms 913 781 1442 1,00 
Seni ccoons il 14 4 5,076 6,182 7,647 5,48 
tae spies 26 26 48 4,947 4,410 yn 
Montgomery 12 17 14 25136 2,452 1380 
Meroasth . | 2 5 3 263 207 ( BS 
Merione Ll seececccees | Be 1 l oe | 230 97 - 158 52 
Pe ao seeeeeee . = 2 2 69 50 37 45 35 23 
Canaatian, oa . 4 | 1 19 157 233 172 120 166 BA 
Total for Wales im! aa 145 147 «20,656 22,177 24,219 15,620 16,159 17,64 
ws a ae cont ane = 
err ia | 5 | 5 | 2,464 2,810 2,717 1,880 | 2,09 | 21 
ISLE OF MAN coeseers a = oe : . ; a 
ScoTLAND. | | | , e 
Argyle ...0ceese- 1 i | 1 44 21 39 34 16 29 
Sirkeudbright | 3 2 2 148 69 1i5 ul 48 84 
— ee e | 1 1 1 935 1,053 742 656 737 90 
ba B seeeese | l l 1 750 750 803 500 | 500 52 
Pe op : 4 * 1 69 80 60 40 | 57. I 43 
CREE ccrccsmmnen| © | © 7 1,946 1,973 1,760 1,347 1,358 1228 
IRELAND. | | | | | 
Louth ...cccccccccscccccccsecccece 1 ee es 20 | o | oo | 14 | * 
1 1 1 60 | 60 | 45 38 35 29 
2 i o 57 | 95 ee | 38 | 64 ‘ 
oe ee 1 ee os 280 oe ee 221 
Dow : 1 1 ee 228 168 ee 170 128 : 
—......... 3 2 p 2,047 | ages 1,926 1,332 | 1,230 1232 
y With ccie ee ° 1 oe ee 100 ee oe 70 
—o eecccccccesese : : * 9 40 130 } 52 29 | os 40 
Galway ...cccccccccccccceccces 4 1 1 ee 5 | il - | 3 7 . 
Total for Ireland .eccscccveececcecess ll 9 7 2,457 | 2,392 2,403 1,624 1,562 1592 
SUNDRIE Re a sas oe 105 40 | 55 56 30 37 
SUNDRIES ..cseccececececesens oe ee | a. | o | f bs 
| 91,381 88,744 | 63,233 
Total for United Kingdom .eseseeeeees 264 | 380 390 EsTIMATED VALUE. 
| £ £ £ £ £ L 
1,256,641 1,232,063 1,136,249 1,410,095 1,412,760 1,45,255 








* The number of mines in Derbyshire is not known, but the ore is generally obtained from small working: 


three tons per annum. 








8, producing only from a few cwts,to two or 











Out of 390,000 ther’ certainly are not more than 300 under 


any such course of instruction as is necessary to fit them properly 
for the labours to which they are destined. We boast of our edu- 
cational progress, We teach reading and writing in every—the 
remotest—corner of the land, and there we stop. We instruct our 
children in a knowledge of the signs by which ideas are expressed, 
but we leave them to gather ideas by any accidental means which 
may present themselves. We put tools ‘into the hands, but we 
trust to chance for a knowledge of the way to use them. 

I do not think it necessary to discuss further the question of 
the worth of knowledge to the working man. The unfortunate 
evidence which is constantly recurring of the loss of life in our 
collieries and mines convicts us all, as a people, of great careless- 
ness. The pyramids of Egypt were built by mere brute force 
controlled by a despot’s hand, and guided by some master mind. 
Some of our vast engineering works, our railway tunnels, and our 
nilway cuttings, have been executed under the same circumstances, 
We have gone on trying the experiment in our mining operations, 
aid every accident proclaims that the system does not auswer. If 
we would save life we must educate the living in the causes of 
dinger, and teach them the means by which these may be guarded 
against. The ventilation of a colliery may be the best possible, 
the truest science may have been brought to bear on the problem, 
atd in obedience to exact laws everything may have been arranged. 
Then, having taken all this care, having expended all this thought, 
tine, and money, we leave it to the mercy of any individual man, 
ou of many hundreds of ignorant men, who, through their very 
ignorance, are thoughtless, reckless, ; 

Again, hundreds of thousands of pounds are expended annually 
inthe éxploration of our mineral districts. There is a rare—a 
tenpting—supply of minerals in these islands. We have gold and 
silrer, copper, lead, tin, zine, antimony, nickel, cobalt, bismuth, 
urmium, chromium, and other of the rare metallic minerals, not to 
meation our vast stores of iron; coal beds, which are enormous, but 
which we are wilfully wasting, and earthy minerals of great value. 
The hoarded treasures are mined for by men who burrow, as does 
themole, without any guiding light. The result is that mining for 
metallic minerals is not, on the whole, remunerative, whereas it is 
the *xpressed opinion of men whose experience entitles them to 
atteation, and whose utterances are the result of careful thought, 
thatno industry should yield so fair a profit if prosecuted with judg- 
men, and carried forward with the necessary knowledge and con- 
seqient economy. It may be asked what can be done to remedy 
the evils which ] have described ? The one ouly remedy is a correct, a 
fitting education. By this I mean instruction in such truths as will 
serve as guiding and as warning lights. 1 do not dream of making 
miners men of science—I would avoid that superfluous knowledge 
which does tend, in poor, fallible human nature, to generate conceit. 
1 would not attempt to teach mining in a school, The only school 
in which mining can be taught is the mine itself; but I would bring 
in ailof that practical teaching on which we must insist, those aids 
which have been afforded by the investigations of true science. At 
asmall cost in each mining district schools might be cheaply esta- 
blished, and the means afforded for the aequirement of that modicum of 
knowledge which is really required. If desired, in well-selected cen- 
tres, a yet higher class instruction might be given to those who had 
shown they had the industry and ability to deserve those larger 
advantages. From these, again, might be gleaned the more remark- 
able young men, and to them might be offered the full scientific 
education which is afforded by such an establishment as the Royal 
School of Mines. 
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IRON ORE. 
Quantities and Total Value of Iron Ore raised in each County oy 


Ey gland and Wales, and in Scotland and Ireland, in each of the 
years 1859, 1860, and 1861, 


| 
COUNTIES. 1859, | 1860. 161. 
England and Wales: Tons. Tons. 
Northumberland and Durham .... 12,500 10,750 
Cumberland ..scceeseeeeeees seen 168,782 472.195 
Lancashire. .« 120.829 519/180 








York, West Riding 255,700 235,500 
» North 4 | 2 1,471,319 1,130,761 
Derby ..seeeceeeees . 375,500 396,920 


Stafford .+.eee 1,449,000 
Oxtord...++ . 6,033 
suckingham and Northampton.... 


Lincoln 























Warwick.. PTTTTT TTT ttt 19,500 

Shropshire . seeeeeeeeeeeees 165,500 223,400 
Thint, RC. ceccccccccccecsscevces 85,097 86,500 
Douth WaleS ceccceccceseereeeeee 649,758 630,705 545,706 
CIOUCESICT pcccccceeeceeeeeeerese 106,292 90,466 100,420 
DOMCTSCL. oc cece cece ereeereeeeeee 29,083 24,102 32,763 
WIS cc cccccececccceeeeteeeseee 28,093 76,201 55,779 
HimtS cc cccccccesccsecsecece 6,119 4,008 
DGVON cc ccccccee soesererececese 3.836 » Bue 





Comwall 





25,053 








Total for Engiand and Wales..  5,447,2¢ 











5,872,427 
oe | - — 
Isle OF Mam .ccceecceeceneresecess | 1,671 967 
Scotland .. o . 2,150,000 1,975,000 
Trelantl cesceeccecccercreveeseceed | 106 165 
—_— - | = - _—_—_——_——_ 
7,876,581 | 8,024,204 7,215,518 








(. 


Total Estimated Value,* 
l £2,507, 860 | £2,466,929 | £2,302,371 


Total for United Kingdom 


* The estimated value at the place of production, 


PIG IRON. 
Quantities and Total Value ef Pig Iron made in each County in 
England, Wales, and Scotland, in each of the years 1859, 1860, and 
1801. 


QUANTITIFS, 































COUNTIES. - 

1859. 1860, 1861, 

England md Wales: Tons. ‘Tons. Tons, 
Northumberland scccsssecesess 31,500 69,093 73,260 
lurha 370,339 340,921 312,030 
Cumbe — 87,950 55,165 
Lancaslire .... sous 81,250 09,377 
York cwocce . 301,077 346,765 377,521 
Derby .cccccccs esece 139,250 125,550 129,715 
Staffordand Worcester > 616,800 616,450 fs3,350 
Shropsh¥e eseeees ° 149,480 145,200 140,791 
Flint, & ... 26,980 49,360 46,658 
South Wiles - | 985,290 969,025 816,300 

Somerset .. d! . 1,960 ae 
. HOC =e 330 

ee j| 10,500 ois7s 4 188 
Gloucester ...... 31,750 26,458 23,163 
Northamjton .escccccssscccee | 12,800 7,595 7,730 
Total for Emland and Wales .... 2,752,354 2,889,753 2,762,390 
Scotland... succcscccsssccccccecs 960,550 937,000 950,000 
3,712,904 3,826,752 | 3,712,390 


Total for Unite! Kingdom.......+ EsTiMATED VALUE. 
£11,138,712 | £11,480,256 | £9,280,975 
| 


GOLD.—1861L. 


During this year, for the first time, gold, in sufficient quantity to 
demand a secion of our mineral returns, was produced from the 
Vigra and Chgau Mines, in Merionethshire, to the extent of 
2,886 oz. 3 dwt, the value of which was £10,816 17s. 
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SILVER. 
Quantities and Total Value of Silver extracted from Lead Ore raised 
m each county in England and Wales, and in the Isle of Man, 
Scotland, and Ireland in each of the years 1859, 1860, and 1861. 


















































Counrizs, &c. | 1859. 1860. 1861. 
England :— | Oz. | Oz. Oz. 
Cornwall cccccccccccccccese eee 215,964 180,757 173,344 
Devon...eee | 66,875 | 53,059 45,187 
Cumberland ....cccccesecceveees| 39,406 | 32,506 37,115 
Durham and Northumberland .... 74,222 | 84,254 78,265 
Westinoreland ...cceccccscsees 431 | 1,695 21,214 
Staffordshire ..... ool o | o* 125 
Yorkshire . ih 1,173 | 3,385 3,650 
Shropshire. soul +s “ 1,317 
Derbyshire. fool 3,000 | ms 1,000 
Somersetshire nraeneel 950 | 850 850 
CUM Macewadsccccccctesccesess! 150 | 45 95 
Total for England ....+0..es| 402,176 | 356,853 | 362,162 
Wales : i——— | 
Pembroke ..eeeee eereccscccce oe +. | 116 | 400 
Cardigan * em 37,787 44,807 | 54,989 
Carmarthen . i 1,700 | 1,310 | 2,680 
Denbigh... oul 14,318 | 16,661 20,539 
Radnorshire , ‘ a 125 | 175 oe 
FEM ccs a 22,693 31,092 | 25,779 
Montgomer a 6,036 7,665 | 11,169 
(Oa RES 962 1,076 | 948 
Caernarvon ., eeoee 480 1,162 | 990 
| 
Total for Wales cvcccccccces| 84,101 | 105,064 | 917,534 
I I Sdirciirneniideiere 56,974 60,170 | 67,285 
Scotland, . oe 3,140 | 4,13! 
Ireland , #) | 14,365 | 12,39 
BARGE, cccccvcccoesse | 277 22 
Silver froin (silver Ore) ..eceeeees | S871 | 5,79 
HHIAD 
Total for United Kingdom . ( Estimated Value. 2 
£158,407 £172,903 L144flsl 
ZINC. 


Number of Mines in Great Britain, Ireland, and the Isle of Man. 
Quantity of Ove and Metallic Zine produced therefrom in eah of 
the years 1859, 1860, and 1861, 


NUMBER OF MINEs, Zinc OREs. 


Counties, &e 





















1859. 1860. 1861. 1859. 1860. Isl. 
: |; Tons, Tons. | Tas. 
Cornwall ccvccccese 18 19 6 | 2,423 4,772 | 5,94 
Devon 2 3 1 | 289 217 5 
Derby..... . * * | 1,500 1,470 1,625 
Shropshire... 1 _ os | 66 “oe aa 
Cumberland . 3 = a 660 558 7 
Cardigan 7 8s | 8 | 2,436 2,230 | 1,807 
North Wales. s s | 8 | 3,089 2,543 | 2,250 
Isle of Man 1 1 1 2,564 3,181 3,255 
Treland ..ccccceevee 2 2 2 77 580 | 890 
42 44 29 13,104 15,551 15,759 


| METALLIC ZINC, 


Tons, | Tons. 


| Tons, 
4,357 | 4,415 


3,697 


Total produce of the United Kingdom, 1861.... 


ESTIMATED VALUE. 
75,782 | £89,536 £79,101 
| 


* The numberof mines is not known. 


A commission has been, during the year, most industriously at work 
inquiring into the conditions of our metalliferous mines and the healt) 
of our miners, We must wait fortheir report, which (appear when it 
may) will be amost important record of facts. Whatever may be the 
advice of the commission tothe Government. of this I am assured 
—that money will continue to be squandered in lavish expendi- 
ture on mines that are unworthy of trial ; that wealth will be wasted 
through the errors of ignorance; that dreadful casualties will cen- 
tinue to horrify us; and that the miner will perish ere yet he aas 
reached the number of his days; until we have crushed out ‘hat 
dark ignorance which spreads over all like a fungus, and lave 
planted in its place some of the seeds from the tree of knowledge. 





THE RICHARDS INDICATOR. 


Tuts invention, patented by C. T. Porter, of 99, Cheapside, relates 
to an improvement in apparatus for indicating and delineating the 
action of steam in the cylinder of a steam engine. 

‘The form of steam engine indicator in most general use & that 
commonly known as the * McNaught Indicator,” in which the piston 
and its guiding rod have the same range of motion as the pencil ; 
but as the piston and rod are necessarily made quite heavy, and 
their range of motion extensive, in order to preduce delineations on 
a sufficiently large scale, the momentum of these parts is so great, 
and the tremulousness of the spring is so considerable, as to render 
the instrument unserviceable for application to engines having rapid 
movements. While, therefore, it is desirable to reduce the mo- 
mentum of the parts which are moved by the varying pressures of 
the steam, as well as the length and consequent tremulousness of 
the spring, it is also desirable that the pencil or marking pointshould 
move in a straight line, in order that its delineations, which should be 
on a large scale, may readily be measured with accuracy, and in order 
also that the paper on which the delineations are made may be damped 
in the usual manner around a cylindrical drum, to which the requisite 
movements can be readily given by the customa‘y meas. To 
furnish an instrument possessing the above mentioned cesirable 
features is the object of this invention, and to this end -he said 
invention cousists in the employment of a lever or ‘ts equivalent, 
so connected with the pencil and the piston as to give to tie pencil 
arange of motion greater than that of the piston, in conbination 
with a system of levers or an equivalent therefor, so arranged as to 
cause the pencil’s point to travel in a straight line, substaatially in 
the manner hereinafter clearly set forth. 

Fig. 1 is a plan of the instrument; Fig. 2 is a side elevaton of the 
same; Fig. 3 is a vertical section through the centre of tie spring 
case A; and Figs. 4, 5, and 6 show parts of the instrument in detail 

A isa cylindrical case containing a small steam cylinder 1, in which 
moves a piston C, the movements of which are regulated by a spiral 
spring D, These parts are constructed and arranged ir a manner 
similar to, but are much shorter than, the corresponding parts of an 
ordinary McNaught indicator, making delineations ov the same 
scale, ‘To the outside of the case A is secured a feruleE, an arm 
from which supports a cylindrical paper-holder F, which in con- 
struction and arrangement is similar to the paper-holding drum of a 
MecNeught indicator, and it receives the proper ceciprocating 
movements in the same manner. Around the upper part of 
the ewe A is a ferule G, to which are attachal two arms 
H and J, one of which, J, supports the fulcrum pin K of 
a light lever L, the extreme end of which lewr is jointed 
to the end of a lever or link M, the opposite eni of which is 
jointed to the extremity of a delicate lever or radus bar N, the 
fulerum pin O of which is supported by the arm H. o the lever L, 
at a point distant from its fulerum K, about one-fourt: of the length 
of the lever, the rod P of the piston C js gonnected by means of a 











THE RICHARDS 
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INDICATOR. 











forkal link (, which is jointed by a knuckle KR to the upper end of 
the nd P. In the centre of the link M is a holder for the pencil 5, 
whic: receives from the piston C, through the lever L, a range of 
perpadicular motion about four times greater than that of the said 
pistot, and the levers L and N are so proportioned and their 
fulerums are s0 adjusted that the marking point of the pencil S is 





caused to move in a straight line in the same manner that the 
“parallel motion” of a steam engine causes the end of the piston 
rod to move in a straight line. The movements of the lever are 
indicated in Fig. 2. The application and mode of using this 
improved indicator are essentially the same as of McNaught’s in- 
strument, and need no description. 








SMITH’S THRASHING 








Thisinvention, by John Smith, of Coven, near Wolverhampton, 
has forits object improvements in thrashing machines. In a former 
provisimal specification filed by him, and dated the 28th of February 


last, Nu 531, he described an invention consisting (in part) in arti- | 


ficially heating the current of air which is employed for raising 
the gran from the lower part of the thrashing machine to the 
upper. He has since discovered that a current of artificially 
heated air may also be usefully applied in a thrashing machine 
in the fdlowing manner:—The current of artificially heated air 
may be employed in winnowing the grain as it passes over the 
riddles aod falls from riddle to riddle; or, where the grain is raised 
by a mechanical elevator, in place of by a current of air, the artifici- 
ally heatd air may be made to pass along the elevator trunk. Ora 
current ¢f artificially heated air may be made to pass through the 
barley himmeller, which is a horizoutal or inclined passage through 
which tle grain passes, and where it is kept in constant motion by 
revolving instruments, which by the friction they produce 


MACHINES. 
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spike 


brighten the grain and in the case of barley knock off the 
Or the grain may be made to descend a passage or spout traversed 
by a current of artificially heated air, which may then, if desired, be 


used to separate the light from the heavier grains, as is in some 
cases practised, or the passage or spout may be placed horizontally, 
and the grain may be carried aloag it by a screw or other similar 
instrument, or the current of air may be sufficiently strong to carry 
the grain with it. In all cases, however, in which a current of arti- 
ficially heated air is used in conjunction with thrashing machines, it 
has been found most advantageous to obtain the artificially heated 
air required by causing a fan to draw its supply of air from 
the smoke-box or flue of the engine employed to drive the 
thrashing machine. In some cases the grain as it passes from one 
part of a thrashing machine to anotlier is caused to pass through 
a passage surrounded by a steam jacket, or heated by steam pipes or 
cases, and the steam jackets, pipes, or cases are connecied by suitable 
pipes with the boiler of the engine. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





PROVISIONAL AND FINAL SPECIFICATIONS. 


Sir,—As illustrative of the views expressed in your last leader, 
that improvements of detail may be described for the first time in 
a complete specification and there claimed, I enclose two extracts 
from chapter xii. of “ A Treatise on the Law and Practice relating 
to Letters Patent for Inventions,” by J. P. Norman, M.A., bar- 
rister-at-law, published in 1853. 

1. Every patent contains a condition that it shall be void if the 
atentee does not particularly describe aud ascertain the nature of 
is invention, and the manner in which the same is to be performed, 

by an instrument in writing under his hand and seal, within a cer- 
tain time named in the patent. “ This period is allowed to give him 
opportunities for perfecting his invention by experiments, and calling 
to his assistance the knowledge and experience of others,” in order 
that he may make his specification as clear, correct, and compre- 
hensive as possible. The object of the specification is to put the 
public in full possession of theinvention, to the end that it may be 
generally exercised after the expiration of the period of protection 
granted by the patent. 

40. The specification ‘‘ must embrace all the patentees’ discoveries 
and improvements in the mode of carrying the invention into effect, 
up to the day of completing the specification.” ‘Time is allowed that 
the patentee may make experiments, and have an opportunity of 
calling to his assistance the knowledge of others on points where his 
learning or practice falls short. If a person, at the time of applying 
for his patent, has in his mind an invention capable of producing 
the proposed effect, and has brought it to a great degree of perfec- 
tion, and afterwards, within the time allowed by the specification, 
renders it more complete by the introduction of improved mechanical 
contrivances for carrying into effect the same principle in parts of his 
machine, that will not make the patent void. ‘Not only is he at 
liberty to introduce these improvements into his specification, but it 
is his bounden duty to do so.” A patent was obtained for a gas 
meter. After the grant of the patent, and during the interval allowed 
for specifying, the patentee made an improvement in the manner of 
sealing the ends of the induction and eduction pipes, by buckets and 
hoods. The meter was merely rendered more complete by the intro- 
duction of improved machinery. It was held that the patentee was 
right in specifying this improvement. No deception was practised 
on the Crown because the inventor had discovered, and the intention 
of the Crown was to grant a patent for an improved gas apparatus.* 
We have already seen that no distinct substantive invention made 
subsequently to the grant of the patent can be included.” 

This valuable little work should be better known. 

3, Leadenhall-street, E.C., Dec. 22, 1862. 


‘ 


M. A. Soci. 





Sir,—Your very appropriate remarks on the subject of patenting 
inventions deserve the thanks of all inventors and others interested 
in patent matters, for the principal topic treated of, the provisional 
specification, is doubtless most important. If I understand this ques- 
tion at all—and I have formerly been professionally engaged in 
patent matters many years, and also engaved in the patent lawagitation 
of 1819, 1850, °51, aud ‘62—the provisional spec'fication was in- 
tended to have been a synoptical statement of particulars of the in- 
vention, not a detailed definitive description of the invention and 
modus operandi. The commissioners, who have had everything their 
own way, without questioning made the rule that this document 
must apprise the law officer of the whole nature of the invention, 
and of the means of effecting the same, which, as you justly observe, 
if it means anything, is in contravention of the Act (not'a solitary 
instance, I say, of their rules contravening the Act). It was, I pre- 
sume, intended to mean that the law officer should have laid before 
him not a mere abstruse definition of an abstract idea, but a general 
definition with a general statement of the mode of carrying it out, 
and most of the law otlicers troubling little about the matter 
no great difficulty has usually occurred; latterly, however, 
it appears, statements of parts and proportions have been exacted, 
and the materials of which things embodied in the invention, though 
aot new in themselves, aud not made of any different materials than 
as commonly used, have been required to be articularised, thus 
harassing the inventor about questions which he is only just solving, 
and anticipating the final specification; and, further, embarrassing 
his patent right, inasmuch as the common law doctrine requires him 
to adhere to any representation made to the Crown (that is the law 
officer who represents) on applying for the patent, and also that he 
should give the best form to his invention that the six months 
allowed after application for filing the final specification may enable 
him to give 

F. W. Campry, 

186, Strand, London, 23rd Dec., 1862. 


_— 


Sir,—I quite agree with the first and last sentences in your article 
of last week on this subject. 1. “An important question must 
sometime arise in the courts as to the legal requirements of a pro- 
visional specitication, as considered in its relation to the complete 
specification.” 2. The matter is one of the utmost interest to 
every inventor in the land.” 

But between these two sentences there is a proposition to which 
I cannot assent. “ Strictly speaking, we cannot see that any thing 
in the Act nor in the letters patent would cause a patent, once 
granted, to be invalidated, even if the complete specification were 





standing of “the legal requirements of a provisional specification 
as considered in its relation to the complete specification.” 
Wri Spence, Assoc. Inst. C.E. 

50, Chancery-lane, W.C., 23rd Dec., 1862. 

[Mr. Spence deals oniy with the construction which judges may 
choose to place upon the Act, and it is still the fact that nothing 1x 
the Act nor in the patent can invalidate the latter when once granted, 
provided only the plete specification agree with the title —Ep. E. | 








A FEW SUGGESTIONS IN REPLY TO THE QUESTIONS AD- 
DRESSED BY THE PATENT LAW COMMISSIONERS TO THE 
BIRMINGHAM CHAMBER OF COMMERCE.* 


1. No; but there might be a provision in favour of poor inventors 
for obtaining letters patent, under certain restrictions, forma 
pauperis. Patent legislation not being intended to be a fiscal 
measure, the surplus of the patent fund ought to be applied to the 
creation of a kind of Conservatoire des Arts et Métiers, with a 
proper library, museum, and lecture rooms for the working classes. 
Lecturers on special popular subjects relating to arts and trades 
might even be appointed to lecture in the chief manufacturing 
towns. 2. Aclause might be inserted in the atfidavit made by 
applicants, stating that they have undertaken, or will undertake, 
searches in the commissioners’ publications relating to the sub- 
ject to be patented, and that to the best of their belief or expe- 
rience their invention is new and useful. A consulting board 
might even be established, but without power to reject applica- 
tions’ 3. No. 4. No. Under the above restrictions no man ought 
to have the right denied to him to pay for his whistle. Besides, 
what constitutes a trifle? 5. No. The present facilities afforded by 
proper indexes and publications of the specifications must enable 
the public to ascertain whether a patent is invalidated by a former 
grant or not. 6. Yes. <A special tribunal, special pleaders, and spe- 
cial jury composed of technical men. 7. Yes, except when the 
inventor works hisown process. In case of refusal or disagreement, 
the amount of the royalty to be fixed by a special jury. 8. None 
whatever. Bad patents cannot hold their ground, and good patents 
must always be welcome. 9. Yes, provided they are made to work 
their patents in this country within a certain time, say two years ; 
or provided they are obliged to grant licenses to manufacturers in 
this country. A. Z. 





THE ADVANTAGES OF A SYSTEM OF PATENT LAWS. 

Sm,—I derived much pleasure from reading your excellent 
article on “ Patents for Inventions,” contained in your number for 
December 5th, p. 829. It revived in me a long-cherished intention 
of sending you a contribution to the defence of the system of patents 
for inventions, and of the patent laws. It is now some time since I 
jotted down a number of heads, each of which I had purposed to 
discuss at some length, but as I see no immediate prospect of finding 
time todo the subject justice, Lnowsend you the heads themselves, that 
they may call forth from others that full discussion which I hope 
you will agree with me in thinking they merit, and having advanced 
so many theses in defence of the patent laws, I trust that the example 
will be followed by the opponents of the patent laws, so that both 
parties may meet one another in fair and open fight. 

1. The patent laws are not merely useful to inventors, but are in 
a still higher degree beneficial to the country. 

2. They are the means of insuring thought being given and ex- 
periments made on an immense variety of subjects. 

3. They have been the means of collectiny an enormous inass of 
material for subsequent inventors and thinkers. 

4. If the patent laws were abolished the details of inventions 
would from that time cease to be published, and an enormous mass 
of valuable information be for ever lost. 

5. Failures are often as valuable to the advance of science as suc- 
cesses. ‘I'his source of benefit would be lost if the patent laws were 
abolished. 

6. There are numerous instances where, but for the encourage- 
ment and protection afforded by the patent laws, most useful 
inventions would have been either lost to the country, or at least 
delayed for many years. But for the patent laws, Watt would not 
have got Boulton to join him in perfecting the steam engine. 

7. Many of the most important and useful inventions have been 
discovered by men whose business did not lie in the line with 
which the invention was connected. Such men would be lost as 
inventors. 

8. Few patents, it is said, prove remunerative for the first seven 
years. The inference from this is obvious, that but for the fos- 
tering and intelligent attention and pushing of a person pecuniarily 
interested in their success they would not have forced their way 
into notice. 

9. he success of most inventions is due only to the faith and 
consequent perseverance of the patentee. Is it fair, after he has 
expended mind and time and money in perfecting an invention, 
that the drones should come in and deprive him of the honey ? 

10. It is sometimes objected that most inventions are such that 
if the patentee had not excluded the public, some one else would have 
given to the public. But for the stimulus of patent laws the spirit 
of investigation which causes this double invention would not exist. 

11. Further, though the idea embodied in an invention may have 


| occurred to some one else, the success might appear so doubtful 


antagonistic to the provisional specification, provided only that the 


former agreed with the title of the invention. 


take the proposition involved in this sentence to be—“ ‘That | 


provided the complete specification agree with the title of the patent, 
it may differ materially from the provisional specification. 

Now on this point 1 shall refer you to an extract from a report of 
the case of Willis v. Davidson, tried by the Lord Chief Justice :— 
“An objection was raised to the sufficiency of the deposit paper, 
which, it was alleged, did not include all the improvements under 
the specification, but the learned judge overruled the objection, 
giving his interpretation of the requirements of the deposit paper 
as being distinct from that of a provisional specification, which was 
a statutory document, and must, therefore, agree in substance with 
the complete specification.” 

You appear to me to have overlooked the fact that the provisional 

Specification is a statutory document, and I beg to commend to your 
attention what the Chief Justice (who has had great experience in 
patent administration) said this fact involved. Because it was a 
statutory document, “ it must, therefore, agree in substance with the 
complete specification.” 
The case of Newall rv. Elliot and Glass, when taken within the 
limits indicated by the note at page 13 of my pamphlet, is quite con- 
sistent with this view; but this case will not bear carrying any 
further in the direction of liberal construction. A construction 
carried furtier than this, in the same direction, would become loose 
instead of liberal. 

Imay mention, also, that anjopinion fell from the bench (I forget in 
what case), soon after the present law came in force, that if a provi- 
sioual specification stated the nature of the invention to be only A 
move could not be a valid claim in the final specification for A 

i! . 

Now, in Newall’s case the patent was supported, because the ulti- 
mate claim was still A. And there is no doubt the great point to 

kept in mind is to avoid passing out of A into B. Within the 
limits of A anything may be claimed, but when B is included in the 
claim the patent is invalidated. I am persuaded that it is to the 
Permanent interest, both of patentees and the public, that this 
Principle of interpretation should be strictly adhered to. 

submit the foregoing as contributions towards a better under- 





* Crosley v..B-verley. Webster, P.C. 118, at Nisi Prius. 





that he would never have embodied it in a perfected invention. 

12. It is sometimes said of inventions that they are so simple that 
they were sure to have been soon found out. We may apply here 
the story of Columbus and the egg, or the following lines of 
Milton :— 

“*The invention all admired ; and each how he 
To be the inventor missed, so easy it seemed 
Once found ; which yet unfound most would have thought 
Impossible.”"—6 Par. Lost, 498. 

13. Patent laws are one of the means of enabling men of talent 
among the labouring classes to rise. 

14. Inventors are not less entitled to the benefits of the patent 
laws than writers of books to copyright, or artists to their extensive 
privileges, which now extend even to the preventing photographs 
being taken from their works. 

15. There are two objections to the patent laws which one occa- 
sionally hears stated, separately, and which are quite inconsistent. 
At one time the patent laws are said to cause an enormous and pre- 
judicial multitude of useless inventions; at another they are said to 
operate as a preventive of really good inventions; in other words, 
to cause many more inventions to be published than otherwise 
would, and, at the same time, to check invention. ‘These two objec- 
tions certainly destroy one another. 

16. It will be found that almost all who complain that they suffer 
from the system of protection by the patent laws are really com- 
petitors themselves for monopoly, through their command of capital 
and other advantages, and in the instances complained of these per- 
sons, and not the public, would be the gainers by the repeal of the 
patent laws. 

17. Besides, the evil these persons complain of would really as 
much exist without as with the patent laws. TLE 





INUNDATIONS IN MARSHLAND. 

Sir,—I regret that the discussion that ensued after the reading of 
my paper before the Society of Engineers upon the Inundations of 
Marshland has not been at present published, or, in all probability, 
it would have been now unnecessary for me to have encroached 
upon your valuable space. The observations of Mr. Miiller upor 
the formule given in that paper for the stability of banks and th» 
pressure of water upon them, are based, it appears to me, upon the 
assumption that the stability of a bank should only equal the pre- 
sure upon it; this is a fallacy. The formule will give the presswe 
of water upon and the stability of any bank. It is neither prudest 
nor economical to ignore the so-called “ scientific calculations ;” bit 
no engineer would ever for one moment think of making a bark 


* See Tuk Encinzer, Dec. 19, 1862. 














only equal to the pressure upon it, and “ few persons would like to 
_ valuable ms age behind lee or river banks” if those banks 

id not contain within them the elements of stability to be arrived 
at by the formula. With respect to the formation of the cradle 
dam, I certainly was not, at the time I wrote my paper, in possession 
of the intentions of Mr. Miiller with regard to its height; but now 
I have the facts before me they do not alter my views, for reasons I 
shall presently give. The lowering of the water on the inundated 
lands could not have been due to the formation of the cradle dam, 
as claimed by Mr. Miiller, but was ratber the result of the neap 
tides and the greater facility for discharging the waters by the Marsh- 
land sluices. 

From the peculiar position of the inundated lands, a few inches 
of increased depth of water upon them would have greatly in- 
creased the amount of damage; and if this cradle dam had been 
carried up, say twelve feet, above the bed of the drain (it would 
then have been three feet below the surface of the water on tho 
inundated lands), and no provision made for getting rid of the ebb 
water, except by its natural fall over the dam, the depth of water on 
he inundated lands would have been increased ; so_that I contend 
hat its construction was wisely discontinued. My reasons for 
#riving at this conclusion are, that as the dam was situated close to 
the river Ouse, from whence the tides enter the drain, but was over 
three miles from the inundated lands, although it would prevent the 
eatrance of a certain quantity of tidal water, yet, as it was situated 
st much nearer the river Ouse than the inundated lands, it would, 
t¢a greater extent, impede the passage of the ebb water than prevent 
the entrance of the tidal waters; first, because the surface of the 
water when entering the inundated lands, and also when passing off, 
nay be assumed to be an inclined plane, consequently the depth of 
witer on the dam would be greater when the tides enter than when 
they pass off the inundated lands; secondly, because when the tides 
erter the inundated lands they spread themselves over a large area, 
sothat the head that should produce the discharge is diminished. 1 
wil grant that the time of ebb water is rather greater than that of 
the entrance of the tides, which, when the drain was unobstructed, 
wa sufficient, together with the discharge by other sources, to main- 
tait the level of the waters upon the inundated lands at near a uniform 
height, but the very moment you raise a dam several feet in height 
above the bed of the drain close to its outfall, the inevitable result 
wotld be to increase the depth of water on the inundated lands; and 
although a uniformity of level would eventually be established, it 
wotld be at a considerably greater height than before the formation 
of the dam. The very fact of the great fall at low water over the 
siteof the partially constracte 1 dam only proves to what a serious 
extent it interfered with the discharge. 

Icannot for one moment suppose that Mr. Miiller designed that 
the first cradle deposited in the middle level drain should be 
“ curled up by the tide ;” therefore, as the result fell short of his 
antivipations, it was to a certain extent a failure. 

Ihave no doubt that a very successful dam may be formed by 
means of cradles, but the error in this instance was the selection of 
such a position for their application, as the circumstances of the 
case demanded conditions that such a dam could not possibly fulfil. 

Bavowin Latuan. 

City of Ely Engineers’ and Surveyors’ Office, December 22, 1862. 





THE ROLLING OF SHIPS. 


Sir,—My first perusal of the article which, in your number for the 
24th of October, you devote mainly to my theory of the “ Rolling of 
Ships,” was, from unavoidable circumstances, a hasty one; and 
was so much impressed with the pains you had evidently taken to 
master the subject, that, though I noticed several partsof it to which 
I felt inclined to take exception, 1 was content, for the time at least, 
tolet them pass. 

Recently, however, I have studied the article with the attention it 
so well deserves, and I find that it expresses or implies several mis- 
conceptions which, in duty to the subject and to myself (and if you 
will allow me to say it, in duty to yourself as well), lam bound, if 
I can do so, to clear up. 

The subject is doubtless intrinsically difficult, and many of the 
points on which the investigation turns, though in principle 
familiar, are presented in a novel aspect, and, perhaps, it has hap- 

ned here, as itoften happens in such cases, that the line of thought 
S which an investigator who has long been familiar with his 
subject, and looks out from it as it were retrospectively, recommends 
those whom headdresses toapproach it, is by no means the easiest or 
clearest to them prospectively, so that the assistance of some such 
misconceptions is rather a circumstance to be expected than an 
oceasion of surprise. 

1 am, however, ready to admit besides, that what 1 have wrilten 
and said, whether in my original paper, or in my farther elucidation 
of the subject at the Institution of Naval Architects in March last, 


| is neither so lucid in arrangement nor so clear in style as I could 





have wished ; and, in admitting this, I, of course, imply that so far 
as the misconceptions | allude to, and the subsequent criticisms, are 
fairly due to those defects, I am bound to regard them with regret, 
not with ecmplaint, even when I feel that they do injustice to me, 

Still, so lengas | am satisfied that the misconceptions are real, 
and that they in some degree tend to embarrass the full acceptance 
of a theory which I am convinced is at once sound and valuable, | 
may take credit for a motive better than a mere impulse of personal 
feeling if 1 endeavour to clear them up. 

Yet I do not quite disclaim even personal feeling in the matter, 
since I cannot but perceive that your article, though written with 
the utmost fiirness of intention, places me in some respects in a 
false position, and I trust that you, as well as your readers, will 
excuse me if Iam anxious to set myself right (“ Is this a world 
to hide virtues in ?”), and will bear with me if 1 trespass somewhat 
largely on your space, in the endeavour to clear up the several 
misconceptioas to which I refer, whether they attach to the sub- 
stance of the theory or to myself. 

And if, in the remarks I am about to offer, I dwell exclusively on 
those poiuts in your article to which I am obliged to take exception, 
I trust this wll be attributed to its true cause, the exigencies of time 
and space, for I should be myself deserving of reproach if I were 
justly chargeable with having overlooked or undervalued the 
careful and instructive analysis of the results of my theory which 
forms so consilerable a portion of what you have written. 

I wish, in my remarks, to adhere as closely as possible to the 
order of yours 

Referring, ai the outset, to my proposition that “ a stabilised 
particle when fbating on a wave tends to place its axis of equilibrium 
normal tothe wave surface,” you describe this as “ Mr, Froude’s fun- 
damental notior,” and add that “ to this fundamental proposition we, 
of course, assented.” 

If you will rder to my original paper you will sce that the pro- 
position was nct “assumed” asa “ fundamental notion,” but was 
deduced asthe wgular consequence of “the special forces which 
wave motion developes.” 

Again, though the truth of the proposition thus stated was obvious 
to yourself, yourremark that you “of course assented” does not, I 
think, justly represent the due place of the proposition, in its 
relation to that branch of the theory of naval architecture to which 
it is appropriate. For then, neither had this proposition, though so 
familiar to yourse¥, gained any recognised footing till I publicly 
established it, nor did there exist any generally accepted proposition, 
either equivalent to this or analogous to it. 

That lam right in asserting this is, I think, proved by the 
evidence of Dr. Woolley, who, as is well known, is master of the 
literature and the mathematics which embodied the established 
views on the questioa, but who in his paper (1. N. A. Trans., 1861) 
knew of no such proposition, and who, in his paper of 1862, even 
questions the possibilty of establishing any <a 

For my own part, | save found that the quasi-paradoxical characte 
of the proposition, anc of some of its immediate consequences, has 
at first rendered it diffiult of acceptance, even to men of consider- 
able scientific powers, n spite of the conclusiveness of the reasoning 
by which I establish it and, indeed, it is plain that if it had been 
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really understood and accepted, it would long since have been 
pressed into service, for effecting that solution with a view to which 
I myself deduced it; for to have long held it without perceiving that 
it might be thus applied, would have betrayed a want of appreciation 
of its real scope and character. 

You then call attention to the statement made by me in March 
last, that in my original paper I had “ undervalued the difference 
betweer the motions impressed by the transit of a wave on the sur- 
face and subsequent particles.” 

It is, I think, due to you that I should state here that this correc- 
tion of my original views arose indirectly out of your criticism of 
the previous year. The subjectis indeed one which I had for some 
time been carefully and independently striving to master, as included 
in the general theory of oscillating waves. And in relation to this 
particular aspect of it, I had fallen in with Professor Stok 
approximate investigation, and arrived at the correction to which 
you refer, before I was even aware of the existence of your article. | 
I subsequently learned, however, that the friend by whose advice L, 
had been led thus to reconsider this part of the question, had himself} 
read and been struck by the articles, and I had thus come to put myself} 
distinctly under an obligation to you. And until I saw your article | 
of the 24th of October last, in which you “claim a triumph” for! 
yourselves, and “ announce” my “ defeat on this important part of’ | 
my “theory,” I had regarded the remarks in your former article a | 
the co-operation of an ally (if a military metaphor is to be adopted) | 
not as the attack of an adversary. 

As indeed you “ magnanimously admit that you had pushed yor 
views a littie too far in your former articles,” and that it gives you 
pleasure to see that I have “succeeded in carrying my theory of 
with me,” and as the considerations which | have adduced in eluci- 
dation of the condition, though, as you observe, not demonstrative, 
are suggestive of the conclusion I build on them, that the requisie 
correction of the ultimate theoretical result may be furnished ly 
assigning a somewhat flatter slope to the waves than that which ther 
upper surface possesses, which correction will be applicable prety | 
nearly alike to vessels of very dissimilar forms, so long as te | 
periodic time is the same ; and, as your own farther reilection on he 
snbject has led you to think that the requisite correction may be 
thus “ very closely approximated,” it may seem superfluous as well 
as ungracious in me to offer a rejoinder to your remarks as ii tley 
did not quite satisfy me. 

But, in the first place, I observe you have somewhat misundr- 
stood an important feature in the correction suggested by me ; md 

ight of your authority will have given support to, while it 
culated, the misunderstanding. 

For | am very far from suggesting, as you seem to imply, that:he 
same scale of correction (a reduction of 30 per cent. in the virmual 
wave slope) is alike applicable, under all circumstances. 

What 1 endeavoured to show, by a carefully analysed illustratibn, 
and what | clearly stated is, that in a very extreme case, where the 
ize in proportion to the wave that the | 
by possibility be more than hal of | 





































ships were shown of such a 
period of the wave could scarce 


of parallelism between the upper surface of the wave and the corre- 
sponding subsurfaces of uniform pressure at least within the depth 
which is reached by the displacement even of the largest ship,” I 
feel that the criticism is really wanting in breadth, which regards 
this statement as meaning more than that I did not expect the action 
of the subsurfaces would sensibly modify the position of momentary 
equilibrium which the top surface taken alone would assign to the 
filp. 
{ This, at all events, was in fact my own meaning, and it is the mean- 
| ng lintended to convey, and the character of the circumstances under 
{which I contemplated the working out of the condition. The sort 
jof proportion between the ship and wave which I had in view had 
jbeen alrealy explained by me as that of a “three-decker on a 
thorough bred Atlantic wave, spanning with her beam one-tenth the 
Wave space from crest to crest, aud penetrating with her draught to 
a depth equal to the height of the wave itself.” 

Let us now examine how much my original way of putting the 
matter has to be modified in such a case by the application of Pro- 
fessor Stokes’ law, after first interpreting it by giving proper 
consideration to the reduction of virtual wave slope due to tbe 
averaging effect of the ship’s breadth of beam on the extent of sur- 
face which it spans. 

I will not here trouble you with another “ imaginary diagram,” 
but if you or your readers will take the trouble to construct and 
examine such a diagram, taking the wave as 600ft. from crest to 
crest, and 30ft. in height, and placing on it a ship with 60ft. beam, 
you will readily perceive that the correction of wave slope due alone 
to surface covered must amount to not less than 10 per cent. of the 
slope of the top surface. On the other hand the correction due alone 
to the diminished steepness of the various subsurfaces penetrated, 
taking the mean and measuring it at the ship’s centre, is 15 
per cent. The correction, therefore, taking account of both the sur- 
face covered and of the depth penetrated, will be the mean of 10 and 
15, or about 12) per cent., that is to say, only 24 per cent. more than 
that which is involved in my original statement. 

Again, part of that statement was that “ Atlantic storm waves 
become sensibly modified in form on striking channel soundings, so 
that plainly the particles of such waves possess considerable motion 
even at sixty or seventy fathoms.” 

I am, unfortunately, no longer able to refer to the wise old 
nautical friend from whom I received the information on which I 
relied in making the above statement; so that I cannot fix precisely 
his interpretation of the term “ Channel soundings,” as he used it in 
this instance, but I believe Ido no great violence to the natural 
sense of the words. Certainly I do not feel that I, “of course, let 
«» the doctrine which I held in the first instance,” if I substitute iu 
the above statement thirty or forty fathoms for sixty or seventy ; yet 
at thirty-five fathoms from the surface the particles belonging to such 
a wave as we have been just now considering would, according to 
Professor Stokes’ law, oscillate through a range of 3it. Gin. while in 
deep water; and when driven into shallow water the horizontal 
component of the oscillation would be considerably increased. 

















the period of the ship on which it was assumed to operate (so tit | 1, therefore, on the whole, feel that I must make but a limited 
the effect in all must be comparatively small), and with a wave of |draught on the credit for candour which you gave me when I seemed 


exaggerated steepness, the requisite correction, due to the dini- 
nished motions of the subsurface particles (as measured by Pro- 
fessor Stokes’ law), would be about equivalent to making a reduc- 
tion of 30 per cent. in slope of the top surface, in order to arrive at 
the virtual s And | went on to explain that, in dealing w:th 
waves so large as nearly to synchronise with the ship (the really 
critical condition), the requisite correction would be quite unin- 
portant. 

But, farther, I see that the shape in which the question has pre- 
sented itself to your mind, (and if to yours, probably @ fortiori to 
minds less competent to deal with it) is such as to render some 
farther elucidation of its real bearinets advisable. 

For it is a subject in reference to which, as happens in reference 
to the waves with which it deals, mere prominences of feature are 
apt to disuise the more massive phenomena which underlie them 
and it is, [ think, owing to this circumstance that, while you are 
pleased, you were also surprised (needlessly surprised, | think) to 
find that, in spite of my “ defeat,” 1 succeeded in carrying “ off my 
theory with me.” 

I wish first, then, to explain (1) how and why L succeeded in this, 
and how | must have thus succeeded, even had my defeat been far 
more severe than you suppose. And | will then proceed to show, 
by acomparison of my original statement (as to the difference be 
tween the surface and subsurface wave slopes), with the results de- 
ducible from Professor Stokes’ law; (2) that the degree of understate- 
ment with which Lam chargeable (and with which Lam very gladto 
charge myself, since, in discovering it, | have improved my know- 
ledge without being obliged to feel L had been foolishly ignorant) 
is by no means so large in amount as you have supposed—that, in 
fact, | have only to modify slightly, “ not to “det go, the doctrines | 
held in the first instance.” 

First, then, it is plain that whatever be the diference in 
amount between the motions of the surface and the subsurface par- 
ticles, the character of the motion must be the same for both, and 
hence also the character of the forces they develope; so that 
inevitably the requisite correction must be such as to affect the 
magnitude only, not the character of the result of these forces. Anc 
in point of fact if you refer to that part of the equation which 
I deduce, as expressing the motions impressed upon the ship by 


Wave lorce, 
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you will observe that the terms which express the cimensions or | 


slope of the wave, pe Ld enter the expression only as 1 co-eflicient, 
so that the various phases of oscillation which the ecuation repre- 
sents are identical in form, varying only in rat whether the 
wave series Which developes them be very steep, or so flat as to be 
barely appreciable. 

If the wave series, taking the effect of top surface and of sub- 
faces together, give motion to the ship at all, the motons will be of 
the character which the theory preseribes. Lf you weuld jshow the 
substance of the theory to be on this side vulnerable, you must prove 
not merely that the subsurface action is considera ly less than the 
surface action, but that it is so much less as to ac. in the opposite 
direction with an exactly neutralising effect, so thatthe wave series 
shall be precisely incapable of giving any motion whatever to the 
ship. 

2. The consideration | have here adduced shows, I think clearly, 
how eminently the subject is one which deserves to be exempt from 
criticism founded on any narrowed basis. A wise ad seaman of my 
acquaintance used often to observe, * big ships mate little waves,” 
and this observation expresses a thought which eve'y mind ought to 
accept as a ruling one in discussing any theory which attempts to 
express in general terms the action of waves on ships. 
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lt was no doubt your own tacit appreciation of the truth of this 
observation which prevented you from even offeriig to criticise my 
theory, on the ground that it did not take accomt of the virtual 
lessening of wave slope, which is glaringly due tc the circumstance 
that the ship's breadth of beam, in spanning the varying slope offered 
by the extent of surface she covers, must virtually lessen by averag- 
ing the slope which acts on her; and 1 think the same sort of con- 
sideration might well have guarded you ag ains expecting to found 
on the decreasing slopes of the subsurfaces pevetrated (a condition 
obviously of the same general character as theabove, though possi- 
blysomewhat greater in its quantitative result), criticism destructive 
of the theory into which the condition enterd; however useful it 
might have been (and doubtless it would have been highly useful) 
had you proceeded to deduce something like a neasure of the amount, 
of correction which either of these condition, when duly estimated, 
would impose ov the naked formulistic resultof the theory. 

When, then, I said in my original paper hat “ there appeared no 
reason to assume that in waves of average poportion the diminution 
(of subsurface slope) follow such a law as wil cause any sensible want 





to you to be wholly recanting my unauthorised doctrine. 

You observe that the measurement of the correction due to the 
condition we are considering requires a more thorough and searching 
investigation than it has yet received, nor do I demur to the 
remark, though its peremptory disparagement of the mode of investi- 
zation which I have adopted is somewhat discouraging ; the more so 
is you neither offer a mure complete solution, nor suggest a better 
nethod, 

For myself I can but point to the profound difficulty which besets 
he attempt to arrive, by a regular analytical process at a rigorous 
‘xpression for the true integral of the resultant pressures, exerted by 
he several substrata of equal pressure, as acting ona body which 
venctrates them; and unless the investigation has been facilitated by 
he recent researches of Professor Rankine on thetheory of oscillating 
vaves (and I may add, my own, since I have been independently 
vursuing the subject, almost part passa with Professor R., and by a 
closely analogous line of thought, aud have embodied my results in 
in appendix to the forthcoming volume of I. N. A. Transactions), I 
shali continue to think that the best available method of conducting 
ihe investigation is some suchas | have adopted, viz., the graphic 
inalysis of particular eases as represented by careful diagrams— 
‘imaginary diagrams,” if you like’ to call them such. 

Of the iustructiveness or of the defect of the method, as I have 
used it, L trust many of your readers will in due time satisfy them- 
selves by the perusal of my contribution in this year’s LN. A. Trans- 
actions. In the meantime | venture to say you do scant justice to it 
when you say I have “analysed a case or two,” for those cases were 
carefully selected, so as to develope the circumsta neces requiring cor- 
rection in the most formidable shape, as has been already noted, and 
the results deduced, if legitimate, as I believe they were, were also 
specially characteristic and instructive. 

You next draw attention at some length to Mr. Crossland’s inves- 
tigation, in which he arrives at the equation for the moment of 


stability W M sin. @ sec. @! (' r ") and you add that “the 
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process thus developed really furnishes the best basis for Mr. 
Froude’s general theory—approached by him in a wholly different 
way.” 

I must beg to assure you, and I will presently show, that with 
the exception of my refusal to accord a superstitious reverence to the 
term sin. § (a point to which I shall specially advert farther on), the 
basis here given is identical with that which I myself laid down in 
my original paper of the previous year as “ the basis of my theory,” 
and that I arrived at it by fewer steps indeed, but in precisely the 
same way. 

I trust I shall not be misunderstood as seekin 
Crossland’s investigation is simply a “ rechaufer” of my own, for it 
bears evident marks of originality, and I doubt not that to some 
minds it appears far more instructive than mine. 

Still I must in justice to myself point out that if he read my paper 
and it would be unfair to him were I to assume that he did not read 
t before he proceeded to publish “ remarks” on it), he must have 
net with the following fundamental passage :— 

After stating that the primary question which I propose to myself 
s, “What is the position of momentary equilibrium for a body 
loating on a wave, and what accelerating force towards that position 
will the body experience in terms of its momentary deviation from it,” 
ind then pointing out that “the answer to this question obviously 
lepends on the nature and direction of the special forces which wave 
notion developes,” and explaining farther how the reaction of the 
articles in undulating water differs from that of the particles in still 
water, in virtue of jthe motion which they possess, 1 proceed thus: 
—* When the tluid is in motion, the continued change, observed ex- 
rimentally in the motion of a surface particle (upwards and down- 
wards, backwards and forwards), implies that it is subject to correspond- 

ng accelerating forces; hence the action of the particle is no longer that 
lor si iple gravitation, but that of gravitation compounded in every 
| ‘nstance with the correspon ling accel rating Sores which governs its 
| ath: and this composition of force produces an appropriate inclined 

esultant, the directi n and magnitude of which express precisely the 
| vhole action of the particles to whicn it belongs,” and 1 then show that 
}he reaction of the contiguous particles must be equal and in the 
opposite direction, and that just as in still water the surface is 
| normal to the simply vertical resultant, here it must be normal to 
the inclined one, and a little further on that a stabilised particle 
must conform its axis of equilibrium to the resultant. 

The passage to which 1 wish to direct your special attention is 
taat which I here italicise. Very often 1 have to lament that I fail 
| te express myself with sufficient clearness. Here I venture to assert 
that the whole sentence is very clear and very explicit, and if you 
read it thoughtfully you cannot fail to perceive that it contains com- 
petely, and conveys in the most direct manner, the whole of Mr. 
Crossland’s solution. But as its equivalent in symbolic terms, which 
| appears to me so obvious as not to need expression, does not seem to 
| hove occurred either to yourself or to Mr. Crossland, I shall proceed 
tc give iv it Mr. Crossland’s own notation only as the translation is 
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one which the merest “ tyro” in the composition of forces need not 
loiter over for a moment, I feel sure that the oversight which led 
you to disregard it must have been purely inadvertent. 

Let (v) be the vertical accelerating force, being positive when the 
particle is being accelerated upwards. Then (v + g)is the whole 
upward force on the particle. 

Let (h) be the horizontal accelerating force, and (§") the deviation 
of the surface from the horizontal, and of the normal from the 
vertical ; and lastly, let (7) be the whole resultant force on the 
particle (or the co-efficient of the local hydrostatic tension of the 
fluid). 

Then by the ordinary expressions for the composition of forces 

gtv=foos.§' . . . h=/sin, 9 


so that 
v . h 
(OR hs ‘J ras ri 
= = either “Cos 9 7 7 sec. 6, or = sin = 
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which two expressions include all that is to be said on the subject 
the former of them being identical with Mr. Crossland’s. 

It is true that when Mr. Crossland read his paper I did not recog- 
nise my own proposition under his notation, but the simple fact is 
that his notation was new to me,and when he arrived at the conclu- 
sion he had taken so many steps in reaching it that I supposed he 
had carried us to some region far beyond that to which (as I first 
learned from your analysis) his expression involving sec. @’ belongs, 
and had led us by a new road, which, however, turned out to be sub- 
stantially the same with my own, though I failed to identify its 
familiar features when viewed from unfamiliar halting places. 

I do not on that account undervalue his investigation ; for though 
to myself the briefer solution which I have given seems incompar- 
ably more plain and intelligible, to many minds the number of steps 
which his solution occupies may have rendered it more acceptable. 
In particular I would observe that that step of his by which he 
shows how when a given slope has been once established, we may 
assume any amount of + or — accelerating force to be applied to it 
normally, thus altering its hydrostatic tension to any extent, with- 
out altering its direction, is likely to improve the conceptions of any 
one to whom the particular aspect of the question, though really 
simple, has presented difficulties. But my appreciation of the merits 
and the novelty of Mr. Crossland’s paper (for I fully believe that he 
worked out his conclusion for himself, though the whole result had 
been placed before him in mine) does not disentitle me from assert- 
ing that the foundation of my theory was laid down clearly and 
completely by myself, and did not need either his suppport or his 
correction in this particular branch, though I was glad to find that 
he did substantially support me even on a point which 1 knew | 
had fully established ; and though I should have indeed rejoiced if 
he could have shown, what, however, he did not even attempt to 
show, how such small correction as my theory seemed to need, by 
the introduction of the condition “ hydrostatic{tension” in an integrable 
form into the equation of motion, could be accomplished seeundem 
artem. 

Indeed I cannot help feeling that the special and quasi-paradoxical 
cases by which he illustrated his views on hydrostatic tension 
implied in himself, or at least tended to produce in others, an exag- 
gerated idea of the extent to which, in such waves as we actually 
meet with in the living ocean, account has to be taken of this con- 
dition; and the tenor of the remarks you make when commenting 
on the manner in which I reject the co-efficient which expressesfit, 
induces me to think you have yourself not been exempt from this 
influence, though I think also you have been independently engaged 
in some slight misapprehension on the nature of the co-efficient ; 
and though regard for your space forbids me to follow you at the 
length to which the discussion tempts me, I feel anxious, if 1 can, to 
place the matter in its proper light. 

And if my anxiety seems out of place, or over eager, I trust I 
shall be forgiven when I remind you that this term, * hydrostatic 
tension,” is one which I was obliged to invent, in order to describe 
a condition which | believe I was myself the first to point out, as 
operating on the stability of bodies floating on disturbed water ; and 
when I observed that having understood it thoroughly from the 
first, and only disregarded it because, while I admitted my inability 
to solve the equation which directly included it, I also had ascer- 
tained its comparative unimportance, it has in a manner taken me 
by surprise to see the subject treated as if the idea had been intro- 
duced by another, and had been rejected unadvisedly by myself. 


I must then point out to you that the co-efficient (1 + pa sec. @! 
a“ 
must not, in actual wave motion, be severed into its two factors: it is 
not (1 +2) as you state, but (1 ++ ©) sec. §! that measures hydro- 
a cea) 
static tension; and this distinction is of necessary importance, since 
before sec. 9! arrives at its maximum— has already assumed the 
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negative sign, a circumstance which partly expresses that compen- 
sation of condition which helps to justify the substitution of the 
curve of sines, taken as rejecting the co-efficient of hydrostatic ten- 
sion, for the trochoid taken as including it, as the wave curve 1 
the general solution. 


. v 
I did not then (as you represent) separately “assume that - 


may be neglected, and lastly take it for granted (though without 
adverting to the fact) that sec. 9! may be thrown out.” Nor again, 
did 1 “ justify the assumption by the artifice” of adopting the curve 
of sines instead of the trochoid as the wave curve. Bat la lopted 
the curve of sines simply because, while it was plainly not far from 
the true equation, it was the only equation which rendered the solu- 
tion possible to me; and I did not scruple to reject the compound 
co-efficient which represents the hydrostatic tension (when te 
mathematical difficulties which it introduced into the solution 
obliged me to do so), since I knew that in waves of ordinary pro- 
portion the combined result of its terms was never large, and I saw 
that besides there was to some degree a special fitness in the rejec- 
tion when coupled with the substitution of the curve of sines, or 
rather I saw that the rejection would have been less admissible had 
I adhered to the equation of the trochoid. ade 
For, as I pointed out, those geometrical features of the trochoid in 
which it characteristically differs from the curve of sines, its longer 
and flatter hollow, its shorter and steeper crest, are in fact the cor- 
relatives of its variation in hydrostatic tension ; and had it been 
possible (as it mignut have been) to solve the general equation based 
on the figure of a trochoidal wave, without including the corre- 
sponding changes of hydrostatic tension (which I could not include, 
since they at all events rendered the solution to me impossible), a 
more important series of minor errors would have been introduced 
than by taking the curve of sines as the wave curve, assuming the 
ship to rise and fall vertically instead of moving in a eircular orbit, 
and neglecting hydrostatic tension. And in explaining this, I indi- 
cated very apologetically aud undogmatically the sort of rough 
mutual compensation of errors which a comparison of the two 
curves, in several points of view, suggested to me. : 
With reference to the aggregate amount of error to be dealt with 
in that compensation, I will merely state that in trochoidal waves 
of maximum ordinary proportion (say with L = 10 H) the co-efti- 


cient (1 + ©) sec. @! at its maximum, é.e., at the centre of the wave 
q 


1:17) and at its maximum, which is the centre of the crest, 
is 0°85, while for the mean period during which the ship is in the 
hollow and on the crest respectively, the excess of hy drostatic 
tension in the one case, and its defect in the other, is Just 11 per 
cent. : “ ee that the 

I will not here recapitulate the steps which satisfy me the oi 
compensation referred to is real in its tendency and is > + seme 
j correct in its amount. Your remark, indeed, that the compensa’ g 


hollow, is 
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action does not hold for every position of the ship is manifestly true, 
even ina degree beyond that to which you extend it, nor had I 
overlooked so obvious a circumstance; and I certainly neither 
intended nor expected that the proposition as I stated it should be 
understood in asense in which it would be so palpably open to 
objection. 

The confirmation which in fact exists, and which is almost 
literally exact, results in this, that if the ship by an external force is 
compelled to maintain an upright position, the force which the wave 
impresses on her as it passes her, urging her to deviate from it at each 
instant, is represented in almost convertible terms when deduced 
from the equation of the curve of sines, as I have used it, and when 
deduced from the equation of the trochoid rigorously used, the 
altered figure in the one making up for the altered hydrostatic 
tension in the other. 

Now, viewing the matter generally, since it is simply “force 
urging the vessel to deviate from the perpendicular,” which is the 
integral cause of the whole series of deviation, it may fairly be 
expected that if the equation fairly represents this integral cause it 
will yield a result correct in all its larger features, whatever minor 
variations (alternately +- and —) the result may contain, and as the 
periodicity of these variations must be in strict accordance with that of 
the wave itself, it seems to me clear that the character of the features 
of the result will be strictly preserved. 

Our perception of the manner in which the true main phase of 
oscillation may underlie and remain undisturbed by such minor 
periodic variations, will be assisted if we refer to one curious result 
of the solution as I have deduced it; for it then appears that if the 
ship be in oscillation at the moment when the wave series reaches 
her and begins to operate on her, her original oscillations will 
throughout coexist with those oscillations superimposed on them by 
the wave forces, so that any moment her position will be defined by 
that which the waves alone would have imposed on her if her 
motions were derived from them alone, combined precisely with 
those which at the same moment the course of her own pre-existing 
oscillations would have assigned to her if continued in still water. 

Ido not contend that in dealing with this part of the subject in 
my original paper I have expressed myself as clearly as 1 could 
have desired, or even as fully as would have been wise. 

But that the view is in itself substantially sound, is I think shown 
conclusively by Professor Raukine’s paper—where an integration is 
effected, within a limited range indeed, but so far including 
rigorously and separately all the conditions whose self-compensatory 
action, When viewed in combination, | had thus suggested, and brings 
us to exactly the same genera! equation at which | hadarrived before. 

must now turn to the only objection which I have left unnoticed, 
of those at least which you have relied onin yourarticle as important, 
viz., the preference I have given to (§) instead of to (sine @) as 
measuring the moment of stability ; though, as I turn to the part of 
your article on which you refer to this, 1 find two lines which will 
have perhaps conveyed to your readers an impression not at all 
included in your intention. 





You observe that my equation of motion, ae =— a ( 0—é'), 


‘only differs from the well-known equation of motion for still water 
a — % 4 by having (¢—#') substituted for é” 
Here I would remark that the term in the ordinary “well-known 


equation ” is not (-% 6) but (—™ 6) involving the constants 
2 p? , 


of the ship, M height of metacentre, and (p) radius of gyration. The 
form I adopted was one of my own contriving, adapted specially to 
this solution; for I had perceived from the first that the solution 
was to have its most instructive exposition in terms of the relation 
of the ship’s period T, to the period of the waves 'T!. and that the 
force which governed the motions of the ship, primarily in still water, 
and derivatively in undulating water, must be capable of expression 
wholly in terms of her own period, so far as her own constants were 
concerned: it is true there was no difficulty in arriving at the form I 
expected and required; but in relation to this investigation, the 
form is purely and originally my own, devised with a clear precon- 
ception of the nature of an ultimate result; it has been regarded as 
new by all the mathematical friends to whom I have mentioned it; 
and since I read your article I have sought for it in vain in such 
treatises as have been accessible to me, and where it would certainly 
have appeared, had it been “ the wel -known ” form. 

The substitution of (9 — §') for (9) is fundamentally the greatest 
step in the whole theory. It was the want of this step which obliged 
or permitted Dr. Woolley to report in the previous year that there 
was no theory extant expressing the momentary direction of wave 
force ; it is the introduction of this step which at once gives a solid 
and approximately correct basis to the theory which now exists. 
What, therefore, you term “ the only difference,” is neither slight nor 
unimportant. 

I will now advert to the substitution of @for sin @. In reference 
to this point, I must at the outset observe that I nowhere suggest in 
terms that I here make a substitution. The only question I treat 
as requiring an answer is, whether the expression based on (9) which 
is manifestly true for small angles, may be correctly applied in re- 
ference to large ones. You will see presently that the distinction 
is by no means unimportant, and wili understand what I meant 
when I observed just now that I have no superstitious reverence 
for (sin. §) in this matter. You, however, correctly observe that it 
is only on the supposition that the ship is an isochronous oscillator, 
that I consider the extension of the expression to large angles to 
be strictly accurate, and under that condition you accept the 
assumption. 

But you go on to observe that “ Mr. Froude is too thorough a 
master of the known science of his subject to suppose that the sine 
may be replaced by the angle in the case of large oscillations, under 
any other circumstances.” I shall be very glad if 1 find that I have 
misunderstood you here; but the passage as a whole, when inter- 
preted by the concluding words, which | have italicised, oblige me 
to suppose you mean that under all other circumstances the use of the 
sine would be correct for large angles. 


(viz. 





If you meant this, I feel sure it is only because you have, without | 


} 


specially looking into the real bearings of the case, taken a book | 


formula as representing the absolute truth, thereby according to the 
term you fount there, what I venture to call a superstitious, if not a 
very deliberate reverence. 


It is of course quite possible that I have misunderstood you here; | } : ; 
js | ject) that I omitted to give them what I have endeavoured tosupply 


but at all events you feel that the point wants clearing up, and it is 
possible that others have felt this also. And I cannot do this better 
than by explaining at starting how and why the opinion 1 have in- 
ferred you entertain is erroneous. 

_ For if you examine how the expression for the moment of stability 
is constructed, you will see there is no ground whatever for treating 
the expression based on (sin. @) as absolutely or preferentially the 
true one, even for the smallest angles, except on the supposition that 
the form of the ship is such as to make the metacentre an absolutely 
fixed point. It is true that for very small angles the motion of the 
metacentre up or down the axis of the sbip must be so inappreciable 
for any usual form of ship, and that especially when the ship's 
centre of gravity is fairly below the metacentre, the sine may be 
used for small angles unhesitatingly, as measuring the moment of 
stability ; but the very same reasoning which proves this will prove, 
with equal conclusiveness, that the chord, or the are, or the tangent, 
or any equivalent combination, may be used indifferently and with 
an equal degree of truth. 

If for the moment, and for the mere saving of words, we regard 
the conditions of the question to be dependent on the form of the 
midship section only, the metacentre can only be regarded as a truly 
fixed point, when the frame of the section for the immergent and 
emergent portions form eithera part of a circle struck from some 
point in the axis of the ship, or else some peculiar derivative curve 
very slightly differing from this, preserving a due and special re- 
lation between the immergent and emergent portions, and so far 
(but so far only) as the circular or derivative tigure is carried up 
aud down the ship's side, the metacentre for the corresponding incli- 








nation retains an identical position, and the sine is rigorously the 
measure of the moment. 

If, however, we substitute for the figure thus defined one deviat- 
ing from it in such a manner that, when the body becomes inclined, 
the extension or contraction of the plane of flotation on one side is 
not in theabove due correspondence with the contraction or eiten- 
sion on the other, the law of the sine is no longer rigorously true, 
bui is in excess or defect of the true law, according as the contraction 
or extension preponderates. Thus, in a purely wall-sided ship, 
whose beam is B, and whose equivalent depth is D, and whose neta- 


centre, when she is purely upright (the principal metacentre, és it | 


B 
12D 
ancy, yet the moment of stability, though for very small ‘n- 
clinations it may be measured by (sin. 
tions more properly measured by a different term, to the limit of 
which, for very small angles (sin. @), is equal; and deviabs 
determinedly from the law of (sin. §), as the angle of inclinatim 
becomes considerable, and still more so if the centre of gravity be 
raised. 

For if we suppose the centre of gravity to be identical in positim 
with the centre of buoyancy, when the ship is upright, the tre 


B? tan. ® 
WD sin. § (1 . = 2 °); orif the centr 
of gravity be at a height G above the centre of buoyancy, the tre 


ae *9 ) onl f sin. 9; when 


may be termed), is at the height of 


measure of the moment is 


measure of the moment is } A (1 


22 
32 


12D 
height of the principal metacentre above the centre of gravity) thé 
. 4 B? tan*9 
moment is measured by 2 M + RD » 


since — G = M (putting, as in the usual notation, M for the 


of illustrating the change which the nature of this measure may be 
made to undergo, we may raise the centre of gravity to the principal 
metacentre, and rob the ship of all initial stability, making M = 0; 


B? 
so that the moment is then given by dyp tan. *6, sin. 6, which for 


B? eh al 
very small angles must be taken as = 24D sin. 39, insteac of simply 


sin. §, with (M = 6) as itsco-efficient’ 
I shall be very gled to find that | have misunderstood you in con- 


cluding that you render universal and unqualified lomage to 


(sin. §); and, if 1 i:ave done so, the illustration | have given is pro- 
bably (in principle, at least) familiar to yon, and is therefore in some 
respects superfluous. But it may, at all events, prove instructive to 
others who are less familiar than yourself with the subject; and it 
may, at the same time, serve to recall your own attention to the real 
bearings of the question. 

The fact is that, if we look to what is hypothetically possible in 
the forms of floating bodies, the question is obviously se wide and 
involves so many worthless intricacies that a solution of a form 
wholly general would manifestly prove absolutely unnanageable 
when introduced into the equation of motion with whrh we ure 
now specially concerned, and either (Q), or (sin. @), or any other 
simple expression might, under selected circumstances, & shown to 
be grossly in error. 

Sut while the exigencies of onr immediate object oblige us to as- 
sume some simple expression, the practical limitation of ‘he question 
which the ordinary forms of ship and the admissible angles of roll- 
ing introduce, of themselves justify such an assumption. And if we 
refer toships of any usual form and stowage, | assert confidently 
that they more nearly conform, on the average, to the law of (@), 
which is also the more simple (and, for our immediate object, more 
serviceable) expression than to the law of (sin. @), thouga that is the 
expression which has been currently adopted. 

I therefore recur without any hesitation to my original statement 
that the isochronous ship may be regarded as the * typical ship ;” 


only I would observe that, in pointing to the “old three-decker, | 


with her sides tumbling gracefully home,” as conforming to the law 
of (9), and exemplifying the statement, I desired merely to give a 
familiar and characteristic instauce of the conformity, na to indicae 
that the conformity was limited to that peculiar form. For, as aj- 
pears from what I have already said, the condition is independent ¢ 
the question whether the sides spread out above the water, o- 
“tumble home ;” being governed, in fact, by a comparison between 
the immergent and emergent arcas, 

As, however, I do not propose here to give a lengthened essay on 
the position and character of the metacentre, 1 will merely observe, 
as a fact, that the Great Eastern, for instance, as ordinarily loaded, 
is, botu by calculation and by very careful self-recorded experi- 
ments (made with a large model), almost exactly isochronous_up to 
40 deg. off the perpendicular, 

Lastly, 1 will show (and it is highly instructive) that, whether we 
take (@) or (sin. @) as the measure of the moment, the resulting differ- 
ence in period, or defect of isochronism due to adherence to (sin. §), 
is so trivial as to be undeserving of notice, at least up to such angles 
as no large ship ought to reach in rolling. 


Thus, if we assume the range to be 30 deg., and, therefore, § = | 
0523 and sin. @ = 0°5 at the extreme point of the range, the | 


moment of the isochronous ship would not be in excess by as much 
as 5 per cent., and the mean excess in the whole oscillation would be 
much less than that. Yet were the excess to continue at 5 per cent. 


above the centre of buvy- | 


9), is even for such inclita- | 


\ sin. @. And, by way 
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declared erroneous hastily, and on a primd facie impression, it 
would have been bare justice, even to yourself, that you should first’ 
test the solidity of your strictures, by submitting their grounds to 
some sort of quantitive analysis, before you proceeded so emphati- 
cally to encourage your readers to adopt your, on these points, 
adverse impression. 

f it be said that no theory ought to be treated with tenderness or 

| respect which contains in its foundations so many admitted imper- 
fections, 1 reply that the case seems to me to be specially one of 
| those in which, if the appropriate fundamental or principal law 
which governs its larger phenomena can be worked out into an 
| approximate and manageable theory, the result should be regarded as 
of real value, the more so in proportion as the possibility of a 
rigorous solution appears remote. In such a case it is surely wiser 
to co-operate in the endeavour to measure and to correct the admitted 
defects of the theory, than to discourage its acceptance by uncalcu- 
lating yet confident and emphatic reassertions of their great impor- 
tance. 

Every real improvement which the theory can receive, whether 
in the way of correction or extension, | shall cordially welcome ; 
and such, | beg to state with eager appreciation, I conceive Professor 
Rankine’s paper of this year to have supplied. 

Nay, though 1 am satistied that the impossibility of giving fall 
practical application to a theory, did we possess one, which should 
be in form complete, would render its refinements practically useless, 

| I should set a very high value on the development of such a theory, 
simply as a feat of skiil in applied mathematics. 

but for myself, when 1 contemplate the aspect of a turbulent 
stormy sea, and discern its massive formation, underlying its surface 
ridged and furrowed into a texture of inextricable, and, as it seems, 
lawless confusion, I am well content with a fairly approximate 
solution, so long as it honestly represents the consequences of the 
larger phenomena, through the operation of a broad and intelligible 
principle ; and I admit | shrink in dismay from the idea of attempt- 
ing a solution which shall, analytically, grasp the whole details ; for 
I feel that 1 should but have started in the pursuit, when | had 
mastered the'task, which the Roman poet regarded as the very type 
of hopeless and fruitless mental effort :— 

! Quem qui scire veiit, Libyei velit aquoris idem 
D scere, quem mu.tw Zephyro turbentur arene; 
Aut ubi, uavigiis vielentior incidit Eurus 
Nosse, quot lonii veniant ad littora fluctus, 
2nd December, 1862. 


W. Frovps. 


Srecrrum AnAtysis.—We hear that a practical application is 
likely to be made of the beautiful results of spectrum analysis in an 
important department of our national manufactures, that is, the 
casting of steel. In th new process of melting the metal, it is im- 
portant to know the exact moment at which to shut down the cover 
of the furnace ; time must be allowed for the escape of the gaseous 
products which are injurious to the steel, but if that time be pro- 
longed an injurious effect of another kind is produced. ‘To meet 
this contingency, it has been proposed to test the gases as they fly 
off by means of the spectroscope; and as soon as the particular 

| colour is observed peculiar to the gas which begins to escape at the 
moment the molten metal is in proper condition, the manufacturer 
| will then have an infallible sign of the proper moment for closing 
the furnace. It is impossible not to wish success to this ingenious 
application of a philosophical experiment to practical uses in the 
wholesale preparation of the material of hardware.—Athen@um. 
MinenaL Trarric oN Rawways.—The total quantity of minerals 
carried on railways in the United Kingdom last year amounted to 
63,604,434 tons. Of this vast total the London and North-Western 
carried 5,381,326 tons; the North-Eastern, 6,979,524 tons; the 
Caledonian, 3,506,672 tons; the Midland, 4,129,910 tons; the Great 
Eastern, 709,986 tons; the Great Northern, 1,498,654 tons; the 
Lancashire and Yorkshire, 2,605,498 tons; the Manchester, Sheflield, 
and Lincolnshire, 611,261 tons; the Great Western, 2,441,118 tons ; 
the Blyth and Tyne, 1,562,068 tons; the Furness, 676,863 tons; the 
Londonderry, 604,250 tous; the Monmouthshire, 1,603,274 tons; 
the Newcastle and Carlisle, 627,877 tons; the North Staffordshire, 
| 625,959 tons; the Rhymney, 1,753,891 tons; the St. Helen's, 
| $70,058 tons; the South Wales, 1,455,547 tons ; the South Yorkshire, 
1,016,639 tons; the Stockton and Darlington, 3,706,144 tons; the 
| Taff Vale, 2,574,446 tons; the Vale of Neath, 776,765 tons; the 
West Hartlepool, 1,800,981 tons; the West Midland, 897,651 tons ; 
| the Whitehaven, Cleator, and Egremont, 514.495 tons; the Edin- 
burgh and Glasgow, 1,341,514 tons; the Edinburgh, Perth, and 
| Dundee, 513,756 tons; the Glasgow and South Western, 2,475,826 
| tons; and the Monkland, 1,603,369 tons. ‘The 63,604,434 tous con- 
| veyed produced the companies £5,194,153. It will be perceived that 
of companies which conveyed less than 500,000 tons in the twelve 
months no account has been taken. 

Rauway Trarric Receirrs.— the traffic receipts of railways in 
\the United Kingdom amounted for the week ending the 13th Decem- 
ber, on 10,505 miles, to £519,112, and for the corresponding week of 
llast year, on 10,186 miles, to £506,393, showing an increase of 319 

miles, and of £12,719 in the receipts. he gross receipts on the 
following 14 railways amounted in the aggregate, on 7,227 miles, to 
£407,320; and for the corresponding week of 1861, on 7,006 miles, 
‘o £408,129, showing an increase of 221 miles, and of £4,196 im-the 
receipts. ‘I'he increase on the Caledonian amounted to £401; on the 
Great Southern and Western to £186; on the London and North- 
Western to £928; on the London, Brighton, and South Coast to 
21,896; on the London and South-Western to 4648; on the Man- 
chester, Sheffield, and Lincolnshire to £129; on the Midland to 
41,446; on the North British to £419; and on the North-Hastern to 
| £2,302: total, £8,355. But from this must be deducted £852, the 


| 
| 











| 
| 
| 


throughout the whole oscillation, the isochronous ship's period | decrease on the Great Eastern ; £783 on the Great Northern ; £1,344 
would be shorter than that of the other ship by barely 24 per ceut-, | oy the Great Western ; and £997 on the Lancashire aud Yorkshire ; 
since, for a given oscillation, the period is as the square root of the | torether £4,159, leaving the increase as above, £4,196. The goods 
force. The triviality of the difference, however, might receive @ | x4 mineral traffic on those lines amounted to £238,061, and for the 
readier and most satisfactory illustration by comparing experimen- | corresponding week of 1861 to £232,055, showing an increase of 
tally the period of an ordinary pendulum when oscillating with a} £6 06. The receipts for passengers, parcels, Xc., amounted to 
range of 30 deg., with its period when the range is very small. £169,264, against £171,074, showing a decrease of £1,810, The 

1 have now discussed seriatim the several defects in my original trafic receipts on 64 other lines amounted, on 8,279 miles, to 
paper, and in my subsequent explanatory remarks, on which you £111,787, and for the corresponding week of last year, on 3,180 miles, 
have laid much stress in your article, and in doing so I have sought | to £103,264, showing an increase of 99 miles, and of £8,523 in the 
not to disclaim their existence as defects, but to show that, so far as | ree sipts. ‘The total receipts of the past week show an increase of 


they are really defects, | had myself been forward to call attention 
to them. 

But I must admit that when I did thus call attention to them it 
was of itself a defect in my paper (regarded as a treatise on the sub- 


now—something like a quantitative expression of the amount of 
each, or of its ultimate effect on the result of my theory. 

I regret this defect, and I admit that in obliging you to repair it 
you have done me good service. Yet I in part excuse the omission 
when I recollect how obvious to myself the upshot of the several 
necessary explanations has throughout appeared whea once their 
principle has been explained and realised; and yet how much time 
and space their written discussion must inevitably occupy !—an 
excuse to the latter part of which you will probably attach some 
weight, when you count up the space which in its present shape it 
will cover in your columns. 

I do not, however, the less regret that your article has been, I 
think, chargeable with a like defect, without, I think, quite the like 
justification. For bearing in mind the ability which your article 
evinces, and the study you have bestowed on so many parts of my 
paper, and your evident desire to master the whole theory, it appears 
to me certain that, if the discussion of the several questions at issue 
which I have now laid before your readers be sound, your own 
reflection on them, had you given it full scope, would have 
inevitably led you to substantially the same conclusion. 

Nor I| think is it too much to say that when you were about to 
circulate your views on the theory, with the authority which your 
position as an editor, and your ability as a writer, and your obvious 
familiarity with the subject of the theory, gives you, and when you 
found yourself inclined to criticise severely some parts of what I 
had written, and when (as I venture to claim) I had earned that my 
views, if called in question on important points, should not be 


| £4,082 as compared with those of the preceding week, ending the 
6th inst. 

An AwmenicAN Inon-chap.—We have news of the failure of the 
| irou-clad vessel Eastport, whose completion and trial trip were re- 
| ported some time since. A little while ago she was commissioned 
| to replace the Benton, an iron-clad also, used by General Burnside 
| in western waters as flagship. General Porter bas condemned the 
| Eastport, which vessel is at once to be put out of commission. The 

failure of the Eastport is a trifling matter, compared with the 

principle, the impracticability of which it apparently involves. It 
| would seem that an exclusively wooden vessel cannot be mailed 
heav.ly anc retain her buoyancy and usefulness, ‘I he keel of the 
Eastport was too weak, and the weight of metal put upon her broke 
her bick. If other wooden vessels are as susceptible of destruction 
by plating, a most important point is settled. The converting of 
old frigates and liners into iron-clads must cease. England has 
already gone into the business extensively, and one of our great 
screw frigates of 1855 is at present receiving an immense armour, 
The Benton, we believe, before alluded to, also proved unsuccessful, 
on accyunt of her old wooden hull, but hers was deemed an ex- 
ceptional case. The United States frigate Niagara is in course of 
cutting down, and if the Roanoke succeeds she will possibly be 
mailed. Nothing now save a complete demonstration of the 
exceptional nature of the experiments made with the Eastport and 
Benton would probably warrant the plating of the Niagara should 
the Roaroke fail. ‘The Eastport was once a rebel steamer. The 
hull was taken by the brave Lieutenant Phelps at the village of 
Eastport, near the southern boundary of Tennessee, immediately 
after the capture of Fort Henry in last February. The rebels were 
busily engaged making a man-of-war of her when she was seized. 
She had « solid wrought iron ram weighing 5,700 lb.—New York 

World. 
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Rartways 1n Braz. — Advices from Pernambuco received by 


proved deseription of catch for lifting and releasing the hammer in| Messrs. Waring Brothers, the contractors, announce the entire com- 
steam pile-driving engines, to allow it to fall upon and drive the pile | pletion of the Pernambuco Railway. 


into the ground ; and also the application thereof, in conjunction witl 


theimproved arrangements of steam power to the hand-piling machine | 


and likewise the combination of a steam engine with framing 
movable platform, chain, and catch for the purpose of pile driving. 
Fig. 1 shows a side elevation of the machine; Fig. 2, a sectiona 
elevation ; Figs. 3 and 4 show a plan of the lower and upper platforms 
A, B, the section of the platform being denoted by C*, Fig. 5, the plas 
of the first stage by D*, Fig. 6, and the side elevation and section of the 
hammer showing the catch, and the manner in which it lays hold of tle 
chain by E*, E*, Figs. 7 and 8. The framing is composed of ordinary 
wood guide pieces C, C, side stays D, D, and back ladder E, all these 
parts resting on the platform F, which has two heights, an upper ard 
an under one, the ~ a part secured on the lower part in a similir 
‘nanner to a turntable so as to enable the machire to face to ary 
angle. The upper part of the platform has affixed thereto a steam 
winch, which is provided with one or two cylinders a, and valves d, 
having slides and eccentrics c, c, attached to them. The connecting 
rod of the cylinders causes a shaft to turn by means of a crank, this 
shaft having a pinion a affixed, which pinion gears into a toothed 
wheel ¢ fixed ov a shaft, which has a spiked barrel or drum on it, 
over which drum an endless chain / travels. This endless chain is 
of the pitched flat link kind, and turns upon the drum ¢ atthe bottom, 
passing upwards, and being carried over a wheel A at the top of the 
machine, and thus is kept moving by the spiked drum at the bottom 
and the wheel at the top, as shown. ‘The catch, os shown at 
Figs. 7 and 8, E*, E*, is composed of an eccentric i, fixed in 
a cell j, in the middle of the hammer, the said ecceatric 
turning on a pin £; this eccentric is}made to turn by che lever i 
being drawn downward by the cord shown, so that the bolt m, 
attached by a joint to the eccentric, is thus shot into the open link 
of the pitched chain in its upward motion, whereby the hammer n is 
lifted. ‘Lhe striking of staple O is fixed to the front of the upright 
guide pieces, when upon the other end of the lever ¢ striking 
against this staple, the bolt is drawn out of the chain, and the 
hammer thus released falls on the pile. Provision is made for pitch- 
ing the pile p by attaching a chain g round the head of the pile, and 
assing this chain over a sheave r fixed on the top of the guides C, 
, and by means of a shackle fixing it to the endless chain f{ which 
when put in motion draws up the pile. Steam can be supplied from 
a boiler at a distance, either fixed or portable, or on a truck travelling 
on the same lines as the machine, and attached to it. 


, Tue Royar Aaricvttvrat Socrery.—It has already been announced 
in the Times that the next meeting of the Royal Agricultura Society 
will be held at Worcester, and the tim: has just been arranged for 
the week commencing July 20th. The site selected for the exhibi- 
tion is in the immediate vicinity of Worcester, on the battenhall 
roperty, belonging to Sir Thomas Sebright. The groun] selected 
or the show-yard has all just been levelled and drained. The ex- 
tent is thirty-nine acres, and the fields for ploughing, reaping, mow- 
ing, and other agricultural operations, which are near at hand, are 
together above 100 acres more. A branch will be run out of the 
West Midland Railway, which passes near into the show ground. 
The amount subscribed by Worcestershire for the necessary expense 
of the meeting is £4,720. The special prizes are not ye: arranged. 


| 





PETERBOROUGH, WISBECH, AND SUTTON-BRIDGE RAILWwAy.—A meeting 
was held at Wisbech on Wednesday, to consider the merits of a pro- 
posed line of railway from Peterborough to Wisbech and Sutton- 
bridge. The mayor presided. Mr. Carsnew stated that the length 
of the proposed line would be twenty-six miles, and its estimated 
cost was £180,000 for a single line, including land and bridges for 
a double line. Resolutions approving the project were carried 
unanimously, and it was stated that the town council had also taken 
a similar ccurse. 

Coat and Ironworks In Russta.—Within the last two months a 
number of men have left the Dowlais and Rhymney lronworks for 
Russia, A gentleman connected with the Government of that 
country came over and selected some of the best workmen con- 
nected with these works, and the wages agreed to be paid to them 
were from £12 to £20 per mouth, being double and treble the money 
they earned in Wales, It appears that large ironworks are about to 
be started in Russia, and, as metallurgy and iron-making are com- 
paratively unknown, the far-seeing Muscovites no doubt thought it 
would be well to have some practical men from this couctry. One 
of the party is expected to return shortly, it having been deter- 
mined to secure the services of a few Welsh colliers as well. 

Tue Weisn Iron anv Coat Traves.—Trade remains in pretty 
much the same state in the South Wales district. Fresh orders are 
certainly somewhat more limited than a month or six weeks ago, but 
nearly all makers have sufficient orders to keep their hands well 
employed until the new year. There is nothing like speculation 
now, consumers not giving orders for more than their immediate 
requirements, and merchants and makers not feeling disposed to 
press sales at present prices, as the report gains currency that a 
rise will take place shortly after Christmas. This hesitation on the 
part of the consumer and maker keeps trade somewhat unsettled, but 
from the reports from the large producing districts trade has revived 
considerably of late, and there is every prospect that the depression 
of the last four or tive years is about shortly to give way to better 
and more cheering times. Considerable quantities of iron are being 
sent off almost daily, and a brisk trade is being carried on by houses 
having connection in France, Spain, Italy, and other Continental 
States. The reports received from the Nantyglo Ironworks state :— 
“Men work full time, and there are but few idle peopie in the 
neighbourhood. About 4,000 tons of iron were sent off to 
market during the last month from these mills.” The Beaufort 
Ironworks are described as “in full operation.” From the Ebbw 
Vale Works we learn “ every branch of the ironworks here is going 
on satisfactorily, and in many places vast improvements may be 
seen.” The Aberdare Company's works are said “to be well em- 
ployed, and every prospect of continuing so for some time to come.” 
The other large works are also doing a good stroke of business. 
With respect to the coal trade, business still is active, there being a 
good demand both for home consumption and for export. The chief 
ports in the Channel are crowded with shipping awaiting cargoes, 
and the local railways are constantly at work—in fact, at Swansea 
more particularly complaints are beginning to become rife as to the 
‘long stems” which some vessels have to submit to in consequence 
of being unable to get asupply of coal as quickly as desirable. The 
whole of the coal drops are fully employed, and there would be work 
or at least half a dozen more if erected.— Colliery Guardian. 
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Ramway Tratns.—At all hours of the day and night, in all direc- 
tions, and atall points the railway continues its wonderful and incessant 
labours. Thus, last year, 1,902,069 passenger trains, travelling 
44,594,359 miles, and 1,222,617 goods trains, travelling 42,973,849 
miles, were run in England and Wales; 275,825 passenger trains 
travelling 5,044,655 miles, and 276,152 goods trains, travelling 
6,558,777 miles, were run in Scotland ; and 174,445 passenger trains, 
travelling 4,416,462 miles, and 30,882 goods trains, travelling 
1,553,338 miles, were run in Ireland. We thusarrive at the amazing 
aggregate of 105,141,440 miles as the railway work of the British 
islands for twelve months. Astronomical calculations indicate that 
the earth is 95,000,000 miles from the sun, and the unwearied 
locomotives accomplished this immense distance with an odd 
10,000,000 miles to spare. Further, it would appear that they 
traversed nearly 3} miles in every second which elapsed during the 
year! This prodigious activity was not, however, attained without 
a great effort; and, taking every item of working expenses into 
account, it appears that every mile traversed involved an outlay of 
2s. 74d. The twelve great companies contributed to the year’s 
labours as follows:—The Caledonian ran 38,489 passenger trains, 
which traversed 1,043,858 miles, and 104,689 goods trains, which 
traversed 2,342,663 miles, or 3,286,521 miles in ell; the Great 
Eastern ran 118,680 passenger trains, which traversed 2,951,069 
miles, and 52,312 goods trains, which traversed 2,286,719 miles, of 
5,237,788 miles in all; the Great Northern ran 17,306 passenger 
trains, which traversed 2,715,124 miles, and 28,446 goods trains, 
which traversed 3,605,505 miles, or 6,320,629 miles in_all; the 
Great Western (including the South Wales and West Midland) 
ran 190,787 passenger trains, which traversed 5,498,132 miles, 


and 92,360 goods trains, which traversed 4,141,129 miles, or 
9,639,261 miles in all; the Lancashire and Yorkshire ran 
181,896 passenger trains, which traversed 3,415,300 miles, 


and 120,402 goods trains, which traversed 3,001,020 miles, or 
6,416,320 miles in all; the London, Brighton, and South Coast ran 
136,956 passenger trains, which traversed 2,364,091 miles, and 
23,210 goods trains, which traversed 407,026 miles, or 2,771,117 
miles in all; the London and North-Western ran 228,036 passenger 
trains, which traversed 7,959,484 miles, and 195,858 goods trains, 
which traversed 7,724,804 miles, or 15,684,288 miles in all ; the Lon- 
don and South-Western ran 174,663 passenger trains, which tra- 
versed 3,113,898 miles, and 55,152 goods trains, which traversed 
1,297,899 miles, or 4,411,797 miles in all; the Manchester, Sheffield, 
and Lincolnshire ran 55,301 passenger trains, which traversed 
1,296,008 miles, and 33,376 goods trains, which traversed 1,375,810 
miles, or 2,671,818 miles in all; the Midland ran 132,941 passenger 
trains, which traversed 3,487,256 miles, and 151,933 goods trains 
which traversed 5,398,190 miles, or 8,885,446 miles in all; the North- 
Eastern ran 141,956 passenger trains, which traversed 8,313,154 
miles, and 119,854 goods trains, which traversed 6,329,233 miles, or 
9,642,387 miles in all; and the South-Eastern ran 102,649 passenger 
trains, which traversed 2,300,500 miles, and 9,392 goods trains, 
which traversed 691,217 miles, or 2,991,717 miles in all. A conside- 
ration which adds to the interest of these wonderful figures is the 
fact that the work performed goes on incessantly from day to day 
a hundred miles having been run upon a fresh account while the 
reader, himself snugly ensconced perhaps in cushioned carriage, has 
been conning over this somewhat bewildering paragraph. It is @ 
curious fact that more than a ton of dead weight is carried in passen- 
ger trains for every passenger moved, 
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TO CORRESPONDENTS. 


Norttce.—A SpeciaL EpITIon oF THE ENGINEER is 
published for ForEIGN CrircuLaTIon. This edition, 
printed upon paper manufactured for the purpose, will 
pass through the foreign post offices at the charge of a 
single postage. 





*,* Covers for binding the volume can be had from the publisher 


price 2s. 6d. each. 

J. 8. P. (Finchley-road.)— Next week. 

F. L. (Gorton).—Sen/. Please forward ten stainps. 

A. P. C.—We do not know whether Mr. Denny built the engines of the 
Margary. 

F.—The Patent Commission (not Committee) sits, we believe, at No. 1, 
Victoria-street, Westiwinster. Address « note to the secretary. 

PRACTICAL ENGINEER.—You are more practical than we ave if you cawk 
boilers with ** cement.” We prefer a caulking iron and « hammer. 

JEW. G.—We must again defer your letter if, indeed, we find it practicable to 
copy your illustrations. Why not send vour scheme tothe War Office ? 

G. D.—Richards’ indicator, as made by Messrs. Biliott Brothers, 30, Strand, 
is, we think, the best now known. The price is eight guineas, that of 
MeNaught’s and Hopkinson's being sive guineas. 

. T. H.—We made a design exactly like yours more than a year ago, but we 
did not think it of sufficient importance to justify a description. Has not 
your plan already appeared in another publication ? 

P. S8.— The information about carbolic acid was communicated by J EB. Ashby, 
LL.D., of Enfield, and was given in THE ENGINEER of July 18th lost (page 
37). Mr. Anderson has not, we believe, discovered anything not well known 


before. 

W. H. N.—The generality of steam boilers do not occur on starting the engine, 
nor do one-half of all boiler explosions thus occur, ulthough the contrary is 
80 often stated. Where does the oil come rom? Its presence would in any 

™ case cause violent foaming. 

A Learngern.—Tihe resistance of wrought iron to crushing has been very 
variously stated, but we believe that about two-thirds of the tensile strength is 
about «a fair allowance. The upper jlange of a wrought iron beam should 
havea greater area than the bottum jorage. 

W. A. S. (Belper).—We should recommend you to run your saw, experimen- 
tally, at the highest speed at which it will not heat. For cutting boues with « 
12in. saw, a speed of 1,000 turns a minute would not be too fast to begin 
with. We know of no work like that for which you inquire. 

OLD SupscriBER (Bath).— Your condenser, as you explain it, is on the prin- 

~ ciple described in Div, Alban’s work on the High Pressure Engine. The 
condenser is said to huve ansirered well. It has been sevcral times 

| patented in this country; but, pehile none of these patents were originally 
valid, we believe they have all lapsed by age or non-payment of stamp duty. 

R. H. (Hartlepool),—Captain Coles’ plan was, he has stated, designed in 1855, 
and Captain Ericsson has published th: s'atement that he communicated 
pluns and description of vessels like the Monitor to the French Binperor in 
September, 1554, and that the receipt of the plans was ucknowledged, Jones’ 
spherical ivon fort, with the guns on a turntable revolving within it, was 
illustrated and descrabed ix our columns nea: ly four years ago. 

. N. (Casdiff).-- The weight which, applied to the middle of a wrought iron 

girder, will break it down isexpresed by the formula 

w=? de 
aes, 
where W = ‘breaking weight in tons, a the cross 8 ctional area of bottom 
flange in square inches, d the depth in inches of thegirder, from its topsurface 
to the centre of the bottom flange ; | the length in inches between supports, 
and c a constant, taken by Mr. Edwin Ciark as 74°4, Mr. Fairbairn’s 
constant, which is less safe, being 80. If the weight be uniformly distri- 
buted one-half of the constant ws to be uscd, or say 37. 


THE ROYAL AGRICULTURAL SOCIETY. 
(To the Editor of The Engineer.) 

Strn,—We notice that it is intended by the Council of the Royal Agri- 
cultural Society to offer a prize for the best portable engine at their next 
meeting at Worcester, 1863. It is, therefore, very important that the 
Council should at once publish a complete specification of what the 
engines are to be. 

It is now well known, and therefore we need not attempt to conceal 
the ‘act, that makers of these engines manufacture one expressly for the 
competition, which engine differs widely from those sold to the public. It 
is, therefore, necessary that the smaller makers should have as much time 
given t!.em as possible to e: able them to prepare an engine for the compe- 
tition. By inserting this letter in your journal, and thus drawing the 
notice of the authorities to the subject, you will oblige, yours respectfully, 

London, Dec. 20, 1862. CONSTANT SUBSCRIBERS, 


SP Oe 


THE ENGINEER can be had, by order, from any newsagent in town or country, 
and at the various railway stations; or it can, if preferred, be srpplied 
direct from the office on the following terms (paid in advance):— 

Half yearly vincluding double number), 15s. 9d. 
Yearly (including two double numbers), £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and suxpence par annum 
will be made. 
THE ENGINEER is registered for transmission abroad. 

Advertisements cannot be guaranteed insertion unless delivered before seven 
o'clock on Thursday evening in each week. The charge for four lines and 
under is half-a-crown ; each line afterwards, sixpence. The line averages 
eight words ; blocks are charged the same rate for the space they jill. Al 
single advertisements from the country must be accompanied by stamps in 
payment 

Letters relating to the advertisement and publishing department of this paper 
are to be addressed to the publisher, MR. BERNARD LUXTON ; all other letters 
and communications to be addressed to the Editor of THE ENGINEER, 163 
Strand, London, W.C, 
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THE PAST YEAR. 

" THE great event of the year 1862 has undoubtedly been 
the Great Exhibition. ‘The works of the civil engineer 
could not be represented otherwise than ona very small 
scale in such a display, and yet Sir John Rennie, as re- 
porter to the Jury in Class X., has prepared a very instruc- 
tive report, given in our last and present numbers. In 
mechanical engineering, we cannot say that much that was 
usefully new was exhibited in connection with marine, 
locomotive, or fixed steam engines, the display being, 
nevertheless, respectable, and, indeed, interesting, as repre- 
sentative of existing practice. As for marine engines, 
screw engines appeared to have won the whole field once 
occupied by paddles ; as for locomotives, outside cylinders 
appeared to have gained a decided advantage over inside 
cylinders; and, as for fixed engines, there were more hori- 
zontals than verticals. In other branches of mechanical 
engineering, the display was certainly creditable, but rather 
illustrative of the useful progress made during the last five 
or ten years than of anything not known before the Exhi- 
bition. ‘There was, we believe, a substantial improvement 
on the quality of the workmanship represented in the Exhi- 
bition of 1851. In respect of steel, the display was probably 
greater, and more instructive than had been expected, and 
the question as to the ultimate development of our steel 
manufactures is now full of interest and significance. In the 
manufacture of iron, the heavy armour plates, ordrance, 
rolled beams, crank shafts, &c., also represented substantial 
progress. 

Turning from the Exhibition, the past year, as com- 
pared with the previous few years, has hardly givea birth 
to as many great schemes, involving engineering bold- 
ness and skill. ‘lhe American civil war, the fear of dis- 


turbances upon the Continent, and the distress in the 
manufacturing districts, have conspired to check that 





disposition to embark in large enterprises, to which peace- 
ful and prosperous times have so long accustomed us. 

No great railway, steamship, telegraphic, or manufae- 
turing enterprises have been undertaken at home, and but 
few of any considerable magnitude abroad. Within the 
kingdom, all, or nearly all, of our fresh works have beea 
those dictated by necessity. Railways have made consider 
able progress, but rather in the completion and extensior. 
of existing lines, than in the projection of any new works 
of importance. In and about London, the Metropolitan 
Railway, the Charing Cross Railway, and the City exten- 
sion of the London, Chatham, and Dover, have been in 
progress, and are still incomplete; although the two first 
named works were, as was generally ‘- “- to have 
been opened for traffic early last summer. The opening of 
the Severn Valley line, last spring, brought into use a cast 
iron segmental bridge of the great span of 200ft.—that 
over the Severn at Areley. Street railways, with horse- 
drawn carriages, appear to have signally failed in London, 
three experimental lines, each a mile in length, having been 
ordered up and removed shortly after they had been put 
down. 

With regard to other works of civil enginecring, West- 
minster Bridge has been completed and opened throughout 
during the year, a suspension bridge has been opened be- 
tween the Horseferry-road and Lambeth, a design (super- 
seding Mr. Page’s original plan) has been adopted for 
Blackfriars Bridge, consisting of tive wrought iron arches, 
and new bridges are projected across the ‘Thames at Cheyne- 
walk, Chelsea, at the ‘lemple, and opposite St. Paul’s and 
the Tower, besides bridges at Putney, Hampton Court, &c. 

The most important metropolitan work authorised and 
commenced during the past year is, however, the Thames 
embankment. This great work, estimated to cost £2,000,000, 
is to commence at the northern abutment of Westminster 
Bridge, and in a line with the present embankment along 
the river front of the Houses of Parliament. ‘Thence the 
embankment will extend to Blackfriars Bridge, reaching 
400ft. beyond high water, into the river opposite Scotland- 

yard, 300ft. at Hungerford Bridge, 450ft. opposite Bucking- 

Scevsitenh, 130ft. opposite Somerset-house, and at the 
eastern side of the ‘'emple-gardens, where the solid em- 
bankment will terminate, it wiil project about 200ft. into 
the river. ‘The extension thence to Blackfriars Bridge will 
be by a roadway 70ft. in width, and carried on columns, 
to Chatham-place, whence a street is to be opened to the 
Mansion-house. Lateral approaches are to be opened to the 
embankment at various prescribed points along the Strand. 
The Metropolitan Board of Works are charged with the 
construction of this great work, and Mr. Bazalgette proposes 
to carry down the foundationsto the London clay, 25it. below 
the present bed of the river. Iron caissons, filled witk 
concrete, will probably be employed for the foundations, a 
solid granite-faced embankment being carried up, without 
the aid of coffer dams, from the level of low water. Aa 
embankment along the south side of the Thames fron 
London Bridge to Chelsea Bridge, and estimated to cost 
£600,000 for works, or £1,100,000 for works and comper- 
sations, is also likely to be undertaken. 

Upon the main drainage works about a million of moncy 
has already been expended under the various contracts, 
and the works are now in active progress. 

The Mersey Docks Board, who withdrew their proposi- 
tion last spring, to expend £1,000,000 on new works, ace 
now about to undertake extensions and improvements ata 
cost of £450,000. The Low Lights Docks, on the Tyne, 
are not yet began; but the River Wear Commissioners 
have extensive harbour and dock works in progress. A 
scheme for docks at Bristol and for the improw- 
ment of the navigation of the Avon has been pn- 
moted, the estimated cost being upwards of £550,000. A 
considerable extension of the Hull Docks is in progress, 
and a scheme has been put forward for the construction of 
extensive docks at Dagenham, on the Thames. In tae 
meantime our great national harbours at Dover, Portlard, 
and Holyhead have continued to progress, the former vary 
slowly, and the two last named almost to completion. Ix- 
tensive works are in progress in nearly all the royal dock- 
yards. An iron pier is being built at Blackpool. 

“ Extensive waterworks have been undertaken at Dubin, 
and extensions have been made, or are making, to those at 
Newcastle and Hull. 

The breaking away of two sluices in the drainage works 
in Marshland has required the construction of works of mach 
engineering as well as local interest, and Mr. Hawkshew’s 
substitution of a solid embankment, with large sypion 
drains, in place of a sluice, has resulted most satisfactonly, 

Abroad, a part of the Suez Canal, from the Mediterrarean 
to Lake Timseh, half way across the Isthmas, has beea so 
far completed as to admit water to a shallow depth. A 
concession for an important ship canal in Holland has 9cen 
granted, and a ship canal rather under four miles in leagth 
is, it is understcod, to be cut across the Isthmus of Connth. 

In respect of steam navigation the Great Eastern has 
met another mishap, and is now undergoing tedious and 
costly repairs in a foreign port. The Scotia, the inest 
packet steamer now afloat, has made several successful 
voyages. ‘The Galway undertaking remains in slate quo. 
The Peninsular and Oriental fleet is being increased ty the 
addition of several fine steamers with expansive ergines 
and surface condensers. ‘The Messageries Imperiales have 
commenced running large steamers between Marseilles and 
China, and large steamers are being built, both m this 
country and in France, to run between French por's and 
America. Steamers have also been sent out of this country 
to open a regular communication between Cadiz and Havan- 
nah. ‘the American blockade has greatly interfered with 
our usual steam ship intercourse with the various perts in 
the Northern and Southern States. 

Progress, not rapid but not altogether discreditable, has 
been made upon our ficets of iron-clads, and by another 
twelvemonth we may hope to have a good number o? them 
in commission. 

We should not overlook the importance of the results 
lately attained with a two-screwed steamer. 

Another attempt is about to be made to establsh tele- 
graphic communication across the Atlantic, and thePersian 














Gulf cable, nearly 900 miles long, has already been con- 
tracted for. Between our packets and telegraphs we are 
already within 33 days’ communication with Australia, and 
we may hope to be soon placed within a few hours’ com- 
munication with India. 

The pneumatic post, a work allied, in its general pur- 
pose, with telegraphs, promises to become permanently and 
usefully established in the metropolis. Works to the ex- 
tent of upwards of £130,000 have been projected by the 
Pneumatic Despatch Company, by whom, we believe, they 
will be actively prosecuted. By means of an underground 
iron tube, of the shape of a railway tunnel, and equal in 
cross sectional area to a 33in. pipe, laden trucks may be 
sent, by means of a very slight exhaustion of air from either 
end of the tube, to and fro between the termini at the rate of 
from twenty-five to thirty-five miles an hour. ‘The works 
of the pneumatic post between Euston station, Holborn, 
and St. Martin’s-le-Grand, are, we believe, in an advanced 
state. 

In ordnance Government is continuing the costly system 
to which the War-oftice has been committed for the last 
five years. The 10}in. Armstrong gun gave out last spring, 
after a few severe trials, and others of a like construction 
are now being made. It appears to have been decided 
that shorter and lighter shct are to be henceforth used 
with all the service rifled guns. A gun made at Woolwich, 
ind rifled on Mr. Whitworth’s plan (the form of the rifling 
aaving, however, no necessary influence on the result), has 
vent flat-fronted shot and shell through the heaviest plated 
larget yet made, and at a distance of 800 yards. ‘The time 
nust come when steel tubes, cast whole, and with the 
lreech in, will be shrunk successively, one over the other, 
br all guns intended to withstand heavy charges. 

The much needed reform in our patent laws has led to 
the appointment of a royal commission, which is now in 
session, and which, we may believe, will recommend mode- 
nte reformatory measures in the common interest of in- 
ventors and the public. 

Within the last year we have recorded in our own columns 

ro less than twenty-four explosions of steam boilers in various 
yarts of England and Scotland. By a single catastrophe 
d@ this kind, that at Priestfield, near Wolverhampton, 
twenty-one men and boys were killed, and eight injured. 
An agricultural engine blew up near Leicester, killing five 
snd injuring seven persons; and another farm engine lately 
blew up near Alnwick, killing no less than ten persons. 
An explosion, the other day, near Masborough, killed seven 
and injured twenty-five persons. A reputed first-class 
locomotive of the London and North-Western Railway 
exploded last spring, killing the fireman; and another re- 
puted first-class engine, belonging to the Great Western 
Railway, lately blew up, killing three persons on the spot. 
Altogether, our own reports show sixty-nine deaths, and 
about the same number of injuries from boiler explosions 
during the past year. The Priestfield, or, as it is better 
known, the Milltields explosion, has led to the formation of 
the Midland Boiler Inspection and Assurance Society, 
which ought to succeed, although we have heard nothing for 
more than a year of a like association, brought out with 
a flourish of trumpets, in the metropolis. Much attention 
has been directed to the hydraulic test for boilers, and it is 
worth remembering that in France, where very few boiler 
explosions ever happen, this test is enforeed by law; and 
thut in New York, and its suburb, Brooklyn, U.S., where 
the same test is enforced by the police, 3,133 boilers were 
tested in 1861, and of this number 654 were found to be 
so defective as to require immediate repair, 
_ Numerous and most distressing colliery accidents have 
happened during the year, the most disastrous being that 
at Hartley Colliery, where 216 lives were lost, that at 
Cethin, in Wales, and the recent explosions in the Walker 
pit and at Edmund’s Main, near Barnsley. 

Among the deaths that have occurred during the year, 
we may with propricty mention those of Professor Barlow, 
Mr. Berkeley, Mr. Ross, Mr, Errington, and Mr. Walker. 

In clesing this cursory record of some of the more im- 
portant features of the engineering history of the year, we 
cannot but express how visibly the industrial interests of 
the who world are affected by the American civil war and 
the unsettled state of affairs on the Continent. Should we 
soon enter again upon another period of universal peace, 
we may then look forward to a greatly accelerated progress 
in the development of the material resources of nations, 
and consequently to a corresponding increase of engineering 
employment. 


HEAVY LOCOMOTIVES, 


No abwlute limit to the weight of a goods locomotive has 
yet been liscovered. In the days of 35 Ib, rails and four- 
wheeled engines, 10 tons was a good—indeed a large— 
weight. With 50 lb. to 60 lb. rails and six coupled wheels 
we soon vorked up to 25 tons; and with still heavier rails 
the same style of engine has been increased in weight to 
30 tons, ‘len wheel tank engines, with 20-in. cylinders, 
24in. stroce, six coupled wheels and a bogie have been 
made in Manchester tor the Bhore Ghaut incline of the 
Great Indian Peninsula Railway, and these engines weigh, 
we believe, 45 tons. ‘The Engerth engines (and there are 
many of them), on the I’rench lines, have their tenders so 
connected with them as to form component parts of their 
own struciure; and the weight of the whole, on twelve 
wheels, is 63 French, or G62 English tons, These engines 
have 19\\n, cylinders, 2Gin. stroke, eight coupled wheels, 
and 2,324 syuare feet of heating surface. Messrs. Kachlin 
and Co., of Mulhouse, have built still heavier engines of 
the same coustruction, for the Paris, Lyons, and Mediter- 
ranean Kailway, their weight, on twelve wucels, being 
70 tons; aml so far from protesting against the great 
weights alre:dy attained, engincers appear disposed to push 
on still further, and weights of 100 tons (engine and tender) 
are really not unlikely to be common after a while. The 
conditions wlich govern the weight of locomotives are the 
strength of tle permanent way and adaptation to curves. 
With heavy riils, steel-faced, or “ converted” by Mr. Dodds’ 
process, and sipported at short intervals by large sleepers, 
well ballasted there would appear to be no great fear on 
the part of ergincers to adopt a weight of 7 tons, or even 
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8 tons on a wheel, although there are more who still hold 
to 6 tons as the maximum. ‘The limit of weight upon a 
single wheel being settled, we have only to consider how 
many wheels may be coupled together, and, at the same 
time, run through such carves as the line may present, and 
we may thus determine the maximum permissible weight 
of the engine. There are objections to coupling more than 
three pairs of wheels together, and so there are, indeed, in 
the way of coupling even two pairs, Different pairs of 
wheels will not retain exactly the same diameter. The 
Americans, it is true, occasionally couple four pairs of 
wheels together, but these wheels are generally of chilled 
cast iron, which wears but slowly, and the speed is always 
moderate. Even with ten wheel engines (six coupled 
wheels and a bogie) we have known the driving wheels to 
be worn ‘in. smaller in diameter than those behind them, 
thus causing a slip, at each revolution, of nearly 1tin.; or 
with 4-ft. wheels, upwards of 40ft. of slip per mile. In 
nearly all American ten-wheel engines it is the custom tc 
give ‘in. greater diameter to the driving wheels, wher 
newly turned, than to the wheels behind them and witl 
which they are coupled, or, more correctly, sextupled. This 
allowance is made with wrought iron tyres. With stee 
tyres, which are now admitted to have as much adhesion to 
the rail as wrought tyres, a much less allowance for th: 
greater wear of the driving whecls would suffice, if indeel 
any were necessary with steel tyres. While we are upoi 
the subject of coupling wheels together, we may observ 
that coupled wheels work all the better for having a con- 
plete system of compensating levers between all ther 
springs; each wheel should be carefully counterweightd 
accoraing to its own share of the total disturbing weigh: ; 
the axle guards should be provided with adjusting wedgs 
for taking up the wear of the boxes in the guards ; a sligit 
play should be allowed in all the coupling rod brasses, so 
that as one pair of wheels rises or falls, thus inereas- 
ing the distance between its own centre and that of tie 
next pair of whecls, the rods may not be strained; ami, 
finally, each crank pin in the driving wheels should, .n 
inside cylinder engines, coincide with the centres of the 
nearest crank instead of being placed 90 deg. from it. We 
hardly need discuss the advantages of compensating levers 
and counterweighting; the adjusting wedges, as used 
in the Paris and Orleans locomotive in the late Exhi- 
bition, and in all American locomotives, serve am 
excellent purpose both in adjusting the centres of the ev- 
gine when new, and in taking up wear after use ; and where 
the centres of the coupling rod pins and nearest cranks 
are coincident, there is no slipping of the trailing wheels 
due to the wear in the coupling rod brasses, at the times 
when the latter are passing from the upper to the lower 
half of their revolution, and vice versa. With crank pins 
set at 90 deg. from the cranks, such slipping does take 
place whenever the coupling rod brasses become worn. 
All these details are of importance in the case of six or 
eight coupled heavy engines, 

We must believe, however, that with every precaution, 
four pairs of wheels are the most that can be coupled 
together with advantage, and three pairs are certainly 
preferable to four. ‘Thus, without a bogie, and with 6, 7, 
and 8 tons respectively on each wheel, we should have 
engines of 36, 42, and 48 tons weight. ‘The Austrian goods 
locomotive, Steyerdorf, in the late Exhibition, had its 45 
tons distributed upon no less than ten wheels, ingeniously 
but we think not altogether commendably coupled upon 
Herr Kirchweger’s system, for the purpose of passing at a 
slow speed through curves of 870ft. radius. -Eng:nes of 
this construction have not yet, however, established their 
merits in any considerable period of actual service. A 
weight of 44 to 6 tons on a wheel is, however, preferable to 
either 6, 7, or 8 tons, and tothus keep down the weight we 
must place a 50-ton or 60-ton engine on ten or twelve 
wheels. ‘ihe late Mr, Stephenson preferred two separate 


tank engines, coupled together at the foot-plates, andengines | 


intended to be thus coupled, and having, we believe, 84 tons 
ona single wheel, were made nearly six years ago for working 
the Bhore Ghaut incline, but as this incline is not yet open 
for traflic, and as different engines are now being made to 
work it, we cannot say what has become of those ypon Mr. 
Stephenson's system. M. Petiet, of the Northern Railway 
of France, has preferred to employ four cylinders in the 
same locomotive, or a pair of cylinders at cach end, and to 
arrange the six pairs of wheels in two grouvs of three pairs 
each, each group being driven by a separate pair of cylin- 
ders. ‘Ten such engines are being made by Mil. Gouin 
and Co., of Paris, the dimensions and weights being as 
follows :— Diameter of each of the four cylinders, 16,° in. ; 
length of stroke, 17,°,in.; diameter of the twelve wheels, 
oft. Gin. ; extreme wheel base, 19ft. Stin.; whole veight ot 
engine in working trim, 56 tons 15 ewt., all avalable for 
adhesion; whole heating surface, 2,296 square fee. ‘These 
engines carry in their tanks 1,765 gallons of water, and 
upwards of two tons of coal. The distribution o:' weight is 
almost exactly uniform on all the wheels, being abcat 42 tons 
on exch, ‘This condition of uniform distribution of weight 
is of much importance in coupled engines. All the wheels 
of M. Petiet’s engine are flanged—needlessly so ve think— 
but the tyres of the middle wheels are wider than -he others. 
The whecls are not clustered quite as closely as they might 
be, room being left for brake blocks. The boibr is of the 
kind employed in the cight-coupled engine sent by the 
Northern Railway of France to the late Exhbition, the 
chimney passing horizontally along the top of the boiler and 
through a dryer or stperheater, and turning up in a short 
mouthpiece just over the foot-plate. 

M. Petiet’s engine would cost less, we shoud say, both 
for construction and repair, than two enginesof the same 
collective power, and it is also more manageabe. It is, at 
the same time, more costly in structure, and probably in 
repairs, than a two-cylinder locomotive of thesame power, 
and having, say four pairs ot coupled whees, with over 
seven tons on awheel. But the twelve-whee engine must 
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be much easier on the line, even with the lony wheel base, 
than an eight-coupled engine of the same weight would be, 
although the twelve-whcel engine cannot hive the flexi- 
bility on curves which distinguishes Mr. Stephenson’s 
system of double engines, and also the tet-wheel bogie 
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engine, and, possibly, the Austrian ten-coupled engine. 
But for lines of moderately easy curvature, that is to say, 
having no curves under 15 chains radius, we should say 
that M. Petiet’s solution of the problem of very heavy 
engines was the best, on the whole, yet offered. The 
French engineers appear to be returning to moderate, if 
not small diameters of driving wheels, whereby less weight 
is necessary than with large wheels. ‘Thus with the same 
boiler in both cases, and with the same length of stroke, 
16-in. cylinders and 34ft. driving wheels would give rather 
more tractive power, at the same speed, than 20-in. 
cylinders and 54ft. wheels; and no engineer need be told 
how much lighter an engine, having the first-named dimen- 
sions, would be than one on the larger scale mentioned. 
The small wheel engine would, of course, run with a greater 
speed of piston, and, although it would have less disturbing 
weight, its wheels would turn faster at a given speed in 
miles perhour. With accurately counterweighted wheels 
the limit of piston speed has not, we think, yet been reached, 
and we certainly incline in favour of the smaller wheel, 
even if a rather slower speed be thus rendered expedient. 
We believe that most of our goods engines are run at too 
fast a rate, and that slower and longer goods trains would 
tell favourably upon railway dividends. Small wheeled 
goods engines with a low centre of gravity would meet the 
case exactly. 
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The Iron Manufacture of Great Britain, Theoretically and 
Practically Cousid ved, including Descriptive Details of the 
Ores, Fuels, and Fluxes Enployed, the Preliminary Operation 
of Calcination, the Blast, Refining and Puddling Furnaces 
Engines, and Machinery, and the Various Processes in Union 
ete. etc. By W. Truray, C.E., formerly Engineer at the Dow- 
lais Ironworks, under the late Sir John Guest, Bart., subse- 
quently at the Hirwain and Forest Works, under Mr. Crawshay, 
Second edition. Revised from the manuscript of the late Mr. 
Truran by J. AntHur Prinurrs, author of a“ Manual of Metal- 
lurgy,” “ Records of Mining,” &c. &c., and William H. Dor- 
MAN, C.E. London: E and F. N. Spon, 16, Bucklersbury. 

THE title of this work conveys a good idea of its contents, 
except that the subject is, perhaps, less “thc oretically” than 
“ practically considered.” ‘This is one of the chief merits 
of the work, itself a monument of practical knowledge and 
labour, and doing great credit alike to the lamented author, 
the editors, and the publishers. Mr. Truran’s work is 
really the only one deserving the name of a treatise upon, 
and text book of, the iron manufacture of this kingdom. It 
gives 2 most comprehensive and minute exposition of present 
practice, if the term may be applied to the iron manufac- 
‘ure as distinguished from strictly professional subjects. 
The author does not go out of his way to theorise upon how 
iron should or may be made, but he describes most minutely 
how it is made in all the great iron districts of the 
kingdom. With the first edition of the work a very 
large number of our readers are already more or less 
familiar. The present edition is a notable improve- 
nent upon the original. It contains upwards of 250 
pages of large quarto, besides 84 plates, each 104in, 
by Sin., engraved on stone, and containing 591 subjects. 
Taese comprise almost every conceivable detail of the 
plant, machinery, and tools of iron making up to the 
finished bar, all plainly drawn to a measurable scale, so as 
tc serve every purpose of working drawings. The contents 
ofsuch a work are better specified than reviewed, although 
abundant matter for discussion is presented in many of the 
author's suggestions and observations, as well as in a com- 
perison of the various systems of working illustrated. 
We do not feel inclined to enter upon a criticism of such a 
work. As a faithful representation (which we can un- 
hesitatingly declare it to be) of one of our greatest manu- 
faetures, we feel that we are doing all that is required of 
usat present in recommending the work most cordially to 
every one having an interest in the subject of which it 
treats. We shail find time and space on another occasion 
to give a few extracts from the work, together with some 
observations of our own. 





German Code of Commerce, and Statutes of Bills of Exchange. 
Translated into French by Mr. Victor Foucuer, Puisue Jus- 
tre at the Court of Appeal, and Mr. Louts Totuausen, French 

bnsul and Chancellor at the French Legation at Berlin. Paris : 
Frmin Didot. 

THs code, which cannot fail to interest every commercial 

couatry, has been elaborated by a commission composed of 


emirent jurisconsults, who were delegated by the chief | P° i : : : 
The eiuanteniots acted without intermediate columns, and confers great credit upon Mr. 


states of the German Confederation. 
at Nuremberg on the 15th January, 1857, by an appoint- 
meni made by the German Diet on the 18th Dece.nber, 
1856 The discussion was based on two projects presented 
by tle Austrian and Prussian Governments. The commis- 
sion ield 299 meetings, the last having taken place on the 
28th February, 1858. The final settlement of the code was 
then submitted to the sanction of cach separate state, 
Prussa being first in promulgating the same. It is in 
force in Prussia since the Ist March, 1862. Saxony, Bava- 
ria, Austria, &c., have likewise adopted this code. This 
publiation has been highly spoken of by the Gottingen 
Geleh-te Anzeigen of the 26th November, und after a care- 


ful petusal ot both the original and translation, we can only | ‘tT 
\- | sicered most wor thy of remark, either on account of recognised good- 


endors: their opinion, and recommend the work as highly 
acceptible, not only to the different chambers of commerce 


and the commercial world at large, but also to every student | 


of comnercial law, as it embodies the comment of the most 
eminent jurisprudents on the subject. 





Farat Borer Exrrosion at OtpHam.—On Tuesday morning a 
serious doiler explosion took place at Messrs. Evans, Barker, and 
A man named Joel 
Thornley, who was employed by the engineer to do “little jobs” 


for him, such as clearing away the ashes from about the boiler fur- | 


nace, wis blown down by the force of the shock, and covered 
by the @bris of the shed. The end of the boiler was driven com- 
pletely out, and the furnace door torn off, as well as the brickwork 
destroyed Thornley was extricated as soon as possible, but he had 
sustainedsuch serious injuries from the steam, boiling water, and 
debris tha. he died soon after being removed home. ‘The cause of 
the explodon has not been ascertained. 








CIVIL ENGINEERING, ARCHITECTURAL AND 
BUILDING CONTRIVANCES IN THE LATE EX. 
HIBITION. 


Section A. 
(Concluded from page 359.) 
TX.—ArtiriciaL Burtpine Marertas. 


The ninth division, including cemeuts and artificial building mate-~ 
rials, béton, or concrete blocks, bricks, tiles, earthen pipes, &c., would 
demanda very lengthened notice ifthe very various qualities andappli- 
cations of the several kinds were to beseparately treated of. Thelimits 
of this report will only permit the several varieties being mentioned, 
as in other divisions, almost entirely restricting notice to those to 
whom medals or honourable mention have been awarded. 

The engineer or architect can generally, from practice, judge with 
tolerable accuracy of the applicability and durability of building 
stone, because having seen it in the quarry and in buildings where 
it has borne the test of ages, it may be inferred that if applied 
under similar circumstances it will be equally durable; but this is 
not the case with artificial materials, of which the experience must 
of necessity be limited ; therefore all that can be done is to judge of 
them from their constituent particles, compare them with the natural 
materials of which they profess to be the prototype, carefully inves- 
tigate the modes of preparation, and form an opinion from the re- 
sults actually obtained. Still with even this information successful 
results are not certain, because so many elemeuts enter into the com- 
position of artificial stones, and so much must depend on the process 
of manufacture, and on the subsequent manipulation, that nothing 
but actual experience of any artificial substance, after a number of 
years’ exposure, under every variety of circumstances, can justify a 
decided opinion being pronounced. 

Many artificial stones, which at first sight appear admirably 
adapted for the purpose, are found, when exposed to this unerring 
test, to be utterly wanting in durability. No artificial stone can 
therefore be considered durable, as compared with natural stone, 
until it has undergone the test of long experience, although in 
manv eases béton or concrete blocks have been and are now 
employed with advantage, where natural stone cannot be obtained 
at a reasonable cost. 

The jury have seen with great pleasure, and have carefully 
examined the numerous artificial stones which have been exhibited, 
and amongst those which they have thought worthy of particular 
remark may be mentioned the siliceous stone produced by the pro- 
cess of Mr. F. Ransome: this is so well known both for the ordinary 
productions and the application to hardening natural building stones, 
that it is not necessary todo more than to direct attention to the fine 
specimen of a concrete block so produced, and serving as the pedestal 
for Ransome and Sims’ engine in the western annex (United 
Kingdom, 1,961), for which and for the general value of the process 
a medal has been awarded to Mr. Frederick Ransome. 

To Messrs. Coignet Brothers and Co., Paris (France, 1,258), a 
medal has been awarded for the excellence of the system introduced 
by them in the working of concrete into blocks, and for its applica- 
tion to almost every purpose for which stone is used. The process 
is extremely simple, depending chiefly on the perfect mixture of the 
materials, the use of hot water, and the application of considerable 
pressure to produce cohesion of the particles. The system appears 














to be obtaining extensive use on the Continent, under the name of 
“ Reton Aggloméré.” 

A medal has also been awarded to M. Hachette for enamelled lava 
slabs, and his ingenious application of the material. 

The name of M. Kuhlmann has been very long connected with 
scientific researches into the best mode of applying silicate of potash 
to building purposes, and upon his investigations have been based 
numerous improvements in that direction. The jury have awarded 
to Mes Kuhlmann end Co, (France, 122) a medal for their scien- 
tific researches and for the new cement introduced by them. 

To the Marquis Campana (Italy, 2,282) a medal has been awarded 
for the excellence of the artificial marbles manufactured under his 
direction. This production promises to become important, aud will be 
very beneficial to the district in Italy where the manufacture is 
established. 

Among this class of production must be noticed the useful intro- 
duction of silicate of potash for painting stone, or woodwork, for 
which honourable meution is awarded to M. C. R. Brebar, of Lille 
(France, 1,28). : 

Honourable mentions are also awarded to M. Treves, of Florence 
(Italy, 1,154), for the excellent artificial marbles produced by him 
and to M. Krzyzanowski, of Posen (Prussia, 1,352a), for his excellent 
artificial stone and the good workmanship of the specimens. There 
were also many other interesting specimens of this class. 

As connected with building processes, the ingeuious system of 
fireproof flooring, introduced by Messrs. Fox and Barrett, must be 
mentioned ; its success has been unequivocal, and it is to be 
regretted that it is not more frequently used in the classes of 
houses and other structures for which it is adapted, and where in 
preventing and arresting fires it would be most useful. For-this 
very clever and simp!e system a medal has been awarded to Mr. 
H. Barrett (United Kingdom, 2,235). 

To Mr. Clemence is also awarded a medal for the simplicity and 
economy of construction of the scaffold used iv the erection of the 
domes, and for the “ traveller” employed in the construction of 
the nave of the building of the International Exhibition. The jury 
had peculiar pleasure in recommending awards in this case, as in 
all others where they were enabled to see the machines in use or the 
materials actually employed, instead of having presented to them 
selected specimens, in many cases very different from the ordinary 
productions of the manufactories. 

To Messrs. Gibson and Turner, of Dublin (United Kingdom, 
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2,289), a medal is awarded for the boldness of design and the suc- 


cessful execution of the iron roof over the railway station at Liver- 
pool. This was one of the first iron roofs of very large span 
Turner for the boldness and ingenuity exhibited by the design. 

With regard to artificial cements there have been exhibited an 
endless variety from every country. These, like the artificial 
stones, still require the test of experience before they can be pro- 
nounced as fit to take the place of natural cements, although they 
may be applied with considerable advantage where natural ce- 
ments cannot be obtained at a reasonaile cost. One of the most 
remarkable of these artificial cements is what is termed the “ Port- 
land cement,” which has been proved to possess excellent hydraulic 
qualities, and it is now so much used that the name has been 
generally applied throughout the Continent to cements possessing 
similar qualities. 

To enumerate and comment upon all the different varieties of 
artificial cements, and the ingenious adaptation of the materials 
lities, would far exceed the limits of this report. 


found in various local 
The printed cata »of th rds points out those which were con- 





ness of quality, extensive production, adaptation of new material, or 
introduction of a manufacture into a locality where cements had not 
been previously produced. The list of the awards is necessarily 
very long, as many were granted for the purpose of encour 
the establishment of cement manufactories in new countries 
districts ; and the jury rezret that there were not grades of medals, 
which would have enabled them m« re satisfactorily to have marked 
their «pprobation of the relative merits of several of the productions 
exhibited. 

Independent of those firms and individuals to whom medals and 
honour: ble mentions have been awarded, there were many manufac- 
turers whose productions did them great credit; and the jury would 
have beea pleased tu have seen comparative trials of the various quali- 
ties institated at the Exhibition, provided the materials had been t.ken 
by themsdves from the daily productions of the manufactories,aud not 
from the svecimens selected for being tested. Among those whose 
productions deserve notice must be mentioned Messrs. Freen and 
Co. (2,285), Knight, Bevan, and Sturge (2,308), F. and G. Rosher 
2,336), andJ. aud W. Eastwood (2,271), of the United Kingdom— 
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Messrs. Lippmann, Schneckenburger, and Co. (1,257), and Algoud, 
Brothers, Dupuy de Bordes and Co. (1,270), of France; M. Mosqua 
G71), of Hanover; M. H. Mews (1,356), and M. Stommel (1,371), of 
russia; and M. H. Maas (156), of the Netherlands. The manufac- 
turers of our own country are well known, and their productions are 
so extensively used on the Continent that in every locality, offering 
any facility, attempts are made for producing an article in such 
extensive demand. That this has been to some extent successfully 
achieved the list of awards will show, and further researches will 
yet bring forward new materials, and suggest new establishments. 

In the United Kingdom department a medal has been awarded to 
Captain H. Y. D. Scott, R.E. (2,311), for discovering a good and 
cheap cement, which is remarkably well manufactured by Messrs. 
Lee, Son, and Smith, to whom honourable mention is awarded for 
the process of manufacture of this article, the excellence of which 
the jury were enabled to judge of in the construction of the buildings 
at the South Kensington Museum, where some instances of great 
strength were shown: also to Messrs. White, Brothers, a medal for 
the general excellence and extensive production of their Portland 
cement, which, as in the previous case, the jury were enabled to 
examine in the general construction of the building of the Exhibi- 
tion, and more especially in the bases of the columns supporting the 
domes and in the basin of the great Majolica Fountain, where its 
powers of hardening and of impermeability were satisfactorily tested 
by watching the progress of the construction, and the subsequent 
introduction of the water. 

In the same department, honourable mention has been awarded 
to the Keynsham Blue Lias Lime and Cement Company (2,388), for 
the good quality of their lime and cement, which is very extensively 
used in that district, and is now sought for in the surrounding 
counties; and to Mr. J. C. Part (2,326), for the good quality of the 
Martin’s cement and the plaster of Paris manufactured by him. 

India sends only one good specimen of mortar, cement, and con- 
crete, for which Mr. J. Sandys is honourably mentioned. 

In the Canadian department Mr. J. Brown (Canada, 29) has re- 
ceived a medal for the excellence of his hydraulic cement. 

Austria sends some good cement made by M. J. Benezur (611), 
for which a medal has been awarded, and to Dr. A. Curti (612), and 
to Messrs. Saulich and Kraft (624), medals have been awarded for 
the introduction into Austria of a new cement, and a cheap and 
useful material for building purposes. 

Belgium has hitherto felt the want of good cement, and to Messrs. 
Josson and De Langle (815) have been awarded a medal for their 
successful exertions in supplying this want, and for now producing 
avery good quality of Portland cement and tiles of a novel and 
useful form. 

France has long been attempting to emancipate herself from de- 
pendence on this country for the supply of cement for her hydraulic 
works, and to this has been directed the attention of the chemists 
and the practical manufacturers, in which they have been guided 
by valuable researches and experiments of the elder Vicat. The 
result has been a great extension of the existing works at Boulogne 
and other places, and the creation of numerous new establishments, 
where considerable success has been attained. M. Brivet has dis- 
tinguished himself by his laboratory researches in this branch, and 
they have led to the introduction of an excellent Portland cement, 
manufactured from the marls of the Paris basin ; for these successful 
experiments a medal has been awarded to him. A medal has also 
been awarded to Messrs. Lingee and Co. (1,265), for their method of 
manufacture, and for the extent of the establishments created by 
them for producing this Parisian marl cement. Messrs. Michel and 
Co. have w me eg a medal for the bold and striking works they 
have executed in their Ciment de la Valentine, an excellent material 
introduced by them, and by which they have emancipated Marseilles 
and its neighbourhood from dependence on foreign supply. 

Honourable mention has been awarded to Messrs. J. Arnaud, 
Vendre, Carritre, and Son (1,264); L. F. Candelot (1,286), Dumo- 
lard and Viallet, C. C. Fontenelle (1,293), Dr. J. Guerin (24), 
L. Machabee (1,280), and J. Vicat (1,271). All their productions 
present some special quality which want of space alone compels 
being passed over without entering into details. 

Mechlenburg-Schwerin exhibited some good cement, produced at 
alow price by Messrs. Jurss and Crotoginu (75), to whom a medal 
has been awarded. 

Prussia has for some time been striving to manufacture its own 
cement, and the specimens of both cement and bricks exhibited by 
the Bonn Smelting and Mining Company (1,839), and of the 
Portland cemeut, exhibited by the Stettin Company (1,370), to both 
of which firms medals have been awarded, attest the success of the 
efforts which have been made. 

From Russia, M. J. Ciechanowski (309) produced some excellent 
cement, for which a medal has been awarded. 

Wiirtemberg exhibited excellent samples of cement ornaments, of 
very good quality, for which a medal was awarded to Messrs. 
Leube Brothers 731), and honourable mention was awarded to 
Mr. J. Chailly 0), for the gooduess of the Roman and Portland 
cements manufactured by him. 

The pozzolana exhibited by the Inspector of Public Works at the 
Azores (Portugal, 83) well merited the honourable mention awarded 
for its excellence of quality; as did also the specimens of cement 
sent by Mr. C. F. Heyn, of Hanover (370). 











IX.—GeENERAL Burtpinc Mareriazs. 

With regard to the ninth division—general building materials, 
such as bricks, tiles, &e.—there is scarcely any department in the 
art of construction which has made greater progress during the last 
few years than the manufacture of bricks, tiles, earthenware pipes, 





&e., both with respect to the perfection of the article and the lowness 
of price, as also in the adaptation for ornament and for substantial 
construction. hese articles are now made in every possible variety 
of shape, texture, and colour, in order to their fit adaptation to the 
particular purposes to which they are to be applied ; amongst these, 
hollow bricks must be prominently mentioned, as by their strength 
and lightness, their uniform hardness, and their affording means for 
ventilation, they are valuable adjuncts in places where solid bricks 
cannot be made to answer the object. The large and small drainage 
pipes of glazed earthenware are also remarkable for the perfection of 
their manufacture and for the powerful aid they have contributed to- 
wards the improvement of all sanitary works. The excellent and in- 
genious machines worked by steam, which have been invented for | 
the production of these articles, have powerfully contributed to the 
perfection and economy with which they are produced, while by 
judicious chemical investigations and a more perfect knowledge of 
the properties of the raw materials, and of the best proportions for 
mixing them together, a success has been generally a:tained which, 
a few years since, could scarcely have been anticipated. 

The difference between the proeess of manufacture of bricks is so | 
techuical and minute that it would be very difficult to convey any | 
adequate impression respecting the numerous specimens submitted 
to the jury. The list of the awards of medals and honourable men- 
tions must therefore be referred to for the names of those exhibitors | 
of whose productions it would be difficult to speax too highly. | 
Without drawing any invidious distinction, where cll are so good, 
the jury must mention especially the productions of Messrs. Cowen | 
and Co. (2,265), Messrs. Doulton and Co. (2,268), and Messrs. R and | 
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N. Norman (2,234), in the United Kingdom; the Parisian Gas Light- 
ing Company, in France; Messrs. F. and G. Colonuese (1,143), and 
M. T. Rondani (1,151) in Italy; M. Van Heukelom (1,54) in the 
Netherlands; and Messrs. Busscher and Hoffmann (1,341) in Prussia, 
the latter particularly for their ingenious design of a brick-kiln, To 
all these gevilemen medals have beeu awarded. 

Honourable mention has been deservedly givea to Beart’s Patent | 
Brick Company (2,237), to whom is in a great degree due 
the introduction of the pierced bricks; Mr. Kk. Brown (2,243), 
Messrs. J. and W. Eastwood (2,271), Messrs. Fison and Co. 
2,282) (especially for their excellent kilu tiles), and Messrs. 

V. Stephenson and Sons (2,344) in the United Kingdom, Messrs, 


Bulmer and Sheppard (31), Mr. T. Gibb (38), and the Missisquoi 
Drain Tile Company (33), in Canada, the Commissioners for Natal ; | 


Mr Goodsell (465, New South Wa 
Scotia), Mr. John Glew, Mr. T. Kelly (410), the Sandhurst Local 
Comunittee (455), and Mr. G. F. Stieling (456, in Victoria), M. L. 
David(1,269), MM. Faconnet, Chevalier, and Co. (1,254, in France), 
M. Louge (833, Portugal), and to M. C. Ziegler, of Wiirtemberg 
os 2,733), the latter for very light bricks of peculiar manu- 
acture, fitted for partitions. 

It should Le observed that the most interesting specimens of this 
class 4 materials fall within the province of the Sections B and ¢ of 
Class X, 


X.—GENERAL Macuinery, &e. 

In the tenth division must of necessity be taken all those ingenieus 
and novel machines and contrivances for advancing building amd 
engineering operations which have been submitted to the jury,as 
well as the miscellaneous machinery. Among these is a mecta- 
nical arrangement for quarrying and for squaring the paviag 
stones used for the municipal service of the city of Pars, 
This combination of machinery, which, so far as it has bem 
tried, is said to answer the purpose of producing better 
paving blocks, of more regular Dea more economically 
and more rapidly than by the former system of manual labow, 
was invented and constructed by M. Laudet (France, 1,251-42), b 
whom honourable mertion has been awarded for the ingenuity ¢ 
the machinery and its general utility, economy in production, as dit 
played in the large quarry at Marcoussis. 

The mechanical arrangements of the lifts of Messrs. Lawrene 
Brothers (United Kingdom, 2,310), and the adaptation of th 
governor and safety-blocks to those of Mr. Brown-Westheal 
(United Kingdom, 2,244), deserve attention, and well merit tl 
honourable mention awarded to them. 

The simple apparatus by M. Labat (France, 1,367), for hauling 
vessels broadside out of the water for examination and repair, i} 
somewhat upon the principle of Morton’s slip; the arrangements 
are simple and effective, and experience proves that it may be ad. 
vantageously employed in many localities. Honourable mention 
has been awarded M. Labat for this arrangement. (This has also 
had a medal medal awarded to it in Class XII.) 

The use of bags of sand in lowering and striking the centre of 
arches was originally introduced by M. Beaudemoulin, engineer- 
in-chief of bridges and roads, to whom a medal has been awarded ; 
and in 1854 a manifest improvement, originally proposed by M. 
Sazilly, substituting cases of wrought iron for the bags of sand, was 
introduced, and was first used by M. Bouziat, in striking the centres 
of the bridge of Austerlitz. For this evident amelioration of the 
system honourable mention has been awarded to M. Bouziat, to 
whom is due the credit of first practically testing this evident im- 
provement in the method of using sand for avoiding the risk to the 
masonry incurred by the use of wedges, 

Messrs. Bouillon, Miiller, and Co. (France, 1,112) exhibised some 
good specimens of washing and bath apparatus, to which a medal 
has been awarded. Messrs. Giucestre and Co. (France, 1,255) also 
exhibited a successful method of preventing damp in buildings, anc 
specimens of non-bitumenised pasteboard, a material which pro- 
mises to become useful in construction, and to them a medal hag 
been awarded for their useful inventions. 

To M. D. H. Henning, of Hanover (369), a medal has beet 
awarded for the excellence of the quality of the produce, and the 
importance of the manufactory of asphalt established by him; and 
M. J. Carstanjen (Prussia, 1,342) has also received a medal for the 
excellence of the roofing pasteboard manufactured by him. 

M. Lambrette (Belgium, 317), for his zine flooring, M. P. I. 
Dupont (Frauce, 1274), for his method of preserving wood and metal 
by metallic varnish; M. C. Mirandolle (Netherlands, 138), for the 
utility and excellence of his process of painting wood; M. S. 4. 
Rhee (Netherlands, 160), for the ingenuity of construction of a 
staircase and a new method of scarting timber; M. C. 8. Haiisler 
(Prussia, 1,347), for a good system of asphalt paper rof; M. I. 
Schlesing (Prussia, 1,362), for the excellence of manufacture ard 
the successful application of asphalt tar and asphalt cement; aad 
Messrs, Clark and Co. (Umted Kingdom, 2,254), for their novel 
and successful application of corrugated steel in rolling shutters, 
have had awarded to them honourable mention for the excellence of 
the several productions 

To Mr. John Bethell (United Kingdom, 2,239) has been justly 
awarded a medal for the extensive and successful a»plication of 
creosote to sleepers for railways, piles for docks, piers, and brid 
and many other engineering purposes so long practised by him. 
The ingenuity of the system of steam traction, introduced on tue 
canals of St. Quentin and St. Denis, and on the river Gise, deserves 
special mention. The great features are, that the steam power is 
transferable, and that it enables the whole of the existing boats to lo 
employed as the power is communicated by a locomotive engim 
placed upon one of the boats, and acting upon a submerged chain o 
ingenious construction; excellent results have been obtained, ané 
the applicability of the system to many canalised rivers has bee: 
demonstrated by the lengthened experience under the direction of 
M. F. Bouquié (France, 1,371), to whom a medal has been awarded 
for his ingenuity and perseverance in this important introduction of 
the use of steam power for towing on rivers and canals, (A medal 
has also been awarded to Monsieur Bouquié in Class XII.) 

The vital importance of correct surveys and levels of countries is 
universally recognised, and in general the subject has received the 
careful attention of Governments, as evinced by the Ordnance and 
Tithe Surveys of the United Kingdom, the maps of the “ Cadastre,” 
and of the * Bereau de la Guerre,” in France, Prussia, Austria, Sar- 
dinia, and other countries; butit remained for M. Bourdaloue to 
devise and superintend the execution of perhaps the most gigantic work 
of the kind ever undertaken by atindividual. The atlasof the general 
survey of France, fixing the levels with respect toonedatum throughout 
the whole empire, is most remarkable tor the extent embraced, the 
method employed in its execution, and the precision of the results; 
and the jury regret that the only manner in their power of express- 
ing their admiration of this great work, by the award of a medal, 
should be so inadequate to its merits. 

To the Cavaliere A. Rabbini (Italy, 2,289) has been awarded a 
medal, for the excellence and extent of the Cadastral surveys in 
Sardinia, executed under his direction in a manner which reflects 
great credit both upon the direction and upon the executive staff. 

To the Austrian Commissiona’s (Austria, 627) for regulating the 
river ‘Cheiss, and for regulating roads and rivers (especially the 
Danube) medals have been awa-ded for the charts exhibited by the 
1. R. Ministry, illustrating the improvements made in the training 
of the rivers, and the advantages conferred upon the couwutry 
through which the Theiss and the Danube flow. ‘The importance 
of these rivers, and the peculiarites of the localities through which 
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| they pass, are so great, that it would be highly desirable to have full 


accounts of the works on their cowses, to illustrate these excellent 
charts. 
To the Royal Office for Public Roads (Norway, 69), a medal has 


| also been very justly awarded, for the importance and extent of the 


public roads of the kingdom, as shown by the atlas of plans and the 
photographs of some of the pri:cipal works of art on these roads, 


| which appear to have been exeaited in a very artistic manner, in 


positions and under circumstance of considerable difficulty. 

In connection with this part of the subject must be mentioned 
the system of delineating a country, calculated to be very useful for 
engineering purposes, for which « medal has been awarded to the 
Chevalier F. de Léssel (Austria, 619), and a system of contoured 
relievo-plastic maps, exhibited in the Austrian department by M. 
V. Stretileur (Austria, 629), to whom honourable mention has been 
awarded for a system which may berendered very useful in the con- 
sideration of projected works. 

The limits of this report necessarily restrict the observations which 
the jury would have desired to make upon the many interesting and 
highly useful objects presented to then; and although it has only 
been practicable to notice those exhibiters to whom medals in detail 
or honourable mentions have been awa‘ded, there were very many 
others which merited careful examinatodn; and among these latter 
are M. Delesse (France, 1,251-46), engineer of mines, whose very 





basin in which Paris is situated, and of the water-bearing strata of 
the same locality, merit the highest praise. 

M. Lorieux, inspector-general of mines, and M. de Fourcy, 
engineer-in-chief of mines, for their interesting maps and accom- 
panying text explanatory of the former and present state of the 
ancient quarries beneath the city of Paris: these maps exhibit the 
extent and position of the excavated portions, and the corresponding 
public and private buildings situated immediately above, whilst from 
the sections may be ascertained the thickness of the crust left between 
the excavation and the surface. 

M. Dormoy, engineer of mines, for the excellent subterranean 
map of the coal basin of Valenciennes and Mons, showing the details 
of the strata and the limits and direction of the great frontier fault 
hitherto but littke known even in the locality. M. Gruner, engineer- 





in-chief of mines, for his geological description and maps 
of the department of the Loire. The late M. Duhamel, 
engineer-in-chief of mines, whose geological map of the 


Haute-Marne was completed under the auspices of M. Elie de Beau- 
mont, member of the Institute, inspector-general of mines, and M, 
Chancourtois, engineer-in-chief of mines; it forms one of a series 
of important and valuable maps, showing the outcrops of the various 
strata, and giving a large amount of useful data; and M. Levallois, 
inspector-general of mines, for his geological map of the depart- 
ment of La Meurthe. 

Among the collection of maps is one of peculiarly useful cha- 
racter; it exhibits the agricultural soils and strata of the Arrondisse- 
ment of Toul (Meurthe). This is accompanied by an explanatory 
text of great value, and sets an example which should be followed 
in agricultural England. This useful work is due to M. E, Jacquot, 
engineer-in-chief of mines, to whom all credit should be given for 
the idea and for the mode of execution. 

In connection with this part of the subject there must not be 
overlooked the descriptive maps, drawings, and models of the 
method employed for collecting and bringing into easy use the 
mineral waters of Plombiéres, by M. Daubrée, engineer-in-chief of 
mines, and M. Jutier, engineer of mines: of Bagnéres-de-Luchon, 
| by M. Francois, engineer-in-chief of nanes, ena M, Chambert, 
architect, and of Ussat, also by M. Francois, assistea py M Cassimir 
Durrien, architect. These works, well conceived ana earccuted 
with great skill, deserve more attention than is usually devoted to 
such subjects in this country. 

The present Exhibition of 1862, when compared with that of 1851, 
demonstrates material progress in every department connected with, 
or belonging to, the art of coustruction, and as such it is calculated 
in no small degree to advance the civilisation of mankind; so also 
do the inducements of the best kind of publicity and investigation 
held out to inventors and improvers of inventions in every depart- 
ment, furnish excellent arguments in favour of these occasional! 
International Exhibitions, at such intervals as to enable producers to 
furnish an exhibit from their regular productions, and not to drive 
them to manufacture special objects for exhibition, which have no 
other effect than to mislead the juries and to deceive the public. 

J. Rennie, heuten 


Rartways tn PortugaL,—The Royal Portuguese Railway Company 
has just held its annual meeting at Lisbon. It was stated that the 
Lisbon and Badajoz line would be completed throughout by May or 
June next; already 84 miles are in operation, The Lisbon and 
Oporto line, which n a less forward state, will be ready for traffic 
by the end of the year. Sanguine hopes are entertained that this 


enterprise will prove a profitable undertaking to the promoters, 





Ramway Acciwents.—-A train ran off the London and North- 
Western Railway, near Stockport, on Saturday night last, and while 
the rear carriages were off the line a following engine ran into the 
middle of the train, smashing the carriages and injuring some of the 
passengers. On the morning of the 19th inst. the Irish mail train, 
on its way to London, struck a truck on the Chester and Holyhead 
line, and was thrown off the rails. Fortunately none of the passen- 
gers were seriously injured. 

Tue Artantic Tevecrarn.—The Atlantic Telegraph Company 
have issued a prospectus with a view to raising a preferential capital 
of £600,0v0 in shares of £5, on which 8 per cent. is guaranteed by 
Government on the completion and during the working of the cable. 
The project is to renew the attempt to establish telegraphic com- 
munication between Europe and America by way of Ireland and 
Newfoundland, more recent surveys having satisfied the directors of 
the existence of a safe and practicable route available for the pur- 
pose. 

Driving Banps.—Mechanicians have for years past been strenu- 
ously exerting their talents to perfect driving bands for machinery 
which should possess some of the many requirements for the pur- 
poses to which they are applied. ‘To embody all the desiderata was 
even with the sanguine, almost too much to expect. But this ha 
really been done, and placed beyond a doubt, by Messrs Spill and 
Co. We understand that the official tests have been of the most try- 
ing character, and the success equally complete. Those interested 
can, however, examine for themselves these flexible and powerful 
bands at the works at Hackney Wick, where the whole of the exten- 
sive machinery is driven by them.—Mining Journal. 

Tue Lare Mr. Joun Weare, Ancurrecrura, Pusiisuer. — 





Many of our readers will hear with regret of the death of Mr. Weale, 
of High Holborn, whe has been for many years connected with 


architectural publications. Some remarkable “ Statistical Notices 
of Works on the Fine and the Constructive Arts,” circu- 
lated by Mr. Weale last year, and to which we drew 


attention at the time, showed that while his career had been a 
struggle, it was also a labour of love, and so had brought its delights. 
He had expended at his own risk in publications £209,502, and at 
the risk of authors, £29,695. On his admirable “ Rudimentary 
Series” alone he had risked about £50,000, This, as we have heard 
from his lips more than once, has proved a very successful venture, 
His death took place on ‘Thursday, the 18th inst., and resulted from 
congestion of the lungs.— Builder. 
Desravction OF Lron Sars py GALVANIC AcTION INDUCED BY PRE- 
PARATIONS OF Correr.—The French fl,ating battery La Gloire has 
lately been examined, and found to be seriously injured by the action 
of copper on her iron plates, the whole of which, below the water- 
line, will have to be removed, being converted into a kind of plum- 
| bago by galvanic action. We had occasion, some time since, to call 
| attention to the extraordinary state of her Majesty's ships Triton 
j} and Sharpshooter. On their being docked for examination, the iron 
| plates were in some places reduced to the thickness of writing 
| paper, and in the I’niton the scrapers actually went through the 
plates when removing the tons of oysters, barnacles, &e., at- 
|tached to the bottom. It appears that this ship had been coated 
with a preparation of copper, and the destruction of the plates 
and rivets aruse from galvanic action on the exposed surfaces of the 
ron, where the undercvating has become rubbed off under the bow 
and forefoot and along the light-load waterline. The salvation of 
this ship from foundering was no doubt occasioned by the adhesion 
of the shell-fish. She has just been thoroughly repaired at Devon- 
port Dockyard, and is now coated with Messrs. Peacock and 
buchan’s preparation, which is superseding the copper preparation 
hitherto used in her Majesty's dockyards. We understand that 
Captain Peacock, formerly a master in her Majesty’s navy, who 
published a pamphlet on this subject some years since, actually 
werned the late Ministre de Marine in Paris against what has now 
taken place, two years ago; he also waited on the Miuister of Marine 
in Madrid, on the same subject, and has been for several years in 
communication with our own Admiralty authorities on the importance 
of preventing galvanic action upon the iron ships of the British 
navy, aud we are glad to see that their lordships and our dockyard 
offidals are at length alive to this important subject.—shipping 
Gazette.—( Brass screws will perhaps have a like effect on iron ships. 
No mercantile company or private ship owner orders guu metal 
screws for iron ships, but the Admiralty do—Ep. E.) 
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Grants of Provisional Protection for Six Months, 
2803. Joun SUMMERTON, Smethwick, Staffordshire, “ Certain improvements 
in harrows for harrowing land.”—Pelition recorded 17th October, 1862. 
2912. WiutiaM Cuark, Chancery-lane, London, “ Improvements in appa- 
ratus for ascertaining and recording the speed and distance travelled 
by vehicles, the flow and quantity of water, and other analogous pur- 
-—-A communication from Mr. Pierre Pradel, Boulevart St. Martin, 





pose 
Paris.— Petition recorded 29th October, 1862. 
2007. WILLIAM NELSON HUTCHINSON, Plymouth, Devonshire, ‘‘ Improve- 


ments in apparatus or means for protecting the screw of steamers from 
becoming entangled with or fouled by ropes or other bodics.”~ Petition 
recorded bth Nocenber, 1562. 

3047, THoMAsS Uxaprorp, Fleet-street, London, ‘‘An improved clothes 
wringer and mangler, applicable to pressing the liquid from clothes in 
the process of washing and other pressing purposes.”— Petition recorded 
bath November, 1862. 

55. GkoRG# WIGHTWICK ReNDEL, Newcastle-on-Tyne, “ An improved me- 
“teed of strengthening armour plates made of earbonised iron or steel.” 
Petition recorded Vsth Novewber, 1362 

$120. Joun Wriaut Cuiip, Ualifax, Yorkshire, * Improvements in means 
and apparatus fur working wool aid other fibres.”"—Petition recorded 20th 
November, 18°2. 





$3131. JAMES STRART, St. James’s-road, Blue Anchor-road, Bermondsey, 
Surrey, ‘‘ An improved method of extracting the fibre from Zostera 


marina and other aquatic vegetable productions.”—Petition recorded 2st 
November, 1862. 

3165. Winuiam Tatuam, Rochdale, Lancashire, 
nery or apparatus for preparing and spinning cotton, wool, 
other fibrous materials.”— Petition recorded Ath November, 1-62. 

3166. WitLiaM Lonouery, Leeds, Yorkshire, ‘* lmprovements in machinery 
for making bricks.” — Petition recorded 25th Noveuher, 1862. 

$177. ANTOINE ALEXANDRE PHELOUX, Rue Quincampoix, and Prerre Ar- 
MAND Paumier, Rue Curistine, Paris, ‘A new atmospheric sailing pro- 
seller 

3170. Tuomas Keywortu, Blue-court, 
ments in motive power machinery.’ 

3183. Dink VeeRkAMy and Cuaktes Freperic Ataustus Van Trier, 
Mercer’s-terrace, Limehouse, Middlesex, ** Improvements in the treat- 
ment’of old manufactured fabrics, in order to obtain useful fibrous pro- 
ducts therefrom.” 


‘*Improvements in machi- 
flax, and 





Boston, Lincolnshire, ‘ Improve- 





London, “ Improvements in gas 












3185. WILLIAM CLARK, Chancery-lane, 
burners."—A communication from Louis Joseph Frédéric Margue- 
ritte, Boulevart St. Martin, Paris.—VPetitions recorded 27th November, 
1862. 

3186. JOSEPIT CARRBONELL es Ecuries, Paris, “ Improve: 


ring, and washing the paper pulp derived 
from the esparto plant, and in apparatus connected therewith.” 

3187. WILLIAM ALFRED WApbbINGTON, Stonegate, Yorkshire, “ Improve- 
ments in machinery for cutting wood.” 

3189. Joun Hixry Jonson, Lincoln’s-inn-fields, London, ** An apparatus 
for indicating the pressure of electric conductors in foreign bodies,”—A 
communication from Edmond Langiois, Paris. 

8191. JonN CRESSWELL and Epwin Tuompson G iREVES, Birmingham, 
provements in the construction of hearses and funeral carriages,” 


ments in preparing, 








“Tm: 


3192. SamurL JouN Baownine, Portsmouth, Hants, * Improvements in 
machines to be employed in brewing.” 
WittiamM CLARK, Chancery-lane, London, “Improvements in the 





vermanent way of railways.”"—A communication from Jules Vautherin, 
Joulevart St. Martin, Paris. 
$105. Joseru Francis DELANY and 
toria roundry, Greenwich, Kent, 
expansive steam engines.”—Pelitions recorded 28th Nove 
3199. Tuomas BLACKBURN and MARK KNOWLES, Blackburn, 
provements in looms for weaving.” 
8200. F REDERICK GLonGe Taytor, Manche ster, ‘Improvements in washing 
we 
3201. Jam 





Joun CHARLES Raymond OKkeEs, Vie- 
“Improvements in double-eylinder 
bev, 1S 

Lancashire, “* Ime 








Cromrton, Bolton, Lancashire, *Tmproveme nts in mi: achinery 
or apparatus for ploughing, harrow ing, cle aring, and drilling land. 

3204. Wintiam CLank, Che uncery- -Jane, London, ** An lnproved machine for 
cutting corks and other stoppers. "AC mmunication from John Denison 
Crockor, Norwich, New London, Connecticut, U.S, 

$205. Francis Vacukn, Parliament-street, L oudon, 
ornamenting playing cards.” 

3207. Reverend Henny Movie, Fordington, Dorsetshire, * Improvements 
in locomotive engines, aud in apparatus for generating steam for steam 
engines.” 

3209. Joun ANDERSON, Royal Arsenal, Woolwich, Kent, “ Improvements in 
the manufacture of the tyres of railway wheels and rails, switches, and 
crossings of railways,” 

211, MicHakL HENKY 
nufacture of leathe 
de Bassano and Louis Antoine Beaudet, 

—Petitions recorded 20h November, 1862. 

213. Perer Bounne, Whitehaven, Cumberland, “ Improvements in miners’ 





“Improvements in 












Fleet street, London, sxrovements in the ma- 
—A communication from Manuel Luis Godoy Prince 
Loulevart St. Martin, Paris.— 


“ In} 












amps. 
$215, Thomas Watuer, Fish-street-hill, London, ‘‘ Improvements in 
stoves " 
8217. Kopert Furor, Aytest tone street, Leicester, ‘ Improvements in looms 





for weaving narrow fabric- 

2219. Joseru Romer, Ship bout ne, Kent, “ Im; vrevements in the manufac- 
ture of bullion wire and metallic tine drawn wire. 

250, Witniam CLAkk, Chancery-lane, Londen, ** An improved apparatus 
applicable as a pump, water meter, hydraulic moter, or a steam engine.” 
—A communication from William Foster and Robert Foster, Brookiyn, 
King’s county, New York, 





Bue ‘kland-creseent, St. John’s Wood, Mid- 








S221. Peren WILLIAM Reuter, 
diesex, ‘The preparationof a new compound to be used for dyei ing and 
”"—A communieation from Edward Reuter, Paris, 





printing purposes 
we2 Epwarp Danie, Jonuxson, Wilmington-square, C lerkenwe Ml, London 
"—Petitions recorded Ast December, 





* Improvements in pocket watches, 
oan 
i ARP ER TweLvetries, Bromley, Middle ex 
“yatun for cleaning knives fe rks, and cots,” 
Harper TWELVETR romley, Middlesex, * Improvements in wash- 
iow, wringing, and mangling machines.” 
$230, GronGe Frepentck BLUMBERG, Cannon-street West, 
improved method of, and apparatus for, produciag desi 
glass 

2231. Joun Wueartey, Gluck Strach, Munich, “ liprovements in the con 
struction of ships of war and in the manufacture of armour plates for 
ships, forts, and batteries.” 

$283. Groner TOMLINSON LousrieLp, Loughborough Park, Brixton, Surrey, 
“Improvements in forming the perm: ee Ways of rai.ways."—A conr 
munication from Eugéne Sinits, Couillet, near Charleroi, Belgium. 

S84. GEORGE TOMLINSON BouskieD, “posse Honma ch Park, Brixton, 
*Tmprovements in apparatus for discharging guns and ordnance.’ 
communication from Daniel Treadwell, U.S, 

8235. Dvearp Grauam, Edinburgh, Midlothian, N.B., ‘‘ Improvements ia 

steering and manwavring ships or vessels, and in the apparatus employed 
therein.” 

Ricuarnd KiInGsMAN Cat TLEY, 

ments in electro-therma! baths." 

Cleveiand, Obie, US, 

8239. Besvamin Brown, King William-street, London, “ Improvements . 
the construction of knobs or handles of door locks, and in the mode 
econnertil me with the sliding bolts thereof fer advancing an t Genter 
said bolts.”—A communication from dean Baptiste Poisot, Gray, Hauie 
Sadne, France.— Petitions recorded 2ud Decei ther, 1862, 

$241. Antuve Tomas Becks, Birmingham, * loprovements in machinery 

fer cutting or shearing sheets or plates of metal.’ 

2 CHARLES FREDERICK CLAUS, Fearnhead, Lancashire, “ Improvemens 
in carboy hampers | and in the machinery or other means used tor Mian i- 
facturing the same. 

S24. ALEXANDER Morton, Arbroath, Forfarshire, “* Improvements in lavn 
mowing machines, 

$245. WitniaM Henry Browne, Alwyne-road, Canonbury, Middlesex, “In- 
provements in gas stoves.” 


“Improvements in appa- 
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Thorney, Cambridgeshire, “ Improve 
\ communication trom Mark House, 


















to 


Threadneedle-street, London, “ Improve- 


$247. ALFRED FrepEnick EpEN, 
ments in apparatus for taking minute phetographic pictures and 
magnified pictures of microscopic objects.” — Petitions recorded 8rd Deceiler, 


862. 

3264. Tuomas Evans BLAckwe 1, Orsett-terrace, Hyde Park, London,“ Im- 
provements in barometers or instruments for measuring altitudes or the 
pressure of the atmosphere or elastic fluids.” 

8268. Epwunp WaLtTon, Woou-street, London, ‘An improved article of 
wearing apparel for the neck.”—Petitions recorded 4th December, 1862. 

R272. James Craig and Martukw Craig, Kilmarnock, Ayrshire, N.B., 
ie ‘Improvements in epparatus for the manufacture of clay.” 

$274. WILLIAM McNavent, St. George’s Foundry, Rochdale, Lancashire, 
“ Improv ements im machinery for washing and dryi ing textile fabrics and 
materials.” 

276. JouN Burcuaut, St. Helen's, and Fpwarp Busgkows, Sutton, Lanca- 
shire, ‘‘Improvements in propellers for ships and other navigable 
vessels.’ ’ - 

3278. RicuarDd McCiintock, Dublin, *‘ Improvements in carriage ax-es,.”"— 
Petitions recorded 6th December, 18 





3236. RicHAKD ARCHIBALD BROOMAN, Fleet-street, London, * Improvements 
in kneading machines.”—A communication from Alexandre  Sezille, 
Noyon, France. 

















3283. CuarLes SANDERSON, Sheffield, Yorkshire, “‘ An improved mode of 
nanufacturing — for driving machinery, lifting weights, and other 
snalogous pur; 

3290. Joun HILLiar, ‘Balsall Heath, Worcestershire, ‘“‘ Improvements in hinges, 
joints, or connections, and in “applyi ing them, parts of which improve- 
ments may also be employed for constructive and decorative purposes.” 
Petitions recorded 8th December, 1862. 

3396. Victor MIRLAND, Frameries, Belgium, ‘* Improvements in manufac- 
turing paste with the dried pulp of rhubarb to be used as preserve.” 

3298. WitutaM CLARK, Chancery-lane, London, ‘‘ Improvements in photo- 
graphic apparatus.”—A communication from Jean Baptiste Sabatier-Blot, 
Boulevart St. Martin, Paris. 

3300. GeorGe JEFFRIES, Golden Ball-street, Norwich, “‘ Improvements in 
breech-loading fire-arms.” 

304. WiLtiAM Epwarb NEwToN, Chancery-lane, London, “‘ Improvements 
in fire-arms.”—A communication from Leonhard Kastli and Charles 
Custer, Alstatten, Switzerland.—Petitions recorded 9th December, 1862. 

3310. SAMUEL BENJAMIN WHITFIELD, Birmingham, “‘ Improvements in the 
dov etail joints of metallic bedsteads and other articles of like manufac- 
ture.” 

3314. WintiAM ALLEN TurNER, Laurence Pountney-lane, London, “ Im- 
provements in machinery for cutting or paring starch.” —Petitions recorded 
10th December, 1862. 

332u. JOUN a nt Breckon, Darlington, and Taomas DovGias, Peases 
West Colliery, Crook, Darham, “Improvements in the ‘manufacture of 
fire-bricks and other articles usually made from fire-clay.” 

3322. Ronert CLAkK, Langloan, Lanarkshire, N.B., 





Improvements in 
machinery or apparatus for boring, winding, and lifting for mining pur- 
v0Ses,” 

3324. Joun Imray, Bridge-road, Lambeth, Surrey, 
paratus used for mixing and kneading.’ 

3326. Tnomas Epwarp Vickers, Sheffield, Yorkshire, 
the construction of ordnance.""—Petitious recorded 11th December, 


‘*Improvements in ap- 





“Improvements in 
18.2. 





Patents on which the Stamp Duty of £50 has been Paid. 

2883. Gzoror SAViLE GoovaLL, Brighouse, Yorkshire.— Dated 19th Decem- 
ber, 1859. 

2598. GEOKGE COLLIER 
December, 1840. 

290u. WitLiAM Henperson, Alderley Edge, Cheshire.—Dated 20th Decem- 
ber, 1859. 

2046. WiLLIAM EDWARD NEWTON, 
hication.—Dated 24th December, 

2896. Josern WILLCOCK, ancery- «ol 
Dated 20th December, 18 

2006. Joun Henry JouNsON Linesin's- inn-fields, London.—A communica- 
tion.—Dated 20th December, 18 

2050. THOMAS SKAVILLE TRUss, 7 os street, 
December, 1850. 

29.5. THOMAS STOKES CRESSY, 
1850. 

2802, James Farkctoven, Liverpool.—Dated 29th December, 1859. 

2009. SAMUEL PLIMSOLL, Hatton-garden, London.—Dated 2Ist December, 
1859, 


and Joun Couurer, Halifax, Yorkshire.—Dated 20th 


Sans, London.—A commu- 





London.—A communication.— 














London.—Dated 27th 


Burton-on-Trent.—Dated 29th December, 





Patent on which the Stamp Duty of £100 has been paid. 


2909. JAMES CUESTERMAN, Sheffield, Yorkshire.—Dated 22nd December’ 
1S. 








Notices to Proceed. 


2210, CitaRLes CvLtixc, Downham Market, Norfolk, 

rias.”"—Petition recorded 7th August, 1802. 

2719. Epwarp HALL, Bull's Green, Landenden Foot, near Halifax, York- 
shire. “ Improvements in means or epparatus for preparing foreign grain 
for grinding.” — Petition recorded sth August, 1862. 

: sir Jous Scorr Liv Liz, Pall-mall, ‘London, “Improvements in car- 
riage Ways and footways.” 

2933. ALEXIS JEAN Mokkav and Apoipur Ernest Racon, Bernard-street, 
Russell--quare, London, ‘* Improvements in the mode of, and apparatus 
for, treating bituminous and carbonaceous substances for the purpose of 
obtaining the various products, volatile, liquid, and solid, which they 
contain, and also in the treatment and application of such products.” 

2254. ALES JEAN MOREAU and ADOLPHE i@RNEST RAGON, Bernard-street, 
Russell-sjuare, London, ** lmprovements in the manufacture of gas and 
t ke.”—etitivns recorded 9th August, 1862. 


“Improvements in 














HvuGi Fryton, Queen's Ferry, Flintshire, and WiLLtamM Srvuprs, 
“Liverpoo, : Improvements in telegraph wires.”—Vetition recorded 11th 
August, 1362. 


..B., “ Improvements in 


2251, wiLLiam Macsan, Greenock, Renfrewshire, N 
same, and for effecting 


steam boilers, and in apparatus for feeding tue 

tlation thercin.” 

CHAKLES Mantin WESTMACOTT, 
mients in cements.” 

262. CHARLES SENGRY, Great Queen-street, 
** An improved smoking pipe, which may also be 
smoking cigars.”--Petitions recorded 12th August, 

2206. James Dickson, Tollington-road, Holloway, Middlesex, “*« Improve- 
ments in ebtaining sodinm from certain sources of that metal.” 

260. Josera RANDALL Tussaub and Francis Cuxtivs Tussaub, Maryle- 
hone-road, Lond n, **Improvements in the treatment of representations 
formed from wax or from compositions of wax with other matters. 

3. Hanern TWELVETREES, Bromley, Middlesex, ‘* Improvements in rat 
and mice waps.” — Petitions recorded Ie th August, 1862. 

2200, ALEXANDER WALKER, Liverpool, ** A new instrument to determine 
or ascertain the depih of water avd ep distance a ship has run.” 

WitiiaM BEATSON, Rotherham, Yorkshire, * luprovements in the 
manufacture of stoves 

2290, Wittiam Joskru Curtis, Tuffnell Park-road, Holloway, Mildlesex, 

An nuproved mode of, and apparatus for, ascertaining the fares and 

earnings of public vehicles. 

James HEARN, Ha:ford, Berkshire, “* Improvements in apparatus or 

appliances for raising sick or bed-ridden persons in their beds, and forlift- 

ing their bed-clothes.”— Petitions recorved lath August, 162. 

2200. JAMES Barcuay, Gravel-lane, Southwark, Surrey, ** lmproved machi- 
nery for the manufacture of nails.” 

2201. Tuomas Carvin, Landport, Hants, 
pe elle rs, 





Noble-street, London, ‘‘ Improve- 


Lincoln’s-inn-fields, London, 
pted as a tube for 














2285. 
% 











“Improvements in screw pro- 


Victoria Mills, Lockwood, near 
construction of power 


JAMES MANER, 
* An improvement in the 


CARTER and 
Yorkshire, 





field, 





looms.” 
2505, doun Henry Jomnsoy, Lincoln’s-im-fields, London, ‘* Improvements 
in electro-magnetic timekeepers.”—A communication from Juhu Henry 
Kousen, Dresden, Saxony.— Petiticrs recorded loth August, 1802. 
2307. HENRY GARSIDE, Coupland-street, Manchester, * Improvements in 
machinery or apparatus for marking, etching, or engraving on cylindrical 
and other surfaces.” — Petition recorded 16th August, 1s62. 
314. Joun Cinec, Great James-street, Bedtord-row, Loudon, ** Improve- 
ments in depositing silver and other metals on fabrics and’ other mate- 
rials.” 
JULIAN BRIERE, 
denser, being a new 
August, 1S02 
VicTonin FLORENTIN CLEUET, Rue d’Allemagne, P. 
seif-acting apparatus for supplying ooilers with water 
the raising and to the measuring of Wquids.” 
>, General Henry Dempinski, hue de l’Oratoire, Paris, “ A motive 
apparatus and processes proper tor giving to ita continuous motion and 
uniimited strength.” 
2354. WitLiAM Jexnincs Hoyne and Joun Proves, Halifax, Yorkshire, 
* Improvements in mechanismandarrangements for suppiying lubricating 
matter to the cylinders of steam engines, and to the bearings and other 
surfaces of mechanism. "— Petitions recorded 1th August, 186: 
44. WituttaM Barrert, Norton Marnaces, near Stockton-on-Tees 








Belgium, “A continuous self-acting con- 
-Petitions recorded th 





2517. 


ling apparatus. 





boiler-fee 





ris, ‘* An improved 
» applicable also to 





















“Im- 








provements in casting railway seepers and chairs, where tie bars are 
used.” 
2346, JAMES Mackay, Glasgow, Lanarkshire, N.B., ‘* Improvements in 





the manufacture of soap powder,’—Petitivus recorded 221d August, 162. 

. MARTIN KENNETH ANGELO, Gloucester-place, Portman--quare, London, 

* Improvements in apparatus used in the manufacture of shellac.”— Peti- 
tion recorded 23rd August, 1862. 

2361. MicuakL Joun Haines, Vietoria-road, Rope-walk, Bristo', ‘‘ Im- 
provements in the manufacture ofdriving bands or straps."—Petition re- 
corded 25th August, 1sb2 

23y8. Joun Davis, Liverpool 
forks, and similar articl 
New York, U.S. 

2402. Purir WALLACR MACKENZIF, Jersey, 
STEPHEN WILLIAM SMITH, Brook'yn, King's county, 
“ hmprovements in vehicles to be propelled hy the rider.’ 
corded 1 

2425, Jcsern MosiEaE k, Manchester, “Certain improvements in machinery 
for amalgamating gold and silver or the ores thereof.” —Petition recorded 
2nd September, lez. 

2457. WittiaM Epwarr Newtoyx, Chancery-lane, London, ‘*‘ Improvements 
in lamps."—A communicatien from John Jacob Miller and Ernest Pruss- 

, Chicago, IMlinois, U.S.—Petition recorded : th September, 1862. 

2467. WILLIAM ANTIL RicaRos, Chester Cottage, Cornwall-place, Hollo- 
way, Middlesex, “An imprwed fastening for purses, pocket-books, bags, 
cigar cases, books, wearing spparel, jewellery, and other articles,” "—Peti- 
tion recorded 6th Sepiember, $62. 





Imprevements in the manufacture of spoons, 
"—A communication from Florian Grosjean, 











Hudson, New Jersey, and 
New York, 8., 
~Pet itions re- 

















2515. Joun Bower, Carlow, “‘ Improvements in railway sleepers.”—Petition 
recorded 12th September, 1862. 

2551, WILLIAM EDwaRD NEwToN, Chancery-lane, London, “ Improvements 
in watches or timekeepers. mA communication from Henri Du Pas- 
quier, Rue St. Sebastien, Paris.— Petition recorded 17th September, 1862. 

2579. Pierre Lovis Forestier, Paris, ‘* Improvements in photographic 
albums.”—Petition recorded 20th Septemb:x, 1862. 

2638. Ropert Grirritus, Mornington-road, Regent’ s Park, London, “ Im- 
provements in the construction of iron ships, and in the method of fasten- 
ing metal sheathing thereon, to keep them from fouling.”— Petition re- 
corded 29th September, 1862. 

2776. Ecuuin MoLyNrvx, jun., Seaview, Enniskerry, Wicklow, Ireland, 

* An improved carriage with atrav elling railway attached.”—P etilion re- 
corded 1ith October, 1862. 

2853. Harry Ree, Hamburgh, ‘‘ Improvements in apparatus for exercising 
the human body. "— Petition recorded 23rd October, !862 

2981. Josern PLace, Ower Darwen, Lancashire, ‘* Certain improvements in 
looms for weaving."— Petition recorded 4th November, 1862 

3157, Joun Movie, Seabright-place, Hackney-road, Middlesex, 
proved method of deodorising mineral oils and hydro-carbons.” 

3163. GEokGE HENDERSON, Mincing-lane, London, ‘* Improvements in steam 
engines.”—A communication from Hugh MeL Jardy, Howra ah, Hooghley, 
Bengal, East Indies.— Petitions recorded 25th Nove mber, 
3215. Tuomas W ALLER, Fish-street-hill, Londou,* gre stoves.” 
— Petition recorded 1st December, 1862. 

5236. ANDREW Paton CHARLES, High- street, Wapping, Middlesex, ‘Im- 
provements in candles and nightlights, and in lamps or apparatus for 
burning the same.” 

3233. HENRY JOSEPH SIMLICK, Osborne-place, Whitechapel, Middlesex, ** TIm- 
provements in the manufacture of cigar and pipe lights.”—Petitions re- 
corded 2nd December, 1862. 

*3247. ALFRED FREDERICK EvEN, Threadnecdle-street, London, ‘* Improve- 
ments in apparatus for taking minute photographic pictures and mag- 
— pictures of microscopic objects.”—Petition recorded 31d December, 

S62. 

3250. Joun Grant, Albion-place, Maidstone, Kent, “Improvements in the 
construction of turntables for portable railways.”—Petition recorded 4th 
Deceinber, 1862. 


* An im- 

















And notice is hereby further given, that all persons having an interest in 
opposing any one of such applications are at liberty to leave particulars in 
writing of their objections to such application, at the said Office of the 





Commissioners, within twenty-one days next after the date of the Gazette 
(and of the Journal) in which this notice is issued. 





List of Specifications published during the Week ending 
20th December, 1862. 
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! *,* Specifications will be forwarded by post on receipt of the amount 

| of price and postage (the latter rarely exceeding One Penny). Sums ex- 

ceeding 5s, must be remitted by Post-office Order, made payable at the 

- office, High Holborn, to Mr. Bennet Woodcroft, Great Seal Patent- 
ce. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for 
Tux ENGINEBK, ct the ofice of her Majesty's Cominissioners of Patents. 








CLass 1.—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and Water 
Mills, Gearing, Boilers, Fittings, &c. 

1605. J. Hurst, jun., Dobcross, Saddleworth, and &. O. Tayuor, Marsden, 
near Huodrajfeld, ** Apparatus for evaporating watr and otlur jluids, 
dc.” — Dated 23th May, 1862 

The object of these improvements is to obtain a succession of chambers for 
the passage of the products of combustion from the fire used to heat steam 
boilers, or other evaporating vessels adapted to effect repeated separation and 
readmixture of the heated products of combustion in their passage from 
the fire, and a consequent absorption of an increased amount of hes ut there- 
from. For this purpose the flue space is at intervals formed into what may 
be called chambers, with series of valve tubes for the free passage therefrom 
of the water or other fluid, and adapted to separate the products of combus- 
tion, while the intermediate parts or chambers are piovided with smoke 
tubes, by which a readmixture or other separation of the products of com- 
bustion is obtained, and soon. And the patentees make the smoke tubes 
of the succeeding chambers progressively larger than those of the preceding. 
Passages to the respective chambers are obtainable by the introduction 
amongst the other tubes of larger tubes not only from one chamber to the 
next, but also to the outside of the boiler for repairing or cleaning. They 
apply the tubes to such and other evaporating vesse's by parts of the ends 
of such tubes being turned down to pass into holes in the plates to which 
they are applied, and they form such holes tapered or beli-niouthed, so that 
the ends of the tubes projecting therethrough may be better spread out 
therein in rivetting, and sometimes they increase the holding by the 
application of rings. The improvements relate, Secondly, to conuucting the 
smoke to a chamber or casing around the steam cylinders, and they apply 
scrapers or brushes to keep the surface thereof clear, by which heat will be 
imparted to such cylinders and the use of steam economised. 

1617. C. D. ABEL, Southumpton-buildings, Chancery-lane, London, ** Appara 
tus for ruising, propelling, or exhausting aw, water, or other lus or 

| gases.” —A comimunication.—Dated 29th May, 1862. 
This invention has reference to that class of apparatus for propelling or 

exhausting air, water, or other gases or fluids, in which the same is 

impelled torward in a linear direction by being acted upon by helical or 

| screw blades or vanes rotating round a central axis inside a fixed casing. 
} This invention consists in forming the rotating vancs or blades of such 
| apparatus of only such a radii ul depth inwards from the circumference of the 
casing as to constitute an annular fan blower or propeller, acting upon the 
| air, water, or other gas or fluid, which is conducted to the same in the 
manner to be hereafter described. ‘The diameter of the casing and fan is 
enlarged from that of the conducting tubes, so as to present an annular 
sectional area approximating to the sectional area of the conducting tube. 
The blades or vanes are by preference attached to the externa! circumference 
of a drum fixed on a spindie cairymg a pulley to which rotary motion is 
imparted, but they may also be fixed to the internal circumference of a 
loose ring forming part of the casing, to which ring rotary motion is 
imparted from the exterior in any suitable manner, by which arrangement 
an internal spindle might be dispensed with. The invention consists, 
further, in imparting a peculiar form to the vanes or blades of the fan or 
propeller ; these are placed in an oblique position to the axis of rotation, 
but instead of being formed as usual entirely as an ordinary screw blade, 
the ends only of the blades or vanes are so formed, the outiet side having, 
however, a greater pitch than the inlet side, and the middle portion being 
formed with a curvature which is concave in the direction in which the air, 
water, or other fluid is propelled, and the surface of which is generated by a 
straight radial line moving in a curved oblique direction on the surface ot 
the drum. Further, the invention consists in fixing guide vanes either 
both on the inlet and the outlet sides of the rotating fan blower or pro- 
peller, or only on the inlet or the outlet side. Further, this invention 
consists in conducting the air, water, or other fluid from the inlet tube to 
the increased diameter of the annular fan blower or propeller by a conical 
guiding surface or “ ogival,” projecting from immediately below the mmper 
edge either o/ the guide biades or vanes, or of the rotating blades or veins, 
when guide vanes are not employed, and terminating in a point ; its surface 
is formed by preference with such a curvature as to guide the air easily, and 
with the least possible obstruction, to the revolving vanes. 

1638. J. H. HoLuann, Lorrinore-road, London, ** Traction engines.”—Dated 
31st May, 1862. 

This invention consists in covering traction engines or locomotives with 
their boilers entirely from end to end, with roofs and sides of such a nature 
as to assimilate them in external appearance to modern omnibuses or rail- 
way cars.— Nol pioceeded with, 
































Ciass 2.—TRANSPORT. 
Including Railwags and Plant, Road-making, Steam Wessels, Ma- 
chinery and Fitings, Sailing’ Vessels, Boats, Carriages, Carts, Har- 
ness, GC. 


1593. D T. Moss, Leeds, ** Fastening horse shoes.”—Dated 27th May, 1862. 
For the purposes of this invention horse shoes are made in the ordinary 





manner, and of the usual forms, and to each shoe two thin metal Straps are 





Dec 26, 1862. 


THE ENGINEER 








applied, by preference of steel ; one end of each of these straps is fastened 
to the fore part of the shoe, but at some distance a . So that when these 
straps are crossed on the front of the hoof, the point of crossing is on the 
front and between the top and bottom of the hoof. The fastening of the 
front ends of these metal straps to the shoe is, by preference, by means of 
screws ; but when the desired fastening has been obtained, the ends of the 
screws are rivetted or upset, so that they may not become loose. At the 
heel of each shoe opposite the inner and outer quarters of the hoof, there 
are applied two lugs or plates, which rise tothe upper part of the hoof ; one 
of these it is preferred should work or a hinge joint. These plates or lugs 
have holes through them at their upper ends, through which short tubes 
(which are fixed to the back ends of the metal strap>) pass. The short tubes 
are formed with internal or female screws which receive male screws with 
spreading heads, by which the ends of the metal straps are retained in their 
positions. These short tutes also receive the ends of a vulcanised india rubber 
strap, which is applied at the back of the hoof. The holes through the ends 
of the india-rubber strap, through which the short tubes pass, are streng- 
thened with metal eyelet holes.— Not proceeded with. 

1601. J. F. Harrison, Cambridge-square, Hyde Park, London, “ Preserving 
the bottoms of ships.”"—Dated 28th May, 1862. 

In carrying out this invention the patentee applies to the bottoms of ships 
or vessels plates or sheets of wrought iron, or cast iron, or other metals or 
admixtures of metals, or slates covered with vitreous glaze, or enamel fused 
at a high temperature, or with water, glass, or silicate of soda, or potash, 
which latter may be applied either direct to the bottoms of ships, or on 

»lates or slabs, to be affixed thereto. These covered sheets or slates are to 

affixed to the bottoms of vessels or ships by aid of marine glue, or other 
suitable glue or adhesive mixture, or by the aid of Port!and cement, or other 
cement, or by screws, rivets, or other fastenings. 

1609. J. A. Ransome, Ipswich, “ Improvements in the manufacture of, and in 
Sastening, railway chairs with wood trenails.”—Dated 28th May, 1862. 

The patentee claims the manufacture and use in fastening railway chairs of 
compressed wood trenails, drilled longitudinally from the heads towards the 
points, but not through the points, in order that they may receive metal 
spikes, in such manner that they shall derive their principal holding power 
from the expansion of the trenails, after they have been driven, substanti- 
ally as described. 

1618. R. Grirritus, Mornington-road, Regent's Park, London, “ Improve- 
ments in marine propellers for ships and boats, and Jor the sheathing of 
iron ships with metal sheathing to keep them from fouling.”—Dated 29th 
May, 1862. 

This invention consists, First, in constructing screw propellers for steam 
ships and boats with blades and centre boss of similar form and construction 
(or the blades may be cast on tle boss) to those described in the specifica- 
tions of a patent granted to the present patentee the 20th February, 1858 
(No. 319), but having four blades (or two sets of blades), which are to be 
fixed either to the same boss or to separate bosses on to the screw shaft, 
and so fixed that one set or pair of blades is placed before the other set or 
pair of blades, that set next the shaft to be of larger diameter than the after 
set, so as to get a greater hold on the water for propelling the ship. The 
Second part of the invention relates to side wheel propellers, which he pro- 
poses to construct of discs of suitable diameter, having the centre parts 
constructed with arms and centres similar to those generally used for 
paddle wheels, but having the outside rims of such discs corrugated or in a 
zigzag form, instead of being flat, in order to offer sufficient resistance 
when driven through the water to propel the vessel. Either one or a series 
of these discs can be used on each side of the ve-sel, as may be required to 
propel the ~hip, or the outside rims may be made flat, and the inside rims 
only be made corrugated or in zigzag form. The Third part of the inven- 
tion relates to the sheathing of iron ships with copper or other suitable 
sheets of metal (which sheets being perforated with holes stamped therein) 
to keep them from fouling, and this he proposes to do in the following 
manner :—The bottom of the ship should be first well cleaned and painted 
over with one or more coats of rel Jead paint, or any other suitable mate- 
rial, to preserve the iron. He then covers the part required to be sheathed 
with metal sheathing with some pre, ared adhesive material, such as a mix- 
ture of tar, pitch, or other suitable sub-tance, and upon that he lays a coat- 
ing of felt, gutta-percha, or other suitable materials, and on that he again 
places another coating of adhesive materials, upon which he places the per- 
forated metal sheathing, which is made warm on being applied to the ship’s 
bottom, and is pressed on to the adhesive material until it comes through 
the perforated holes made in the m2tal sheathing. Or the holes can be filled 
with stout metal nails, made rough so as to set and fix themselves in the 
adhesive materials. He then proposes to solder, fold, or overlap the edges 
of the sheathing sheets together, and to line the sides of the ship at or above 
the water line, with a cleating of wood well secured to the vessel so as to 
protect the covering and adhesive materials, and to which he secures the 
edges of the sheathing metal with sheathing nails. He also proposes, if 
necessary, to place narrow pieces of elastic substances (or strips of wood) 
well secured to the ship along the ship's side at suitable distances apart, to 
which he fixes the sheathing with nails in the same manner as above pro- 
posed to the cleating. 

1628. T. Leon, Paris, “ Curb or rein for enabling riders or drivers to stop 
restive or runaway horses.”—D ted 30th May, 1862. 

This invention consists in a curb or rein with an ander throat piece for 
enabling riders or drivers to stop restive or runaway horses, This rein, 
which the rider holds with his little finger, is passed into a martingal with 
rings placed on each side of the horse's collar, then through two rings 
fixed on each side of the piston snaffle; this rein rises under the throat of 
the horse, and passes into two rings carried by the head stall. For horses 
harnessed to a carriage, the stopping rein is passed into two screw rings 
fixed to the seat, then through the rings of the snuffle and ring, and so as 
to pass into the rings of the head stall, and finally rests under the throat of 
the horse. This rein may be flat at the part held by the driver, and round 
tha’ which is to move in the rings which may be furnished with rollers or 
replaced by small pulleys. The conductor has only to pull the rein to 
produce a pressure under the horse's throat sufficiently great to prevent if 
required the air from entering his lungs ; hence it will always be possible to 
stop a horse.— Not proceeded with. 

1632. R. C. Steep, Aylesford-street, Pimlico, London, “ Signalling on rail- 
ways.’ —Dated 30th Mau, 1862. 

This invention is carried out as follows :—In the centre of the space 
between the ‘‘ up ” and the ** down” lines of rails, and at regular distances 
from each other, wheels are fixed vertically, their axes being supported in 
proper bearings, and having on their peripheries hand spokes or levers for 
the purpose of adjusting the position of the wheels. At suitable parts of the 
peripheries of the wheels projecting arms or flanges are attached, the same 
being made of a partially elastic material, or so constructed as not to be 
absvlutely rigid. Each engine is provided with a bell attached thereto, so 
that, when the said wheels are placed with the arms or flanges at the top 
thereof, the bell is struck, thereby giving the signal of ‘‘danger” to the 
engine driver. The bell is fixed to an arm projecting from the side of the 
engine, such arm being, if desired, partially elastic, and springs being placed 
on each side thereof, so as to assist the same in returning to its position 
after the bell has been struck. The wheels are connected together by means 
of ropes, wires, or chains attached to the peripheries thereof, and holding 
the same in position. By turning the wheels a quarter round, the projecting 
arms or flanges can be raised or depressed, and the signals put “on” or 
“off” as may be desired.—Not proceeded with, 


Ciass 3.—FABRICS, 


Including Machinery and Mechanical Operations connected with Pre- 
paring, Manufacturing, Printing, Dyeing, and Dressing Fabrics, §c, 
1606. R. A. Brooman, Fleet-street, London, ** Circular looms or machinery 
Jor the manufacture of looped cr knitted fabrics."—A communication.— 
Dated 28th May, 1862. 
This invention cannot be described without reference to the drawings. 
1614. G. AsuTon, Ieyecood, ** Dycing sibrous substances." —Dsted 29th May, 
1862 





The patentee claims the method of employing bar wood or other dye 
woods or wares in the process of dyeing fibrous supstances by having a per- 
forated false bottom in the dye vessel to prevent the wood or wares coming 
into contact with the fibrous substances being dyed. 

1615. J. D. Lez and J. CraBtree, Shipley, near Bradford, ‘‘ Looms.”— 
Dated 29th May, 1862. 

This invention consists, First, in working the shafts or heddles by the 
ordinary jack rods, in combination with hooked catches and grife levers or 
knives, operated by tappets fixed on the low shaft, the said catches being 
brought into contact with the said levers by means of peg lags, or other 
suitable indicating apparatus, aided by springs, by which the inventors 
obtain a double lift. Seccndly, in working or operating the picking levers 
by pinions and racks, in combination with double nosed tappets and 
movable friction pulleys, which are brought into or out of contact with the 
said noses as required by levers and rods, actuated by a changeable chain of 
tappets, whereby any number of picks can be made from one end of the 
loom in succession up to the number of change shuttle-boxes employed. 
Thirdly, in a means of stopping the loom instantly when a shuttle remains 
in the shed, which is effected by having fingers so placed as to be operated 
by the loo-e reed, and brought into contact with a lever which acts upon 
the strap guide, and also against stops which prevent the crank shaft from 
passing the centres.—Not proceeded with. 

1620. W. Cuark, Chancery-lane, London, “ Throwing the shuttles of looms.” 
—A communication.— Dated 29th May, 1862. 

This invention re ates to an improved method of throwing the shuttle a 
given distance at a uniform and regular speed, by the application of the 
attractive force of the magnet or electro magnet, asa motor; thusashuttle 
i furni hed with an iron armature, acted on by a magnet or electro magnet 
placed in proximity to it, and having a suitable motion imparted to it at a 














given speed, which will be thence transmitted to the shuttle. The advan- 
tages of employing this improved method of driving the shuttles are,— First, 
prevention of all jerking and consequent rupture of the threads. Secondly, 
counteraction of the dead weight of the shuttle, which permits of its carty- 
ing an additional amount of thread. Thirdly, the shuttle never stopsat any 
point of its traverse. Fourthly, great saving of time by reason of its uniform 
motion, uninterrupted by any rupture of the thread or stoppage of the 
shuttle. Fifthly, the weaving may be effected with much more uniformity 
than formerly. Sixthly, the capability of weaving all kinds of fabrics, the 
widths of which will be limited only by the size of the other parts of the 
loom independently of the throw of the shuttle. Seventhly, in this manner 
fabrics of great width may be woven, thereby obviating the necessity @ 
having joins or seams. The motion of the shuttle may be produced by the 
influence of the electro magnetism alone constituting the motive power, or 
it may be obtained by the aid of a self-acting apparatus, and thus form ¢ 
self acting shuttle. 

1639. G. ErMLN and R. Smita, Manchester, “‘ Machinery for spooling and 

balling sewing thre'ds, sik, yarn, dc.” — Dated 31st May, 1s62. 

This invention consists, First, in an improved plan or arrangement of the 
spindles upon which the spools are filled with thread. These spindles the 
‘esa sna fix in a frame or spindle box, which can be made to revolve upon 

earings ; this frame contains two or more rows of spindles, to which motion 
is imparted by suitable gearing, each row corresponding with the number of 
spools to be wound, and they are so arranged that, while one row of spools 
is being filled with thread, the attendant can be dofling or taking off the 
full spvols, and putting on empty ones on the other row of spindles, so that 
little loss of time takes place between the sets, and the machine will thus do 
a greater quantity of work. This improvement also applies to the balling 
machine, the spindles upon which the balls are made being fixed in a similar 
frame, which is made to revolve so that the attendant can be dofling or 
taking off the finished balls from one row of spindles while balls are being 
made upon the other. The spindles upon which the spools are filled may be 
either fixed or made to rotate; when fixed they lay the thread upon the 
spool by means of a flyer and tube, the flyer having a presser cut in 
a similar way to the steel guides used when the spool revolves. Secondly, 
in an improved spooling machine. They have an improved traversing 
frame, upon which the guides and guide holders are fixed ; they make this 
frame tubular, and thus obtain strength and lightness. ‘Thirdly, in an im- 
proved change motion for reversing the movement of the traversing frame 
at the end of each layer of thread as it is wound on the spools. This change 
motion is produced by a descending weight or coiled spring, the weight or 
coiled spring being wound up by the attendant as each set ef spools is filled. 
Fourthly, in an improved plan of varying the length of the traverse as the 
spool filis, which they do by means of a left and right-handed screw driven 
by suitable gearing. 

1621. N. Lawton and R. P. Wiitwortu, Stlybridge, Cheshire, Engines for 
carding cotton, dc.” — Dated 29th May, 18 

This invention relates to the mechanism for removing the fibrous 
materi*] from the doffers, and to that arrangement for this purpose wherein 
the doffer comb is secured to ashaft passing in front of the doffer, the 
shaft receiving oscillations from a crank or eccentric working directly 
into a slotted lever or arm on the end of the comb shaft. The improve- 
ments consist in the peculiar construction and arrangement of the above 
described mechanism. 
doffer comb is attached by a rib on that side of the shaft opposite to the 
comb so as to resist the bending action put upon it by the screws, by 
which the comb is kept tightly stretched. They form the pulley in 
which the crank or radius pin is tixed and its axis all in one piece, 
or they fix the pulley on a short shaft, and arrange it so that it can rotate 
in a bearing cast in one of the brackets supporting the ends of the comb 
shaft. The crank pin is formed by a set screw which screws into the side 
ef the said pulley, and this said set screw passes through a bush laving a 
collar formed upon it ; this bush passes through and can rotate freely ina 
hole made through a die which can slide freely in the slotted cam on the 
end of the comb shaft. The sliding die has two reevsses into whic) pieces 
of leather or other similar material is inserted, this leather working against 
the sides of the slot in the slotted arm. The slotted arm is place: so as to 
descend vertically or thereabouts from the end of the comb shaft when it 
is at its mid oscillation, and a hole is drilled from the upper si of the 
boss of the slotted arm into the apper end of its slot, and by this neans oil 
can be supplied to the sliding die at any time without s*opping the engine. 
_ very quick speeds they sometimes use a bowl in place of tle sliding 
die. 





Crass 4.—AGRICULTURE, 


Including Agricultural Engines, Windlasses, Impl 
Mills, ge. 
1627. R. Nicnouson, Copi Hewick, Ripon, “ Lawn mowing muchine.”—Dated 
30th May, 1862. 

This invention relates to the delivery of the grass which has ben cut by 
the cutting portion of the machine, and consists of a self-acting apparatus 
whereby the grass when cut 1s delivered with great facility. in endless 
belt passes over three rollers actuated by a shaft fitted with universal joints, 
the same being geared to a pair of beve: wheels on the roller or irum shaft 
of the machine. The grass as it is cut falls on the said endless pelt, and a 
double clutch and lever handle fitted to the bevel wheels being provided, the 
apparatus is entirely under the control of the operator, who can by moving 
the lever handle either tothe right or left, deliver the grass to ether side of 
the machine without stopping the same.—Not proceeded with, 

1634, W. Eppinetox, jun., Chelmsford, 
tilling land.” —Dated 30th May, 1862. 

This invention relates, First, to connecting the fore part ofa draining 
plough to the axie by means of a screw and nut, or otherwse, in such 
manner that a draining plough can be raised or lowered as it tuvels along, 
and thereby enabling the drain tou be made level, or at a gven incline, 
independently of the unevenness of the surface of the grounm, which can 
be effected by turning the screw or nut by means of a wheel orhandle con- 
nected therewith. The patentee further places the screw or nut for raising 
or lowering the fore part of the plough in communication with tie travelling 
wheels by suitable gearing and clutches, so that the plough aul drain may 
be gradually raised or lowered as it proceeds, whereby to cane a regular 
fall of the drain on flat lands. The Second part of the inventin relates to 
an improved rope for laying the pipes in the drains made by dain ploughs. 
For this purpose he proposes threading on a small wire or othe: strong rope 
a number of short tubes or sockets of wood, or other suitable material, on 
which the pipes to be laid are to be strung, which prevents the wear of the 
rope in passing through the drain pipes. The Third part of tle invention 
consists in the application of a frame work carrying tines, incombination 
with a number of double or single toms or mould boards, placd at suitable 
distances, which follow behind the tines, so that the impement shall 
perform both scarifying and ridging in one operation, He prqposes raising 
and lowering the cultivator by means of a screw nut connectiig it with the 
fore axle and bar cranks or eccentrics of the hinder one. 


Crass 5,—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Dran Pipes, and 
House Fittings, Warming, Ventilating, §c. 
1604. H. Saunpers and J. H. Minus, Birminghein, “ Venetan blinds and 
other window blinds.”—Dated 28th May, 1862. 

This invention has for its object, in the First place, the cons uction of the 
blinds, and the combination therewith of apparatus for raising and lowering 
the same in such a manner as to admit of the several lath: thereof being 
packed together at the top instead of at the bottom as usual. For this pur- 
po-e the several laths are respectively connected to a chain ateach end, such 
chains being adapted to work in gear with a pair of corresponding toothed 
wheels by the revolution of which the several links of the bind are succes- 
sively carried forward and packed together in a suitable reeptacle at each 
side of the window, being guided into their respective places by means of 
guides, which are in some cases fixed, and in others mowble on centres. 


ts Flour 





“ Apparatus for divining aad 















By thus packing the chains the laths will become packd likewise. In | 


lowering the blinds the several links of the chains ure successively brought 
out of their receptacles by the revolution of the wheels n the direction 
contrary to that in which they were turned for raising the bind, The laths 
of the blind are kept at any desired angle so as to admit mor or less light by 
means of spring barrels with cords fixed to tapes on each side of the b ind, such 
cords being wound on to the barrels on lowering the blinds and off them on 
raising the same. By this means the several Jaths are kept in correspond- 
ing positions during the raising or lowering of the blind The invention 
consists, in the Second place, in adapting and applying & Venetian blinds 
apparatus known by the name of “lazy tongs,” tor the purpose of causing 
the laths to approach near together gradually throughout the blind when 
it is raised, instead of bringing the laths at the bottom ¢f the blind close 
together as usual. And the invention consists, in the lat place, in fixing 
the raising and lowering cord of Venetian or other blind so as to ran ona 
spindle inside a tube on the end of the ordinary roller, Dr the purpose of 
allowing the blind to extend to or nearly to the whole wilth of the window, 
instead of leaving the usual space between the end of theblind and the side 
of the window. 

1616. W. Perks, Birmingham, ‘‘ Metallic sash Lars."—Dated 29th May, 

1862. 

According to this invention the patentee makes the metallic sash bars 
very nearly of the ordinary figure, that is, of the figure ir cross section of an 
inverted T ; but he makes the top of the vertical rib somewhat thicker than 
the other parts of the rib. Upon thesaid vertical rib ef the sash bar he 
place- a folded or doubled metallic strip, which fits upon the said rib and 
clips it closely, the lower edges of the said doubled strip »eing turned into a 
nearly horizontal plane, so as to cover or partly cover tre horizontal parts 





The patentees strengthen the shaft to which the | 
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of the sash bar on which the panes of glass rest. The said folded or doubled 

metallic strip is fixed upon the sash bar by its opposite sides beiv.g partially 

seperated when it is placed upon the bar and allowed to close, and thereby 

fix itself. 

1640. W. T. SmMALLwoop, Limehouse, and W. Wriaut, West India Dock- 
road, London, ** Water-closets.”—Dated 81st May, 1862. 

This invention consists, First, in simplifying the constructing of the 
water conducting and stopping media by placing the same at the front of 
the closet. Secondly, in so placing a valve or tap upon the service pipe, and 
coupling the same thereto, that it may be readily ipped or detached 
and replaced at sea, or when out of repair, without removing or disturbing 
the other parts of the closet, thereby rendering the op:ration capable of 
being performed by any ordinary workman or person unskilled in the ma- 
nipulation of these articles. Thirdly, in forming and fitting the plug of the 
stop tap so as to turn upon or within the spindle, carrying a seated valve at 
the bottom of the soil pan, and in mountinga tumbler lever upon and be- 
tween the said plug and spindle for actuating the same, Fourthly, in 
so forming the male and female parts, or couplings of the plug and spindle, 
that one may be partially moved about their common axis independent of 
the other, thus providing the means by which a>single lever is rendered 
capable of first opening the tap or valve on the service pipe. aud then 
tipping the valve or pan at the bottom of the soil pan, or vice versd. 








1644. W. K. SuLLIVAN, Rathmines, Dublin, “ Preservation ay stone, plaster 
cement, de.” —Dated 3lst May, 1862 

For these purposes the inventor employs a cylinder containing sir, water, 
or other fluid; the cylinder is placed horizontally, and has a series of 
weighted valves upon it; a piston works in the cylinder, and at the end of 
the piston rod a buffer head is placed ; this the inventor prefers should be 
of lead. When the buffer head is struck, the piston is foreed into the 
cylinder, and the air or fluid escapes by the valves, which are variwoasly 
| weighted, so that, according to the force of the blow, oue or more of the 
| Valves open.—Not proceeded with. 


Cuiass 6.—FIRE-ARMS. 


} 

| . 

pe Guns, Swords, Cannons, Shots, Shells, Gunpowder, Imple- 
ments of War or for Defence, Gun Carriages, $c. 

| 1497. R. W. Srevier, Guildford-strveet, Russell-square, London, ** Rams for 

| naval warfare.”—Dated lithMay, 1862. 

This invention consists in the application of an independent battering ram 
| or rams to vessels of war of any class, whereas the battering ram at present 
| h use consists of a strong prow, which is only rendered effective by the 

homentum of the vessel.—Not proceeded with. 


| H77. A. Watney, Upper Berkeley-street, Portiwan-square, London, “ Con- 
struction of ships, vessels, awd other structures intended to resist shot.”— 
Dated 15th May, 1862. 
According to this invention the patentee forms the side of a ship or 
| wssel intended to resist shot in the following manner :—He builds up the 
| ¢ructare of a series of iron (or it may he steel) plates, which may be of any 
| mnvenient length and thickness ; it is preferred, however, that the latter 
| sould not be great. These plates he lays one on the other, so that their 
alges only are exposed, and he annexes cach plate by means of rivets to 
the plates in contact with it on either side. One half of the rivets which 
| ass through cach plate are for the purpose of connecting it to the plates on 
| me side, and the remainder to those on the ether side of it, Each plate 
i) prepared by punching a number of rivet holes through it, and 
these holes are countersunk, one half on one side of the plate and the other 
talf onthe other. The holes in all the plates are accurately placed, so that 
they may correspond the one with the other. Each plate, before it is 
attached to the portion of the work already completed, has one half of the 
loles in it filled by rivets placed through them ; the heads of these rivets all 
Je in the countersunk holes on one side of the plate, and the ends of the 
rivets project out from the plate on the other side, The plate with the 
rivets in it is then applied to the already finished portion of the work, the 
side from which the ends of the rivets project being outwards. From the 
side of the already finished work the ends of rivets project, and the-e, when 
an additional plate is applied, pass through the previously unoccupied holes 
in the plates, and the plate is then secured by clenching these ends over the 
plate. The ends of the rivets placed through the plate previous to its 
application to the work then project from it to receive other plates in a 
similar manner, The plates are arranged so as to break joint the one with 
the other. 
1478. P.M. Pansons, Blackheath, “ Improvements in ordaauce and other 
Jive-arms, and in tools for ritling the same.”—Dated 16th May, 1862. 

In carrying out one portion of this invention, the inventor forms the main 
portion of the gun of cast iron, but instead of casting it solid, or with a solid 
breech, as usual, he casts it with the bore right through, and he employsa 
hollow pipe encased in loam, or other suitable substance, to form the core, 
through which a stream of water is made to flow whil» the gun is being 
cast, and during the time it is cooling. He then bores out a conical recess 
at the breech end of the gun, larger in diameter than the intended finished 
size of the bore, but extending only a portion of its length, and he fits into 
the recess a tube of wrought iron, stee!, homogeneous metal, or other suit- 
able material, accurately turned to the shape and size of the conical recess, 
which ferces in and secures by a breech plug screwed into the breech of the 
gun, in the case of muzzle-loading guns, or by a nut or hollow screw in the 
vase of breech loaders. The tube may be in one piece of metal, or built up 
of several, either by fitting two or more rings together, or by shrinking or 
forcing one or more tubes or rings on to an inner tube or tubes, He also 
spplies the conical tube in the manner hereinbefore described to guns cast 
slid, or with an ordinary or solid metal core, as well as to guns already 
made, for the purpose of strengthening them, and in some cases he applies 
the conical tube in combination with a tube of wrought iron, steel, homo- 
geneous metal, or other suitable material, with which the gun is lined 
throughout the whole length of the bore.—Not proceeded with. 

1518. M. A. F. Mennons, Paris, “Certain descriptions of treech-loading 
Sfire-arias.”"—A communication.—Dated 20th Min, 1862. 

This invention cannot be described without reference to the drawings, 

1534. W. Busu, Tower-hill, London, * Improvements in the construction 














1862. 

This invention consists in constructing ships intended chiefly as ships of 
war and floating batteries, as hereafter explained. The patentee forms 
the ribs and girders of angle irons bolted together, and with timber between 
every two irons, each rib being composed of two angle irons with timber 
between them. Instead of angle iron bar iron may be used, The outside or 
hull of the ship may be of timber, or of iron, or partly of timber and partly 
of iron, rivetted or otherwise secured to the ribs. Between the outside or 
hull and the skin or inner lining of the ship, which he prefers to be of iron, 
there is a space, into which and between the ribs, he inserts movable iron 
wr steel armour blocks or plates, which may be made to slide up and down 
n the said space, to enable the blocks to be inserted ond removed as re- 
yuired. Under the port-holes on each side of the ship the blicks are con- 

iected to an oscillating platform, which carries the gun and carriage. By 
he employment of an oscillating platform one half of the usual complement 
vf guns and men may be dispensed with. The gun after discharge recoils, 
rauses the platform to tilt, and thus brings up the block to close and shield 
he port-hole. He fits a turntable for the gun carriage to run on, so that, 
f required, the gun may be turned and run out to be fired on the opposite 
side of the ship ; or it may be again run out on the same sive, its forward 
notion causing the shield to lower and open the port-hole. A space between 









he armour block and the outside of the ship may be filled with felt, 
tamptulicon, vulcanised india-rubber, or other suitable material, The 
eupola is pierced with holes for rifles. The invention also consists in con- 
ttructing armour or shields for ships and batteries, however the ships or 
batteries may be otherwise built, by connecting armour plates or blocks to 
in oscillating platform, which may be made to work armour or shieids at 
both ends, so that, while the port-holes on one side are shielded, the shields 
we removed from the port holes on the opposite side. The invention 
firther consists in constructing ships with holiow metal keels. or keelsons, 





| md with water-tight compartments for the purpose of containing fresh 





vater and other provisions, as well as for affording stability to the ship, and 
for “keeling” her over, 
146. J. Kennepy. Whitehaven, “ Improvements in protecting the sides and 
decks of ships from the effects of projectiles.” —Dat-d 22nd Muy, 1862. — 
This invention consists in protecting the sides of ships by means of wire 
ropes, in coils or otherwise, supported by metal springs. Instead of, or in 
acdition to, the wire ropes, plates may be used. For the decks, the inventor 
ues metal plates, backed or supported upon metal springs. The object of 
the invention is to afford at the same time a resisting and yielding armour, 
—Wot proceeded with. 
153. G. F. Gorausson, Getie, Sweden, “ Construction and arrangement of 
armour plates.”—Dated 22nd May, 1862. 
according to this invention, it is proposed to employ a number of ribs or 
rais having enlarged or expanded heads, of a round or other transverse 
secion, which are secured by bolts to the surface to be protected. Over 
thee ribs are laid transversely one or a series of plates bent, so as to conform 
exactly with and fit accurately the corrugated surface produced by the ribs, 
By this system the head of each rib or rail serves to hold the plates firmly 
in toeir places ; and, when a series of plates are thus bent and laid one over 
the «ther, the inner plate or plates will always hold the outer ones securely. 
The surface of the plates so disposed presents a series of corrugations or ribs, 
and n the hollows between these corrugations may be driven round or 
other sharped bars, so as to fill or partially fill the intervening channels or 
grooes.—Not proceeded with, 
1561. E. Maw, Leamington, “‘ Constructing ships, vessels, forts, and batte: ies. 
—Dated 23rd May, 1862. 
Thi: invention consists in certain improvements in constructing ships, 


ships, and in shields or armour sor ships and batteries,” —Dated 2st May , 
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THE ENGINEER. 





Dec. 26, 1862. 








vessels, forts, and batteries. For these purposes the inventor constructs 
hollow armour plates, and backing, by combining corrugated sheet metal 
with other forms or descriptions of iron, steel, or homogeneous metal, the 
corrugations of one or more of these corrugated plates abutting against 
each other, or against a middle uncorrugated plate or plates. By means of 
a middle plate he facilitates the jointing and overlap of the corrugated 
plates, and reduces the strain upon the fastenings _ In order to produce a 
uniform bearing and resistance when using middle plates, he forms in such 
plates, at such intervals as may be desired, corrugations corresponding with 








the corrugations of the other plates, the other parts of the middle plates | 


being left plain or flat, by which means what may be termed curved 
tongues are produced, wiich contribute, with the other parts of these plates, 
materially to retain all parts in a sound condition. In order to prevent the 
splitting of the solid iron armour plates, similar to those now in use, ferrules 
or casings in one or more parts are used, shrank into an inner tube made in 


whole or in part of iron, steel, or homogeneous metal, and he further covers | 





the bolts or rivets—to be made either holiow or solid for fastening th 

armour plates or backing together, or to the vessel or backing—with casings 

of steel, iron, or homogeneous metal, for the purpose of strengthening them, 

and preventing them splitting.—Not procecded with. 

1571. W. Brigrtey and G. F. Sueeton, Halifax, “ Apparatus connected 
with targets.” —Dated 26th May, 186% 








In carrying out this invention the inventors employ a rod, carrying a flag | 


or signal, which is balanced in such a position that the signal will be a little 
below the upper part of the target, and invisible to the firing party. The 
whole is nicely balanced by a weight on the signal rod, so that, upon the 
bull’s-eye, dise, or plate on the lower rod being struck by a shot, the shaft, 
working on centred lags, will oscillate freely. The rod carrying the signal 
being secured in the boss of the same shaft will also oscillate in the manner 
of asecale beam or pendulum, until the motion is overcome by its gravity. 
Two springs are placed on the target for the rods to strike against at each 
oscillation. The invention also relates to the construction and form of plates 
to be employed as centres, which are made of wrought iron, cast iron, or 
other suitable metal in the form of a gong, or disc, or plate having a bell- 
mouthed rim thereon; or these plates may be square, with the rim on as 
described, These detached centres are suspended in front of the target, 
and, when struck by a shot, produce a sound which differs in tone from that 
any other part of the target when struck.—Not proceeded with, 

0. G.H. Saxporn, Boston, U.S., “ Revolving breech-loading flre-ai ins." — 

A communication.— Dated 27th May, 1862. 

This invention relates to novel construction and arrangement of the 
parts of the frame of revolving breech-loading fire-arms. The barrel is 
of the ordinary construction, and may be either rifled or smooth-bore, 
The frame into which the barrel is screwed is of suitable dimensions to con- 
tain the cartridge cylinder, and is fixed upon or constructed as a part of the 
stock or handle of the fire-arm. This frame, which is made in parts, has a 
hinge joint situated upon its upper side and near the rear end of the cart- 
ridge cylinder, and at its diagonal corner a spring, catch, or lock which, in 
connection with the said joint, firmly receives the frame. ‘ihe cartridge 
cylinder, which has a recess in front, revolves upon a spindle or rod fixed in 
the front part of the frame, and the rear end of said cylinder fits into a 
chamb-r which constitutes a portion of the frame. In the centre of this 
recoil chamber is a circular or mug-formed recess, which receives, when the 
frame is locked, a projecting ratchet, by which the cylinder is revolved, and 
which constitutes a part of the said cylinder. The interior of this recess is 
left flush with the surface of the recoil chamber, thus forming a pin which 
enters the rear end of the cartridge cylinder to secure the same firmly 
during the discharge of the pistol or gun, The ordinary means in connec- 
tion with the ratchet on the cylinder are employed for rotating the said 
eylinder,— Not proceeded with. 

1592. W. Paumer, New York, U.S., 
May, 1862. 

This invention consists, First, in the employment of a carrier inter- 
mittently revolved by suitable automatic mechanism, and presenting a 
loaded chamber at the rear of the barrel pausing while the charge is tired, 
then proceeding on by the said mechanism, and presenting another 
chamber on the line of the barrel, the previous discharged chamber being 
allowed to drop out of the said revolving carrier. Secondly, in combining 
with the said revolving carrier a hopper slide or opening, so located on a 
plane parallel or nearly parallel, to the axis of said revoiving carrier that 
the said chambers shall by their own gravity descend into the grooves pro- 
vited in the said revolving carricr as such grooves are successively presented 
for the reception of the said chambers. Thirdly, in combining with the 
said revolving carrier a shield or casing to retain the said chambers in the 
revolving carrier from the point at which they drop from the said hopper 
slide or opening until they have been fired, after which the said chambers 
are allowed to drop away by their own gravity. Fourthly, in the employ- 
ment of a revolving cam in connection with the said rotary carrier, the sai 
cam being so formed as to allow the necessary pause for the dischs 
each chamber as brought opposite to the barrel, the said cam also acting 
hold the carrier and the chamber so that the chamber is on the line of the 
barre! when fired, Fifthly, in the employment of automatic mechavism to 
press the chambers to the rear end of che barre! after boing brought to line 
with the barrel by the aforesaid rotary carricr, so as to prevent the escape 
of gases, &e. Sixthly, in the combination with a detached section of a 
barrel or chamber of a metallic cartridge, so formed that the metallic case 
of the said cartridge enters the rear end of the barrel when pressed forward, 
foresaid, Seveuthly, in constructing the mechanism that rotates the 
ier in such a manner that a hammer is liberated to explode detonating 
powder and fire the piece at the time the said carrier is stationary, and then 
recock the hammer before the carrier commences again to move the rotary 
automatic mechanism. giving these relative movements to the hammer, and 
the carrier being unchecked in its revolution, Eighthly, in the mechanism 
employed for giving end motion to the said carrier. Ninthly, in the means 
for moving the chambers with the carrier in its endwise action. ‘Tenthly, 
in the mechanism for revolving the carrier. 

1604. G. HW. Daw, Threadneedle-street, London, “ Five-ariis."—Dated 2 
Me Is6u. 

These improvements are applicable to the breech-loading fire-arm 
described in the sprcification of a patent granted to Francois Schneider, 
dated the 11th day of June, 1s61 (No. 1,487). In order that the lever for 
bolting the barrels, and which works in a vertical direction, may, when the 
barre!s are in place, be securely held under the trigger guard, the patentee 
oints to it a small catch ; this cateh has a projection on it, and when the 
lever is up under the trigger guard, it enters a hole or recess therein ; a 
spring with which it is fitted keeps it up. To open the breech it is neces- 
sary only to press on the catch to cause its spring to give way, so as to with- 
draw the projection from the hole or recess, and free the lever. This improve- 
ment is also applicable to other breech-loading fire-arms, in which the 
lever works vertically and ties along under the trigger guard when out of 
use. Another improvement relates to the » auner of securing the barre!s to 
the fore part of the body, as described in the specification of schneider’s 
patent; there is a projection on the barrel lump, which enters a recess in 
the fore part of the body. Now the patentee finds it more convenient to 
reverse this arrangement, and to form the projection on the fore part of the 
body, and the recess in the barrel lump. He prefers, for the sake of adjust- 
ment, that the projection should be a screw, as formerly. This improveme 
is applicable in other breech-loading arms in which the fore part of the 
body is jointed to the hinder part by a joint independent of the rrels. 
Another improvement on the arrangement described in the specification of 
Schneider's patent consists in taking the strain produced by the explosion 
off the joint by means of a bar introduced across the recess into which the 
barrel lump tits. The barrel lump is notched to take the bar, which may 
either be made in one piece with the body, or the body may be drilled and 
the bar tapped or driven into it. This arrangement is also applicable to 
other breech loading fire-arms, in which the body is similarly constracted 
Another improvement in the arm described in the specification of Schneider's 
patent has for its object the preventing the slide which expels the exploded 
cartridge from being drawn out of its place when the breeches aie open, or 
when the barrels are removed from the stock, and consists in applying pro- 
jections to the forked ends of the slide, which, coming against the guides, 
stop the slide when it is out as far as it ought to come. The slide may stil) 
be removed for cleaning by springing the forked ends of the slice apart 
this improvement is applicable in other cases in which slides of this descrip 
tion are applied. Another improvement, applicable to the arm described it 
the specitication to Schneider’spatent, and other arms in which the cartridge 
contains the fulminating material, consists in working the pistons whicl 
receive the blow of the hammer and explode the cartridge -by means d 

ight in plice of spiral springs, and thas greater durability and certainty 
tion is obtained. Another improvement on the arm described in th 
ecifieation of Schneider's patent and other breech loading arms in whica 
there is a joint between the barrels and stock consists in applying « co1- 
necting link behind the joint, so as to connect the breech ends of the barres 
with the stock, in order that in opening the breech the link or lever ma 
retain the barrels when they have moved a sufficient distance, and thus tle 
ereat strain otherwise thrown on the joint is avoided. Another improw- 
ment consists in an arrangement of the back sight of fire-arms, and consi¢s 
in connecting the slider to the bed by a link jointed to the slider at one enl, 
vnd capable of sliding along the bed at the other end ina slot or way formvd 

















* Revolving flre-arms."—Dated 2th 
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for This link serves both to keep the slider in place, and to prevent 
cing seen beneath it, 
Il. Iupson, Roxbury, US, “ Defensive armour."—Dated 27th My, 








Ist2. 

This invention eonsists, chiefly in the use of certain means, appliarces, 
and arrangements for the purpose of lessening the percussion of projeciles 
upon the backing or supports of metallic armour by the introdactia of 
water between the said supports and the protecting armour, and also 
around its fastenings, The patentee effects this by covering the surfaces 





Hes 







exposed to the action of projectiles with a metallic structure of a celular 
form, presenting a strong surface to the action of the projectile, and from 
its construction capable of holding and retaining water within its cels or 
between its inner surface, and that of the supports or backing, This 


arrangement or system of defensive armour is applicable to all kinds of 
objeets, whether movable or fixed, on Jand or water, although chiefly ap- 
| plicable to ships. The beneficial results to be obtained from the introduc- 
tion of water between the armour plates and their supports are based upon 
two well known properties of water, viz., its almost total incompressibility, 
andits power of transmitting force equally and in every directi nm. ‘The 
patentee prefers that the water should be distributed, whether within or be- 
hinl the structure of the armour, in divisions or compartments, so that the 
detruction of any one division would not materially affect the perfect 
acton of the others. In carrying out the principle of introducing water in 
conpartments between the supports and the armour, or within the structure 
of the armour, several methods may be adopted, but those which he prefers 
aspart of this invention are illustrated in the drawings. 
| 12. S. Minton, Woodland’s-grove, Isleworth, ‘* Revolving battery.”—Dated 
29th May, 1862. : 

This invention relates to imprevements on the floating rotating battery 
fa which the present inventor obtained, in conjunction with Richard 
| Eandley Thomas, letters patent dated the 3rd April, 1858 (No. 715). In 
| tie specification of that patent, in order to facilitate the turning of the shot 
| yroof chamber containing the guns, he showed and described a deep tank 
| pr receiving a water tight compartment or caisson forming part of a 
| ptating caamber. The caisson portion was situate below the gun platform, 
| snd was immersed in water in the tank, thus giving the chamber the 
| ‘equisite amount of buoyancy. This elongation of the chamber and the 
| leep tank for receiving it was for the sole purpose of giving buoyancy to the 
| sattery, and involved ac msiderable outlay for its manufacture. He now 

jroposes materially to reduce the depth of the caisson and tank, and to obtain 
the requisite buoyancy by the use of mercury in place of water. The ventila- 
| tion will beat the top, and access may in general be conveniently gained to 
| the interior of the battery by a central hollow shaft around which the 
annular portion of the chamber revolves.—Not proceeded with. 

1630. C. O. STAUNTON, Puulton-sy;uare, Chelsea, “ Apparatus for signalling 
! ond indicating the position of shots on targets in rule practice, and for pre- 
i venting accidents to the markers.” — Dated 30th May, 1362. 
| Insteadof the usual plan of signalling in rifle shooting by the marker 
| waving a flag to mark the shot, the inventor constructs an upright frame- 
work made of wood, metal, or other material, at the top of which he fixes 
a rod or shaft, and places on it a number of pulleys, which are connected 
to other pulleys near the bottom of the framework by suitable bands or 
gearing. ‘lo the top pulleys are connected arms carrying discs, and fixed 
to the shafts of the bottom pulleys; on the exterior of the framework are 
handles for working these discs, The discs are painted the requisite colours, 
such as red for * danger,” white for an “ outer,” and on the framework 
around the handles for working the dises are painted discs to correspond 
with the ones at the top. The manner in which the invention is put into 
operation is as follows:—The marker in his mantelet has this apparatus 
before him, and when a shot is fired he is enabled, by means of the dises, to 
indicate the spot at which the target has been struck ; for instance, if an 
“outer” has been scored, he turns the handle and displays the white disc 
at the top of the framework ; if a “centre,” the blue disc, and so on. The 
exact position of the shot on the target, whether to the right or left, high 
or low, can also be shown by inclining the discs in the same direction, and 
at the requisite angle. When the danger signal has to be displayed, he in- 
serts a pin throngh the handle into the framework to keep it in its position. 
—Not proceeded with. 

1635. R. E. Lovet, Tvoston, Bury St. Edmunds, “ Small fire-aris and 

cartridges.” — Dated 30th May, 1362. 

This invention consists in fitting the breech end of the barrel with a small 
ehamber n which a point for the percussion of the detonating powder is 
disposed and fixed, such detonating powder being contained in a tube 
which enters the small chamber before alluded to, and which is driven up 
against the point for the purpose of exploding the charge.—Not proceeded 
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Single and double barrelled guns."— 
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1643. T. ‘I. LaAwbEs, Birminghan, “ 
Dated 31st May, 1862. 

These inprovements, First, apply to double and single barrelled guns, 
nfined to the action by which the breech is closed and exposed in 
m of breech loading double or single barrelled guns known as 
** Lefaucheix’s,” in which, instead of locking the barrel or barrels in posi- 
tion by a literal lever, the patentee uses a short vertical bar, } laced in front 
of the guard, working on an axis formed in the trigger plate, and in connec- 
tion with this lever a circular or other formed bolt or pin is secured, so 
that, as thelever is placed up parallel or nearly so with the barrel or barrels, 
the bolt or pin will be drawn back, and by placing the lever in a vertical 
position, or ut right angle or nearly so with the lengthway of the barrel or 
barrels, the bolt or pin will be forced forward, taking into a circular or 
correspondilg hole in a solid lug of iron or steel, formed with or secured on 
the lower sive of the breech end of the barrel or barrels, which passes down 
w through tie part to which the barrel or barre!s are jointed, so that, 
when it is mecessary to expose the breech end of the barrel or barreis, the 
lever is presed jurward, which, as before stated, relieves the barrel or 
barrels, pemitting them to drop forward, as to expose the 
extreme brech end of the barrel or barrels for loading or cleaning ; 
but by placiiy the barrel or barrels in position, and pulling back the 
lever to its former position, they will be thoroughly secured. This 
| arrangemen! jas great simplicity of action and economy of construction, and 
offers facilitie for loading not before attained. And the improvements, 
Secondly, rele entirely to single-barrelied guns, and are contined to the 
description tht may be used as walking sticks, or made to assume a like 
kind of form,and consist of a barrel, rifled or otherwise, fitted with a nose 
or ferrule for protecting its lower or muzzle end. The barrel is jointed by 
being tapped ad screwed, or otherwise united above five-eighths of its length 
from the muzle upward, and by means of this joint the breech of the barrel 
is exposed forreceiving the charge, using for this purpose the metallic case 
cartridze and ball manufactured by the firm of Tipping and Lauden, in 
connection wih Sharp's patent repeating breech-loading pistol, The upper 
portion of thetube completing the stick or stock part is fitted with a suite 
j able handle, laving a strong shank which fits into the tube with a kind of 
tayonet joint,and to which is attached the means of exploding the cartridge. 
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Ciass 7.—FURNITURE AND CLOTHING.—None. 


Crass 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lightng Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, §e. 

1624. F. Datviuy and EF, SApatier, Mortimer-strect, Caventish-square, 
London, * daking pulp for the manufacture of paper, &e.”—Dated 30th 
May, 1862. 

This inventim consists of new and improved machinery and apparatus 
for converting ‘ags and all kinds of textile and fibrous matters suitabie for 











the purposes ino pulp, stuff, or pile for the manufacture of paper, papier 


} indché, aud otler purposes; and it also consists of a new and improved 
process which s therein applied, and which the patentees denominate the 
desiccated proces, The new and improved machinery compris: s, First, a 
| stove or inclosec chamber, in which tue raw material is subjected to the 
| regulated heat. Secondiy, a new (dry action) cylinder machine, which 
consists of a larre futed cylinder rotating upon its axis, and giving motion 
to a number of mailer cylinders or roliers (also flated), and by which the 
large cyiinder & partiaitly surrounded ; between the large and small 
cylinders the mxerials are subjected to a peculiar semi-crushing and semi- 
grinding process. Thirdly, a mid with a suitable hopper for receiving the 
materials from @nd partly prepared by) the cylinders. By this mill the 
materials are rediced to a tine lint-like fibrous or pile state ; this completes 
the first stage, ordesiccated process. The material thus prepared is then 
further treated # follows :—From the mill last mentioned the stuff falls 
into a cistern or vessel containing a suitable dilute or chloriated water, in 
which it is steeyed for a short time, and is thence drawn through an air- 
tight conduit ind an exhausted steaming cylinder, which is fitted inter- 
nally with dise agitators, and is also in connection with a boiler or steam- 
ing apparatus. li certain cases, however, the steeping cistern may be dis- 
pensed with, and the materials from the mili may be run directly into the 
cylinder in which the chloriated or other liquid may be placed, and the first 
bieaching operatin performed. The materials in the state of pulp are now 
subjected to a rapil motion and a volume of steam simuitaneously, and are 
then removed int a second bleaching or washing and cieansing cylinder, 
in which they are inally dried by exhaustion and pneumatic action. 
1625. P. U. Purrai, Paris, “ Protecting dry or green hides Jrom vermin.”— 
Dated 30th Ma:, 1862. 
This invention easists in a process the effect of which is to preserve for 
an indefinite pericl skins or hides of every description, whether dry or 
green, protecting them infallibly from the attacks of vermin, and, conse- 
quently, suppressing the operation of beating and salting. For this purpose 
the patentce uses a nixed solution of sulphate and chlorine of zinc, marking 
15 deg. by Beaume’sacrometer, sometimes adding from eight to ten grains 
of arsenic for every cuart of this liquid, The presence of the arsen.c not 
being essentially newssary, he reserves the option of using or not using 
this body. From itssimplicity the application of the process is exceedingly 
easy, and does not necessitate the use of any plant, the cost of which need 
be taken into consideration. In fact a trough, or simply a stone vat, into 
which the liquid abov mentioned is introduced, constitutes the entire plant. 
‘The operation is the: effected by applying with a brush or otherwise a coat- 
ing of the liquid on that part of the hide only which has adhered to the 
flesh. To operate more rapidly the hides may be immersed in the liquid, 
and this method is most preferable for hides with hair. 
1645. H. Watson, Newcastle-upon-Tyne, and J, Miupourn, Dartford, 
** Pulp strainers or knotter bottoms.”—Dated 81st May, 1862. 
This invention is ayplicable to such strainers or knotter bottoms as are 























composed of a series of bars with spaces between them, in contradistinction 
to those in which the requisite spaces are produced by cutting or forming 
slits in plates. The peculiarity of the invention consists in thi+—that, 
whereas when heretofore constructing a pulp stainer or knotter bottom 
with bars, such bars have been combiud into one complete knotter bottom, 
which, in case any part of it became defective, had to be removed. Ac- 
cording to the present improvements a pulp strainer or kno ter bottom is 
composed in a series of sections or panels, each formed of a number of 
bars, which are combined by screw bolts and nuts or other fastenings. 
Several of these sections or panels are placed and retained securely in a 
suitable frame, and in this manner is a pulp strainer or kno‘tter bottom 
produced, which will admit of any one or more of the sections or panels 
being readily removed in case of their being defective, and of other similar 
sections or panels being introduced into the frame in place thereof, and 
such construction also offers the further advantage that, when it is desired 
to change the pulp strainer or knotter bottom for a finer or coarser one, 
then the several sections or panels of the one previously in use may 
removed, and proper sections or panels of another gauge introduced, 
which is more readily done than changing a knotter bottom not so made in 
sections. 





Crass 9.—ELECTRICITY. 


Inctuding Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, gc. 


1581. E. Tuck, Leadenhall-street, London, “ Improvements in electrical mani- 
pulation, applicable to submarine telegraphs.”—Dated 27th May, 1862. 

In place of the present method of completing circuit through the sea, 
which has been found so destructive to telegraphic submarine cables, the 
inventor makes use of the exterior iron wire covering of the cable, to which 
he aflixes a covered conducting wire, which is brought into contact with 
the interior conducting wire of the cable by the instrument for reeviving a 
message. In conveying or delivering a message this contact is broken, and 
he makes use of a sheet or piece of zine (in place of copper) in contact, or 
placed in the sea, to which is annexed a covered conducting wire, brought 
into contact with the copper or negative plate of a voltaic battery ; this is 
effected by the recording telegraph instrument as at present in use. 
Where an electric cable isdamaged in its insulation, and the copper 
conducting wire exposed, to restore or renew communication he makes 
use of a cylinder or piece of zinc placed in contact with the sea, which has 
annexed a covered conducting wire brought into contact with an instru- 
ment for conveying or delivering a message. Also a piece of copper which 
is so placed as to be opposed to the zine (as in.a pair of voltaic plates). Ifa 
cylinder of zinc be used, the copper is placed within the cylinder, with the 
ordinary conducting liquid or sea water, as may be requisite. The piece of 
copper has annexed a covered conducting wire brought into contact with 
part of the same instrument as the piece or cylinder of zine. In sending 
or delivering the message, the wire attached to the zine cylinder or plate is 
brought into contact with the exterior iron wire covering of the cable. The 
wire attached to the piece of copper is brought into contact with the 
interior conducting wire of the cable. This is effected by means of the 
recording telegraph instrument fitted with a quantity coil as at present in 
use.—Not proceeded with, 

1626. J. GuRRIN, Stroud, Gloucestershire, ‘‘ Telegraphic communication 
between separate buildings or parts of buildings.”—Dated 30th May, 
1862. 

This invention cannot be described without reference to the drawings.— 
Not proceeded with, 

1641. A. Moxrau and A. E. RaGon, Bernard-street, Russell-square, London, 
“* Electro magnetic machines.” —Dated 31st May, 1>62. 

This invention consists in so combining and arranging the several parts 
of electro galvanic machines as to be enabled to regulate with facility the 
intensity of the current, and, further, to keep up a continuous current 
instead of giving it off by shocks as at present practised. The means by 
which these improvements may be effected are as follows:—Within a box 
of any desired shape the patentees fix an induction coil, at the centre of 
which they leave a long cylindrical horizontal opening, in which is laid a 
bundle of loose iron wires, by increasing or diminishing the number of 
which the power of the machine is determined. In connection with the 
above is a glass vessel, containing a mixture of dilute sulphuric acid, and 
bichromate of potash or other sult. A stopper is fitted to the said glass 
ves el, and through a hole in the said stopper a rod is pas-ed, and to the 
said rod a piece of zinc is fixed, which is capable of being raised anu lowered 
between two plates of charcoal fixed to the stopper of said vessel, contact 
of said plates and piece of zinc veing prevented by passing india-rubber 
bands around the zinc plate. Two flat pieces of metal or conductors rest 
on the stopper of the glass vessel aforesail, and communicate with the in- 
duction coil of the machine. There is al-o a trembler or vibrator, which 
indicates when the machine ischarged. ‘ihrough one side of the box or 
case of the machine three holes are made, fitted each with a small piece of 
biass with a hole therein; the two outermost pieves are connected with 
the positive poles of the induction coil, and the centre piece with the 
negative pole thereof. In using this machine two small flexible conductors, 

tied each with a handle at one end and a small brass pin at the other, 
are connected to the machine by the pins aforesaid being placed in two of 
the holes aforesaid in the box. The person to be operated uyon, on taking 
the aforesaid handles one in each hand, will receive theelectric fluid from 
the machine, the operator raising or lowering the zinc plate more or less 
in the liquid, according to the intensity required, aud it is this mode of 
regulating and governing the intensity of the electro fluid m electro gal- 
vanic machines that constitutes the principal feature in this invention. 





CLass 10.—MISCELLANEOUS. 
Including all Patents not found under the preceding heads. 


1400. G, C. Haseter, Birmingham, “ Lockets." —Dated 10th May, 1862. 

The patentee claims, First, making lockets of two loose and unconnected 
parts, as described. Secondly, forming a recess or recesses on each side of a 
leaf or frame, with perforated or roughened backs, and securing or fixing the 
portraits or other designs thereon by means of cement, as described. And, 
Lastly, he claims the application of a material known as * Parkesine” as a 
substitute f ass in the manufacture of articles of jewellery. 



















1401. J. G. Witttams, Belfast, ** Treatment of the product from iron blast 
Surnaces.” —Vated \0th May, '862. 

This invention consists, First, inrendering pig or castiron more conveniently 
malleable by causing an intimate intermixture therewith of unsqueezed puddled 
iron, or of crushed puddled ball or oxide of iron (alone or in combination), and 
causing the mixture to pass through and in contact with burning carbonaceous 
matters or gases, towhich atmospheric air may be applied by a draught or appa- 
ratus. And also in collecting the fused metal in moulds passed before or under the 
ap hole consecutively, or having it sufficiently heated for amalgamation ina pot 
or reverberatory furnace. Secondly, in the abstraction of carbon from iron 
castings by heating them in contact with a fused oxidising substance, which 
consists of a metallic oxide (alone or in combination), not volatile, but fusible 
at a lower temperature than the castings, such as may be obtained by the use 
of oxides of lead or iron. Thirdly, in solidifying and rendering iron castings 
(whether more or less decarburetted or otherwise) more tough by compressing 
them out of the original moulds as follows, viz., by applying the required 
pressure in some suitable substance surrounding the same (when heated or 
otherwise) capable of transmitting the pressure to the different surfaces of the 
casiing without damaging its form, such substance being either gaseous, fluid, 
pulverulent, elastic or compressible into shape.—Not proceeded w th. 

1404. R. Moore, Cannon-street West, London, “ Improved apparatus for 
indicating the pres nee, position, or accumulation of liquids, gases, or 
consequent 











vapours, and apparatus sor preventing danger or damage 
ther on."— Dated 10th May, 1862. 

The object of this improved apparatus is to transmit from mines, holds of 
ships, tanks, and other enclosed confined or open places, signals indicating the 
presence, position, accumulation, or increase of liquid, gas, or vapour, mainly 
with a view to the adoption of timely measures for the exhaustion, circulation, 
diversion, exclusion, or removal thereof, to prevent or diminish danger or loss, 
and in some cases to put in action self-acting contrivances for effecting such 
exhaustion, circulation, diversion, exclusion, or removal. The means of 
transmission which the patentee employs for the purpose, and which he calls 
“ transmitting media,” consist of electric, electro-galvanic, or electro-magnetic 
currents of liquid, mercurial, or atmospheric pressure, of rods, wire, cords, or 
levers, or any combination of two or more of them acting on signalling con- 
trivances, that is to say, on indicating dials, plates, or scales, or on bells, 
tympans, springs, detonating or explosive contrivances, or other alarms, 
whether registering or otherwise. 

1407. R. Wirivovensy, Mildmay-road, Loudon, ** Exhibiting and giving 
rotary and traversing motion to placards, advertisements, scenes, de.” — 
Dated 10th, May, 1862. 

This invention relates to an improved system of apparatus for exhibiting 
in public places and thoroughfares, within and upon the fronts of buildings, and 
other suitable places, advertisements, scenes, or other objects in a more efficient 
manner than is now performed. The improved apparatus consists of three, 
four, or more cylinders of any suitable length and diameter, placed in a 
triangular, quadrangular, or other convenient position, and upon metal axes. 
Over these cylinders the inventor passes an endless band of cloth or other 
material, on which he fixes or places the object to be exhibited. He gives 
motion to one of the cylinders, either by hand or power, and thereby imparts 
rotary motion to the rest of the cylinders. The endless band is guiced by tapes 
and rollers of the number and size required by the length of the band, and the 
space or opening for ihe exhibition of the advertisements or other objects. He 
also uses, when required, vertical supports made of metal or other material 
secured at intervals to the band, and to which he attaches pulleys, also a rail 
made of suitable mater.al, along and upon which the endless band is caused to 
traverse through one window or opening in the building, along the front, and 
in at another window o: opening.—Not proceeded with. 
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1411. E. Korsennever, Vienna, “ Apparatus for making ices and cold 
beverages -Dated 10th May, 1862. 

This invention consists in arranging apparatus insuch manner that, by means 
of a winch handle with suitable gearing and prope connecting and working 
parts, a rapid revolving motion may, with the utmost facility, be imparted at 
pleasure either to an inner vessel turning on a proper pivot, and inserted in a 
pail or outer vessel, or to a suitable stoving apparatus contained in the said 
inner vessel, which latter is to contain the cream or beverage to be cooled 
down, or to be made into ice, by the effect of the ice or other fri gorific mixture 
to be contained in the outer vessel, —Not proceeded with. 

1412. J. B. Catsrorint, Paris, * Tents."—Dated 10th May, 1862. 

This invention cannot be described without reference to the drawings. 
1415. H. WALKER, Gresham-stre-t, London, ** Handles 
pencils, penholders, &c.”-—Dated 12th May, 1862. 

The documents relating to this invention cannot at present be seen, an ex- 
tension of time for filing the final specification having been allowed. 
1416. J. MiLNEs, Gloucester, “ Portable apparatus for exercising the 

bodu.”—Dated 12th May, 1862 

This invention cannot be described without reference tothe drawings. 

1418. W. Crank, Chancery-lane, Loudon, “ Smoke consuming sire-grate."—A 
commu ication.— Dated 12th May, 1862. 

This invention relates to an improved smoke consuming grate in which the 
fresh fuel is supplicd underneath that already in ignition. For this purpose the 
grate is made movable, and has a rotating motion imparted to it; it is made 
somewhat in the form of a cylindrical cage, of suitable dimensions, according to 
the purpose required.—Not proceeded with 
1419. J. B. Pops, West Riding ond Haigh Moor Collieries, near Leeds, ‘* Appa- 

ratus for lowering and loading coals, dc.” — Dated 12th May, 1862. 

For the purposes of this invention the wagon or carriage containing the coals 
or other material is carried on rails from the mouth of the pit or other situation 
on to the tipper, which is connected to a movable stage suspended from a pivot, 
the point of which stage may be lowered gradually by means of an ordinary 
spring brake, at the same time that the tipper is tipped or upset on the release 
ofits brake, front of the stage being raised to its original position (after the 
or carriage has discharged its contents) by means of counterbalance 

The usual screen, which is vertical, has ee on fixed centres 
in the framework o able stage, and is movi abl »on its cen 
become inclined when pressed torw: mie by means of a prof jection on the front ot 
the wagon or carriage, or by the pressure of the wagon when upsetting, but is 
restored to its vertical position on the removal of such pressure by means of a 
counterbalance weight. The patentee also uses a horizontal screen in the floor 
of the swinging stage, a lid specially constructed being connected to the tipper. 
By means of the combination of apparatus aforesaid the coals or other materials 
are tipped and lowered gradually as required. 

1420. C.J. Wannis, King William-stree’, Charing-cross, London, 
nov ferable tickets.” —Dated 12th Mau, 1862. 

This invention consists in the applic:tion to, or combination with, each of 
such tickets of a photograph portrait of the holder thereof, instead of the usual 
signature for the purpose of identifying such holder.—Not proceeded with. 
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1429. A, B. Freevanp, Palace-road, Upper Norwood, “ Preparation or treat- 
ent of hops Dated 2th May, 1862. 

For the purposes of this invention the patentee takes the hops, by preference 
in the state in which they are usually packed into the pockets, and submits 
them to heavy pressure, and exposes them for some time to a moderate heat, 
while under pressure. He proceeds by preference as follows:—He employs a 
press having a rectangular trunk into which the hops are put, a metal plate 
being placed under and another over them; the press is then set to work to 
compress the hops between the two plates, and when sufficient pressure has 
been applied the plates are clamped together and removed from the press with 
the hops between them; in this state they are placed in a stove and exposed to 
a moderate heat until the hops become set; they are then removed from the 
stove, allowed to cool and unclamped. In this manner a solid block of hops is 
obtained which may be kept for a long time without any considerable loss of the 
aroma of the hops, and the hops in this form will occupy comparatively a small 
space. He prefers to protect the block during transport, and while in store, by 
sewing it up in a wrapper of fabric. 

1431. T. Bockney. Surrey, “ Portable 
A communication.—Dated 12th May, 1862 

This invention comprises among its chief features, First, the construction and 
employment of portable tell-tale timekeepers having no fixed dial and pointers, 
as in ordinary timekeepers, but in which a removable paper disc, fixed upon 
and revolving with a plate actuated by clockwork, serves both to indicate the 
time to the watchman or other person and to register the duties performed by 
such person. Secondly, the construction and employme nt of portable teil tale 
timekeepers in which the imy of the various type fixed at the various 
localities upon the revolving paper dial by the agency of black or 
coloured tr Thirdly, the construction and employment of type 
boxes fixed us localities containing a tixed type for making the im- 
pressions upon the pay time keepers, such time keepers 
being for that purpose inserted into these boxes, which type boxes, when not 

sed, are secured by a door orlid. Fourthly, the arrangement of the fixed type 
n the various type boxes at different distances from the centre, and the forms 
tion of annular divisions upon the back of the paper dial, corresponding with the 
positions of such type, so that the impression of each separate type is made upon 
a different annular division on the paper dial, allas described. 
1433. J. H. Loudon, “ Carruing out submerged 
and oth A communicotion.-- Dated 13th May, 1862. 

It is by this invention proposed to employ a casing of any suitable imperme- 

able and flexible material, inside of which the operations necessary for the 

carrying out of the works are performed, so that the workmen will always be 

enclosed in a water tight and weather proof chamber.—Not proceeded with. 

1435. P. M. Lopey, Paris, “ Apparatus for 
seeds.” — Dated 3th Men 7, 1862. 

This invention cannot be described without reference to the drawings. 
1438. A. WormvULL, Old TJrish-street London,, 

Dated (3th May, VR02. 

This invention consists in constructing these instruments in such a manner 
that the cutting tool may have the required rotary motion communicated to it 
by means of some convenient mechanical arrangement of gearing, instead ot 
this motion bei ven by the wrist of the operator as heretofore. The inven- 
tion cannot be described without reference to the drawings. 
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1443. W. CLARK, Chancery-lane, London, “ « - generating motion 
in fuids."—A coumunication.—Dated Vth May, 1862. 
This invention relates to a hydraulic apparatus in which steam is received ina 
fluid chamber, and by it s¢ ‘ated from the water, its condensation being also 
prevented, while at the same time it is reduced for transmitting movement to 





pparatus foi 











the liquid by utilising the expansion of the steam for raising columns of water 

in motion. 

1444. W. Hantican, Brighton, “ Fire escape apparctus."—Dated 13th May, 
1862. 





This invention consists, First, of an iron framing which fixes on the lower 
part of the window ; this framing is formed of two cramplike parts, between 
which are stretchers or bars holding them in position ; these cramps embrace the 
ce of the wall at the lower part of the window, and have on the inside 
projections to take under the heading or proj side the window. These 
projections may be adjustable and fixed by screws or otherwise. On the outside 
ends of the cramps are screws that take under the sill, and by turning which the 
whole framing is fixed rigidly in position. 1 
the cramps are fixed two ropes of sufficient length, so that hanging down they 
erly reach the ground and’extend to the opposite side ofa street, where 
" re tobe conducted and held by the police or other persons, or fixed 
Between these ropes is fitted a canvas bag, suitable for persons getting into ; it 
runs on the two ropes by suitable thimbles fixed thereto, the being roped 
and the thimbles being distributed throughout its len on each side. Two 
ul blocks or pulleys are appended to the iron framework before mentioned, 
over which are rove two ropes or lines, the one end of each rope being fastened 
to the bag, and the other leading down to the ground; by these lines the bag 
can be hauled up and down the standing or inclined ropes before mentioned, 
and persons so lowered from the window.—-Not proceeded with. 

1446, R. A. Brooman, Flet-stret, London, “ Louvre blinds or shutters."—A 
communi-ation.—Dated 13th May, 1862, 

This invention consists in forming the blinds entirely ofiron, or with wooden 
frames and iron slots, as hereafter described. The frames are formed of iron 
uprights united at top, bottom, and about the centre by cross bars, or the frames 
may be of wood lined with metal, The slots carry a pivot at cach end, which 
pivots received in holes made for their reception in the uprights. Connect- 
ing pieces unite all the slots to an upright bar at the back of the blind. This 
bar is furnished with a handle, and has notches formed in it; the handle is for 
the purpose of altering the inclination of the slots, and the notches receive a 
paw] or rod for the purpose of maintaining the slots at the angle desired. In 
some cases the slots are fixtures, being connected by screws at their ends. The 
fastening for opening and closing the blinds consists of two bars which carry at 
their inner ends, at or about the centre, a link connected by a pin to a cross 
bar onthe shaft of a handle By turning the cross bar in one direction the 
bars are drawn inwards, and released from the lodgments in the window sills 
at the top and bottom, while on turning the cross bar in the contrary direction 
they are thrust outwards, and are made to engage in the lodgements, and thus 
ock the blind. 

1447. W. Sournwoop, Kensington, London,“ Monufacturing 7 Srom either 
hot or c other metal ”’— Dated 13th Maw _ 
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This invention cannot be described wi ithout reference to the ase = 
1463. I DRooman. File , Lone * Production of pho ogra phic and 
: and ‘ghee mo commeniculion.—- Dated 14th 
May 186°. 
Th \ n con . First, in the construction and employment of instru- 
ments containing rere ble of producing portraits or pictures distorted in 








length, breadth, and obliquity, whether from the person or object, or from engrav- 
ings, prints, or other representations. Secondly, in the production of a new style 


of photographic portrait distorted inlength, breadth, and obliquity, but possess- 


the framing or outside ends of 








ing all the clearness of an ordinary portrait. Thirdly, in a method of applyiag 

these portraits to the stereoscope. Fourthly, in uniting and combining a pair of 

distorted portraits according to the plan adopted for stereoscopic pictures recipre- 

cally taken at the desired angles. 

1456. A. Smira, Mauchline, Ayr, “ Balances for weighing letters and other 
documents." —Dated 14th May, 1862. 

These balances are ar ved for indicating the weight of articles suspended 
thereto, without the aid of loose weights, and are constructed upon a principle 
which is somewhat analogous to that of the common steel yard balance. Under 
the improved form of this invention, however, the fulcrum or point of support 
upon which the bar is balanced is movable, and the bar or lever is graduated 
from its inferior to its superior end, the former being enlarged to act as a 
counterpoise, and the latter being fitted with a looped or other holder or scale 
for rece ¢ the letter or other document or article to be weighed. The moving 
fulcrum is traversed along the bar to the centre of gravity when the graduation 
thereat indicates the weight. 

1462. J. Frercuer and J. W. Futrer, Salford, “ Rolling, bending, and 
planing metals.” — Dated 15th May, 1862. 

The first part of this invention consists in the application of hydraulic pressure 
for forcing up and drawing back the sque or nipping rolls of machinery for 
rolling tyres, hoops, and other circles of steel, iron, or other metal, The Second 
part of the invention consists of an improved combination of machinery for 
bending armour or ether strong metal plates. The Third part of the invention 
consists in the application of friction cones or other friction apparatus for driving 
planing machines.— Not proceeded with. 


1463. T. H. Le Mest _, Guer 
bodies." —Duted 15th May, 1862. 
This invention consists in the employment for that purpose of one or more 
cylindrical or other shaped closed vessels, divided internally so as to leave an 
air space or chamber ateach end. The central portion of these vessels is per- 
forated to allow water to enter freely therein when submerged, and is provided 
with a flexible or other air pipe which serves the purpose of allowing the escape 
of the air from the water space of the cylinders while they are filling, and of 
aliowing air to be foreed therein in order to expel the water when the cylinders 
have been properly secured to the sunken vessel or other body. These cylinders 
are guided down to their proper positions by cords which are secured at their 
lower ends to iron balls attached to lengths of chain secured to the vessel, while 
the upper ends of the cords are supported by bueyser floats, Tubular passages 
are made transversely in a vertical direction through the cylinders, through 
which passages the cords are passed, so that the cylinders are guided to the 
sunken vessel as they descend. The tudes are made large enough to allow the 
balls to pass, but so soon as they have passed through, suitable hinged catches 
on the upper ends of the tubes close and prevent the cylinder from rising again 
except with the balls and chains att *hed to the vessel, the attachment of the 
cylinders being thus self-acting. The air chambers at *h end of the cylinders 
serve to check the rapiddescent of the cylinders and tend to keep the cylinders 
horizontal. Suitable bend pipes are fitted to the lower side of the cylinder 
opening into each end of the water chambers, for the purpose of enabling the 
whole of the water to be forced out in case the cylinder should be attached to 
he vessel in an inclined position.—Nol proceeded with, 
1465. R. and J. Wausuam, Birminghan, 
15th May, 1862. 

To each end of a piece of clastic webbing of rather more than an inch long, 
the inventors attach a metallic hook, one of the said hooks having a loop fixed 
to it, into which loop the other hook may be inserted at pleasure. In using this 
sleeve tie or fastener the elastic webbing is passed under the sleeve, and the 
hook on one end of the webbing being made to engage with the loop on the 
other hook, the sleeve is gathered up, and secured on or near the shoulder, 
On removing the hook from the loop the sleeve is loosed, and the sleeve or tic 
fastener may be removed.—Not proceeded with. 


1468. W. Lissons, Kingston-vpon-Hull, 
hammers.” Dated 1ith May, 1862. 

This invention consists of an improved description of catch for lifting and 
releasing the hammer, to allow it to fall upon and drive the pile into the 
ground. And also in the application thereof, in conjunction with the im- 
proved arrangements of steam power, to the hand piling machine, and lik2- 
wise the combination of a steam engine with framing, movable platform, 
chain, and catch, for the purpose of pile-driving. The invention cannot be 
descr ibed in detail without reference to the drawings. 
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“ Sleeve tie or astener.”— Dated 








* Driving piles by means of steai 





buildings, Chancery-lane, London, “ Ap- 
«i communication.—Dated lith Mey, 


1469. G. H. BrrkBeck 
paratus for consuming smok 
1s62. 

For the purposes of t)is invention the grate or fire-bar surface is formed 
with a hollow or recess, by preference of a curved or concave form, bw it 
may be of conical or pyramidal, or other suitable shape, if desired, ecm- 
mencing from and in the **dead plate,” and inclined from the front 
upwards towards the back of the furnace or fire place. This hollow chamel 
or passage is prolonged outwards from the front of the furneee, forming a 
conduit or conductor, and it is furnished with a receptacle made of sleet 
iron, which receives and retains the fuel ti!l required to supply the fire, the 
fuel being fed or pushed forward therein, and fed into the furnace by means 
of a piston actuated ty a screw or otherwise. The unignited fuel, asit is 
forced forward into the furnace, is caused to pass underneath the ignite! or 
incandescent fuel, and as the smoke and gases are generated they beome 
iguited and are consumed ; the fuel, by the hollow or recess being conical 
or inclined, is gradually distributed over the surface of the fire-bars. In hrge 
furnaces two or more feeding channels or passages and apparatus to prce 
and conduct the fuel into the furnace may be employed if required. 

1470. J. Stor, High-street, Deptford, “ Improvements in Downton’s ship vilge 
pumps and Jive-engines.”—Dated Lith May, 1862. 

This invention cannot be described without reference to the drawings 
1472. J. Wrient, Bridge-street, Blackfriars, London, ‘* Machinery for 

digging, excavating, and removing earth, gravel, dec.” 
Dated 15th Mau, 1=6 

This invention consists in an improved form of excavator to be worked by 
steam or air, and which is capable of being moved on rails near the gpund 
to be exe avated, and which removes the dirt, stones, gravel, and such 
matters to any distance that may be required. The pate: tee places « na 
suitable frame, and mounted on wheels, a boiler and «engine. ‘This eigine 
drives a toothed wheel, which gives motion to another similar whed, on 
whose axle is a square frame, over which passes an endless chain of inks, 
carrying a series of buckets or scoops. Each bucket or scoop is preceded by 
a coulter or knife for penetrating and loo-ening the earth or soil, wlich is 
then scraped up by the scoop or bucket. The endless chain carrying these 
hackets is kept at the required tension by a pole which can be raied or 
lowered by means of cords and pulleys on the frame of the machine n the 
axle of the first-mentioned toothed wheel is an endless band, passinground 
and kept tight by a tension pole or rod, similar to the one before numed ; 
this pole may be of any length, and can be raised or lowered as wishec. The 
action is as follows :— Motion being given to the toothed wheel carrying the 
square on which is the endless cham of buckets, these are lowered to ‘he re- 
quired depth, and sink by their own weight into the ground; these 
ee kets are open on the side next the chain, and, when in action, ave kept 

slose against it, bat when they come over the pulley they turn ever by 
their own weight, and discharge their contents on the ecadiess table before 
mentioned | which removes it into a truck, This machine can be moved in 
any direction on rails, and when placed on a boat it serves as a dredging 
machine, with the advantage of raising the mud without disturling the 
bottom. 

1473. C. 
quality.” 

This invention, essentially, 
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Attrwoop, Durham, “ Manufacture of steel and iron of a steely 


Dated lith May, 1362. 
consists in the production of steel an] of iron 
of a quality approximate to steel. which may be c alled steely iron, simply 
by bringing into a state of liquefaction, by means of heat, a mixture of 
»le iron of such kinds as in themselves are capable of produdny good 
‘eable steel and steely iron, and of a certain kind or kincs of non- 
malleable or crude cast iron, such, for instance, as are usually called spiege! 
nisen, which are also by their own nature capable of being made into good 
and serviceable steel, in certain proportions to each other (as specified), by 
which mixture and liquefaction of those materials hard steel or seft steel or 
steely iron are respectively produced, according to the different poportions 
in which such two several materials or ingredients may be severally 2ployed, 
such proportions also requiring to be varied according to the diference in 
their quality in respect of the greater quantity of carbon contaimd in each, 
and to their greater or less tendency in consequence thereof to nake such 
steel er steely iron of harder or softer quality. 
1474. C. Tress, Bluckfriars-road, Southwark, 
bonnets, or ceps.”—Dated Lith May, 1802. 
This invention consists in a method of constructing the alove named 
articles whereby currents of air may readily pass from the exvrior to the 
interior thereof, an air chamber, cells, or cavities, being forned therein 
above and surrounding the head of the wearer, in order to vintilate and 
keep the head or interior cool in hot weather, or tropical cimates, and 
where else required, 


1476. C. Girapet, Vienna, “ Buckles.”—Dated 15th May, 1862. 

Instead of forming this buckle with a tongue hinged to the tuckle frame 
the inventor uses the ends of the frame as parallel guides to rective an open 

siding f.ame, the nip of which serves to hol: the free end of the strap in 
position. One bar of the sliding frame is p'erced to allow of the ordinary 
prongs (which are carried by one of the side bars of the buck « frame) pro- 
jecti: g therein, and offering no obstruction to the siding of the in.er frame 
on ra guides. ” ‘The free end of the strap intenie! to be secared is passed 















“ Manufacture of lets, hel is, 








| through thesliding frame, and that frame is ta n novel forward until the 
! fixed prongs enter the fabric of which the strap~ or ba d is composed. The 


strap will thus be held fast, and any drag put upon it will tend to increase 
the security of the buckle. — Not proceeded with. 
1480. G. HaseLtine, Fleet-street, London, “Churns.’ 
Dated \6th May, 1862. 
This invention relates toa novel construction of the dashe: or plunger, 


communication.— 














and to a peculiar mode of operating the same. The body of the churn is 
made of any desirable material, form, and size. The dasher is constructed of 
wood of any form suited to the body of thechain in which itisto be used, It con- 
sists of an upright bar or standard, attached at its lower end to a main hori- 
zontal bar, to each end of which a transverse horizontal bar is fixed at right 
angles to the said main bar, On the under and inner sides of the transverse 
bars each side of the main bar shoulders are cut. These shoulders receive 
and arrest the upward movement of the wings or dashers hereinafter 
described. These wings or ‘* dashers” are perforated to admit the passage 
of the milk or cream, and are attached by means of projections formed on 
the ends and at the sides next the main bar, which extends into holes 
bored in the transverse bars. These projections keep the “ dasher ” boards 
in position, and perform the office of hinges, allowing the ‘ dasher” boards 
or wings to swing down as the dasher is raised up, until they are arrested 
by a bevelled block at an inclination of about 45 deg. This block is fixed 
to the main bar, the bevelled ends extending beyond the said bar, and 
over the “‘dasher” boards. The “ dasher” is operated by means of a lever 
or handle attached to and resting upon the upright bar or standard. The 
end opposite to that at which the power is applied is fixed to apost outside 
the boty of the churn, the lower end of the said post resting on a cleat 
fastened near the bottom of the said body and diverging therefrom. being 
kept firm in its position by means of a brace seri? out from the churn, 
1481. R. Fenner, Red Lion-court. Fleet-street, London, ** Machinery for fold 
ing envel —Dated 16th May, 1862. 

In carr) ing out this invention the inventor places separate letters or 
igures made of iron, steel, brass, or other suitable metal, and forming the 
pattern to be embossed, in due order, upon a surface of iron, er other 
tufficiently hard and strong material, and fills it in with wax, or other 
$milar plastic substance. He then lays the metal plate to be embossed 
tpon these letters or figures, and covering the surface not coming in contact 
vith the characters with vules ed india-rubber, or other suitable material, 
aid by the application of sufficient pressure produces a copy of the pattern 
in embossed or raised letters or figures. 

184. A, A. LAMIABLE, Paris, “ Cewenting cast and wrought iron to obtain 
cast steel. ’—Dated lth May, 1862. 

The patentee claims, First, the application of wood divided into small 
pirts, such as saw-dust, the leaves of trees, and the envelopes of certain 
tnits, for the cementation of juices of cast or forged iron to form steel 
suitable for the manufacture of cutlery, rails, tyres of wheels, and other 
articles, as described. Secondly, the mode of converting the steel of cemen- 
taion into cast steel, as described, 

186. F. B. Anperson, Bir 
Dated 16th Ma 

The object of this invention is to obtain a maintaining power with a fixed 
barrel, whereby ‘he chain, and many parts in watches as now made, are 
digensed with, and other advantages are gained. The patentee forms the 
bairel, and barrel-bar, or name-plate, in one piece, and he also forms the 
rathet, great wheel, aud barrel arbor in one piece. He places in the barrel 
a @llar or nut, with a square space in the centre to fit the square of the 
spindle of the arbor, and he forms a hook on the outer surface of the nut, 
to ake hold of one end of the spring contained in the barrel, the other end 
of which is fixed to the side of the varrel. He also forms the side of the 
barrel with apertures for the reception of the hook or stud, which holds the 
outer end of the spring, in order that the hook or stud may be shifted from 
ont to the other, so that the tension of the spring may be regulated. The 
temion of the spring may also be regulated by shifting the collar to which 
the inner eud of the spring is attached on the arbor, Again, in some cases, 
he makes the barrel and upper plate in one. 


17. D. C. Le Lover, Twickenham, ** Embossing metal plates.”— 
cation.—Dated With May, 1862. 

This apparatus consists of a plunger working in a folding box, and 
attwhed to a suitable cam by means of a rod; attached to this rod are 
vwious arms which respectively actuate levers attached to the gumming 
planger, the stamping plunger, the lever for opening the folding box, and 
the feeding carriage; in the interior of the folding box are weighted bell- 
cmnk levers for enabling the flaps of the envelope to be foided after the first 
descent of the plunger.—Not proceeded with. 
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A communi- 


188. G. Davies, Serle-street, Lincoln's-inn, London, “ Ribs for umbrellas and 

A communication.— Dated 16th May, 1862. 

The first part of this invention cousists in hardening the strips of steel 
Wire for the ribs of umbrellas and parasols by passing the said strips, while 
red hot, at an uniform speed through a hole in a trough containing water, 
or other suitable fluid, a constant stream of the latter being allowed to pass 
through the said opening in contact with, and so as to surround the strips 
af steel wire, as described. This pertion of the invention is applicable to the 
Imrdening of strips of steel generally. ‘The Second part of the invention re- 
lates to the construction of the joints which counect the stretchers to the 
rbs of umbrellas or parasols, and consists of a metal block cast to each rib, 
and arranged for connection to the stretcher in the manner described, so as 
t« form with the end of the stretcher a cheap and durable joint, without 
weakening the rib at the point where the greatest strength is required, The 
Toird part of the invention consists of metallic tips or knobs cast to the stecl 
riys of umbrellas and parasols, as described, xo as to avoid the sharp, ex- 
poed, and otherwise objectionable ends of the steel ribs as hereinbefore con- 
stracted. 

149\. W. Tuomrson, Abley-gardens, St. ‘John’s-wood, “ Stoppers or covers suit- 
able for clsing b ttles, jars. de.”"—Dated Woh May, 18v2. 

Fer the purposes of this invention the patentee employs a plate or lid of 
eartienware, or any suitable rigid material, and which may either be made 
to lit flat over the mouth of the vessel, or it may be made with a conical 
or staight projection to enter the mouth of the vessel, which may be also 
conel, or made straight, to receive it. In either case he introduces a ring 
of vucanised india-rubber, or otier elastic or soft material, between the 
bearing surface of the stopper or cover and the mouth of the vessel. In 
orderto press the lid or stopper downwards, and secure it to the bottom 
jar orvessel, he employs a screw and nut ; these are fitted into a recess in 
the ceitre of the upper side of the tid ; by turning the screw the nut can be 
travene| up and down vertical'y, the screw being kept from trav rsing 
indepadently of the cover by collars which bear on the piece which carries 
it, ant which is attached to the stopper or cover, The nut carries two, 
thre e, four, or other convenient number of arms, which radiate from it 
these le i i grooves acting as guides to prevent the arms turning in the 
upper wurface of the lid, and the said arms have claws, pin jointed or other- 
wise, canected to them at their ends, which catch into projections on the 
neck, around the mouth of the bottle, jar, or vessel. Thus, by turning 
the scrmw, the claws are caused to draw the stopper or cover downwards, so 
as to nuke a perfectly air tight joint between it and the mouth of the bottle, 
jar, oressel. The projections onthe neck or around the mouth of the 
bottle, ar, or vessel are, by preference, recessed or undercut, so that the 
claws annot possibly be removed from the projections until they are 
released by the screw. The screw is turned by the means of a key fixed on 
a suitahe knob or handle, and which enters a corresponding recess in the 
end of tie screw. 

1494. A V. Newton, Chancery-lane, London,“ Machinery applicable to the 
eutt: g of leather and other like uses."—A communication.—-Dated 16th 
Mar, 1862. 

This invention cannot be described without reference to the drawings. 
1495. A V. Newton, Choncery-lane, London, ** Machinery applivable to the 

culfng out of boot and shoe soles, §e.”—A communication, —Dated 16th 
Mu;, 1862. 

This bvention cannot be described without reference to the drawings. 

1498. R Davison, London-street, and T, Jounson, Bermondacy, London 
“ Machines for washing and cleansing easks.”—Dated Lith May, 1362. 

This bvention consisis of aun improved frame or holder for containing 
two, thre, four, six, eight, or more casks, and for securing the same while 
being w.shed or cleansed by hot water, or gravel,or chains. The improved 
holder onsists of an inner frame containing a central shaft, with a right and 
left serey thread cut thereon, working through two nuts on or ¢ nected 
to two dses or platforms, between which the casks in one, two, or more 
tiers areplaced. The discs or platforms are caused to move towards and 
recede fpm each other always equidistant from the main axis, for the pur- 
pose of scuring and releasing the casks by giving motion in one direction 
or the oher to the threade i -haft through a hand-wheel keyed on one end 
thereof, »r by simply making the upright shaft a fixture by means provided 
fur this jarpose, and then turning the inner frame to the right or to the left, 
as may lb desired, by laying hold of bars forming part of the inner frame, 
This holer is mounted and is free to revolve round its own axis in an 
outer frane made to revolve round its own axis, which is at right angles to 
that of tle holder, by which means the casks are made to revolve in two 
contrary lirections at the same time. There are various means of imparting 
these conpound motions. 

1500, J loge, jun., Twickenham, Middlesex, ‘‘ Book covers."—Dated lith 

Lan, 862. 

This iunwntion consists in improvements in the manufacture and applica- 
tion of terials for book covers or cases, as they are technically termed, 
whereby ¢ variety of colours an | patterns are produced in the followin, 
manner:—In the First place the patentee prepares cloth, of the kin 
commonly wed by bookbinders, by ; erforating it in the piece or web (that 
is to say, punching out numerous portions in a regular manner) by any 
convenient machinery in a manner similar to pertorated cardboard. Or, 
instead of «ing treted in the piece or web, the cloth may be cut to the 
size of the equired book co.er, and then by the application of a proper 
tool or toolsperforated throughout, or the major portion of it, perforating 
it, leaving ertain parts solid, if desired, for the stamps to be impressed 
upon the bag or side of the book cover. Tne perforations may be circalar 
and uniformyvsembling those on perforated cardbvard, or of any convenient 
and desirableshape and pattern. In the Second place he affixes to the mill- 
board of thebook cover one or more layers 0} coloured or gilt paper or 
cloth, previos to affixing the perforated cloth in the usual manner ry 
n the manufeture of book covers or cases, By this combination there i 
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thus obtainable, at will, a variety of effects in colour and pattern, by the 
gilt or coloured surface of the millboard appearing through the perforations 
in the body of the cloth. He also prepares the cloth in the piece or web in 
the following manner :—After it is perforated he affixes to it gilt or coloured 
paper or cloth according to fancy. In this case the millboard does not 
require the treatment previously described. 

1502. J. C. Hinu, Knoll, Abergavenny, and D, Cavnick, Ebbw Vale, Mon- 

nouthshire, * Puddling furnaces.” —Dated 17th May, 1862. 

In constructing paddling furnaces according to this invention the iron 
bottom or bed of the he arth, and the arched roof over it, are supported on 
iron columns ; this is done in the following manner :—The bottom or bed is 
supported on Short columns arranged around the outer edge of the bed ; on 
the top of these columns a metal frame rests ; this frame is open in "the 
centre, and the outer edge of the frame is of the same shape as the outer 
edge of the bottom of the hearth. Across the opening in the centre of the 
fra ne bars or beams are placed, which support the metal plates forming the 
bottom or bed. The sides of the hearth are formed with broad flanges upon 
which the arched roof is supported; these flanges also rest on iron columns 
pli at intervals along the side of the hearth, these columns being made 
longer than the columns which support the bottom or bed. In order to be 
enabled to cool the bottom, and the sides and ends of the hearth, when 
desired, arrangements are made accorjing to this invention for directing 
jets of ‘water against them, and through the ends and under the bottoms of 
the furnace, and of the heart 1, that is to say, at the bottom and bridge and 
sides and ends holes are formed i in order that the jets of water may come in 
contact with the lining which is placed over those parts of the hearth.— 
Not proceeded with. 


1504. C. H. Tessime, 
Dated \ith May, 
The fundamental principle of this invention consists in the application o 
two series of small blades, the one being situated within the lock, and the 
corresponding series on the In the one serie-, as in the other, eacl 
blade differs from the adj ng one, either in dimension or in profile 
Fach individual blade is of extreme mobility, or else maintained by mearm 
of a spring in same position differing from the normal one, until the tw 
series are brought into juxtaposition by the application of the key to tle 
lock, when, owing to their peculiar form, they assume that position whia 
alone permits of the key’s turning round. Owing to the extreme mobility 
of the blades any pressure that is exerted upon one or more blades of tle 
same series for the purpose of taking an impression in wax will cause tle 
blade or blades to recede to a certain extent, and no attempt at taking 
impressions, however oft n repeated, whether upon the blades of the lok 
or upon those of the , will give a clue to the normal position, whichis 
only produced by the two series meeting each other, nd of which thereis 
no trace left when they are disconnected. —Not proceeded with. 
1507. J. C. Gorn, Jamaica-plain, U.S., “* Belt shippers.”—Dated 17th Mey, 
1862. 

This invention consists of an oscillating double elbow or inverted T piee, 
incombination with a single spring locking pawl. A two notched side 
carries the belt guide, and is provided with a lever, or its equivalent, whereby, 
when the slide has been locked by the pawl with the guide in either of i's 
two portions for guiding the belt, the pressure applied to the lever orits 
equivalent, to shift the slide for shipping or shifting the position of the telt 
from its fast to its loose pulley, or vice versd, will first cause the unlockng 
of the slide, and then give the latter the proper en lway movement. When 
the movement of the slide has been given, it will be again locked, and -e- 
main so locked until the pressure on the lever is reversed, 

1o10. BR. Ramspen, Aingslaad-voad, London, 
—Dated th May, Us. 

This invention consists of anarranzem nt of machinery and parts wherey 
wt light mashing spindle, driven at a high velocity, and having short prongs 
on it, shall travel about a mash tub so as to effectually mash or mix all 
portions of the gooJs and water submitted to the operation.—Not proceead 
wilh, 

1515, T. Mor ris, Ro Weare, and E. H.C Movecrox, Trafalyar-square, Lo- 
don, Apparat for the protection of life and property by the agency of 
Dated Wth May, 1862. 
application of induction coils and constant bai- 
ion of life and property by detecting and securing 
xd. 








Paris, “A new safety lock."—A communication.— 
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the persons or the intending buryiars or thieves, as specific 
15t7. A. V. Newton, Chaneery-lane, London, “ Machinery Jov splittia 
heather A communicrtion.—D ited 19th May, 1862 





This invention consists in combining witha gauge roll us*d for regu: aut 
ing the thickness of the leather to be “split a feed roll susceptible of being 
depressed in a line parallel with the axisof the gauge roll, either by the oa 
of the operator, or the inequalities of the leather as they pass between the 
feed and gauge rolls, so as to prevent the choking or clogzing of the 
machine, a thing of frequent occurrence in leather splitting machines, 
2k. W. Naynoa, Queen's roal, Dalston, London, “ Improvements ii 

for ying metalsand ie power hammers enployed therein.” — Dated 20th May, 
1862 
This inventi 






m cannot be described without reference to the drawings. 


and L. A. TALIM AN, Bishopsaate-street Without, Landon, ** Pre 
ing la sot, avd children’s boota and shoes." —Dated With May, 1862. 

This iceman 1 consists in the use of a covec for the boot or shoe made of 
leather, cloth, or other suitable material. It is placed over the boot, aid 
when on it, reaches sin, or Yin. up the leg; it is fastened at the sides by 
hooks, eyelets, springs, buttons, or other contrivance under the waist by 
Means of a strap or elastic banl, and at the toes by small pieces of sole 
leather or other materials.—Not proceeded with, 





en K. 


1523. J. Tavuor, Fenchurch-buildings, London, “ Abstracting heat from liqrids 
and crform Naids.”—Datel 2th May, 162. 

This invention consists of an apparatus composed of several parts, amoigst 
we air-pump or air-punps, and in the use of mixed liquids of low 
boiling points in vaca», or under pressure, acids and chemical compounts in 
combination with the combined apparatus above mentioned, for thepur- 
pose of abstracting heat feom liquids, the apparatus being worked by aand 
or by steam power. 
. FE, Fewrreut, 
May, 1862, 
This inveation consists of an improved arrangement and form of rllers, 
by which th» patentee is enabled to mike metal tubes of various deserbtions 

taper, parallel sided, or sea sided ia section. He employs thre¢ rolls 
snitably mounted in bolsters ; the axes of these rolls are in the anghs of a 
a triangle, the ro'ls being of a convex form from end to end, in a line 
with the axes, so that the bite shall come upon the tube after it has eitered 
between the rolls. The bolsters are open in the centre, so that t e tube 
entering through one bolster passes through the rolls, which all revlve in 
one direction, and out through the opposite bolster. The rolls are seared 
in any suitable manner, and are fitted with proper raising gear, so thet they 
are capab e of adjustment. In making iron or steel tubes he takes: short 
billet or thick tube, and heating it he removes it upon a mandril to th rolls, 
by which it is produced orlengthened. Brass or other metal tubes nay be 
produced in the same way, but from a cold billet, if of brass; if of Muntz’s 
metal or copper, either hot or cold, The billet, which in brass, coper, or 
Muntz’s metal may be east, is of a form to sat the rolls and aso the 
man tril. itis formed at one end with a beak or taper, so that it nay be 
forced into the rolls, guide rollers, or other suitable apparatus, beiig pro- 
vided at the exit bolster to conduct the tube as it emerges from the nds of 
the rolls, Any suitable machinery may be employed to force the bilets or 
tubes into the rolls. 
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tubes.” — Datel 20th 
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1526. M. Voan, Sambrook-court, © Protecting houses and other buildin fron 
burglars.” - Dated 20kh Mer, Iss2. 

This apparatus is construe ted’ somewhat in the form of a gun lek, the 
main spring and tumbler being enclosed in a metallic case secured byrivets, 
and by the pivot screw on which the hammer works. (ne end of he case 
is furnished with a projecting screw, or other convenient fastening,/or the 
porpose of fixing the apparatus into the jamb of a door, or the ssh ofa 
window or shutter, or into any other part of a building necessary tooe pro- 
tected f om burglars ; the lower haif of the trigger works one way om hinge 
or Joint, so as to enable a door or other movable or cl \sing part of . build- 
ing to be brought, when closed or shut from the back, to the fron of the 
trigger, the lower part of which then falls, or is brought back by :spring 
into a line with the upper part, and offers an impediment to the oping of 
the door or window, orto the motion of any other part of the luilding 
attempted to be acted on by the thief. The trigger when actuated eleases 
the hammer, Which falls upon a nipple on the top of the case, and dicharges 
a percussion cap, so as to cause an alarm to the inmates, the plice, or 
neighbours. —Not proceeded with, 
. H.B. BARLOow, Manchester, 

—Dated 21st May, 1862. 

The followers of the presser are, according to this invention, comected to 
elbow levers or knee joints, which are actuated by right and lef handed 
screws cut in a shaft to which a wheel is keyed ; a worm or pinion gars into 
this wheel, which in revolving causes the followers to approach ech other 
to compress the button or other substances. As soon as the balls corded 
or lashed, the wheel is turned round in the contrary direction teseparate 
the followers. thereby liberating the ball, which is then removd, and a 
fresh supply of cotton or other substance to be compressed is pleed in the 
box or trunk in which the followers work 
A. Le Bav N VirLoy, Peris, ** Drying and carbonising wood peat, and 

other fuel.’ — Dated 2st May, 1862. 

According to this invention the patentee is enabled to remed many de- 
fects which are inseparable from the ordi ary methods of carbonsing wood 
peat, and other fuel. Instead of obtaining only about 55 per cat. of fuel, 
he gets about 50 per cent., and at the same time collects, ats small ex- 
pense, the volatile products, The apparatus for carrying the inention into 
effect may be of any convenient form or dimensions, and ma: be placed 





** Presses Jor cotton, dc." —-A commuication. 
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either horizontally, vertical!y, or inclined, and consists of chambers or fur- 
naces made in masonry, iron, or other metal, or even clay or sand, 
supported and held togetner by metal plates. In these apparatuses the 
temperature is maintained higher at one end than at the other, the operation 
is continuous, and the materials are caused to advance successively from that 
point where the temperature is lowest to where it is highest. The 
nain features of the invention consist, First, in introducing wood, peat, and 
other material at one side or end of a furnace, and withdrawing it from the 
other side or end in a state suitable for its being employed as fuel. Secondly, 
in hermetically closing the doors or other openings to the furnace during 
the operations, whereby liability to taking fire is avoided. Thirdly,in regu- 
lating, by means of taps, valves, and registers, the size of the holes in the 
covers, and in the apparatuses themselves, according to circumstances, to 
increase or diminish, for example, the activity of the fuel and the operation, 
or for regulating the admis-ion and exit of air, gas, and other volatile pro- 
ducts. Fourthly, in collecting and removing therefrom a portion of the 
volatile products after the whole or part of their caloric has been utilised. 

Fifthly, in utilising the same materials and debris of slight value, as well as 

combustible gases pro luced by the operation itself; in short, making use of 

the waste heat which is ordinarily carried away by the vapours and gas 

escaping at a high temperature. Sixthly, in submitting the wood, peat, &c., 

first to a low temperature, and gradually increasing it to a high tempera- 

ture. The operation may be facilitated by fans, currents of air, gas, or 
otherwise. 

1535. A. Gites, A lelphi-terrace, Strand, Loidon, *‘ Floating breakwaters." — 
Dated 21st May, 1862. 

For the purposes of this invention a series of buoys are used, which are 
connected together by metal chains, in such manner that the area over which 
a breakwater extends is divided horizontally into numerous sections, by pre- 
ference of a lozenge shape, there being a buoy at each angle of a section, and, 
in some cases, the chain which connects two buoys is farther supported by 
an intermediate buoy. From the chains which connect the several buoys and 
divite the whole area into sections, there are suspended fringes or network 
of chains, in order to break the waves, by causing the same to pass through 
the meshes or openings of the i 1 fringes or network. The outer- 
most and innermost rows of buoys are secured in their places by anchors. 
By these means the area occupied by a breakwater is divided horizontally by 
network composed of chains, the angles of which network are suppor.ed by 
buoys, and from this horizontal network other network or fringes are sus- 
pended vertically. 

1541, J. H. Perry, Piccadilly, London, “ Curing diseases of the human body 
by magnetism.”— Dated 22nd May, 1862. 

This invention. consists of an apparatus which the patentee denominates 
the magnetic equilibust or regulator of the human health. The apparatus 
is formed of suitable design and dimensions, with movable and adjusting 
parts, capable of receiving and supporting the human body in a sitting or 
reclining position, and the part which receives and supports the head is fitted 
with a magnetic cap or other vestment, in which polarised magnets are ar- 
ranged, as hereinafter described The arm rests are fitted with one or two 
galvanic batteries, and to the part which supports the back of the patient a 
belt, in which a number of polarised magnets are also arranged, is fitted. 
This belt is int nded to pass round the body or loins, and is provided at the 
ends with suitable fastenings for securing it in the required position. At 
the seat of the frame a cushion, in which a galvanic battery is fiteed, is also 
placed, and upon the part which supports the feet another galvanic battery is 
mounted. The batteries for the fect and seat are square, and those for the 
hand are semi-cylindrical, and are formed with or adapted to square, cylin- 
drical, or sem lindrical metallic chambers, furnished with heaters, to be 
used as circums'ances may require. The square battery for the feet is fixed 
to a semi-cylindrical metallic chamber, and mounted upon an axle, so as to 
be capable of being moved by the foot. The parts of the semi-cylindrical bat 
teries, upon which the hands rest, are also mounted upon pivots, or universal 
joints, so as to afford free movement to the hands, ‘The seat battery is also 
mounted upon an axle or dead pin, to allow the necessary movement 
thereof. By means of the magnetic vestments and galvanic batteries, a 
permanent though insensible magnetic current is established throughout 
the boly, from the head to the feet, without having recourse to any 
adlitional enductor than the polarised magnets, the galvanic batteries, 
and the vital p wrinciple of animal life. Small batteries to be used without 
heat are also placed in the soles of the shoes or boots, 

152. De La Bastipa, Hart-stréet, Bloowsbury-aquare, Loudon, “ A new 
process for Ue production of designs in relievo, aad in deepening on sheets of 
intia-rubber of any length whatercr."—A communication.—Dated 22nd 
May, is62 

Tiis invention consists in the production of cheap ornamental designs. 
The patentee takes a number of small separate pieces of metal, or other 
suitable material, having upon them designs sunk, or in relic f, of an 
ornamental character, ind with the m, upon an iron table, composes 
nunerous parts of types, and thus pro luces the patterns for carpet or other 
artide to be made. He then pl: aces a sheet of india-rubber, or india-rubber 
compound, prepared for vulcanisation, and of suitable thickness, upon the 
pattern compose! of ornamental designs, and brings down a plate of metal 
withsufficient force to press the sheet of mdia-rubber intu or upon the 
design, and he takes an exact impression thereof. He then heats the table, 
and wileanises the india-rubber, after which it is unchanged by moisture or 
atmopheric influences, 

1545.8. and PB. TURNBULL, Shoreditch. Loudon, 
ebths, de.'— Dated 22nd May, 1862. 

The patentees claim, First, the application of a surface of paper to the 
canvas or foundation of woven fabric, of floor-cloth, or other like coverings, 
as anl for the purposes described. Second!y, the manufacture of floor and 
othercoverings of painted paper, in the manner describ d. 


1548. P. R. Hopak, Tokenhouse-yard, London, Improved dinner, supper, 
“watfast, or dessert plate.” —D ated wl M ry, 1862. 

Thi: invention consists in the pecaliu conformation of the plate, the rim 
or edz of which is so formed as to have either an annular continuous recess 
or grove around the body of the plate, or one or more recesses sunk or 
mouldd into the rim, for the purpose of placing the various condiments, 
conserves, &e., in the said yroove or recesses ike sping them separate from 
the fod on the plate, so that they may be ‘used at discretion. —Not pro- 
ceeded with. 

1551. V. Ronerts and T. Gaeexacart, Milloeril, i lon, ‘* Cocks ov 
for steam or other luids.”—Date l 22nd May, 

In emstructing cocks or valves according to this. invention the stem or 
spindieof the valve is caused to pass through a stuffing-box at the top of 
the barel or body within which the valve works. The stuffing-box is 
dividedfrom the barrel or body by a partition through which the stem or 
spindle of the valve passes, and there is a collar on the stem or spindle 
which isenclosed between the upper side of the partition and the bottom of 
the stufing-box, which is screwed down into its place over the collar, the 
interiorof the stutfing-box having a screw thretd cut in it to admit of this 
being dame. The upper or outer end of the stem or spindle of the valve has 
a handlefixed upon it, by means of which it may be turned round, and the 
inner or lower end of the stem or spindle has a screw thread formed upon 
it, which fits into a female screw formed in the upper end of the piece 
forming ‘he valve, and the valve, which it is preferred should be conical at 
the bearing surface, and have a conical seat, can be raised off its seat by 
turning the stem or spindle, and causing the serew thereon to descend 
through the female screw. The valve when it is raised is received into the 
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‘valves 








raised or bwered. 

body, andis screwed into its place at the lower eud thereof from the outside. 

The outletfor the fluid to pass away from the cock or valve is on one side of 

the barrel or body. 

1557. W. E Winey, Birmiaghain, “ Penholders.”—D ted 23rd May, 1862. 
This invention relates to those kinds of pen holders calle | ** orthodactylic 

penho'ders;’ that is. penho'ders having a series of finger and thumb plates 





and thumb 9n the said holders is obtained. Each of the said finger and 
thumb plates is ordinarily made of a separate piece of metal, and is fixed to 
the penholder by soldering or by means of a sliding ring. This invention 
consists, Fist, in making a set or series of the said tinzger and thumb plates 
of one piece of sheet met. 1, by which method of manufacture great economy in 
their producion is effected. Secondiy, in fastening the finger and thumb 
plates of orhodactylic penholders, when each of the said p'ates is made 
of a separate piece of metal, to the penholder by means of small tongues or 
projecting pices on the said plates engaging in piercings in the »enholder, 
the said tongues or projecting pieces being fixed with or without the 
audition of sdder. 
1558. J. Weerer, Birmingham, “ Coating and induratiny metals."—Dated 
23rd Ma), 1862. 

The object ‘f this invention is to coat iron, or steel articles, or surfaces of 
copper and cther metal surfaces, with an alloy which will harden the 
surface to whch it is applied. In carrying out this invention the patentee 





and brings it t a red heat in a furnace, 
alloy compose of the following metals mixed in about the following pro- 
portions, viz..three parts of pure tin and one part of antimony. 
this al oy he frst melts the autimouy and then adds the tin there’o, while 
the antimonyis in a molten state, ani of this alloy. 
melted state. be takes one part and mixes therewith two and a half parts of 
copper. In doug ‘his he first melts the copper, and then adds the alloy 
of tin and antmony; or the copper having been melted, he adds the 
antimony alon, and stirs it well into the copper. He then adds the tin, 
and amalgamaes the whole This mixture is to be kept at a low red heat 
if used for sheets and other thin forms. The surface of the mixed metals 
or melted alloy is covered with a flux consisting of one part of the yellow 

russiate of poss, and two parts of either caustic or carbonate of potass. 





he molten alloy should be covered to a depth of two inches, and the bath 








will then be ready for use. The sheet or article of wrought iron or steel to 
be operated upon is then to be heated toa red heat, and in this state it is to 
be passed through the flux into the bath of the molten alloy, by which 

operation the article will be completely coated, and its surface indurated or 
hardened. For articles made of cast iron and copper this mixture of 
metals or alloy will also answer, and may be applied in the same manner. 
~—-*. SAaMvELSON, Cornhill, London, ‘‘ Hydrostatic presses.”— Dated 23rd 

ay, 1862. 

This invention relates to a peculiar construction and arrangement of 
accumulating apparatus to be used in combination with hydrostatic presses 
for crushing seeds, nuts, or other fatty substances, and consists essentially 
in the adaptation to such presses of an accumulator, so arranged that one 
weight produces two distinct pressures, one considerably greater (by pre- 
ference nine times greater) than the other. This is effected in the following 
manner :—There is a lower cylinder containing oil, water, or other liquid ; 
in this cylinder a ram is fitted in the usual manner, and above this ram, 
and forming a continuation of it, is an upper ram about one-third the 
diameter of the lower one. This smaller ram is inserted into an inverted 
cylinder, also containing oil, water, or other liquid, and which cylinder is 
embedded inand forms ] part of the weight or load. There is no communi- 
cation between the two cylinders, each being changed by its own pump or 
pumps through proper pipes; these pipes “also communicating with the 
stop boxes att:ched to the presses. A stop box may be fitted to exch press, 
or one stop box may communicate with and actuate several presses, Each 
stop box is fitted with the ordinary cone valves, namely, one communi- 
cating with the low pressure cylinder of the accumulator, one with the 
high pressure, and the third to discharge the presses. The spindles of these 
valves have rather coarse pitched threads upon them, working through the 
packing glands as nuts, and above these threads on the tops of the spindles 
are cams actuated so as to open and shut the valves by a central cam and 
handle, and so arranged that, by one revolution of the central cam, all the 
valves are successfully opened ‘and shut as required in the operation of oi 
pressing. 

1572. W. Cuark, Chancery-lane, London, “ Buttons."—A comimunication.— 
Dated 26th May, 1862. 

This invention cannot be described without reference to the drawings.— 
Not “eexy my 
_.. A iA C. N. Derecu, Castres, France, *‘ Pumps.”—Dated 26th May, 

Tis rr is of an entirely new principle, may be placed either in a 
horizontal or vertical position. In both cases it is doubie-acting, i.e., the 
piston produces at once a vacuum on one side, while it forces the water on 
the other side. In both arr of the the principle and 
combination are identical, though they produce two distinct machines, 
differing not only by their action, but aiso by their arrangements, while in 
their application the effects and results are the same. Also in both arrange- 
ments the apparatus is invariably composed of an external metallic casing, 
divided into two distinct portions, the one containing the cylinder in which 
the piston moves, and which is called the cylinder cnamber, while the other 
contains four elastic balls, acting as valves or clacks, and is called the ball 
chamber. The cylinder chamber itself is divided into two parts by a vertical 
partition or diaphragm, according as the pump is a horizontal or vertical 
one. In both arrangements this partition is provided at its centre with a 
round opening for the cylinder that passes through the same, and on which 
it is fixed. The tight ‘joint of the cylinder on this partition separates 
thoroughly the two compartments, which communicate by the interior of 
the cylinder in whieh the piston moves. The cylinder is open at both ends, 
and between its extremities and the chamber ends a space is left for the 
circulation of the liquid contained in these vessels. The ball chamber is 
also divided internally into two equal compartments by a vertical partition, 
Each of these compartments, however, communicates by a wide opening 
with one of the compartments of the cylinder chamber, 

1575. R. M. Letcurorp, Three Colts’-lane, Bethnal-green, London, ** Matches.” 
—Duted 2th May, 1862 

The object of this invention is to produce matches at a low price, free from 
sulphur, and from objectionable smell. The invention consists in dipping 
the ends of the usual match splints in, or in saturating match splints with, 
petroleum or rock oil. The splints, having : been thus prepared, are dipped 
into any of the ordinary lighting compositions.—- Not proceeded with. 


1579. - E. Houmgs, New York, ‘* Printing machinery."—Dated 26th May, 








This invention relates to an arrangement of parts whereby a press for job 
work may be constructed in such amanner as to be capable of being worked by 
mean; ofa. tread!e or winch handle, or by power. The form of typeissecured on 
a table mounted on a rocking frame, which vibratesas its centre of motion on 
a shaft which has its bearings in the upper end of a pair of vibrating levers 
to which motion is communicated by means of a connecting rod and crank 
pin on the face of a tooth wheel, which is driven by a pinion on the end of 
the crank or driving shaft. The inking table is of circular form, and is 
supplied with ink from a fountain, and is mounted on the same vibrating 
frame as the form of type but at right angles thereto, or nearly so, and is 
m»ved round on its centre part of a revolution every time an impression is 
taken from the type. A set of inking rollers are mounted in bearings above 
the vibrating frame, and as the form of type and the ink table pass under 
the inking rollers, the type received its supply of ink and the 
inking rollers take the ink from the ink table. The type then continues 
its rotation in order to be brought opposite to the platen, which is supplied 
by hand with paper, card, or other substance to be print The platen 
is mounted on two arms which rock on the shaft or axle of the large toothed 
wheel which carries the crauk pin, whereby the vibrating type frame is 
actuated. The lower edge of the platen is connected by links to the lower 
end of the vibrating type frame, and, consequently, these parts act together, 
the platen by this arrangement being made to vibrate with the type frame. 
The platen is brought into a horizontal position to receive the paper or 
substance to be printed, and is then carried down into a vertical position, 
and brought agaist the type to receive the impression, and pair of fingers 
being placed between the type and the platen to hold the paper or substance 
to be printed. The attendant takes off the printed sheet with one hand, 
and places a fresh sheet on the platen with the other. —Not proceeded with. 
1580. T. D. T. Sparrow, Piccadiliy, London, “ Shading street lights.”— Dated 

26th May, 1862. 

In carrying out this invention the inventor attaches to the street lights 
metal or other shades, either white washed on the side nearest the flame, or 
fitted with reflecting surfaces, the shades of reflec’ ing surfaces being of such 
form and placed at such angle, as to render the flame invisible at the 
distance of one lamp post from the next. And he makes such shades either 
circular (as for 'amps or lights at corners or turnings), or portious of square 
shades containing one, two, three, or four sides, according to the effect 
desired, at each particular spot.—Not proceeded with. 

1583. W. E. Gener, Wellingten-street, Strand, London, “* Wire rope.”"—A 
communication,— Dated 27th May, 1862. 

The wire rope or cable forming the subject of this invention differs from 
those ordinarily made ina most essential point. The six strands, instead of 
being twisted all to the right or all to the left, are twisted three to the 
right and three to the left, or reciprocally. There are, therefore, three 


. 


| different and equal forces in constant opposition, which naturally destroy 


upper part of the barrel or body, where there are projections or ribs which | 
guide the piece forming the valve, and prevent it turning while it is being | 
The seat of the valve is made separate from the barrel or | 


disposed ontheir surfaces by which plates the correct position of the fingers | 


or negative each other, hence the equilibrium, or, rather, immobility of 

the cable, and this constitutes the base of this inveution.—Not proceeded 

with. 

1584. J. HALLIDAY, Manchester, “ Ornamental trinmings.”—Dated 27th May, 
1862. 

In carrying out this invention the inventor cuts by hand, or punches any 
fabric to a required design, and fills up the interstices or parts cut out, with a 
different material, or uses one material only, and sews the two materials 
together either by hand or machine, and secures the two together by stitch- 
ing witha neat back or other stitch close to the inner edge of the part cut 
out, or both inner and outer edges.— Not proceeded with. 

1585, J. IRELAND, Manchester, ‘* Moulds for card cylinders.”—Dated 27th 
May, 1862. 

This invention consists in using an expanding and contracting core barrel for 

the card cylinders of carding engines, and coating them with lo«m in the follow- 


| ing manner :—The patentee places the barrel, when expanded to its full size, 


takes the artide, if of wrought iron or stee! and thin or light in substance, | 
and he coats the article with an | 


In making | 


either in a cold or | 


upon a turntable, aud causes it to revolve past one or more sweeps attached 

to one or more slide rests, for the purpose of acting up »n the loam as it is 

a upon the barrel, and regulating the size of the core. He also uses 

a sweeping frame, having one or more spaces in which a sweep is moved, 

so as toform spaces in the core for the thickening ribs of the card cylinder. 
In connection with the aforesaid core barrel he uses an outside box or casing 
coated with loam in the inside by a sweep attached to a slide rest. When 
the core and casing are finished and dried, they are placed upon a plate 
which is made perfectly true, and when thus put together the space between 
them wiil form the cylinder when the metal is run into it. After casting 
in the usual manner, the core barrel is contracted and drawn out so as to 
allow the cylinder to contract. By these means card cylinders require no 
balancity, are made with greater truth and in less time than by any 
other means. 

1588. F. Touuavsen, Paris, ‘‘ Applying various mineral and organic 
substances to wire gauze, mtallic and asbestos tissues, for rendering said 
tissues ovail ble for ornamentat and useful purposes.” —A communication, 
— Dated 27:h May, 1862 

This invention consists in filling up the interstices in tissues of the kind 
above named with compounds of transparent and opaque substances, 
which may be coloured by means of gum lac, colours mixed with varnish 
or gelatine, and by which — the patentee renders the said metallic or 
asbestos tissues fit to be used for ornamental purposes, such as blinds, signs, 
lamps, and lanterns, and so forth. 

1591. J. Durrvus, Cullen, N. *. 
webs.""—Dated 27th May, 1 

This improved apparatus omens a roller, round or partly round, 


ene Sor measuring piece goods or 


Pp 
| Which the article is made to pass, and the spindle of which communicates 
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by a wheel work train with the index of a dial aoe yards or other *e- 
sired measure, provision being made for winding the fabric upon a roller, 
board, or spindle by means of a crank handle ; provision is also made for 
pressing the fabric closely in contact with the measuring roller, so as to in- 
sure the accurate turning of this roller, and its correct measuring completely 
to the extreme end of the piece passing through. In ordinary cases this 
pressing appliance may keep the piece or web tight enough, but, if neces- 
sary, it may be further passed between surfaces capable of being pressed 
together more or less firmly, whereby any desired tightness may be imparte 
to it in winding it up. 

1595. H. Eaton, Manchester, “‘ Improvements applicable to presses for baling 
purposes.” —D ited 28:h May, 1862. 

This invention relates to that part of baling presses termed the “ stillage,” 
which is commonly formed of a bed of wood faced with metal plate, and pro- 
vided with grooves to enable the hoops or ropes to be secured round the bale 
when pressed. As various sizes of bales are required to be made up in the 
same press, these common “stillages” have to be changed, and as many 
stillages are required to each press as there are changes in the distance between 
the hoops or ropes on the bale to be made up. Now, this invention relates to 
@ mode of constructing a universal stillage, practically applicable to every size 
or distance between the hoops or ropes to be placed on the bales, and it consists 
of a bed secured to the press in the ordinary manner, this bed being faced with 
a plate of iron which overhangs the bed at opposite sides,‘and is provided with 
a series of slots for securing a series of ribs close against each other, so as to 
cover the entire surface of the bed. Buttons or T-heads from the ends of the 
ribs enter the slits or slots in the plate, and are thus held up, the ribs being 
kept in their places by a catch or bar. With this improved stillage each or any 
of the ribs can be removed or replaced, and the stillage can be prepared for 
any size of bale by removing those ribs which will come opposite those parts of 
the bale where the hoops or ropes are required, and by replacing those ribs 
which may have been previously removed. The mode of securing the ribs may 
be variously modified ; the ends may be secured in slots, or grooves, or other- 
wise. 

1597. J. H. Kipp, Manchester, ‘‘ Compositions applicable for waterproofing 
Sabrics.”—Dated 28th May, 1862. 

The patentee claims, First, a composition formed by the combination of 
oxidised oil, and a base formed of wax, mutton suet, and resins, and such 
colouring matters as may be required, as described. Secondly, a composition 
formed by a combination of india-rubber or gutta-percha with wax, mutton 
suet, and resins, as described. 

1598. J. Simpson, Hulme, “* Cutting or producing ‘mouldings’ upon surfaces 
of wrod. &c.”—Dated 28th May, 1862. 

This invention consists in a heavy bar of metal or wood supported upon a 
shaft at the end of its length, such shaft having bearings on a suitable framing. 
At one or eaeh end of this bar, or block, or blade, a cutter is secured, so 
formed as to cut the material under operation into the form or moulding re- 
quired, the bar being caused to rotate by means of a handle on the centre shaft, 
a self-acting feeding apparatus being provided to propel the wool. The action 
of the cutters upon the material partakes of a chipping nature, the chief feature 
in the invention being the distance of the cutter from the centre of support, 
whereby there is more leverage obtained and greater steadiness effected in the 
cutting, the high velocity of revolution not being required as in smaller 
cutters. 4 
1600. C. Conen, Bury-street, London, “ Walking, umbrella, and other like 

sticks.”—Datet 23th May, 1862. 

This invention consists in the mode of making and securing the handle of 
canes or sticks of all descriptions. The cane is split down the middle about 
Gin. to 12in., and a wedge-shaped piece of wood, ivory, or other like material 
is inserted of the shape and form desired ; the two halves of the cane are then 
bent round, and glued or cemented to the handle, and follow the shape of the 
same. The handle has thus a flexibility and strength which prevents its 
breaking on letting it fall or receiving a sudden blow as the shock is distributed 
in the cane. 

1602. R. MARTINDALE, Birmingham, “ Improvements in the manufacture 
of globes «nd glasses, more particularly applicable to hydrocarbon and 
spi it lamps, aad also in fastenings for securing the alobes or glasses in 
those and other descriptions of lamps” - Dated 2-th May, 1832. 

This invention cannot be described without reference to the drawings. 


1603. T. TurNeR, Red litch, “ Machinery for scouring and polishing knitting 
and other pins and needles.” —D rted 23th May, 1862. 

The knitting or other pins or needles to be polished or placed and held for 
part of their length between clamps or surfaces, one of which is pressed down 
by spring pressure, or other suitable means, with sufficient pressure to retain 
the pins, and at the same time to admit of their rotating by the to and fro side- 
Way movement of the upper clamping plate or surface, to which motion is 
communicated in any convenient manner, The projecting parts of the pins pass 
between surfaces covered with butf leather, or other suitable material prepared 
with oil and emery, or other scouring and polishing materials. The surfaces are 
caused to travel to and fro in any convenient manner along the length of the 
pies or needles, while they are caused to rotate by the sideway movement of 
one of the clamping plates or holding surfaces. The knitting or other pins or 
needles are first acted upon by the surfaces prepared with coarse materials 
suitable for scouring off the scale and rough surfaces of the articles, after which 
they are operated upon by surfaces prepared with finer materials for finishing 
and polishing. When a portion of the length of the pins or needles has been 
perated upon, they are taken out of the clamps or holding surfaces, and the 
ends are reversed so as to complete the scouring and polishing of their entire 
length. 

1607. J. H. Jounson, Lincoln’s-inn-fields, London, *‘ Tinned lead pipes.”—A 
communication.— Dated 28th May, 1862. 

This invention relates to an improved system or mode of tinning or coating 
the interior and exterior surfaces of lead pipes made by hydraulic pressure, and 
consists of a peculiar mode of supplying one or more layers or coatings of tin 
over the lead surface of the pipe, so as to obtain coatings of different thicknesses 
as desired. This is accomplished by having a reservoir of molten tin placed 
above the tinning tool, so as to supply the tin constantly thereto. The tin is 
introduced to the interior of the pipe by an opening in the mandril, which 
Tegulates the diameter of the same, the tin being applied continuously, as fast 
as the tube is made, either to theinterior or exterior thereof. 


1608. W. Buackmore, Foynes, and H. Lams, Ennis, ** Burning limestone and 
ge ‘erating steam.”—Dated 23th May, 1862. 

For the purposes of this invention, in order more advantageously and econo- 
mically to burn the fuel used, whether coal, turf, or peat, when generating 
steam, limestone is introduced into and burned in the ordinary steam boiler 
furnace, by which lime is manufactured at a cheap rate, while the fuel em- 
ployed is found to be more effective in generating steam than when burned in 
the same furnaces without the introduction of limestone. This invention is 
peculiarly useful when using the furnaces of tubular steam boilers having fire- 
boxes, such as are usually applied to locomotive steam engines. In practice 
the limestone in lumps is spread over the fire bars of the furnace, and the fire 
ds made thereon, and the fire is kept up by additions of fuel together with 
quantities of limestone mixed or thrown on to the fuel therewith. 


1610. J. Crircutey, Mtnchester, “ Rib fastener for umbrellas and parasols.’ 
—Dated 29th May, 1862. 

This invention consists in the application of a sliding bush to the stick of the 
umbrella or parasol, towhich bush a cupola-shaped cup is attached ; the bush is 
provided with a slot, forming, with a stud in the stick, a double bayonet joint. 
When the umbrella or parasol to which the improved fastener is applied is 
closed the bush is lowered on the stick to enclose the ends of the ribs in the 
cupola-shaped cup, and the bush is turned slightly round to bring the angle 
part of the slot on to the stud which retains the fastener in its place. The 
fastener is held beyond the ends of the ribs by sliding the bush up the stick of 
the umbrella or parasol, and securing the angle slot at the other end thereof to 
the stud in the stick of the umbrella or parasol. 


4611. J. Hirst, jun., Dobcross, Saddleworth, and J. Woop, Birkby, Hudders- 
Jield, “ Stereoscopi: apparatus.”—Dated 29th May, 1862. 

The object of these improvements is to neutralise the granular fibrous 
and general coarseness of objects seen through stereoscopic glasses, especially 
when high magnifying powers are employed, and also to produce various 
changes of effect to such objects, For this purpose the patentees apply tinted 
media in position that thedirect or reflected rays of light falling on the front of 
the picture may pass through such media without intercepting the vision. 
They also apply such media for the passage of the rays of light on to the front 
of the picture, in combination with other tinted media at a short distance 
behind the picture, when the picture viewed is transparent, depending upon the 
magnifying poweremployed. The media may be tissue paper, gelatine, glass, 
or other suitable transparent material, and by varying the tints very pleasing 
changes may be obtained as morning or evening or other tim es of the day or 
night, summer or winter, or other changes of the season or of the atmosphere. 
Also they apply tinted transparent or semi-transparent media at a short 
distance behind the picture, so as to produce varied effects to the picture, when 
the picture viewed is transparent, by connecting such transparent media by 
cords, strings, or chains, or otherwise, so that there may be intervals between 
the respective media when the natural colour of the transparency may be seen. 
They also apply, in connection with stereoscopic apparatus, a lamp with a 
shade or shades, lenses, and transparent or semi-transparent media of various 
tints and shapes, adapted to obtain on the same picture the effects of sunrise 
and sunset, moonlight, and other periodical or atmospherical appearances. 


1612, P. Boisset and B. Antocnini, New York, U S., * Boots and shoe.” — 
Dated 29th May, 1862. 
This invention consists in the c 


bination with itch or india-rabber 





soles for boots orshoes of a metal piece or pieces or nuts, with suitable thread 
holes for the reception of screws, whereby the upper leather and inner soles are 
securely fastened to the said caoutchouc soles. Further, in the combination with 
the india-rubber or caoutchouc heel of metal points, or a frame provided with 
points, to prevent the wearing away of said heel, and likewise in the combina- 
tion with the india-rubber or caoutchouc heel of a box or capsel to attach fa 
spur to the heel, 





1619. J. Pavrerson, Wood-street, London, “ An improved hemmer.”—Dated 
29th May, 1862. 

This improved hemmer consists of a conical plate of metal, the edges of which 
are fulded over on each side from the centre into a double fold ; from the back 
part of the plate the edges are removed. The hemmer is fixed on its side upon 
a bed plate, and at the rear of the hemmer the patentee fixes an upright with 
a spring. 

1623. W. Foorman, Grevt Queen-street, Westminster, *‘ Improvements in the 
treatment and use of sewage ard liquid maaures, and in reservoirs and 
pipes to be used thercin " —Dat-d 30th May, 1862. 

The nature of this invention consists, First, in constructing tanks or reser- 
voirs to receive ‘he sewage, and to effect a separation of the liquid from the 
floating and sedimentary matters contained therein. Secondly, in laying 
down an inletsystem of underground pipes for manuring the land with liquid 
manure, in conjunction with an outlet system of underground pipes for drain- 
ing the land from water. Thirdly, in the manufacture of the said underground 
pipes to be used for the above purposes.—Not proceeded with. 

1629. J. Morrison, Birmingham, ‘* Springs suitable for ladies’ dresses or 
crinolines, and for chair, sofa, and other seatings, dc.”—Dated 30th 
May, 1362. 

This invention consists in twisting, coiling, or spinning flat strips or ribbons 
of steel of any width into a hollow archimedean screw or spiral tube, and 
applying the same when hardened and tempered to the purposes designated 
in the title.—Not proceeded with, 

1631. H. P. Burt, Charlotte-row, Mansion House, London, ‘* Protecting 
wooden posts from decay.”—Dated 30th May, 1862. 

This invention consists in protecting wooden posts or poles that are fixed in 
the grouad from decay by wholly or partially surrounding the lower end of the 
same, which is sunk in the ground with one or more receptacles containing 
creosote, or other preservative solution or composition, which becomes gradually 
absorbed by the wooden pole or post, and preserves it from decay, and which 
is renewed from time to time as it becomes absorbed. 

1633. T M. PENGELLY, and W. Brron, Charlotte-street, Whitechapel, London, 
“ Apparatus for hoisting goods.”—Dated 30 h May, 1862. 

In carrying out this invention the inventors mount a traversing nut on a long 
screw fitted to rotate in suitable bearings. This screw has rather a rapid pitch, and 
traverses the nut when rotated, the nut being fitted in a suitable bar piece 
which traverses on guides. To this traversing bar they attach a rope or chain, 
the other end of which is wound on a barrel, on the same axis of which is 
fixed a larger barrel or drum, on which the hoisting rope or chain is wound 
and the end fixed; one rope or chain windsin the opposite direction to that of 
the other, so that, when tractive force is applied to unwind the one, it winds 
up the other, and so hoists the goods. Motion is communicated to the screw 
by means of steam or any other power transmitted through suitable toothed 
gearing and catches, whereby the screw may be thrown in or out of gear at 
pleasure. In hoisting by this apparatus the travelling nut and its carrying bar, 
on completing the necessary lift of the goods, strike against a lever which 
operates a clutch fork mounted on the same axis, and so withdraws the 
gearing driving the screw, leaving it free. At the same time that the traversing 
bar disengages the gear by the clutch, it throws a weighted brake on to the 
drum, winding up the hoisting rope which holds the goods hoisted in the 
elevated position until the attendant relieves the weighted brake by treading on 
a board, or other contrivance, which raises the weight, and relieves the brake, 
when the goods are free to descend.— Vot proceeded with. 


1642. T. V. DE Vere, Paris, “ A coating intended to protect iron from rust, and 
to preserve wood, cloth, paper, Sc.” Dated 31st May, 1862. 

In carrying out this invention the inventor proposes protecting iron from 
oxidation, and preserving wood and other material, by employing the carbon 
produced in the distillation ofcoalin gas factories, and which adheres to the sides 
of the retorts. This substance, reduced to an impalpable powder, forms a coating 
or colouring matter which, whether employed in powder ormixed with the exci- 
pients used in painting, thoroughly effects the purposes above set forth.—Not 
proceeded with. 

1643. R. Snontrepe, Brighton, ‘‘ Presses for pressing cotton, &c."—Dated 
3ist May, 1862. 

This invention consists of an arrangement of a box or well of wood or iron, 
or other suitable material, to contain the cotton or other article to be pressed. 
The upper part of this box isopen, and in it is fitted loosely a plate or follower 
of iron or other material, which rests upon the cotton; above this plate or 
follower are attached the lower extremities of compound links or toggle joints 
of wood or metal, the upper extremities of which are attached to a plate con- 
nected with the press by stay rods, or with the roof of the building in which 
the pressis situated. These links or toggle joints are jointed at or near the 
centre, and to the pins of these centre joints are connected links or connecting- 
rods, the other extremities of which are attached to cranks or arms fixed on 
a revolving shaft in sucha way that when the latter revolves in one direction, 
the centre joints of the links or toggle joints are separated, and the upper part 
or follower of the press is raised, and when the shaft revolves in the opposite 
direction, the centre joints are made to approach each other, and the upper 
plate or follower is depressed. One or more openings are left at the upper part 
of the box through which the cotton or other substance to be pressed is fed into 
the box, and these are both closed and fastened, and the follower is made to 
descend by the revolution of the shaft. The lower part of the box is also closed 
by a plate upon which the cotton rests, and in some cases he makes this plate a 
part of the box, and fixed atany required height. When this is the case. 
upper plate or follower is depressed until the cotton is compressed to the 
a finished bale, and hoops or bands are passed round the bale through recesses 














| 





left in the lower plate and in the upper follower, and their ends are fastened and | 


the upper follower made to use by the counter revolution of the shaft, the pres- 
sure being thus taken off the finished bale, which is then removed. 


1647. T. Vitta, Denmark-street, Soho, Lonton, “ A new and improved method 
of exh:tnting terrestrial and astronomical phenomena, and of facilitating 
the solution of problems relating thereto, without the aid of calculation.” 
—Dated 3ist May, 1862. 

The First part of this invention consists of a grand planisphere, which indi- 
cates the measure of time, having both hemispheres laid out with radial 
meridians and concentric latitudes, and with the antarctic pole forming the 
centre. All the earth is thus represented within a single circle. This 
plenisphere being put in rotation, either by the hand or by clockwork, instantly 
gives the hour in all countries, and all the longitudinal differences in time, 
thereby easing geographical studies, and bringing in view all the lands and 
seas with the utmost convenience, so as to trace sea voyages and to discover 
their antipodes. The equator and ecliptic will be found at their proper places 
with all the positions of the sun. The Second partof this invention consists of 
a grand celestia! plenisphere with a terrestrial girdle. Astronomers have 
hitherto represented the heavens in two hemispheres, or in a band extending 
between the equator and the tropics; this planisphere, on the contrary, repre- 
sents the entire heavens on a singular circular plane, indicating all the constel- 
lations visible there by the naked cye in their angular positions. Surrounding 
this planisphere there isa girdle in which is pourtrayed an epitome of all the 
countries of the earth, so that they may be found at once in their longitudinal 
positions, In this system the earth is made immovable, and the celestial 
planisphere moves in sidereal time.—Not proceeded with. 


1649. G. C. Linenam and J. Nicxturn, Birmingham, “ Crinoline connector 
and suspender.”—Dated 31st May, 1862. 

This invention consists in cutting out strips of metal by the aid of suitable 
press tools with projecting ears at the ends and in the middle, together with 
suitable teeth that project in the proper direction for holding the crinoline to be 
eucompassed.—Not proc-eded with. 

1636. J. Ives, New York, U.S. ** Machinery for weshing or wringing clothes 
or fabrics.”—Dated 3th May, 1862. 

This invention consists, principally, in the employment of two or more elastic 
rollers made of vulcanised india-rubber, or other suitable elastic material, and 
mounted and actuated in such a manner that the surface speed of both these 
rollers will be always the same, and, consequently, there will be no tendency 
to rub or tear any article or fabric that may be passed between them. 

1637. A. GiLpey, O.xford-street, London, “ Packing cases for holding bottles.”"— 
—Dated 3 st May, 1862. 

This invention consists in forming cases so as to have certain shelves and 
supports upon which the bottles are balanced and rest, so that each bottle is 
isolated from the other, and rests upon the shelves and supports. The junction 
of the neck with the shoulder of the bottle at the one end and the portion at 
the bottom of the other end being the strongest parts of the bottle, the patentee 
arranges the shelves so that these parts shall be supported on whatever side 
the box may be turned. To effect this he places and fixes within the box, 
parallel to one of its faces, preferably the bottom, and a distance about equal, 
to the length of the bottle’s neck, a shelf having a series of holes made in it 
equal to the other face of the box, and parallel with this shelf or partition he 
fixes another composed of intersecting rails or bars, similar to an ordinary 
bottle rack bin, composed so that the centre ofeach opening or space formed 
by the intersecting bars shall coincide or nearly so with the centre of each per- 
foration in the other shell. It will now be seen that, if the bottle neck be 
pushed through the orifice in the first shelf, its end will rest upon its own sup- 
port, and does not touch any other, while the introduction of the shelves or 
partitions gives such increased strength and rigidity to the sides of the case as 
to enable them to resist compression from external or internal pressure, all 
packing or fracture of the bottles being avoided. The next part of the inven- 
tion relates to the method adopted in order to cause the lid of the box when 
opened to lie flat back, 80 as to allow another box to be placed on the top; for, 
by such an arrangement, as each box forms a compartment of a bin, a series of 
boxes piled one on another will form a complete wine rack or bin, 

1650. L. Caausart, Moissac, France, “ Raising the level of water in rivers, 
canals, &c."—Dated 31st May, 1862. 

This invention consists in the construction ofa self-acting and regulating 
bar or sluice, applicable to watercourses in general in the following 
manner :—The bar or sluice is constructed in three different parts, which 
may be employed either together or separately, according to the applica- 
tion. In the following description these three diff: parts are supposed 
to be used in combination for the purpose of raising the level of a river, 








and supplying a branch canal. The First part of the self-acting bar or sluice 
serves for taking the water from the of a river, and fu hing it to a 
branch canal or trench in a constant volume, whatever the variations may 
be in the level of the water in the river. For this purpose the patentee 
constructs a self-regulating sluice-gate, which he places in a part of the 
—! of the river between vertical and parallel sides. This water-gate is 
movable, and is formed of a square or rectangular piece of sheet iron or 
wood, and bears at about one-third of its height inst two iron or wood 
supports, and is suitably curved to cause a constant volume of water to 
flow through the opening between the lower edge of this water-gate and 
the masonry bottom during the balance movement of the gate produced 
by the variation in the level of the water in the river. The Second part of 
the self-acting bar or sluice serves to keep the water up the river at a nearly 
constant height, so long as the force of the river does not exceed a pre- 
determined q ity. This regulating over-fall sluice is formed with 
masonry work, built horizontally across the bed of the river at the side of 
the sluice gate first described, having at each end parallel walls or piers. 
On the top of this masonry work, which may be about three feet high 
above the bottom of the river, the self-acting and regulating over-fall bar 
or sluice is coustructed, resting upon curves or cams which allow of their 
— inclining in the direction of the current of the river, in eight 





tion as the flow increases. As soon as the water has attained a fixed height 
the bar or sluice sinks and falls flat on the bottom, and thus allows a free 
passage to the water. This flow diminishing, and the level having 
descended to a fixed depth, the bar retakes its position of itself by means 
of counterweights, which act when the water has descended to a fixed 
point. The Third part of the self-acting bar or sluice serves for raising the 
water for navigable purposes, and is constructed in a line with the over- 
fall sluice before described, and separated from it by a pier. The top of 
the masonry is raised about two feet above the bot'om of the river; on 
this masonry is placed a movable wrought-iron sluice, which may be con- 
structed of wood. The top of the sluice is about four inches above that of 
tae over-fall sluice. When the top is covered by a certain quantity of 
water, the bar or sluice performs a balance movement, and extends itself 
horizontally on the top of the masonry bottom. As soon as the decreasin; 
water has reached a depth fixed beforehand, the bar or sluice rises an 
takes its first position by means of counterweights. 





THE IRON, COAL, AND GENERAL TRADES OF 
BIRMINGHAM,WOLVERHAMPTON, AND OTHER 
DISTRICTS. 

(From our own Correspondent.) 


Previumsary Meerixe or tHe Tronmasters’ Association: Prices 
Tnaltered: Demand: Past and Probable Future Hopefulness: A 
Cheerful Christmas for Masters and Men—Pia Inon Trape: 
Coquetting between Buyers and Se/lers—A.Leceo Derects IN THE 
Movern Process or Finisnep Iron Maxrya: Improbability of 
vie Suggestion—Coau Trape: Genera, Aarpware Trapes: 
Branches and Localities Specified—Ixcreass or Pavurerism Nn 
3inwinaHaM—F ature in Iron Travge—Two Ovp Bankroprores 
—Binwincuam AND THE Exutmrrion at ConstantinopLe—Demo- 
urTion OF THE Sono Manuracrory, Sono: Why so Celebrated. 


We have only a half week to report of in this letter, inasmuch as 
the ironworks in South and North Staffordshire and East Worcester- 
shre were closed for the holidays on Wednesday night. On that 
day, however, there was an important gathering of the leading iron- 
masters in Wolverhampton, where, at the Swan Hotel, the usual 
pvliminary meeting of the lronmasters’ Association tock place. As 
hed been expected, it was not resolved to make any alteration in 
prices that have prevailed now for several quarters. Prices will 
therefore remain at for bars £7 10s, and the other descriptions in the 
wual proportion, ‘To have arrived at any other decision would be 
highly imprudent; and the only temptation to take such a course 
nust have been a desire to pacify those of the men who have 
rmceutly manifested some little uneasiness. But such a desire 
vas only very partially experienced, and had not any weight 
in inducing the decision. It was felt that new orders were 
not coming in, and that inquiries were not nearly so ripe ag 
tiey were two months ago, and that the difference was even 
nore perceptible than, considering the demand at the period 
mmed, might have been reasonably anticipated. Nevertheless there 
was every reason to anticipate a good demand in the spring. Much 
sitisfaction was felt that, at a time when there existed so serious an 
interruption to the trade of Europe, and of our own country in par- 
tiular, as was to be found in the prolonged civil war in America, 
the iron trade had had so much to do—that, indeed, it had expe- 
rienced a partial revival in the midst of influences that could not 
but be regarded as singularly disadvantageous. Although fewer 
orders are now on the books of most works than was expected at 
the commencement of the quarter, yet the year is closing far more 
favourably to both the masters and the men than was the case last 
year; anc there are few works at which there will not be specifica- 
tious to give out into the leading mills so soon as the men return 
from their holidays. 

The pig makers were not very busy on Wednesday in effectin 
sales, but this was chiefly due to the circumstance that they hi 
sold pretty well in the previous fortnight. In regard to prices the 
same features are obszrvable as last week—a struggle on the part of 
vendors to >btain the recently-advanced rates, a pretty strong deter- 
mination oa the part of the buyers not to give the advance, and a 
splitting of the difference in the cases where the customers are 
worth keeping. 

Some attention has been drawn here to the publication of some 
proceedingsat a recent meeting of the Manchester Literary and 

*hilosophical Society, relative to what has been described ag 
“changes it iron.” The announcement states that at that meeting 
Mr. Dyer, tae vice president, exhibited a broken screw-bolt 1}in. 
square — to fasten a cart body to the axle). The fracture near 
the head enc appeared very much like cast iron; imbedded in the 
centre of the bar was a smooth ey os mass, about half an inch 
in diameter. crossing the fracture and leaving a cavity as its mould 
in the metal on one side, He assumed that faults like this were pro- 
bably owing to the rapid processes in use for reducing masses from 
the puddle into bars of wrought iron while the metal was 
only partialy converted to the malleable state, as appeared 
in this sample of bad iron. The iron in a semi-fluid state is passed 
from the furaace through a succession of rollers, without re-heating 
or faggotting, as was formerly practised, and at ouce reduced to the 
sizes requirel. The improved rolling mills could not, it seemed, 
insure imprcved qualities of wrought iron, while they afforded 
temptations te make it far inferior to any that could have been made 
fifty years ago, Considering the many hazards to which life and 
property are exposed in travelling by railway and otherwise, from 
the iron “ shuffled off in haste,” and found in use in engineering 
constructions it becomes important that previous tests should be 
employed to ascertain the real nature of the iron, so as to leave no 
question of its being in a safe condition for the purpose intended, 
and not like this specimen, and like much now-a-days, made b 
pressing the hilf-converted puddle into marketable shapes. It (A 
thought here that an alarm is being raised without need, and that if 
the Vice-president of the Manchester Literary and Philosophical 
Society is correctly reported he cannot have much practical know- 
ledge of the subject which he discusses. We are strangers in South 
Staffordshire t the “shuffling off in haste” which is here referred 
to. We had l»gun to conceive that more care was being exercised 
in the manufacture of iron at all the works than has been observed 
at any time since the period when the railway mania gave so great 
an impetus to the demand, and when to meet that demand pig iron 
of a very inferior description had to be used. There is no doubt 
about it, that civil engineers now obtain iron of a splendid description 
—whether for railway or forany other purposes, at a reasonable price 
and from a much larger number of works than has hitherto 
possible. And the making of finished iron, without the requisite 
process of piling cr fagotting having been gone through, is an opera- 
tion not understood in South Staffordshire. If it is understood in 
other districts we should be glad to be taught it; and for the 


instruction would be pre to give even higher wages than 
Russia is now offering to the puddlers and others she is taking away 
from certain of the ironworks in Wales. If Mr. Dyer is referring to 
the Bessemer process, he forgets that the remelting of the ingots obe 
tained by so fiercely a refining process as that to which the excellent 
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pigs used by him are submitted, is equal to the piling or the fagotting 
under the old process of puddling, and that in the Bessemer process 
there is less probability of any such defect being afterwards exhibited 
than is likely under the operation of puddling and reheating in the 
mile furnaces. An experienced ironmaster, on reading the description 
of the imperfection, would come to the conclusion that the probabili- 
ties are in favour of the particular piece of iron referred to having been 
piled and reheated. Had it not been reheated it would have been 
of the same quality throughout. Very likely the core referred to was a 

rtion of a box-pile. These pilesare made up of four walls of puddled 

rs filled in with scraps of iron that have previously — through 
the mill furnaces. When these scraps are not carefully selected a 
remnant of cast iron sometimes escapes into the box, with the con- 
sequences here described, if the defect should not happen to be dis- 
covered before the iron is sent away from the works. No; there is 
no room for the apprehension feared. Never, in modern times, has 
better iron been manufactured than is now being turned out in all 
the different iron making districts. 

The coal trade remained brisk up to the commencement of the 
holidays ; and wherever the men were engaged before Christmas 
they will be able to find fullemployment on their return to work. 

a regards the general manufacturing trades of the district ver 
little change from its recent condition can this week be reported. 
As in the iron trade, the operatives engaged in the general trades 
ceased work on Wednesday evening last in order to enjoy the usual 
Christmas holiday. Up to that period, however, they were, as might 
have been anticipated, tolerably well employed in working out the 
orders on hand. If a comparison were instituted between theconli- 
tion of the trade generally now and at the close of last year she 
advantage would, without doubt, be possessed by the present; end 
still more gratifying is it to remember that for the future the prospect 
is now brighter than that perceptible at the same period. 

Though at present few orders are being received, yet it is thought 
that certain of the merchants and factors have on hand specificatbns 
which they will give out after the holidays. The p:omivent 
feature presented by the foreign trade is quietude. Especially is 
this true of the continental trade, which might withoutexaggeraion 
be termed flat. 

The last advices from South America are of a tolerably favounble 
character, notwithstanding that large stocks yet remain on hand in 
that country. Of all the branches of the trades in this district nost 
benefitted by these advices the iron founders are the most promirent, 
avery fair demand having been received for sugar pans. Indiaand 
Australia contribute also, in a slight degree, to keep up activity. As 
a rule there is not so much doing at the works in Wolverhamptm as 
is the case in Birmingham. Nevertheless a steady though quiet trade 
is being done. Respecting the particular trades little can be taid. 
The fancy trade in some of its branches has slightly revived. The 
jewellery department contrasts favourably with its condition inthe 
ast two or three years at this period. For electro-plated wares a 
somewhat readier sale has been experienced. In the gas-fittingand 
lamp-making trades the demand has been tolerably well maintaiaed. 
So much cannot, however, be said of the brass founders, in cerais 
departments of whose trade few orders have recently been receired. 
The operatives in the wire-drawing and edge tool trades have wen 
pretty fully employed. The same remark, slightly modified, applies 
to the condition of the operatives engaged as metal rollers. Busi- 
ness at several large chainmaking works at Dudley and Tipton has 
been slightly stimulated by the receipt of a few good orders, on ic- 
count of the foreign consumption. Complaints of slackness have 
been received from the sadlers’ ironmongers of Walsall. 

A very favourable indication of the state of trade generally in 
Birmingham may be gathered from the returns of pauperism issued 
by the Government on Friday last. From these we learn that the 
number of paupers in that town, which rose from 10,335 in the first 
week of November, 1861, to 13,565 in the second week of January 
last, has since the last-mentioned period fallen gradually to 9,3°6. 
At the end of October the minimum number of 8,863 was reached, 
and the increase since that day may be regarded as the usual wimer 
augmentation. Last year the number relieved at the corresponding 
period showed an increase of 88 per cent., as compared with 1850, 
and of 85 per cent., as compared with 1857. It is gratifying to fnd 
that this year shows a diminution of 27 per cent. upon the numer 
of the previous year. In Coventry the diminution commenced 
earlier, but is not now so great as in the summer, while the increase 
—_— 1857 is not only much greater than in Birmingham, but 

vanced rapidly during the months of October and November. At 
the commencement of the thirteen months covered by this return 
the number of paupers was 3,185, gradually increasing up te the 
first week of March last, then decreasing, with many ductuations, 
until the second week of October; the number at the enc of October 

t was 3,488, an increase in the ratio of 644 per ceat. upon the 
year 1857. 

A failure has been announced in the case of Mr. Willism Hopkins, 


trading as the firm of “ Jno. Hopkins and Co.,” of the Dudley Port | 
The father of Mr. Hopkins died in 1854, eaving very | 
Since that time serious losses heve occurred, | 


Furnaces. 
mel engagements. 
which, coupled with the extreme depression long prevailing in the 
iron trade, precluded the possibility of the bankmpt working 
through the difficulties with which he was surrounded. An offer 
has been made of four shillings in the pound, secured by the endorse- 
ment of Mr. luchard Plant; this composition to be paic by four in- 
stalments of 1s. each, at intervals of six months. The amount of the 
liabilities is not large. 

In January, 1861, the well-known firm of F. Ede, Son, and Co., 
of Great Winchester-street, it will be recollected, stopped payment, 
with total liabilities of £951,000. The estate has dnce been in 
liquidation under inspectorship, and it is now announced that pay- 
ment of 20s. in the pound on the separate estates of Mr Francis Ede 
aud Mr. Samuel Napper is being made, and that a fin dividend of 
12s. 6d. in the pound on the joint estates was payable on Wednes- 
day last. It is also said that a further dividend of at bast 5s. in the 
pound is anticipated. 

At the Birmingham Bankruptcy Court, on Frilay last, Mr. 
Hodgson, for the petitioning conten, made an application that the 
petition as against Samuel Griffiths, under which be was adjudi- 
cated bankrupt with Mr. Edward Bagnall Thorneyerft, under that 
style and firm of “Thorneycroft and Griffiths,” on the 27th of 
October last, should be dismissed as against Grifiths. This, of 
course, virtually amounted to a request that against each of the 
bankrupts should be a separate petition, and that ne joint petition 
should be recognised. The application was founisd upon the 
affidavit of Mr. Price, the solicitor to the petition, which stated that 
since the adjudication on the joint petition it had beer ascertained, 
and not contradicted, that there were no assets whasever under the 
joint petition. The Commissioner did not feel himself called upon 
to interfere until the case had been before the London Courts, and 
the application was therefore refused. On the same day the choice 
of assignees was again adjourned to the 9th of January next 

Mr. G. B. Collis, of Birmingham, has just received from the Otto- 
man Embassy a notification that a National Exhibition is to be opened 
at,Constantinople on the First Kamazan (20th Febmary, 1863), for 
three mouths. Although reserved exclusively for the products of 
the soil and industry of the country, nevertheless agricultural and 
industrial machines and implements for practical ase from foreign 
manufactories will be admitted. Manufacturers wishing to exhibit 
such articles will enjoy the benefit. of a remission of the customs 
duties. It is well understood that the admission of foreign products 
will be limited to this sole category, and that a msnufacturer cannot 
send more than one article of the’ same kind. Exhibitors must in 
the first place send to the Imperial Ottoman Embassy, or to a con- 
sulate of the Sublime Porte, a duplicate list of tha articles they wish 
to exhibit, stating the quality, quantity, and necessary dimensions, 
80 that places may be reserved for them. The articlos above men- 
tioned, which after having been executed shall not have been sold 
on the exhibitor’s account, will not enjoy any other advantage on 
the part of the Imperial Government than ‘che exemption from 
customs duties, 

An advertisement in one of the local papers shows that the demo- 


lition of the celebrated Soho manufactory at Birmingham has been 
determined upon, to make room for improvements in the neighbour- 
hood. Ina few weeks this renowned manufactory will be swept 
from view forever. Erected by Matthew Boulton, that enterprising 
and talented supporter and encourager of arts, science, and mechanics, 
in 1762-3-4, it has gone on, crowned with unparallele’ gueo3;s, 
through all the storms and trials of the English trade for aearly a 
century. Here it was that Matthew Boulton gathered around him 
all the talent, skill, and ingenuity available in Europe. Here the 
great Watt brought his steam engine to perfection; here Rennie 
studied and worked, and also the celebrated sculptors Flaxman and 
Wyon. LEginton, the glass stainer, who executed the beautiful 
altar-piece at St. Paul's Church in the town, was brought out by Mr. 
Boulton, and to him was intrusted the secret invention of copying 
pictures in oil. This secret died with Francis Eginton. Nor must 
we forget Murdoch, the inventor of the first locomotive steam engine 
and the discoverer of the gas light. It was at this stately pile, then 
lying embosomed in plantations, that that useful and beneficial in- 
vention of Murdoch’s was first publicly exhibited, in celebra- 
tion of the peace of Amiens, nt many of the oldest inhabi- 
tants may recollect that illumination, as well as one which 
exceeded it in grandeur in 1814. Here, too, that most beautiful 
and perfect machinery was invented, constructed, and used for 
making the various coinages in Europe. The Soho penny piece— 
the Boulton’s penny—was a success beyond expectation. Before its 
introduction many and many a poor fellow lost his life on the 
gallows for coining bad > Matthew Boulton’s new mint 
almost put a stop to the fearful scenes which were enacted after 
every assizes at Washwood Heath, and at the  cross-roads. 
Well might Mr. Darwin in his work on Botany say, “If a 
civic crown was given in Rome, for preserving the life of 
one citizen, Matthew Boulton should be crowned with garlands 
of oak.” James Watt was introduced to Boulton at Soho, 
by Dr. Small in 1772, and in 1773 the two entered into 
partnership. Then commenced the great revolution in distributing 
power by means of steam; then the greatest of England’s benefactors 
assembled at this venerable spot. There might be seen monthly, on 
the night of the full moon, in close conclave, the brightest stars of 
ingenuity, science, and art, discussing and proposing all the great 
theories and practical calculations which bave brought England to 





what it is—Priestly (by whose side was occasionally Benjamin 
Franklin), Dr. Small, Dr. Black, Mr. Edgeworth, James Watt, 
Matthew Boulton, Mr. Kerr, Dr. Darwin, Mr. Baskerville, Dr. John- 
son, and others of the Lunar Society. This shrine of science, 
school of art, and temple of mechanics is now doomed, and in a few 
weeks’ time all traces of the venerable and stately fane will be 
swept away, but its fame will for ages live. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


Nortuern Torics: Derwent Ironworks: Sunderland Harbour Works 
—Srate or Trave: Manchester: Shefficld—Tue Massro’ Borer 
Exerostons: Trial at York Assizes—New For or Corton Press. 

We commence witb the north. Messrs. Mackenzie and Armstrong 

are engaged in making a valuation of the Derwent Ironworks, 

and when the requisite information is supplied it is expected that 
the liquidators will proceed with the sale of the entire establishment. 

The liquidators ask for remuneration atthe rate of 1} per cent. on 

the funds passing through their hands, and a claim recently delivered 

by them amounted to £19,000. During the gale on Saturday and 

Sunday the harbour works now in progress at the sea outlet of the 

Sunderland south dock have sustained a very serious amount of 

damage, especially the new breakwater, which is being constructed 

of timber framework and stones, on the model of the eastern breaks 
water at Blyth. This work has been pushed forward with great 
rapidity, and the outermost portion of it wanted but a few frames 
to secure it, but this has been effectually prevented by 
the occurrence of this disastrous storm. For about one-third 
of its length the breakwater has been knocked down by 
the force of the sea, the large stones which secured the frames 
having been swept out of their places like so many pebbles. The 
reconstruction of this wall will involve heavy labour, and much 
expense to the River Wear Commissioners. A great deal of damage 
has been done, ina minor degree, to the quays, banks, and gates. 

The commissioners, it may be added, have decide to apply to 

Parliament for further borrowing powers and extended dock accom- 

modation. 

Captain Palin’s return show little change in the state of employ- 





ment at Manchester. There are fewer persons wholly out of 
employment, but more are working short time. The captain returns 
the position of the machinists and foundries in his district as 
follows :—Machinists—On full time with all hands, 7; on full time 
with a portion of their hands, 22; on short time, 15; stopped alto- 
| gether, 3. Foundries—On full time with all hands, 5; on full time 

with a portion of their hands, 12; on short time, 6; stopped alto- 
gether, 1. At Sheffielda slight revival previously noticed in the 
cutlery trades has been maintained. The large iron and steel houses 
| are not generally so well employed as they were at this time last 

year, or even six months since. In the manufacture of armour 
plates there is, however, no falling off at present. 

The Masbro’ boiler explosion formed the subject of a further 
investigation at the York Assizes on Saturday. The facts of the 
case were given in the last impression of Tue Enerneer. At the 
assizes, on Saturday, George Rudford, the tender of the boiler, was 
arraigned for the manslaughter of oneof theeleven victims. On behalf 
| of the prisoner, Mr. Waddy urged that the first question arising, 

whether the explosion was caused by a deficiency of water in the 
boiler, had not been satisfactorily determined. There was every 
reason to believe there was a sufficient supply of water; but, 
supposing the jury were of a contrary opinion, the prisoner was not 
to blame, as he had no opportunity of regulating the heat, other 
parties having the charge of the furnaces. After six o’clock in the 
morning his client had not the charge of the pumping-engine, and 
it was not his fault if he did not get the water. The prosecution 
relied on the fact, also, that the prisoner had no water gauge, and 
that he was not therefore to be blamed. The learned counsel sub- 
mitted it was the fault of Ogley the man who had the care of the 
water gauges. The prisoner had applied to Hobson, a fitter, for a 
gauge, he believing that Hobson was the proper party to whom he 
should apply. This application was made about six o'clock in the 
morning (the hour Ogley, went off duty); and a person named 
Yardley, who had the care of the gauges after six o'clock during 
the daytime, was the person the prisoner should have got it from. 
The accused did ask for the gauge; he did all he could, but even 
if he did not, there was no such negligence that could be charged 
upon him as gross and culpable. The prisoner, an uneducated 
young man, was taken, eight months ago, from being a turner to 
take care of this boiler, which was an unusually dangerous one, 
and required from him extraordinary care and diligence. He had 
committed an error, at the very outside, and yet it was alleged he 
had been guilty ofacrime. Mr. Justice Keating left it for the jury 
to say whether the explosion was caused by the want of water in 
the boiler, produced by the culpable neglect of the prisoner. The 
jury, after consulting together a few minutes, found the prisoner 
not guilty. A similar verdict was returned in the case of the other 
persons who were killed by the explosion. 

Messrs. Peel, Williams, and Peel, of Manchester, are constructing 
six —. cotton presses on a new principle for Messrs. Taylor 
and Co., of Alexandria. The first was tested last week. The set 
of pumps consists of a capstan, having six handles, which describe 
a circle 12ft. in diameter, its axis terminating in a crank near the 
bottom, and working through a suitable iron ening, fixed upon a 
round cast iron cistern, 5ft. diameter by 18in. deep. The crank is 
supplied with a pair of brass steps, which bave suitable recesses 
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for the reception of the connecting rod from each of the six pumps, 





thus causing each revolution of the crank to give motion to each of 
the pumps in succession, and insuring a constant stream of water. 
The six pumps consist of 2in. of 3in., two of 2in., and two of 
1}in. diameter, all having 4in. stroke. The four largest pumps are 
supplied with self-acting valves or rams, having a quarter of an 
inch rise, and attached by means of levers to the he pumps; each 
being loaded with weights for a certain pressure, and each one 
different. The press (having a rise of 7ft. in this case) is furnished 
with a long timber box, 3in. in thickness, bound with strong iron 
bands, and running on an iron tramway. The box having a 
false bottom, is filled with cotton from an upper floor, a man 
treading down the cotton and spreading it in an even manner until 
the box is full; it is then wheeled into the press, the false bottom 
coming directly over the press table. The process of pumping up 
the press table into the interior of the box then commences, the men 
walking round the capstan for about five minutes, when, by the 
resistance of the cotton to further compression, one of the relieving 
rams is lifted by the pressure of the water in the pipes, and thus 
releases its pump from further action. A similar effect is produced 
upon the other three large pumps in turn, until all four are non- 
acting. The two small pumps then complete the work in about 
eight minutes The compression of cotton is from 7ft. to 2ft. in 
depth. The box at the middle of the pressing operation is wheeled 
away from the press (a door-like side in it being opened for the 
purpose), leaving the half-pressed cotton in the press, and, being pro- 
vided with a spare false bottom, is again filled with cotton by hand 
labour, so as to be ready for the press as soon as it is at liberty. 
When a bale has been sufficiently pressed and the valves closed, the 
pressure is taken off the pipes and the pumps, when the relieving 
rams all fall back into their original places, and every pump is then 
ready to commence operations on a fresh bale. Animal or steam 
power may easily be applied. 


PRICES CURRENT OF TIMBER. 




















1861. | 1862. | 1. 3 
Perlood—4 2 £ 8 45. £8. | ‘er load— Pay , 1868 s 
Teal +14 015 (|151017 0 || Yel. pine, per reduced C. | 
Quebec, red pine... 310 41 3 10410 | Canada Ist quality i7 018 0/17 101810 
yellow pine.. 3 0 4 0) 3 0 4 0 2nd do... 11 012 0/12 01210 
St. John, N.B,yel. 5 0 510} 5 0 510 || Archangel, yellow. 13 0 1310/13 014 0 
Quebec, oak, white510 610} 5 0 510 St. Petersbg. yel... 111/12 0 | 12 01210 
birch .... 3 0 310] 310 4 0 {| Finland.... - 9010 0; § O10 0 
Memel..0 0 0 O}] 0 0 0 0 Memedl cocccccece 015 0)10 015 0 
elm 310 5 0] 310 415 |} Gothenburg, yel... 10 011 0/16 02110 
Dantzic, oak 310 610] 310 6 0) white 0 910; $1010 0 
210 310] 215 310 | Gefe, yellow .... 10 01110/10 011 0 
Memel, fir ........ 3 0 3 5|.310 4 0 | mn... se 9 101010! 10 01020 
Diticcseces + 3.0 3 5/3 5 310 | Christiania, per | 
Swedish .......... 210 215) 210 215 12 ft by Por oh nn 023 0/22 025 0 
Masts, Queb. rd pine 5 0 : 0} ; 0 : 0 | _ in.......yellow 
yl. pine 5 0 0 U 0 | Deck plank, Dots 
rdpineOQ 000° 0000 peridot.’ in, f° 14 0161 4 
Lathwoo ,Duntz,fu 510 €10 6 ¥ 610 | Staves, perstandard M ! 
6. Peters.8 0 810 8 0 810 | Quebec,pipe ....70 0 750 60 0 70g 
Deals, per C., 12 ft. by 3 by 9 in, is -—¢ | puncheon 18 0 20% 16 0 i: Q@ 
Quebec, wht. spruce 151019 10 13 018 Baltic, crown . me oe 
gates ated lulel: i3 016 0 pipe ... « } 150 0 1600 160 01700 














SCOTCH PIG IRON REPORT. 
s. d 


No. 1 Gartsherrie ., .. 57 0 f.0.b Glasgow, 
»» 1 Coltmess .. o o 57 0 do, 
ys 1 Calder eo cc co EC do 
» 1 G.M.B, eo eo 53 6 do. 
» 8 Do. «oe oc of 32 0 do. 
M. Nos. Do. .. .- « 52 9 do. 
0 —— 8. + 
by 5 ash prompt .. ., 54 per ton, 
oo No. pane 1 mo. open oo oe 54 8 do. 
GAB” )2 mos. 5 Ss a 
es o eo «eo 54 9 do. 
MANUFACTURED IRON. 
2s. a. 
Bars, Govan .. oo o eo 7 5 O nett, 
+» Common oe «os «« 615 0 less 4percent. 
Drumpeller, Common .. .. 617 9 a 
Do. Bet .. oo «0 VRBO wt w 
Cramcnd Scrap Bars Delivered 
in London .. .«. «+ «- 10 5 O less 5 percent. 
Plates and Sheets .. .. .. £9to£10 ,, 3 ,, 
Rails oo ce ce c0 0 10 0 
Pipes eo ce ce of ef 415 0 
Chairs ss oe oo 310 0 


GLAsGow, 24th December, 1862. 
Our pig iron market during the past week has been sluggish, without 
much business doing. The tone of the market has been heavy, buyers not 
seeming disposed to make fresh contracts till the beginning of the year. 
Exports last week were 7,345 tons, against 8,515 tons in the corre- 
sponding week of last year. 
Snaw, THOMPSON, AND Moore, Metal Brokers 





Tue West Ixpran AnD Brazitian Marts.—It is stated that the 
tender of the Royal Mail Steam Company for the monthly mail ser- 
vice to Brazil and the River Plate has been accepted for seven years ; 
but that all the tenders sert in for the West India Mail contract 
have been rejected, and that new ones are about to be invited with 
altered conditions, which will admit of the service being under- 
taken in part or in whole. 

Docks at St. Oven.—(From our Correspondent.)—This enter- 
prise has acquired form and substance. A company has been 
organised which has established a railway falling into the girdle line 
round Paris and abutting on a basin which has a sheet of water 
55,000 metres in extent. This basin communicates directly with 
the Seine, and will provide accommodation for all the boats navigat- 
ing that river. A system of docks has been constructed after 
English models, and of a total nominal capital of £400,000. £160,000 
has already been expended. The trucks of every French Company 
circulate on the St. Ouen Railway, and the whole undertaking 
evidently possesses the elements of a large and increasing business. 

Borter Expiosion.—On Tuesday week a terrible explosion oc- 
curred at Carn Brea Mine, by the boiler attached to the stamps. 
engine bursting with great violence. One man named Rodda, a 
resident of Camborne and carpenter of the mine stamps, was killed 
and several others were severely injured. On the occurrence of the 
explosion a large sheet of iron, the front plate of the boiler, was 
wrenched off and thrown towards Rodda, but didnot strike him- 
The concussion threw him off the platform on which he was standr 
ing and down in front of the fourth boiler, and the scalding wate- 
flowing out from boiler No. 1 almost instantaneously drowned and 
scalded the poor man. His body was found, two or three minutes after 
wards, lying, face downwards, in several inches of water. 

Tue Srrenatn or Cuetsea Bringe.—Previous to acceptance of 
the bridge, Mr. Edwin Clark was deputed by Mr. Cowper, First 
Commissioner of Works, to report on its strength and proper com- 
pletion. He considered that the strain on the main chains was 
unusual. The strain on the chains, from the weight of the struc- 
ture alone, amounts to nearly 5 tons per square inch ; and with a 
load of 80 Ib. per foot superficial thisstrain isincreased to 8°8 tons per 
square inch. The probability of a uniform load of 80 lb. per super- 
ficial foot over the whole span actually occurring is very remote; but 
he thought that, in a metropolitan thoroughfare, the unequal loading 
of the bridge, to an equal extent of strain, is a probable contingency. 
The rule with the Board of Trade, and that generally adopted 
for railway structures is, that the tensile strain on wrought iron 
shall not exceed 5 tons per square inch of section. Mr. Page 
being referred to, maintained that the possible load should not be 
called more than 46 Ib. per square foot—the weight on the bridge if 
the available area were covered with soldiers on march. Further, 
that the chains had been tested to 13} tons per square inch. He sent a 
confirmatory opinion from Mr. Lewis Gordon. Mr. Cowper after- 
wards referred to Mr. Hawkshaw, who came to the conclusion that 
the bridge must either be strengthened or the strictest precautions 
used to prevent any overcrowding upon it. The result is that Mr. 
Clark has been instructed to undertake the operations necessary to 
strengthen the bridge; Mr. Page protesting against waste of public 
money. If Mr. Page does not himself take some steps with reference 
to the vibration felt on Westminster Bridge, we are inclined to prog- 
nosticate that some one else will be called in there also to do so.— 

Builder. 
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Adopted by the Governments of Great Britain, Spain, Denmark, Russia, Brazil, East and West Indies. 


EASTON’S PATENT BOILER FLUID, 


FOR REMOVING AND PREVENTING 
INCRUSTATION IN STEAM BUILERS, LAND AND MARINE. 


EASTON AND G SPRINGFIELD, 


PATENTEES AND SOLE MANUFACTURERS, 
37, 38, anv 39, WAPPING WALL, LONDON, E, 


Or of their Agents in the principal towns of Great Britain and the Colonies. 


NAYLOR, VICKERS, & GO., 


HEFFIELD, 
CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, &c. co. 
CAST AND GERMAN STEEL FOR SPRINGS, 


THE ENGI 
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And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &c. &c., 


LONDON OFFICE, 32, NICHOLAS LANE, LOMBARD STREET, E.. 


BRICK, PIFE, 


(D932) 











AND TILE MAKING MACHINES. 
E. PAGE & CO35 
PRIZE BEDFORD 


PATENT HAND POWER WIACHINES 


Are capable of making from 1,000 to 6,000 Bricks, or from 2,500 to 
12,000 two-inch pipes, per day, according to the sizes of the machines. 

They are exceedingly simple in construction and very strong. The cost 
of these machines is considerably less than others of the kind, and they 
are universally acknowledged to be the most efficient yet introduced, 

E. Page and Co. make larger machines, for horse or steam power, that 
are guaranteed to make from 8,000 to 20,000 per day. 

The Machines are Exhibited at the INTERNATIONAL EXHIBITION, 
Class 78, in the Eastern Annexe, and they may be seen at work daily, and 
further particulars and prices had, at the Makers’, 


E. PAGE & CO., 
LAURENCE PounTNEY Pack, LAURENCE PountTNEY Hint, CANNON STREET. 
Lonpon, and VicToria IRONWORKS, BeprorD. (D279 ) 


J. E. DOWSON, 


38, DOWGATE HILL, THAMES STREET, LONDON, EC. 








SCREW MOORINGS, SCREWS FOR WOOD PILES, 
SCREWS FOR CAST OR WROUGHT IRON PILES. 


Experienced men, with all requisite Screwing Tackle, sent to any part of the World to fix the Screw 
Moorings. 

FOUNDATIONS tested by means of SCREW TEST PILES, &c., to enable Engineers to determine from 
actual experiment the form and diameter of Screw and length of Pile best adapted for each particular 


situation. (D270) 








THE 





AND ECONOMY | 
Areunequalled by any other 
Boilers in Use. 

These Boilers are made to 
work at from 501b, to 200 Ib. 
per square inch in Iron or 
Steel, 





G. W. HAWKSLEY & CO,, Patentees and Manufacturers, 
BRIGHTSIDE BOILER WORKS, SHEFFIELD! 


P.S.—Manufacturers of Locomotive, Portable, and Welded Boilers, 


INTERNATIONAL EXHIBITION, 1862, CLASS 31. 
HOBBS’S CHANGEABLE KEY BANK LOCK. 


Price £10 and upwards. 
HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 





(D378) 





HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2°. 6d. and upwards, 








THE MACHINE-MADE LOCKS 
ARE 
ADAPTED FOR EVERY PURPOSE 


FOR WHICH 





LOCKS ARE REQUIRED 





AT 


PRICES THAT DEFY COMPETITION 








O£ 0OBINE Ws. 
MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT 
sw FRICTIONLESS FOLLOWER, PRICE 8s, 





HOBBS'S | 


MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Illustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to 





(B528) 


a 
FOR STRENGTH, DURABILITY | 


F DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers, 


The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. 
For Stationary Boilers one pint of Fluid per horse power mostiy, with 
soft water ; one quart if with hard water. 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 
LE FRANC and CO., 58, Aldersgate-street, London. (B596) 


LEATHER AND PATENT DRIVING BANDS. 
NOBES AND HUNTER, 


PATENTEES AND MANUFACTURERS OF LEATHER, SINGLE, 
DOUBLE, AND PATENT BANDS 

for driving all kinds of Machinery ; Copper Rivetteid Leather Hose, Leather 
Buckets, and every Description of Leather for Engineering and Mechanical 
purposes ; India-rubber, Gutta-percha, &. &c,—Contractors to the War 
Department, Railway Companies, &c. 

16, ST. ANDREW'’S-ROAD, HORSEMONGER-LANE, 

LONDON, 8.E. 


Price Lists sent on Application, Free. (D807) 


REDUCED PRICES OF 
BRYAN DONKIN & CO.’S 
IMPROVED GAS VALVES. 
From 2 in. to 18 in., price 0s, 6d. to 
12s. per in, diameter. 

List of prices, with full dimensions of 
hi all sizes up to 30 in., to be had on applica- 
\ tion. 

\ \ These Valves are all proved to 30 Ib. on 
\ the square inch before leaving the works, 

a | and are always kept in stock, 
} Valves made with outside racks to order. 
Also Screw Water Valves with gun metal 


faces, 
BRYAN DONKIN & CO., 
ENGINEERS, 
NEAR GRANGE-ROAD, BERMONDSEY. 







(7245) 


WILLIAM BUTCHER, JUN, AND CO,, 


SHEFFIELD, 


MANUFACTURERS OF 


SOLID CAST STEEL TYRES WITHOUT WELD 


TO ANY SIZE OR SECTION, 
CAST STEEL STRAIGHT AND CRANK 
AXLES, SHAFIS, PISTON, AND 
CONNECTING RODS, 
And all Descriptions of 
CAST, SHEAR, AND GERMAN STEEL, FOR 
TOOLS, TAPS, DIES, SPRINGS, &e. &e , 
Auso OF Ramway Ports anp Crossines. 
. aa __(D1081) 


SHEATHING SHIPS. 


TWENTY PER CENT. SAVED BY THE USE OF 


ABRAHAW’S 
PATENT FLUTED SHEATHING 


[2 introducing this 


truly valuable and useful article to the 
notice of Shipewners, Shipbuilders, and the 
Trade in general, it may not be out of place 
to mention the advantages to be derived 
from its use. 
Firstly—ECONOMY—A great saving of , 
weight is effected without loss of strength by 
its being grooved or fluted.—Example: 130 
of the ordinary 1j-in. size Sheathing Nails , 
weigh 1 lb., whereas it takes more than 160 
of the Fluted Nails to weigh the same—equal 
to quite 20 per cent, in favour of the Fluted 
Vail. <4 
Seconflly —The PATENT NAIL can be 
driven home with less force, holds faster, 
and is not so likely to split the wood as the 
ordinary nail, 
Can be supplied direct from the Works, 








NAIL. 





a 


Section 
or from duly appointed Agents in any of the Shipbuilding Ports, 
| ae eS er 


1b »» oe te 


a, 


PE a FM 200 7 
Also patentee and sole manufacturer of the self-acting machinery for 
malting Percussion Caps, as adopted by the British and other Govern- 
metts, 
N.3.—The Trade supplied with Star and Cross-shaped Blanks for making 

PERSUSSION CAPS, blanks for coin, &c. 

Manufactured by JOHN ABRAHAM, 

METAL DEALER, MACHINIST, AND PATENTEE, 
BELMONT ROW, AND LAWLEY STREET, BIRMINGHAM. 
(C1575 


” . ” 





LOWRY’S PATENT CARDING ENGINE, 





ray: ‘ . . . 

i his Card will yield, in most cases, 

double the productio, of ordinary cards of same dimensions; the 

material is better carded ; the dirt, naps, and shives are properly separated 
and thrown out at each pair oiyollers all round the cylinder; the amount 
of waste is less than what is yroduced from the ordinary cards after the 
stuff is thoroughly cleansed and properly carded ; it adds little to the first 
cost of new cards, and can be epplied to ordinary cards of modern con 
struction at a trifling expense. 
Reference and further particulars on application to 


LOWRY & CoO., 





HOBBS AND CO., 76, CHEAPSIDE,- LONDON, E‘C. 


SALFORD,MANCHESTER. (B500) 
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LEATHER MACHINE BANDS, 


WELL STRETCHED, single or double, any width and length, cut from 
Prime Selected English Hides. Thongs, Strap Butts, Leather Rope, Hose. 
and Buckets.—Circulars, quoting Reduced Prices, forwarded, on appli- 
cation to WEBB and SON, Tanners, Curriers, and Machine Band Manu- 
facturers, Fleece and Skin Wool Merchants, Combs, near Stowmarket, 
Suffolk.—London Office, 11, Leadenhall-street. R&R. PEARCE, Resident 
Manager. (D635) 
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LLOYD AND i.LOYD, 
ALBION TUBE WORKS, BIRMINCHAM, 


MANUFACTURERS OF 


PATENT LAP-WELDED IRON TUBES 
For Locomotive, Marine, and Stationary Boilers ; 
IMPROVED HOMOGENEOUS METAL TUBES. 


All Descripticns of Tubes and Fittings for Gas, Steam, and Water—Pla 
Galvanised, aud Enamelled. 
Gun-metal Steam Gland Cocks, Water Gauges, &c. 
LONDON WAREHOUSE, No. 66, QUEEN STREET, E.C. (B577) 


PATENTEES OF GARBURETTED MALLEABLE CAST IRON. 


JOEN CROWLEY & 6C0., 


GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 
KELHAM IRONWORKS, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
forging List of articles made in Malleable Cast Iron, as well as ordivary 
Cast Iron. May behad upon application at the Works, or at the Branen 
Depot, 15, Major-street, Manchester. (D760) 


TURBINES 
Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BRCTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. (!921) 






“WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


WHITAKER AND CO’S 
PATENT RAILWAY SIGNAL INDICATOR. 


UNDER THK PATRONAGE OF 


His Grace the Duke of Buckingham and Chandos ; Right Honourable the 
Earl of Clarendon, K.G., G.C.B. ; Right Honourable the Earl of Essex ; 
the Right Honourable the Earl of Dudley ; Lord Ebury ; Viscount Malden ; 
the Right Honourable Sir George Cornewall Lewis, Secretary of State for 
War; the Kight Honourable C. P. Villiers, M.P., President of the Poor 
Law Board; Lord Wriothesly Russell ; Lord Chesham; Major Creed, | 
Director London and North-Western Railway ; the Honourable R. Capel ; 
the Honourable RK. W. Grosvenor; J. 8. Peirce, Esq., C.E., A.LC.E. ; 
E. Pemell, Esq., C.E., A.1.C.E. 

This invention has been examined and approved hy several eminent 
engineers, and has been in operation upwards of ten months. 

It acts as a check upon the working of all distant or auxiliary signals, 
indicating their exact position te the signalmen; also showing them 
whether the lights in the signal lamps are in or out.] 


PATENTEES, MESSRS. WHITAKER AND CoO,, 
WATFORD, HERTS. (D951 


ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Anpv 8, CANNON-STREET, LONDON, E.C., 
MAKERS OF 
SELF-ACTING, SCREW-CUTTING, 
AND RAILWAY WHEEL LATHES 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, 
SCREWING, PUNCHING, SHEARING, PLATE- 
BENDING, CORRUGATING, AND BAND- 
SAWING MACHINES. 
SPECIAL TOOLS FOR ARMOUR PLATES FOR FLOASING 
BATTERIES, &c. 
Prize Mepar, Parts Exutprrion, 1855. 


(D922) 








(D576) 





ELLIS’S PATENT BRIDGE RAIL. 
. . 
The Advantages claimed by this 
Rail over others are— 

Ist. Its having a flat or solid surface its whole breadth t bolt down to the 
timbers (see Section A) 

2nd. The impossibility of its collapsing, as is the case vith all other bridge 
rails (see Section B). 

Srd. Its being perfectly rigid: the bolts, therefore remain firm in the 
timber till the rail is quite worn out. 

4th. Its effecting a saving in the timbers of from »0 to 109 per cent., as 
there is no liability of the timbers being tornand splintered by their 
shifting, as is shown in Section B, where tle heads of the bolts are 
frequently torn off. 

Sth, Its shape admits of its being rolled at a less wight to the yard, without 
diminishing its strength or durability, 

This Kail has veen submitted to several of tre principal engineers and 
practical men of the day, who have pronounced it the best that has been 
produced. It carries the palm for lightness, duwability, and, consequently, 
cheapness, 

The Patent Rail at 621b. per yard is suficiently strong to carry the 
heaviest engine on the Great Western Railwsy. 

N.B.—The Joint Plate (C) is no part of the patent, but its adoption is 
recommended, 

For particulars apply to 
THOMAS ELLIS, 


RAIL MILL MANAGER, NEW SWINDON, WILTS, (D935) 





INTERNATIONAL EXHIBITION, 1862, CLASSES 8 & 9, 
RUSTON, PROCTOR, AND CO., 


SHEAF IRONWORKS, LINCOLN, AND Toa WHARF, 67, UPPER THAMES STREET, 
Will exhibit during the ensuing season at the International Exhibition as above, at the Crystal Palace, Sydenham, and at their London Store, their 


celebrated Portable and Fixed Steam Engines, Threshing Mach , Sawing Machinery, &c., which, by their intrinsic excellence, have won a world-wide 


reputation, and have recently had awarded, for their superior tested merit, ten Silver and Bronze Prize Medals, 





AND SEVERAL MONEY PRIZES AND 
HIGH COMMENDATIONS. 







THEY WERE ALSO HONOURED BY THE AWAKD 


or 
{HE LARGE GOLD MEDAL 
AND 
DIPLOMA OF MERIT 
AT THE 


Imperial and International Exhibition 
Held in St. Petersburg. 


R. P. and Co.’s PORTABLE STEAM ENGINES are offered to the Public as unrivalled in the combination of advantages which they possess 
They are now in use in large numbers throughout Great Britain, and in almost every country in Europe, and India and Australia, For 
quality of material, strength of construction, high finish, economy of working, and efficiency for all the purposes to which a portable engine can be 
applied, they successfully maintain THE FIRST RANK. They are specially adapted for Winding, Pumping, Sawing, Grinding, &c. For EXPORTATION 
they are suitably adapted to the Foreign Markets. SHIPPERS and MERCHANTS will thus find peculiar advantages in exporting this Machinery,— 
For Illustrated Catalogues, with revised prices and description of the above, and also their Steam Threshing Machines, Flour and Bone Mills, Sawing 
Benches, Timber Mills, Steam Pumps, &c., 


Apply to RUSTON, PROCTOR, and CO., SHEAF IRONWORKS, LINCOLN, 


_ AND KENNETT WHARF. 67, UPPER THAMES STREET, LONDON 





(R201) 





PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 

AND WINDING MACHINE, 
WILLIAM DIXON, 

GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


MANUFACTURED BY 

















A NUMBER 


of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Borixe, 
And with 
THREE TIMES 
THE SPEED. 





. . 
Single and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 lb. and 30 Ib. to 
35 Ib. according to weight of Hammer. (D934) 
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The above Cuts represent T. M. Tennant and Co.’s New and Improved 
UPRIGHT 8-HORSE POWER STATIONARY STEAM ENGINE, 
8j-in. cylinder, 16-in. stroke, with large Multitubular Boiler of the strongest construction, containing sixty 2-in Tubes. Fire-box constructed to burn 
wood, sawdust, or coal refuse. Stands on a cast-iron base, which serves the purpose of ash-pan, and is providec with a door in the front for removing 
the ashes and regulating the draught of the furnace. Entire space occupied, 5ft. 6in. by 4ft. Gin., requirng nc building in.— Price £160.—Other sizes 
in proportion. 
Illustrated Engine Catalogues post-free on application. Coloured Lithographed Illustrations of Eng‘nes, 5s. Large Illustrated Cataloruc of 
Engines and General Machinery, 2s. 6d. : , (D455) 
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FLETCHER, JENNINGS AND CO., 
LOWCA ENGINE WORKS, WHITEHAVEN. 


E. PAGE & CO., 


LAURENCE POUNTNEY PLACE, CANNON STREET, 
LONDON, 
MANUFACTURERS OF 
ENGINEERS’ TOOLS, 
DRILLING MACHINES, 


PUNCHING AND SHEARING 
MACHINES, 


SLIDE AND SCREW 
CUTTING LATHES, 
PLANING MACHINES, 
SCREWING MACHINES, 
SHAPING MACHINES, &c. 








IMPROVED MINERAL TANK LOCOMOTIVE ENGINE, 
For Mines, Collieries, Ironwerks, Branch Traffic, Contractors, &c. 
These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors. 
Every description of Mine Machmery and Locomotive, Stationary, and 
Pumping Engines. (C2243) 








A large assortment always 
ready for delivery. 


PRICE LISTS FORWARDED. 
78 a 














Adopted by the Governments of Great Britain, Spain, Denmark, Russia, Brazil, East and West Indies. 


EASTON’S PATENT BOILER FLUID, 


FOR REMOVING AND PREVENTING 
INCRUSTATION IN STEAM BOILERS, LAND AND MARINE. 


EASTON AND G SPRINGFIELD, 


PATENTEES AND SOLE MANUFACTURERS, 
37, 38, ayy 39, WAPPING WALL, LONDON, BE, 


Or of their Agents in the principal towns of Great Britain and the Colonies. 3599) 


GEORGE LOW, 


MILLGATE IRONWORKES, NEWARK-ON-TRENT, 


MANUFACTURER OF 


HIGH PRESSURE CONDENSING ENGINES, 
AND OF HIGH PRESSURE VERTICAL AND HORIZONTAL QUICK SPEED ENGINES. 


The Quick Speed Engines are 20 per cent. below the cost of other Engines. The above Engines are recommended for Simplicity and Strength, 
and work with great economy, being fitted with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 


TURBINE WATER WHEELS, HYDRAULIC MACHINES and PUMPS, 
CENTRIFUGAL PUMPS AND BLOWING FANS, AND JET PUMPS FOR DRAINING LANDS, 
CORN MILLS, SUGAR MACHINERY, and MILL GEARING of every Description, Driven by Stream, WarTer, and Wiyp. 

NEW INDEPENDENT STEAM SAW TABLE, PORTABLE ENGINES, AND THRESHING MACHINES. (D682) 


“BRICK, PIPE, AND TILE MAKING MACHINES. 
E. PAGE & CO.’S 
PRIZE BEDFORD 


PATENT HAND POWER MACHINES 


Are capable of making from 1,000 to 6,000 Bricks, or from 2,500 to 
12,000 two-inch pipes, per day, according to the sizes of the machines. 

They are exceedingly simple in construction and very strong. The cost 
of these machines is considerably less than others of the kind, and they 
are universally acknowledged to be the most efficient yet introduced. 

E. Page and Co. make larger machines, for horse or steam power, that 
are guaranteed to make from 8,000 to 20,000 per day. 

The Machines are Exhibited at the INTERNATIONAL EXHIBITION, 
Class 78, in the Eastern Annexe, and they may be seen at work daily, and 
further particulars and prices had, at the Makers’, 

E. PAGE & COQ.,, 


LAURENCE POUNTNEY PLack, LAURENCE PounTNEY Hitt, CANNON STREET. 
Lonpon, and Vicroria IRoNWORKS, BeprorD. (D279) 


Pr. &. 











J. E. DOWSON, 


38, DOWGATE HILL, THAMES STREET, LONDON, EQ. 





SCREW MOORINGS, SCREWS FOR WOOD PILES, 
SCREWS FOR CAST OR WROUGHT IRON PILES. 


Experienced men, with all requisite Screwing Tackle, sent to any part of the World to fix the Screw 
= Moorings. 
FOUNDATIONS tested by means of SCREW TEST PILES, &c., to enable Engineers to determine from 


actual experiment the form and diameter of Screw and length of Pile best adapted for each particular 
situation, (D270) 
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The above Cuts represent T. M. Tennant and Co.’s New and Improved 
UPRIGHT 8-HORSE POWER STATIONARY STEAM ENGINE, 

8j-in. cylinder, 16-in. stroke, with large Multitubular Boiler of the strongest construction, containing sixty 2-in. Tubes. Fire-box constructed to burn 
wood, sawdust, or coal refuse. Stands on a cast-iron base, which serves the purpose of ash-pan, and is provided with a door in the front for removing 
the ashes and regulating the draught of the furnace. Entire space occupied, 5ft. 6in. by 4ft. 6in., requiring no building in.—Price £160.—Other sizes 
in proportion. 

Illustrated Engine Catalogues post-free on application, Coloured Lithographed Illustrations of Engines, 6s. Large Illustrated Catalogue of 
Engines and General Machinery, 2s. 6d. nal (D455) 


INTERNATIONAL EXHIBITION, 1862, Class 8, Eastern Annexe. 


PRIZE MEDAL 


For Gun Metal Fittings for Steam Engines, &c., was awarded to 


ALLEN, HARRISON, & CO., 


CAMBRIDGE STREET WORKS, 
MANCHESTER, 
MANUFACTURERS OF 

FENTON'S PATENT ANTI-FRICTION METAL 
For Machinery Bearings. 

WATER GAUGES, Whistles, Tallow-cups, Oil Syphons; Warming, 
Gauge, Mud, and Pet Cocks, &c., for Marine, Locomotive, and Sta- 
tionary Engines. 

STEAM TAPS, Stop-Valves, Blow-off Cocks, Safety-Valves, &c, 

FIRE ENGINES, Hydraulic Pumps, Hydrants, Sluice Cocks, 
Union Joints, &c. &c. 

BREWING COPPERS, Stills, Worms, Colour Pans, Domes, 
Funnels, Feed-Pipes, Boiler Tubes, Sugar Moulds, and every descrip- 
tion of Brass and Copper Work required by Engineers, Brewers, 
Bleachers, Dyers, Calico Printers, Sugar Refiners, &, 

SCREW BOLTS, Rivets, Lifting and Traversing Screw Jacks, &c. 

AGENTS FOR THK SALK OF 

PRESSURE GAUGES by all the best makers; Salter’s Spring 
Balances, English and German Glass Tubes for Water Gauges, 

COTTON CLEANING Waste, Canvass and India-Rubber Hose, 
Pines, &e. &e. &e (C2082) 


WILLIAM BUTCHER, jUN., AND CO., 
SHEFFIELD, 


MANUFACTURERS OF 


SOLID GAST STEEL TYAES WITHOUT WELD 


TO ANY SIZE OR SECTION, 
CAST STEEL STRAIGHT AND CRANK 
AXLES, SHAFIS, PISTON, AND 
CONNECTING RODS, 


And all Descriptions of 
CAST, SHEAR, AND GERMAN STEEL, FOR 
TOGLS, TAPS, DIES, SPRINGS, &e. &e 
Auso OF RaAtwAy Ports anp Crossines. 


(D1081) 


SHEATHING SHIPS. 


TWENTY PER CENT. SAVED BY THE USE OF 


ABRAHAW’S 
PATENT FLUTED SHEATHING NAIL 


. . . 
[Pp introducing this 
truly valuable and useful article to the 
notice of Shipowners, Shipbuilders, and the 
Trade in general, it may not be out of place 
to mention the advantages to be derived 
from its use. 
birstly—ECONOMY—A great saving of 
weight is effected without loss of strength by 
its being grooved or fluted,—-Example: 130 
of the ordinary 1}-in. size Sheathing Nails 
weigh 1 Ib., whereas it takes more than 160 
of the Fluted Nails to weigh the same—equal 
to quite 20 per cent, in favour of the Fluted 
Nail. 
Secondly —The PATENT NAIL can be 
driven home with less force, holds faster, 
> r and is not so likely to split the wood as the 
ordinary nail. 
Section @ Can be supplied direct from the Works, 
or from duly appointed Agents in any of the Shipbuilding Ports, 
1% inch co ce ef 08 cf co. of ce 199 to the Ib, 
140 








1¢ »» so 6 oe. se ts 6 oe oe BD we f& 
i <a See. we BdC gk. onc i i 
t ’ ° 200 ” ” 


Also patentee and sole manufacturer of the self-acting machinery for 
making Percussion Caps, as adopted by the British and other Govern- 
ments. 

N.B.—The Trade mapeee with Star and Cross-shaped Blanks for making 
PERCUSSION CAPS, blanks for coin, &c. 

Manufactured by JOHN ABRAHAM, 
METAL DEALER, MACHINIST, AND PATENTEE, 


BELMONT ROW, AND LAWLEY STREET, BIRMINGHAM. 
(C1575 


WHEATMAN AND SMITH, 
RUSSELL WORKS, 
KELHAM ISLAND. SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 
AND MANUFACTURERS OF 


SAWS, FILES, EDGE TOOLS, 


ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 
Machine, Planing, Moulding, Groov- 

ing, Feathering, Chipping and Side 
Irons, and every description of 
Wood-shaping Tools, 
IMPROVED TILLERS, 
BUCKLES, GIBS & WEDGES 
FOR LOG AND DEAL FRAMES, 





Cotton Gin Saws, Cotton Gin Saw 
& Bars, Mill Picks, Chisels, &c. &c 
PATENTEES AND MANUFACTURERS OF THE 


FACE-PLATE GROUND CIRCULAR SAWS, 


AND WHEATMAN’S ANTIFRICTION KEY TILLER, 


For Log and Deal Frames (D117) 


DELANY AND OKES, 
MARINE ENGINEERS, BOILERMAKERS, &., 
VICTORIA FOUNDRY, 
GREENWICH, 8.E., 

MANUFACTURERS 
Or THE 


PENDULOUS 
ENGINE, 
remarkable for its simplicity of 
construction, durability economy 
of fuel, and requiring but little 





masonry and setting, which ren- 
ders it admirably adapted for ex- 
portation. From 2 to 50-horse 
power. To be seen at work at the 
factory as above. Also D, and O,’s 


IMPROVED 
HORIZONTAL ENGINES 


N.B.— ESTIMATES given for 
all kinds of work and repairs. 
Several Engines on stock. 








(1D 1086) 
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LEATHER MACHINE BANDS, 


WELL STRETCHED, single or double, any width and length, cut from 
Prime Selected English Hides. Thongs, Strap Butts, Leather Rope, Hose. 
and Buckets.—Circulars, quoting Reduced Prices, forwarded, on appli- 
cation to WEBB and SON, Tanners, Curriers, and Machine Band Manu- 
facturers, Fleece and Skin Wool Merchants, Combs, near Stowmarket, 
Suffolk.—London Office, 11, Leadenhall-street. R. PEARCE, es 


E. & J. TURNER, 


SHEFFIELD ENGINEERS’ TOOL WORKS, 
HARVEST LANE, SHEFFIELD, 


Manufacturers of Engineering and Railway Company’s Tools, Screwin 
Tackle on Whithworth’s Principle and to the Standard Measure, 
Hatchet Braces, Jacks, Blocks, Craps, Improved Self-adjust- 

able Parallel Vices, &c. &c. 
A Stock Atways Kerr on HAnp. 


FPF. DAM’S 


PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 


The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. 
For Stationary Boilers one pint of Fluid per horse power mostiy, with 
soft water ; one quart if with hard water. 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 
LE FRANC and CO., 58, Aldersgate-street, London. (B506) 


LEATHER AND PATENT DRIVING BANDS. 
NOBES AND HUNTER, 


PATENTEES AND MANUFACTURERS OF LEATHER, SINGLE, 
DOUBLE, AND PATENT BANDS 
for driving all kinds of Machinery ; Copper Rivetted Leather Hose, Leather 
Buckets, and every Description of Leather for Engineering and Mechanical 
purposes ; India-rubber, Gutta-percha, &c. &c.—Contractors to the War 
Department, Railway Companies, &c. 
16, ST. ANDREW’S-ROAD, HORSEMONGER-LANE, 
LONDON, 8.E. 
Price Lists sent on Application, Free. 


WILSON’S PATENT 
LARGE TIMBER SAWING MACHINERY. 


This Machinery consists in the use of a Large Endless Band Saw, sin. 
broad and 15 gauge; also of Travelling Tables, 35ft. long, with other 
means combined, and is adapted for the purpose of cutting up all kinds of 
round or square timber, mahogany logs, &c., to the depth of 4{t. and 
upwards, 

The Travelling Tables are fixed on a level with the ground, and are so 
arranged as to carry the log past the saw to any extent without stopping 
for re-adjustment. No fixing of the log to the table is required, The 
speed of cutting is varied from 10in, to 10ft. per minute. Power required, 
7-horse. 

May be seen in operation daily at Messrs. JAMES WILSON and SON'S, 
Builders, Springfield Saw Mills, Manningham, Bradford, Yorkshire. 

Full particulars may be had on application by persons desirous of pur- 
chasing. (D1012) 

PATENTEES OF GARBURETTED MALLEABLE CAST IRON. 

JOEN CROWLEY & CO., 


GENERAL IRONFOUNDERS, MACHINE MAKERS, &c., 
KELHAM IRONWORKS, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
forging List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron. May be had upon application at the Works, or at the Branch 
Depot, 15, Major-street, Manchester. (750) 


TURBINES 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 


Anp 8, CANNON-STREET, LONDON, E.C., 
MAKERS OF 


SELF-ACTING, SCREW-CUTTING, 
AND RAILWAY WHEEL LATHES 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, 
SCREWING, PUNCHING, SHEARING, PLATE- 
BENDING, CORRUGATING, AND BAND- 
SAWING MACHINES. 

SPECIAL TOOLS FUR ARMOUR PLATES FOR FLOATING 
BATTERIES, &c. 

Prize Mevat, Parts Exurerrion, 1855. 





(D856) 





(D307) 


(b921) 


(D922 


(D576) 


ELLIS’S PATENT BRIDGE RAIL. 
The Advantages claimed by this 


Rail over others are— 

Ist. Its having a flat or solid surface its whole breadth to bolt down to the 
timbers (see Section A). 

2nd_ The impossibility of its collapsing, as is the case with all other bridge 
rails (see Section B). 

3rd. Its being perfectly rigid; the bolts, therefore, remain firm in the 
timber till the rail is quite worn out. 

4th, Its effecting a saving in the timbers of from 50 to 100 per cent., as 
there is no liability of the timbers being torn and splintered by their 
shifting, as is shown in Section B, where the heads of the bolts are 
frequently torn off. 

Sth, 1ts shape admits of its being rolled at a less weight to the yard, without 
diminishing its strength or durability, ; * ‘ 

This Kail has been submitted to several of the principal engineers and 
practical men of the day, who have pronounced it the best that has been 
produced. It carries the palm for lightness, durability, and, consequently, 
cheapness, s 

The Patent Rail at 621b. per yard is sufficiently strong to carry the 
— wae on Great Western Railway. 

-B.—The Joint Plate (C) is no to i i 
PR teens 4 (Cc) part of the patent, but its adoption is 
For particulars apply to 


THOMAS ELLIS, 


RAIL MILL MANAGER, NEW SWINDON, WILTS 


(D935) 





INTERNATIONAL EXHIBITION, 1862, CLASSES 8 & 9, 
RUSTON, PROCTOR, AND CO., 


SHEAF IRONWORKS, LINCOLN, AND KENNETT WHARF, 67, UPPER THAMES STREET, 
LONDON, 


Will exhibit during the ensuing season at the International Exhibition as above, at the Crystal Palace, Sydenham, and at their London Store, their 
celebrated Portable and Fixed Steam Engines, Threshing Machines, Sawing Machinery, &c., which, by their intrinsic excellence, have won a world-wide 
reputation, and have recently had awarded, for their superior tested merit, ten Silver and Bronze Prize Medals, 

AND SEVERAL MONEY PRIZES AND , 


HIGH COMMENDATIONS. 







THEY WERE ALSO HONOURED BY THE AWARD 


OF i 
JHE LARGE GOLD MEDAL 
AND 1. A 
as’ 
DIPLOMA OF MERIT 
AT THE 


Imperial and International Exhibition 
Held in St. Petersburg. 


R. P. and Co.'s PORTABLE STEAM ENGINES are offered to the Public as unrivalled in the combination of advantages which they possess. 
They are now in use in large numbers throughout Great Britain, and in almost every country in Europe, and India and Australia. For 
quality of material, strength of construction, high finish, economy of working, and efficiency for all the purposes to which a portable engine can be 
ipplied, they successfully maintain THE FIRST RANK. They are specially adapted for Winding, Pumping, Sawing, Grinding, &. For EXPORTATION 
they are suitably adapted to the Foreign Markets. SHIPPERS and MERCHANTS will thus find peculiar advantages in exporting this Machinery.— 
For Illustrated Catalogues, with revised prices and description of the above, and also their Sveam Threshing Machines, Flour and Bone Mills, Sawing 


Benches, Timber Mills, Steam Pumps, &c., 
Apply to RUSTON, PROCTOR, and CO., SHEAF IRONWORKS, LINCOLN, 
AND KENNETT WHARF, 67, UPPER THAMES STREET LONDON 





(8301) 





PATON'S PATENT MIVERAL BORING MOVING CYLINDER STEAM HAMMERS 

AND WINDING MACHINE, 
WILLIAM DIXON, 

GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


MANUFACTURED BY 
















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGUBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Boxrixe, 
And with 
TUREE TIMES 
THE SPEED. 





Single and Double-Acting Hammers, 


OF ANY WEIGHT, to be factured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 lb. and 30 Ib. to 
35 Ib. according to weight of Hammer. (D1137) 








PORTABLE AND FIXED STEAM MACHINERY, 
STEAM CRANES, AND WINCHES. 





qT" these Engines the Power is more Direct and the Working Parts are 


simplified and made fewer in number. 

The Cylinders are oscillating, by which the connecting rod, slide bar, and cross head are dispensed with, and, as the trunnions require no packing, 
the expense of repairs is considerably reduced, and less care required in the attendance. : 

The Firebox is large, giving greater area of fire, and more room for the proper mixing of the gases, and insuring a better combustion of the fuel. 

The Water Tank is attached, giving greater stability ; and in the upright boiler the ash pit and water tank are of wrought iron, and form part of 
the boiler, avoiding any risk of breaking, and being combined require one fixing only. 

The Cranes and Winches have heen used extensively for ship purposes and by contractors for several years. 

These Engines are made of the best material, and are complete in every part, and ready for starting to work. 


J. CAMPBELL EVANS, 


MORDEN IRONWORKS, EAST GREENWICH. (piso) 
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(fice for Patents, &c., 1, Serle-street, | CORRUGATED IRON WORKS. 
Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue | Established 1829. , 
t British dF Patents for Inventions, and Registrations ° ° 
of ser seer pe He po Setending patentees should obtain their \ ll kinds of Tron Roofing, Bu ildings, 
“ Handbook for Inventors,” gratis on application, or by letter. (8932) WORKSHOPS, Stores, Houses, may sen ae &c., for home . 
exportation. Manufacturer of Hot-water paratus for Horticultural an 
Sete SS Sverre f other buildings.—Apply to W. H. GRIFFITH (late RICHARD WALKER). 
(fice for Patents of Invention, 4, | Sepess Seen (B134) 


Trafalgar-square, Charing- ey peas gee nd ee ron Castings, of First- rate Quality, 
may be had, gratis, as to the reduced expense and facility of protection 

fu me AB »s under the new Patent Law for the United Kingdom, or | for machinery and work “JAS. HAYWOOD, jun, Phostix Foundsy, 
Foreign Countries ; and every information as to all patents granted from | of smith and founders’ wor gan., 58 . ri 
1617 to the present time, by applying personally or by letter to Messrs. | Derby. = 


Po t r 7 
PRINCE snd CO., Patent foe, 4. Trufslgwrequare, Charing crows. (6017) _J{amptulicon, o1 or India Rubber aad 
See 7 SET. CORK FLOOR CLOTH, superior to any - ever made 
. r th ering of Floors, &c., as laid at the Houses of Parliament. 
(fice for the Pi ocuration of Letters | P ek TRESTRAIL and o., 19 and 20, Walbrook, E.C. Manufactory— 
PATENT and the REGISTRATION of DESIGNS. JOSEPH south Po Works, Lambeth. (B443) 











uleanised India-Rubber Machine 


WILLCOCK and CO., Patent Agents and E _e ers, successors to Messrs. 
LBarlow and Co., 89, Chancery-lane, London V 





GRATIS, and post tree, - THE INVENTORS MANUAL ;" also BANDS half the cost of Leather, and are warranted not to slip or 
namphlet,  “ L’Obtentron de Putentes Anglaises ;” 500 MECHANICAL Peon aoe ee <¢ re 
HOVEMENTS ; the first part of Kinematics, or the Transformation of | | be 8 — Sloses’ SON, ond DAVIS Ti Gemten-tene Chsmpeian, “tBO16) 
Motion. By JOSEPH WILLCOCK, C.E., Mem. Soc. Eng. May be had | Price list.—3 = = we nen 











ut the above address, and of any Bookseller, Price 2s. 6d. The second | TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c, 


part 18 approaching completion, and will shortly be announced. (C760) ‘he Patent Mineralised and Vulea- 
Te Inventors. All Intending Pa- | 1 NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
TENTEES should procure the HANDBOOK regarding PATENTS, } and Co., in 











their Cost, and the mode of procedure to be adopted. Issued, GRATIS, by | Valves. Hose Pipes, Delivery and Suction, 
the General Patent Company (Limited), 71, Fleet-street, London. Washers, Flexible Tubings. 
(B610) R. MARSDEN LATHAM. Secretary. Sheets. Driving Belts or Mill Bands, 
6 Railway Buffers. Engine Packing. 


Mr. y illiam Brookes, And all other India-Rubber articles in use by onginesrs and others. To 





E. Page and Co., Laurence Pount- 


N ag PLACE, Laurence Pountney-hill. Cannon-street, E.C., and 
Victoria Ironworks, Bedford, Manufacturers of Horizontal and Vertical 
Steam Engines, from 2) to 30-horse power, Portable Engines, and every 
description of Machinery. An extensive assortment, always ready for 
delivery, may be seen at the London Establishment, and illustrated cata- 
logues had upon application. D277 


(je0rge Whitehouse (Late James 


COLLEY and SONS), Manufacturer of Holster Pins and Box 
Bolts and Nuts, Wood Screws, Rivets, Lifting Jacks, Railway § aT = 
eve Description of Railway Fastenings, Hope Works, West 
Established 1815. ‘Dey 


Machinery, Home and Export, for 


MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE, Also, Pipes, Tubes, and General Ironwork. 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C. 

Illustrated Catalogues free, on stating requirements, (D182) 


(Craven Brothers, Tool Makers, 


Vauxhall Works, Collyhurst- veel. Manchester, wish to call the 
atte ntion of Shipbuilders, Engineers, Boiler Makers, and others, to their 
improved machine for planing the edges of wrought iron plates. These 
machines are specially adapted for planing armour and other plates used in 
shipbuilding, plates ‘used in girder and bridge work, boiler work, loco- 
motive engine work, &c. &c. Prices and particulars forwarded on applica- 
tion, 


Thomas Dunn and Co., Engineers, 


&c., Manufacturers and Dealers in Every Description of RAILWAY 
PLANT and MACHINERY, and for Export, Windsor Bridge Ironworks, 











nventions ! de had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, G 
Patent and Registration Agent (20 years’ practice in patent matters), | street West, London, E. C. 





2, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on N. B.—Sole Manufacturers of Valves of the Patent Mineralised Pw, 
applies ation, or or by | post on for forwi: arding | two post: agestamps. (931) | Tndia- Rubber, up to 6 ft. 4 in, _ diameter in any thickness. 
1 TO ENGINEERS AND MANUFACTURERS. 
Patent Office, 53, Chancery-lane.— 


Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical Hanceck’ Ss Vulcanised India-Rubber 
Draughtsman, of Twenty-five years’ experience, begs to offer his services BANDS for DRIVING MILLS and MACHINERY, of any length, 
to INVENTORS requiring assistance in preparing Drawings and Specifi- width, or thickness, up to 24 in, wide. 
ations, and in patenting and carrying out mechanical inventions. Circu- The Manufacture of these Bands is now much improved, and they will 
r of information and plate of Mechanical Motion free on application. resist moist or dry heat, and all climates. 
(933) Price Lists, with full instructions, post free, on application. 

. ° JAMEs LYNE HANCOCK, Vulcanised India-Rubber Works, 8, Goswell- 

Patents.—Inventors can be supplied road, opposite Spencer-street, "London, E.C. (B6 6) 


(free by post) with a Pamphlet of Information relating to BRITISH . y NNE E, LASS 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, GREAT EXHIBITION, EASTERN (not Western) ANNEXE, CLASS 8. 


84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member a] 
saat” } 1 o Contractors.—Sissons and W hite’s 
bE ses — = | M — . ~ va ee —— — yang ens the ng en ens 
N d € ar : * | piling machine to which steam has been applied. escription and testi- 
Jatent. Mr. V aug 1an, ember meson Fu sent on application to 8, Gintiontenionn, Hull. 
of the Society of Arts, British and F oreign Patent Agent, 15, South- | Extract from a report of a paper on Pile Driving, read before the Society of 
ampton-buildings. Chan — -lane, W.C., transacts every description of | Civil Engineers, by. Mr. W. F. Bryaut, of the Westminster Bridge Works, 
Lusiness connected with Letters Patent for Inventions. Provisional pro- December 5th, 
tection, 6 to 8 guineas. A ‘ Guide toInventors® free by post. (6611) * Pile driving wa sad power was next treated of, the author describing 
4 7,2 | some of the aa machines which have been invented, preferring 
Patent and Designs Regist ration Sissons and White’s as being the most economical and practically DO ad 
Offices, 5, Parliament-street, pt S.W. ae ma: d H d li M hi ‘ ... 
obtain the best advice in securing and perfecting their inventions by appli- 
cation to ALLEN BRUTHERS, as aon who, as practical cupiunnn ond Pumping an y TaUulic ac inery, 
having extensive connections amongst manufacturers, especially of machi- _ of the most improved modern construction, and adapted for every 
nery, are frequently enabled to make for patentees very advantageous | description of work, can be had from GWYNNE and CO. Hydraulic and 
arrangements for renderiug their patents commercially valuable y sale, | Mechanical Engineers, Essex-street Wharves, Strand, London, 
licensing, or otherwise. No fee for consultations (D919) Illustrated Catalogues on receipt of six stamps. (B618) 


(jyanogen Steel, Cast Steel, Shear (Jentrifugal Pumps.—Gwynne & Co. 


on “ “ respectfully call the attention of all parties employing Machinery for 
STEEL, and IMPROVED FOREST BLISTER STEEL, supplied | raising large or small quantities of water or other fluids, to the great ad- 

to order by ROBERT MUSHET and CO., Forest Steel W orks, hear | vantages possessed by their Patent Centrifugal Pumps for these purposes. 
Coleford, Gloucestershire. —Address to the Works, Coleford. (C2026) | All sizes, capable of discharging from 50 gallons to 500 tons per minute. 
es They may be had on hire.—Prices and full particulars on application to 
ENOCH TOMEY’S GWYNNE and CO., Hydraulic and Mechanical Engineers, Essex-street 
Wharves, Strand, W.C., London.—No. 1870, Class VIII., International 























iter.—improved Portable Boilers, Engines, and Pumps, alwa 
ready for delivery. — “ Baso) 


john Fowler, Jus 28, ~ Cornhill, 


LONDO 
Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 
Catalogues, containing prices and testimonials, sent post free. _ (B18) 


A and §8. Roberts, Swan and Small- 


HEATH FOUNDRIES, West ivemnth, Engineers, and Makers of 
Gas and Water Pipes, Sugar Mills, Sugar Pans, Chill and Grain Rolls 
Bridges, Pumps, and Castings for lronworks, Chemical and Gas Works, an 
Machinery of all sorts. (B508) 


| Hz. Sales and ~Co., Contractors, 


@ WEST RIDING RAILWAY CARRIAGE WORKS, SHEFFIELD. 
—Railway Wagons for Sale or Hire. (D658) 


J Martin, lron and Brass Founder, 


@ 4, Vine-stre et, York-road, Lambeth. —Every description of Castings 
executed with despatch, Lathes, Fly and Band Wheels, yy 1 Iron 
Spanrers, Lathe Carriers, Screw Stocks, &c., Brass Bearings , Gas, 
and Water Valves. Lathes and Drilling Machines, Old Metal Cat <Ben} 


John Bond, Inventor and Maker of 


ELER and BOND'S PATENT SINGLE, DOUBLE, and TREBLE 
ROLLER SPUR TEMPLE. More than one-half of the Looms in the 
United Kingdom are supplied; therefore its utility is established.— 
Address, J. sOND, Loom Maker, Burnley.—See Trade Mark, (C2033) 


Ridge’ s Patent Metallic Joint Rings 


and JOINTING, for Steam and Water Pipes, Manhole Lids, 
&c. ; decidedly the best thing of the kind ever invented.—RIDGE and CO., 
Bradford, near Manchester. (D882) 


(G. and J. Brown and Co., Rother- 


HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C023) 











E U R E K A CG L A Ss S G A U G E Ss, Exhibition. The Medal awarded “ For good work and practical success,” 


(B619) 
TAY GLASS WORKS, PERTH. — - 
yearns uba Mineral Turpentine, No. 1.— 
= TESTIMONIAL, To Varnish Makers, India-Rubber Manufacturers, &,. — THE 
(From Messrs. C. D. YOUNG and CO., St. Leonard’s Iron and Engineering | ASPHALTUM COMPANY (LIMITED) manufacture a Spirit which is an 
Works, Perth.) excellent solvent for various materials employed in Varnish-making, India- 
: Pertu, February 14, 1861. Rubber, &c.; uniform quality guaranteed.—Apply at the Offices of the 
MR. ENOCH TOMEY, Tay Glassworks, Perth. Company, 34, Great Winchester-street, London, E.C. ( 





Sin,—We have used one of your Glass Gauge Tubes on our engine 


boiler ever since we started these new works, about two years ago, and so r < 
convinced are we of their superiority above all others, that in completing Yuba Mineral Turpentine, No. 2.— 


our orders and contracts from abroad for engines, we supply nothing else, To Painters, Oil and Colourmen, Builders, Contractors, &c.—THE 
and they give such satisfaction to our correspondents that they stipulate in | ASPHALTUM COMPANY (LIMITED) manufacture a Spirit for painting 
their indents your tubes only to be sent. purposes, which is a complete substitute for turpentine spirit, and one-third 
We are, Sir, yours obediently, Cc. D. YOUNG and CO. cheaper. Mixes thoroughly with oils, turpentine, &c., and “ flats” per- 
_—_ fectly.—Apply at the Offices of the Company, 34, Great Winchester-street, 

SEND FOR A CIRCULAR. (D767) London, E.C. (3559) 








PATENTEES OF GARBURETTED MALLEABLE CAST IRON. Exhibition Medal of 1862 to 


THE 
— ; moo . ea COPPER ROLLER COMPANY, 


KELHAM IRONWORKS, SHEFFIELD. LIMITED. 
J. C. and Co, beg to call the attention of Machine Makers, Agri- . al 26 SAGE 
cultural Implement Makers, Railway Carriage Builders, &c., to their BirMinciamM—A, DARED, Heme, 
MALLEABLE IRON CASTINGS, which, where strength is required, are Contractors to the Admiralty. 


sarticularly applicable, and much cheaper where difficulty is experienced in 9 ; ni eu j ats ; : 
oar List of articles made in Malleable Cast Iron, as well as ordinary Marine and Locomotive Boiler Tubes; Superheating Steam and Con- 


Cast Iron. May behad upon application at the Works, or at the Branch denser Tubes ; Calico Printing and Embossing Rollers, &c. 
Depot, 15, Major-street, Manchester. (D760) London Agent, Harcourt Quincey, 150, Fenchurch-street. - (B48) 





AWARD OF PRIZE MEDALS. PATENT RAILWAY SIGNAL INDICATOR. 


WILLIAMSON BROTHERS call attention to the Award to them of a UNDER THE PATRONAGE OF 


ZE DAL for 2 VORTEX TURBINE, and to the furth cog 
pi ng rene aan wheel, shown in ‘a wand of an ADDI- His Grace the Duke of Buckingham and Chandos ; Right Honourable the 


TONAL MED: e Inventor, Professor James Thomson. Earl of Clarendon, K.G., G.C.B. ; Right Honourable the Earl of Essex ; ; 
os — - penta vip: Sag ap dhe & Westun Aanewe, Inter- | the Right Honourable the Earl of Dudley ; Lord Ebury ; Viscount Malden ; 
national Exhibition the Right ——— Sir a Cornewall Lewis, Secretary of State for 
ces ah ce aca a —— War; the Kight Honourable C. P. Villiers, M.P., President of the Poor 
WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. Law ’ Board; “Lord Wriothesly Russell ; Lord Chesham ; Major Creed, 
Descriptive Circulars on application. Director London and North-Western Railway ; the aT le R. rh 3 

eee the Honourable R. W. Grosvenor; J. S. Peirce, Esq., C.E., A.L.C.E. 


WHIRLPOOL CENTRIFUGAL PUMPS, | "ti i0.¢e 32ce 
5 This invention has been examined and approved hy several eminent 
engineers, and has been in operation upwards of ten months. 
WHIRLPOOL BLOWING FANS It acts as a check upon the working of all distant or auxiliary signals, 


indicating their exact position te the signalmen; also showing them 


Shown in Motion in Class 8, Western Annexe, whether the lights in the signal lamps are in or out. 
INTERNATIONAL EXHIBITION. PATENTEES, MESSRS. WHITAKER AND CO., 
WATFORD, HERTS. (D951 


WILLIAMSON BROTHERS, 


ain ane ie pan —megg ELLIS’S PATENT BRIDGE RAIL. 


____ Descriptive circulars on | application. 
ee pe he Advantages claimed by this 
ENGINEERS’ TOOLs.|! non, alioace y 


Ist. Its having a flat or solid surface its whole breadth to bolt down to the 
timbers (see Section A). 
G. & A. HARVEY, 2nd The imp ossibility of its collapsing, as is the case with all other bridge 


T T 7c ‘ ‘ T rails (see Section B). 
ALBION W ORKS, GLASGOW > 3rd. Its being perfectly rigid; the bolts, therefore, remain firm in the 
ee A cf timber till the rail is quite worn out. 
Anp 8, CANNON-STREET, LONDON, E.C., 4th. Its effecting a saving in the timbers of from 50 to 100 per cent., as 
MAKERS OF there is no liability of the timbers being torn and splintered by their 
~ shifting, as is shown in Section B, where the heads of the bolts are 


SELF-ACTING, SCREW-CUTTING, frequently torn off. 


5th. Its shape admits of its being rolled at a less weight to the yard, without 


ry r y diminishing its strength or durability. 
AND RAILWAY WHEEL LATHES This Kail has been submitted to several of the principal engineers and 
practical men of the day, who have pronounced it the best that has been 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, produced. It carries the palm for lightness, durability, and, consequently, 
SCREWING, PUNCHING, SHEARING, PLATE- cheapness, 
¥ 7 7 The Patent Rail at 62 Ib. ffi tly strc to 
BENDING, CORRUGATING, AND BAND- henieahenaionen thn Genes Western Railway. ny Say eee ae 
N.B.—The Joint Plate 'C) is no of the nt, but its adoption is 
SAWING MACHINES. ( part patent, opti 
SPECIAL TOOLS FOR, ARMOUR PLATES FOR FLOATING For particulars apply to 


TTERIES, &c THOMAS ELLIS, 
Prue sac Exammos, 1855. (D576) RAIL MILL MANAGER, NEW ! 














Brass and Copper Tubes.—Muntz’s 


PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Addresa, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) 


I ailway Wheel and Axle | Company, 


Spring Hill Works, Birmingham, Engineers, Ironfounders, and 
General Contractors for Railway Plant, Manufacturers of Wheels and Axles, 
Points and Crossing:, Turntables, W rought and Cast Iron Girders, Bridges 
and Roofs, Bolts, Spikes, &e. &e, Ke, (D533) 


Prize Medal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Crass 8, No, 1948. 
TURBINES. 


N.B.—These References will be changed from time to time, 
Rossin Mills, Drogheda, May Ist, 1862. 

GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first- ‘class water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as ‘good as the first day it was put to work, Many scientific, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and I6in. broad, with a fall of only 26)ft., should give upwards of 

30-horse power. In fact, we think the Turbine Ww ‘heel, on your principle, 
is everything to be desired in a water-wheel 

Yours, faithfully, (Signed) WETHE RILL, POWELL, and Co, 


King’s Mills, Huddersfield, March 27th, 1862, 
GENTLEMEN,—I have much pleasure in saying that the 60-Horse Power 
Turbine, for a fall of 8ft. Gin., you have erected for me works most satis- 
factorily. It gives me DOUBLE THE POWER I could obtain from my former 
Wheel from the sAME QUANTITY OF WaTEK. My former Wheel was one of 
the usual iron bucket wheels of 24ft. diameter and 11ft. 6in. broad, The 
Turbine Wheel is only 6ft. diameter and 2ft. Sin. broad. 1 consider your 
Turbine is much 8 yperior to any other Water-Power Machines in efficiency, 
economy, and simplicity of construction, and as it works perfectly steady 
and with a regularity of speed — to that of any engine, there can, I 
think, be no doubt of its durabil ty. I shall have great pleasure in showing 
it to any one interestéd, and give any information I possess on the subject, 
Yours truly, 
— — W. C. NORTH. 
The China Clay Company, Limited, Plymouth, March 23rd, 1860. 
GENTLEMEN,—In reply to your inquiry respecting the Turbines we had 
from you last year, | have the pleasure to state that both of them are in 
satisfactory operation, One of them is working with a 110ft. fall, and is 
fixed at a point S0ft. from the bottom, The other works with a 30ft, fall, 
the whole of which is below the Turbine, so that it depends entirely upon 
suction, the water being conveyed to and from the Turbine in piping. Ina 
the case of the former machine we could not have erected a series of water- 
wheels to perform the same work at three times the cust of the Turbine 
and pipe ; and, in the second case, a water-wheel and gearing — — 
cost considerably more than the Turbine, and would have oce 
which we could not easily spare. These machines have beec fixed 
to by our ordinary working men, and there is no sign u! their a ay or 
getting out of order. When at work there is not the slightest shake or 
vibration, and I, therefore, presume they will be durable. 
Il am, Gentlemen, your obedient servant, 
(Signed) WILLIAM SAUNDERS. 


Charfield Mills, near Wotton-under-Edge, Dec, 3rd, 1861, 
GENTLEMEN,—We very willingly testify that the Turbine of 20-horse 
power, on a fall of 18ft., which you erected for us some months since, has 
worked very well, and that we are quite satisfied with its performance. It 
drives one of our mills for manufacturing woollen cloths. We shall be very 
happy to show it to any one interested in the matter. 

Yours obediently, "SAMUEL LONG and Co, 





| _ For Illustrated Circulars apply to Tax Noxta Moor Foupay Company, 
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F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 


The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. : 
For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. ; : 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 
LE FRANC and CO., 58, Aldersgate-strect, London. 


E. PAGE & COQ., 
LAURENCE POUNTNEY PLACE, CANNON STREET, 
LONDON, 


(B596) 





MANUFACTURERS OF 
ENGINEERS’ TOOLS, 
DRILLING MACHINES, 
PUNCHING AND SHEARING 
MACHINES, 
SLIDE AND SCREW 
CUTTING LATHES, 
PLANING MACHINES, 


SCREWING MACHINES, 
SHAPING MACIIINES, &c. 











A large assortment always 
ready for delivery. 
PRICE LISTS FORWARDED. 
(D278) 





SS e_ 


Price £32 


ROUTLEDGE’S 
FEEDER 


W. 
PATENT SELF-ACTING BOILER 
















Gals, 
Horse-power. Price. per a, 
| | Hour 
| 
ea | 
Capable of | 
feeding boilers £ s. d, | 
Froml0 to 20 15 0 0 500 
» 20, 301710 0! 625 
» 30, 40 20 0 0 750 
» 40, 50 2210 0; 875 
| 
» 50, 60 25 0 0 1,000 | 
» 60,, 80 30 0 0/ 1,250 
| 
» 80, 100' 35 0 0 | 1,500 
1, 100 ,, 150' 40 0 0 1,750 
» 150 ,, 200, 45 0 0 2,000 ™ 
| | aw 
With Register, 1I* £ extra 


NEW BRIDGE FOUNDRY, 
ADELPHI STREET, SALFORD. 


IMPROVED LIFTING JACKS, 


IMPROVED RATCHET 


(B490) 


HALRY’S PATENT 


LIFTING JACK JACK, 


MANUFACTURED BY 
W.and J. 
GALLOWAY, 
Patent Rrvet Works 
MancuEsTER, 


*,* The attention <«f 
parties who employ 
LIFTING JACKS 


is respectfully request- 
ed to the superiority 
of those annexed, over 
| those hitherto in use, 


(85:0) 





TAYLOR'S PATENT DOUBLE CYLINDER STEAM 
WINCH, WITH DECK PUMPS. 





ry . 

James laylor and Co., Engineers 

and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 

Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 

Steam Engines, Steam Hydraulic Presses, Improved Corrugating Machines, 

&e, to whom all applications must be made for License to Manufacture 
Taylor's Patent Steam Winches and Cranes. (8262) 


FRANCIS MORTON AND CoO., 
JAMES-STREET, LIVERPOOL, 

LONDON OFFICE 19, PARLIAMENT STREET, WESTMINSTER, 
MANUFACTURERS OF 
CORRUGATED GALVANISKD 
IRON ROOFING PLATES 
OF ALL SIZR8, 
GALVANISED IRON 
ROOFING TILES 
EASILY FIXED, 

AND PREPARED FOR 
Export, 

Iron Roors AND BuILpINGs, 


Tilustrated lists and full particulars on application. 
IMPROVED COPPER ROPE LIGHTNING CONDUCTORS, complete, 
10d. to 1s 8d. per foot. 
re oar a FELTS, in long lengths, 1s. 14d. to 1s. 7d. per 
al IRE 








yard. PEs, &C. ; W8IGHBRIDGRS. 

Sole fact ny i tentees of the Prize Iron a <7 Fene- 
ing, for railways, parks, pleasure grounds, and farm lands, and for export 
to the colonies, Saves two-thirds of the labour vsually 1eq uired in 

) >) 








MITCHELL’S SCREW PILES AND NOORINGS, 


WITH 


Johnson’s Patented Improvements. 
he Improvements made will save at least 50 per Cent. in the Cost of 


fixing and wear and tear of instruments. For Particulars and Pamphlet apply to the Patentce and Sole Manufacturer, FREDERICK JOHNSON, 
12, NORTH-STREET, WESTMINSTER, who was the Sole Licensee of Mitchell’s Patents, 


Screw Piles and Moorings, with the Improvements, are exhibited in the Machinery Department at the Crystal Palace, Sydenham. (D1209) 





INTERNATIONAL EXHIBITION, 1862, CLASSES 8 & 9, 
RUSTON, PROCTOR, AND CO. 


SHEAF IRONWORKS, LINCOLN, AND oo” WHARF, 67, UPPER 
LON . 


Will exhibit during the ensuing season at the International Exhibition as above, at the Crystal Palace, Sydenham, and at their London Store, their 
celebrated Portable and Fixed Steam Engines, Threshing Machines, Sawing Machinery, &c., which, by their intrinsic excellence, have won a wor Id-wide 
reputation, and have recently had awarded, for their superior tested merit, teu Silver and Bronze Prize Medals, 








"THAMES STREET, 


AND SEVERAL MONEY PRIZES AND 
HIGH COMMENDATIONS. 


THEY WERE ALFO HONOURED BY THE AWARD 


or 
SHE LARGE GOLD MEDAL 
AND 
DIPLOMA CF MERIT 
AT THE 





Imperial and International Exhibition SS 
Held in St. Petersburg. 











R. P. and Co.’s PORTABLE STEAM ENGINES are offered to the Public as unrivalled in the combination of advantages which they possess. 
They are now in use in large numbers throughout Great Britain, and in almost every country in Europe, and India and Australia, For 
quality of material, strength of construction, high finish, economy of working, and efficiency for all the purposes to which a portable engine can be 
applied, they successfully maintain THE FIRST RANK. They are specially adapted for Winding, Pumping, Sawing, Grinding, &c. For EXPORTATION 
they are suitably adapted to the Foreign Markets. SHIPPERS and MERCHANTS will thus find peculiar advantages in exporting this Machinery. — 
For Illustrated Catalogues, with revised prices aud description of the above, and also their Steam Threshing Machines, Flour and Bone Mills, Sawing 
Benches, Timber Mills, Steara Pumps, &c., 


Apply to RUSTON, PROCTOR, and CO., SHEAF IRONWORKS, LINCOLN, 


AND KENNETT WHARF, 67, UPPER THAMES STREET LONDON 


——— 





PATON'S PATENT MIVERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, ssascescroneo o 
WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 

















A NUMBER 


wit 
A eng ATO A 


of these 


MACHINES 


Are at present 


BORING 


WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
IIALF THE USUAL COST 
For Borne, 
And with 
THREE TIMES 
THE SPEED. 











ar M4 ‘ 
ingle and Double-Acting Hammers, 
OF ANY WEIGHT, continue to be manufactured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 Ib. and 30 Ib. to 
45 Tb. according to weight of Hammer. (1137) 


T. M. 
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Tn ENGINE? :” qe 


WORKS, 











i ’ i i 

TN. EDINBURGH. i I 

RE “a — 

The above Cuts represent T. M. Tennant and Co.’s New and Improved 
UPRIGHT 8-HORSE POWER STATIONARY STEAM ENGINE, 


8}-in. cylinder, 16-in. stroke, with large Multitubular Boiler of the strongest construction, containing sixty 2-in. Tubes. Fire-box constructed to burn 
wood, sawdust, or coal refuse. Stands on a cast-iron base, which serves the purpose of ash-pan, and is provided with a door in the front for removing 
the ashes and regulating the draught of the furnace. Entire space occupied, 5ft. 6in. by 4ft. 6in., requiring no building in.— Price £160.—Other sizes 


—e ’ 
_Itustrated Engine Catslogues pos free on application. Coloured Lithographed Illustrations of Engines, s Sears Coles « 


sk 
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nice for Patents, &c., 1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue | 
to procure British and Foreign Patents for Inventions, and Registrations 
of Desigus, at reduced char; ges Intending patentees should obtain their 
“‘ Handbook for Inventors,” gratis on application, or by letter. (8932) 


NOTIC E TO INVENTORS. 


( flice for Patents of Invention, 4, | 


Trafilgar-square, Claring-cross.—The ‘*‘ Circular of Information” 
may be bad, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law forthe United Kingdom, or 
Foreign Countries ; and every information as to all patents cranted from 
1617 to the present time, by ap r personally or by letter to Messrs, 
PRINCE and CO., Patent Office, 4, Trafalgar- square, Charing cross. (5017) 


r ‘o Inventors. — All Intending Pa- 


TENTEES should procure the HANDBOOK re; garding P ATENTS, 
their Cost, and the mode of procedure to be adopted. Issued, GRATIS, by 
the General Patent Company (Limited), 71, Fleet- street, London, 

(B610) MARSDEN LATHAM Secretary. 





. ’ a reve > " 

nventions !—Mr. William Brookes, 

Patent and Registration Agent (20 years’ practice in patent matters), 

62, Chancery-lane, London, ** A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


. ~s ~ a ‘A 
Patent Office, 53, Chancery-lane.— 

Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Dranghtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS reguiring assistance in preparing Drawings and Specifi- 
atious, and in patenting and carrying out mechanical inventions, Cireu- 
r of information and plate of Mechanical Motion free on application. 


(933) 
Jatents.—Inventors can be supplied 


(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 
84, Flect-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (B62) 





Patents. Mr. Vaughan, “Member 
of the Society of Arts, British and I oreign P: ans Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 


business connected wiih Letters Patent for luventions. 
tection, 6 to 8 guineas. A ** Guide to Inventors” free by post. (8611) 


. 
Patent and Designs Registration 
Offices, 5, Parliament-street, Westminster, S.W. Inventors may 
obtain the best advice in securing and perfecting g their inventions by appli- 
cation to ALLEN BRUTHERs, as above, who, as practical ‘engineers, and 
having extensive connections amongst manufacturers, especialiy of machi- 
nery, are frequentiy enabled to make for patentees very advantageous 
arranzements for renderiug their patents commercially v aluable by ” sale, 
licensing, or otherwise. No fee for consultations (D919) 


yanogen Steel, Cast Steel, Shear}! 
STEEL, and IMPROVED FOREST BLISTER STE EL, supplied 


to order by ROBERT MUSHET and CO., Forest Steel Works, near 
Cc olefe rd, Glo ucestershire. —Address to the Works, ‘ ‘oleford, (©2026) 


Prize Medal 


FOR 


LEATHER MAGHINE BANDS, 


BUCKETS, HOSE, ETC., 


AWARDED TO 
WEBS and SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS, &c., 
STOWMARKET, SUFFOLK, 


London Office, 11, Leadenhall-street, E.C., and at No. 2017, Class VIIL, 
Easte rn Annexe, International Exhibition. (D635) 


ENOCH TOMEY’S 
EUREKA GLASS GAUGES, 


TAY GLASS WORKS, PERTH. 


Provisional pro- 








TESTIMONIAL, 
(From ALEX. ALLAN, Esg@., Locomotive {Engineer, Scottish Central 
Railway, Locomotive Department, Peri h.) 

MR. ENOCH TOMEY, Pertu, 2ist January, 1961, 
Sir.—We have used your Glass Tubes for Water Gauges on our loco- 
motive boilers for the last seven years, and can recommend them to rail- 
way engineers as a very superior article. I have not seen any equal to your 

tubes. ALEX. ALLAN, Locomotive sineer, 


SEND FOR A Cli CIRCULAR. (ier) 





“PATENTEES OF GARBURETTED MALLEABLE CAST IRON. 


JOHN CROWLEY & (0., 


GENERAL IRONFOUNDEKS, MACHINE MAKE Rs, &e., 
KELHAM IRONWORKS, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Buil Ide rs, &c., to their 
MALLEABLE IRON re ASTINGS, whic h, where s'rength is required, are 
particularly applicable, and much cheaper where diffie: Tty is experienced in 
forging List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron. May be had upon application at the Works, or at the Branch 
Depot, 15, Major-st reet, _M anchester, (D760) 


AWARD OF PRIZE MEDALS. 

WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson 

The Vortex may be seen in motion in Class 8, Western Annexe, Inter- 
national Exhibition, 

WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 

Descriptive Circulars on app lication. (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 

CANAL IRONWORKS, KENDAL. 
Deseriptive circulars on application. 


ENGINEERS’ TCOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 
Anp 8, CANNON-STREET, LONDON, E.C., 

MAKERS OF 
SELF-ACTING, SCREW-CUTTING, 

AND RAILWAY WHEEL LATHES 


BORING, PLANING, SLOTTING, SHAPING, DRILLING, 
SCREWING, PUNCHING, SHEARING, PLATE- 
BENDING, CORRUGATING, AND BAND- 
SAWING MACHINES. 

SPECIAL TOOLS von, saete PLATES FOR FLOATING 

A 


TTERIES, &c. 
Prizz Mevat, Parts Exarsrrron, 1835. (576) 


(D922) 





| 
| 


| be affected by Heat, Cold, or Wet. 





_ 





CORRUGATED IRON WORKS, 
Established 1829. 


All kinds of Iron Roofing, Buildings, 


WORKSHOPS, Stores, Houses, Churches, } = arn &c., for come or 
exportation. Manufacturer of Hot-water Apparatus for Horticultural and 
other buildings.—Apply to W. H. GRIFFITH (late RICHARD WALKER), 
Grange-road, Bermondsey, S.E. (Bi34) 


. a i, + y 
Pp on Castings, of First-rate Quality, 

for machinery and other purposes. Iron roofing and every description 
of smith and founders’ work.—JAS. HAYWOOD, jun., Pha@uix ° undry, 
Derby. D145) 


J 2mptulicon, or India Rubber and 


CORK FLOOR CLOTH, superior to any material ever made 
the covering of Floors, &c., as laid at the Houses of Parliament. 
F. G. TRESTRAIL and CO., 19 and 20, Walbrook, E.C. Manufactory— 
South London Works, Lambe th. (B443) 


V uleanised India-Rubber “Machine | ; 


BANDS are holf the cost of Leather, and are warranted not to slip or 
A discount of 20 per cent. for cash off 
price I list. -MOSES, SON, and DAVIS, 21, Gutter-lane, Cheapside. (B616) 


PJancock’ Ss Vulcanised India- Rubber 


HOSE-PIPES and TUBING, of all sizes, for ENGINES, 

PUMPS, Xe. 

Steam Engine Packing (Rubber and Canvas combined) in Roll, Sheet, 
or Rings, suitable for all size stuffing-boxes. 

Vulcanised Rubber Washers for Steam-joints, and Valves for Steam 
Engines and Pumps. 

Price lists, with full instructions, post free, on application, . 

JAMES LYNE HANCOCK, V ulcanised India-Kubber Works, Goswell 
Mews, and 8, Goswell-road, London, . EC (4 898) 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &e. 


‘Phe Patent Mineralised and Vulea- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers. Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex, Warehouse, 9, Gresham- 
street West, London, E. C. 

N.B.—Scle Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter. in any thickness, (621) 


GREAT EXHIBITION, EASTERN (not Western) ANNEXE, CLASS 8. 
T oContractors.—Sissonsand White’s 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrsce, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

** Pile driving by steam power was next treated of, the author describing 
some of the most pri:cipal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful.” 

(D624) 


pumping and | Hydraulic Machinery, 


of the most improved modern construction, and adapted for every 
description of work, can be had from GWYNNE and CO., Hydraulic and 
Mechanical Engineers, Essex-street Wharves, Strand, London, 
Illustrated Catalogues on receipt of six stamps. (B618) 


(Jentrifugal Pumps.—Gwynne & Co. 


respectfully call the attention of all parties employing Machinery for 
raising large or smal] quantities of water or other fluids, to the great ad- 
vanta: possessed by their Patent Centrifugal Pumps for these purposes. 
All sizes, capable of discharging from 50 gallons to 500 tons per minute. 
They may be had on hire,—Prices and full particulars on application to 
GWYNNE and CO., Hydraulic and Mechameal Engineers, Essex-street 
Wharves, Strand, W.C., London,—No, 1870, Class VIIL., International 
Exhibition. The Medal awarded “ For good work and practical success,” 

(B619) 


Accidents are Unavoidable!! 


Every one should therefore Provide acainst them. 








THE RAILWAY PASSENGERS ASSURANCE COMPANY 


Grant Policies for Sums from £100 to £1,000, Assuring against 
ACCIDENTS OF ALL KINDS, 
An Annual Payment of £3 secures £1,000 in case of 
DEATIL by ACCIDENT, or a Weekly allowance of £6 to the 
Assured while laid up by injury. 

Apply for Forms of Proposal, or avy information, to the PROVINCIAL 
AGENTS, the BOOKING CLERKS, at the RAILWAY STATIONS, 
Or to the Head Cffice. 64, Cornhill, London, E,C. 


£102,817 have been paid by this Company as COMPENSATION for 
56 fatal Cases, and 5,041 Cases of Personal Injury. 


The SOLE COMPANY privileged to issue RAILWAY JOURNEY INSU 
RANCE Tickets, costing 1d., 2d., or 3d., atallthe PRINCIPAL STATIONS 
EMPOWERED BY SPéciau ACT OF PaRLIAMENT, 1849. 

64, Cornhill, E.C. WILLIAM J. VIAN, Secretary. 

(2527) 


WHITAKER AND CO’S 
PATENT RAILWAY SIGNAL INDICATOR. 


UNDER THE PATRONAGE OF 

His Grace the Duke of Bucking? am and Chandos ; Right Honourable the 
Earl of Clarendon, K.G., G.C.B.; Right Honourable the Earl of Essex; 
the Right Honourable the Earl of Dudley ; Lord kbury ; Viscount Malden ; 
the Right Honourable Sir George Cornewall Lewis, Secretary of State for 
War; the Kight Honourable C. P. Villiers, M.P., President of the Poor 
Law Board; Lord Wriothesly Russell; Lord Chesham; Major Creed, 
Director London and North-Western Raiiway ; the Honourable R. Capel ; 
the Honourable R. W. Grosvenor; J. 8. Peirce, Esq., C.E., A.1.C.E. ; 
E. Pemell, Esq., C.E., A.1.C.E. 

This invention has been examined and approved hy several eminent 
engineers, and has been in operation upwards of ten months. 

it acts as acheck upon the working of all distant or auxiliary signals, 
indicating their exact position to the signalmen; also showing them 
whether the lights in the signal lamps are in or out. 


PATENTEES, MESSRS. WHITAKER AND CO., 
WATFORD, HERTS. (D951 


ENGINEERS’ TOOLS FOR SALE, 
By Fox Brothers, Derby. 
AWARD OF JURY, JULY llth, 1862. 
Honourable Mention for Good, Serviceable 
Engineers’ Tools. 


Two Self-acting Planing Machines, will plane 8ft. long, 44ft. wide, and 
4ft. high. The cutting frame carries two powerful self-acting slide rests, 
and will plane at any angle, 

Two Self-acting Planing Machines, will plane 6ft. long, 1ft. 10in. wide, 
and lft 8in. high—very strong machines. 

A Self-acting Surfacing Lathe, very strong, with screw-cutting gear ; will 
surface on the chuck 5ft. diameter, the traverse of the rest being self-acting 
in both directions. 

A Self-acting Slide and Serew-cutting Brake Lathe, bed 18ft. long, 16}in. 
wide, centres 17in. high, will turn and surface on the chuck 4ft. 6in. 
diameter, and screws from in. to 3in. pitch ; universal chuck. Two plain 
ditto, driving gear all complete. 

A Self-acting Slide Lathe, bed 18ft. long, 16in. wide, 16in. centres, self- 
acting cross slide, two plain chucks and universal chuck, and driving gear 
complete. 

A Self-acting Slide Lathe, 15ft. long, 14in. centres, fitted most complete, 
and with driving gear. 

Two Self-acting Slide Lathes, 9ft. long, 9in. centres, in every part com- 
plete, and with driving gear. 

Two Vertical Drilling Machines, Self-acting. The horizontal slide carries 
a movable table 2ft, 3in. in diameter, and will suit work 18in. high, and 2pft. 
diameter ; will drill and bore from }in. to 4in. diameter. 

Three Screw Bolt Machines, = sean pan ien E- to 2in.; very strong, 
and furnishes 13 steel taps, and 13 pair of dies—Whitworth’s oer 

¢ 


KE. Page and Co., Laurence Pount- 


NEY- tomy Laurence Pountney-hill, Cannon-street, E.C., and 

Victoria Ironworks, Bedford, Manufacturers of Horizontal and Vertical 

Steam Engines, from 2) to 30-horse power, Portable Engines, and every 

description of Machinery. An extensive assortment, »lways ready for 

delivery, may be seen at the London Este \blishment, and illustrated cata- 
logues had upon application, D27 


— a ? ea Seer 
G eorge Whitehouse (Late James 
COLLEY and SONS), Manufacturer of Holster Pins and Boxes. 
Bolts and Nuts, Wood Screws, Rivets, Lifting Jacks, Railway Spikes, and 
every Description of Railway Fastenings, Hope Works, West Bromwich, 
Established 15i5, (D263) 
\{achine sry, Home and Export, for 
4 MINES, RAILWAYS, WATER and G ASWORKS, AGRICUL- 
TURE and MANUFAC! URE, Also, Pipes, Tubes, and General lronwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders, —Office, 18, Cannon-street, London, E.C, 
_Mustrated Catz tlogues free, on ‘stating 4 requirements. (D182) 


Y 
‘homas Dunn and Co., Engineers, 
&c., Manufacturers and Dealers in Every Saentetien a of RAILWAY 
PLANT and MACHINERY, and for Export, Windsor Bridge Llronworks, 
Manchester.—!mproved Portable Boilers, Engines, and Pumps, always 
ready for delivery. (B489) 


;\ ” eng 1 - ; 
J ohn Fowler, Jun., 28, Cornhill, 
LONDON, E.C, 
Fall particulars of FOWLER’S PATENT STEAM PLOUGII can be 
obtained by applying at the above address, 


Catalogues, containing prices and testimonials, sent post free. (B124) 


J and 8. Roberts, Swan and Small- 
2 


HEATH FOUNDRIES, West Bromwich, Engineers, and Makers of 
Gas and Water Pipes, Sugar Mills, Sugar Pans, Chill and Grain Rolls 
Bridges, Pamps, and Castings for Ironworks, Chemical and Gas Works, and 
Machinery of all sorts. (B98) 


J H. Sales and Co., Contractors, 
CF @ WEST RIDING RAILW AY CARRIAGE WORKS, SHEFF =— 
— Railway Al agons for Sale or Hire. (D658) 


J Martin, Tron and Brass Founder, 


4, Vine-street, York-road, Lambeth.—Every description of Casti 
executed with despatch, Lathes, Fly and Band Wheels, Malleable ion 
Spanrers, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Gas, Steam, 
and Water Valves. Lathes and Drilling Machines. Old Metal bought. ¢B625) 











2 nm ¢ / -ar 
john Bond, Inventor and Maker of 
ELER and BOND'S PATENT SINGLE, DOUBLE, and TREBLE 
ROLLER SPUR TEMPLE. More than one-half of the Looms in the 
United Kingdom are supplied; therefore its utility is established.— 
Address, J. »OND, Loom Maker, Burnley.—See Trade Mark. (C2083) 


fidge’s Patent Metallic Joint Rings 
and JOINTING, for Steam and Water Pipes, Manhole Lids, 
iv ; decidedly the best thing of the kind ever invented.—RIDGE and CO., 


Bradford, near Manchester. (D882) 
and J. Brown and Co., Rother- 


: 
G ® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCOMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


r 
Brass and Copper Tubes.—Muntz’s 
PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Kailways, and for 
Marine Boilers by H.M., Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes,—Add 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C, (B131) — 


fe 











Railway Wheel and Axle Company, 


Spring Hill Works, Birmingham, Engineers, Ironfounders, and 
General Contractors for Railway Plant, Manufacturers of Wheels and Axles, 
Points and Crossing~, Turntables, W rought and Cast Iron Girders, Bri 
and Roofs, Bolts, Spikes, xe. &e. &e. (D533 


' ? Y a) 
| (hubb s Patent Safes—The Most 

) Secure against Fire and Thieves, 
CHUBB'S FIRE-PROOF STRONG ROOM DOORS. 
DETECTOR LOCKS, and STREET-DOOR LATCHES. CHUBB’S CASH 
and DEEv BOXES, Ilastrated Price-list gratis and post-free.—-CH UBB 
and SON, 57, St, Paul’s Churchyard, London ; 23, Lord-street, Liverpool ; 
16, Market-street, Manchester ; and Horsely Fields, Wolverhampton, 

(B576) 


CHUBDS'S PATENT 


Prize Wedal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Ciass 8, No, 1948, 
TURBINES. 


N.B.—These References will be changed from time to time. 
Rossin Mills, Drogheda, May Ist, 1862, 

GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the “great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-whcel of the ordinary 
kind would require to give the same power. The wheel has been constan 
at work, and so far we have not bad the slightest trouble with it, and it 
just as good as the first day it was put to work, Many scientific, as well 
as practical miilwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and I6in. broad, with a fall of only 26}ft., should give upwards of 
3u-horse power, In fact, we think the Turbine W ‘heel, on your principle, 
is everything to be desired in a wi ater-wheel. 

Yours, faithfully, (Signed) WETHERILL, POWELL, and Co, 








King’s Mills, Huddersfield, March 27th, 1862, 

GENTLEMEN,—I have much pleasure in saying that the 50-Horse Power 
Turbine, for a fall of 8ft. 6in., you have erected for me works most satis- 
factorily. It gives me DOUBLE THE PowER I could obtain from my former 
Wheel from the sAME QUANTITY OF WATER. My former Wheel was one of 
the usual iron bucket wheels of 24ft. diameter and i1ft. 6in. broad. The 
Turbine Wheel is only 5ft. diameter and 2ft. 8in, broad. 1 consider your 
Turbine is much 8 iperior to any other Water-Power Machines in efficiency, 
economy, and simplicity of construction, and as it works perfectly steady 
and with a regularity of speed equal to that of any engine, there can, i 
think, be no doubt of its durability. 1 shall have great pleasure in showing 
it to any one interested, and give any information I possess on the subject, 


Yours truly, 
a W. C. NORTH, 
The China Clay Company, Limited, Plymouth, March 23rd, 1860, 
GENTLEMEN,—In reply to your inquiry respecting the Turbines we had 
from you last year, I have the pleasure to state that both of them are in 
satisfactory operation. One of them is working with a 110ft. fall, and is 
fixed at a point 80ft. from the bottom, The other works with a 30ft. fall, 
the whole of which is below the Turbine, so that it depends entirely upon 
suction, the water being conveyed to and from the Turbine in piping. In 
the case of the former machine we could not have erected a series of water- 
wheels to perform the same work at three times the cost of the Turbine 
and pipe ; and, in the second case, a water-wheel and gearing would have 
cost considerably more than the Turbine, and would have occupied space 
which we could not easily spare. These mae hines have bee: fixed and attended 
to by our ordinary working men, and there is no sign ut their wearing or 
getting out of order, When at work there is not the slightest shake or 
vibration, and I, therefore, presume they will be durable, 
Iam, Gentlemen, your obedient servant, 
(Signed) WILLIAM SAUNDERS. 


Charfield Mills, near Wotton-under- 
GENTLEMEN,—We very willingly testify that the Turbine of 20-horse 
power, on « fall of 18ft., which you er for us some months since, has 
worked very well, and that we are quite satisfied with its performance. It 
drives one of our mills for manufacturing woollen one We shall be very 
happy to show it to “1, one interested in the matte 
Yours obediently, SAMUEL LONG and Oo, 


e, Dec. 3rd, 1861. 





For Illustrated Circulars apply to THE } Nort Moor Fourpay Company, 
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F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 


The quantity required for Locomotive Boilers is about one pint of Pat 

Fluid to 1,000 gallons of water evaporated. 
For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprie tors, 
LE FRANC and CO., 58, Alderagate-street, London. (B596) 


Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
EirnminguamM—A,. PARKES, MANAGER, 
Contractors to the Admiralty. 


Marine and Locomotive Boiler Tubes ; ety manag Steam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, & 


London Agent, Hancoune bar Quast, 150, Fenchurch-street. (B488) 


E. PAGE & CO., 


LAURENCE POUNTNEY PLACE, CANNON STREET, 
LONDON, 








MANUFACTURERS OF 
ENGINEERS’ TOOLS, 
DRILLING MACHINES, 
PUNCHING AND SHEARING 
MACHINES, 
SLIDE AND SCREW 
CUTTING LATHES, 
PLANING MACHINES, 
SCREWING MACHINES, 
SHAPING MACHINES, &c. 
A large assortment always 

ready for delivery. 
PRICE LISTS FORWARDED. 
(D278) 





- ROBERTSON Ss 
PATENT WEDGE AND GROOVED 
FRICTIONAL GEARING. 


Spur, Bevel, and 
Mitre Wheels made to any required 
diameter, and to transmit any required 
amount of power. Fly-wheels for Steam 
Enzines Grooved to transmit their power. 
Wedge and Grooved Dise Clutches, 
Shafting, &e. Frictional Wheels thus 
formed are advantageously applicable to 
the heaviest as well as the lightest kinds 
of machine and millwright work, and 
especially so where the speeds are high, 
and where it is of importance to avoid 
noise, backlash, or risk breakage. These 
Wheels also form the best and least ex- 
pensive connecting and disconnecting 
frictional clutching gear that can be had, 
by simply drawing their peripheries in and out of contact. 

Apart from oydinary millwright purposes, Steam Engines and Gearing 
are compactly ‘arran, ged for a variety of purposes ; small size Machines, 
such as Fans, being fixed on a sole plate with the Engine, and motion 
given to the Fan by a grooved pinion keyed on its spindle, and acting on 
the rim of the fly wheel. 

STEAM ENGINES and GEARING for Mills for Rolling Iron and other 
Metals, Reversing Rolling Mills, Winding Purposes, Grinding Machinery, 
Dyewood Chip Mills, W ire-drawing Machinery, Paper Engines, Calico 
Dyeing and Bleaching Machinery, Circular Saws for Wood and for Hot 
Iron Rotatory and Reciprocating Pumps, Fan Blowers of all sizes. 

Licenses granted to users of Machinery for the unlimited use of the 
Wedge and Grooved Frictional system in their works. 

Circulars and Catalogues, giving particulars, free by post. 

PATENT FRICTIONAL GEARING COMPANY, Alliance Foundry 
147, East Milton-street, Glasgow. (Ds10) 


GAUNTLETT’S PATENT PYRO- 
METER OR HEAT GAUGE, 
FOR SUPERHEATED STEAM, HEATING STOVES, BOILER 
FLUES, WIRE ANNEALING OVENS, &c. &c. 
his Heat Gauge is constructed to 


indicate HIGH TEMPERATURES under ANY PRESSURE, and is 
vherefore peculiarly adapted for SUPERHEATED STEAM, 









The great advantage of this 
HEAT GAUGE consists in its 
capability of indicating HIGH 
TEMPERATURES beyond the 
reach of the ordinary Mercury 
Thermometer. Asan appendage 
tothe heating stoves of hot blast 
furnaces, it is invaluable, and is 
now in general use for this pur- 
pose, 

It is also adapted to show 
the temperature of the escaped 

roducts of the Steam BorLer 

LUES, and was used by Mr. 
Charles W. Williams for the 
Newcastle Coal Experiments, 
and under this hoad highly 
spoken of in Tue Evatneer of 
26th March, 1858, paye 243. 


TESTIMONIALS. 
55, Blackman-street, London. 
The Pyrometer you furnished me answers the purpose well, is very sensi- 
tive and reliable; enclosed is an engraving o the steam generator to which 
it is attached. GEORGE SCOTT. 
Whitehaven, 10th March, 1859. 
The Pyrometer or Heat Gauge we got from you some time ago has given 
perfect satisfaction, HEMATITE IRON CO., p. Isaac Armstrong. 





Reading, 15th February, 1859. 
HUNTLEYS and PALMER, 


Sir,—1I shall be obliged by your sending me another Pyrometer, I think 
this instrument is the means of saving a considerable quantity of fuel. 
Yours respectfully, (Signed) CHARLES E, DARBY, 
For the Brymbro Iron Co. 
Tanfield, near Manchester, sist March, 1859. 
In reply to your inquiry, we beg to state that the Pyrometer you supplied 
us with a year ago answers our purpose very satisfactorily. 
ASHWORTH, HADWEN, and CO. 


The Pyrometers answer well. 








Tees Ironworks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. 
We have now given the Pyrometer a considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat- 
ing stoves. Please send seven more as early as convenient, as we are con 
vinced that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi- 
cator.—We are, &c., (Signed) GILKES, WILSON, LEATHAM, and CO. 


Old Level Ironworks, Brierly-hill, Staffordshire, 
Mr. W. H. Gauntlett. January 22nd, 1858. 

Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 

pleasure in stating that they answer perfectly, are of very great 

service. They enable the workmen, who have care of the Hot Blast Stoves, 

to regulate the heat with much nicety, and at the same time enable us to 


detect any neglect on their —We are, LGROFT, and 
cae HALL, HO FT, and PEARSON. 
ty GA th Park, Middlesbro’-on- -on-Tees, 


INTERNATIONAL EXHIBITION, 1862, CLASS 31. 


HOBBS’S CHANGEABLE KEY BANK LOCK. 
Price £10 and upwards. 


HOBBS’S PATENT PROTECTOR LOCKS. 


8s. and upwards. 
‘HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2s, 6d. and upwards. 














aT | ) THE MACHINE-MADE LOCKS 


TAM 


ADAPTED FOR EVERY PURPOSE 


FOR WHICH 





LOCKS ARE REQUIRED 





AT 


PRICES THAT DEFY COMPETITION 








4-6 0OG1NE te. 
H HOBBS’S MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 





| MAY BE HAD OF ALL RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY 
Illustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to (B528) 


HOBBS AND hatat 76, CHEAPSIDE, LINDON, EC. 


PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 


AND WINDING MACHINE, 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 


























A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Borne, 
And with 
THREE TIMES 
THE SPEED. 





Single and Double- Acting Hammers, 


OF ANY WEIGHT, i factured at the doe 





address, of the different ‘designs as y ae the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 lb. and 30 lb. to 
(oeiey) 


ib, sng to weighs of Hammer. 





T. M. 
TENNANT 


AND 


CO,, 


NEWINCTON 


ENCINE 


WORKS, 








EDINBURGH. 





The above Cuts represent T. M. Tennant and Co.’s New and Improved 


UPRIGHT 8-HORSE POWER STATIONARY STEAM ENGINE, 


8}-in. cylinder, 16-in. stroke, with large Multitubular Boiler of the strongest aang feptaining: sixty 2-in. Tubes. Fire-box constructed to burn 
wood, sawdust, or coal Stands on a cast-iron base, which serves the purpose of agh-pan, and is ded with a door ip the front for removing 
the ashes and regulating the draught of the furnace. Entire space oceupied, Sft. 6in. by 4ft. 6in., requiring no building in.— Price £160.—Other sizes 





Orders received by UNTLETT bee 
and B, SAMUELSON 76 Cannon-street, London, (8062) 


ustrated Engine, Catalogues postfree on spplication. Coloured Lithegraphed Illustrations of Engines. Large Ihustented Outslagno of 














Aveust 8, 1862. THE ENGINEER. 











PRIZE MEDALLISTS ORIGINAL PATENTEES 


' oF THE x 
Rewer GREAT EXHIBITION, BUNNETT & CO. AND 
wa ty 1851. MANUFACTURERS, 


Invite the attention of Architects, Builders, and the Public, to their recent Improvements in 


REVOLVING IRON SHUTTERS, 


Thief-proof and Fire-proof, varying in price from 3s. 6d. to 6s. 6d. per Foot super, according to description and quality, 
inclusive of the Gearing for raising and lowering them. 


Works, Deptford, Kent; London Office, 17, Queen Street, City. 


GLASGOW OFFICE, 199, BUCHANAN STRERT. (D1316) 


THOMAS WORSDELL, 
BERKELEY STREET AND GRANVILLE STREET, BIRMINGHAM. 
International Exhibition, Eastern Annexe, No. 2031. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches; Travelling Crabs for Gauvtry 
Frames ; Pulley Biocks, &e. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Katchet Braves and General Machi- 
uery ; Wrought [ron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, 
Bottle, &c.; Improved Patent Wrought Iron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, aud Small Portable for Girders and 
Wire. 

Railway Train Bell Signal Apparatus; Rail-setting Presses, 
Jim Crows, and other Contractors’ Tools ; Railway Buffers, 
Screw Couplings, Bults and Nuts, &c. 

STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


PATON'S PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 

AND WINDING MACHINE, 
WILLIAM DIXON, 

GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 














k 


(D629) 











MANUFACTURED BY 



















A NUMBER 
of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Borne, 
And with 
THREE TIMES 
THE SPEED. 











Single and Double-Acting Hammers 
OF ANY WEIGHT, continue to be factured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 lb. and 30 Ib to 
35 Ib. according to weight of Hammer. (D1187) 





T. M, 
TENNANT 


AND 


CO,, 





NEWINCTON 





ENCINE 


WORKS, 


EDINBURGH. 





The above Cuts represent T. M. Tennant and Co.’s New and Improved 
UPRIGHT 8-HORSE POWER STATIONARY STEAM ENGINE, 


83-in. cylinder, 16-in. stroke, with large Multitubular Boiler of the stron i ini i i i 
‘ nder, . ! } f gest construction, containing sixty 2-in. Tubes. Fire-box constructed to burn 
page Reyer or = refuse. Stands on a cast-iron base, which serves the purpose of ash-pan, and is provided with a door in the front for removing 
regulating the draught of the furnace. Entire space occupied, 5ft. 6in. by 4ft. 6in., requiring no building in.— Price £160.—Other sizes 


in proportion. 
Tl d Engine Catal post- icati ured ustrati 
Engines and General Machinery, ‘2s. 6d. a ee. Ce Lithographed Illustrations of Engines, 6s, Largs Illustrated Orpass) of 











F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentces and Sole Proprietors, 

LE FRANC and CO., 58, Alderagate-street, London. (B596) 





Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
Biruinenam—A. PARKES, MANAGER. 
Contractors to the Admiralty. 
Marine and Locomotive Boiler Tubes; Superheating Steam and Con- 
denser Tubes ; Calico Printing and Embossing Rollers, &c. 
London Agent, Harcourt Quincey, 150, Fenchurch-street. (B488) 





E. PAGE & CO., 


LAURENCE POUNTNEY PLACE, CANNON STREET, 
LONDON, 


MANUFACTURERS OF 
ENGINEERS’ TOOLS, 
DRILLING MACHINES, 
PUNCHING AND SHEARING 
MACHINES, 


SLIDE AND SCREW 
CUTTING LATHES, 
PLANING MACHINES, 
SCREWING MACHINES, 
SHAPING MACHINES, &c. 

A large assortment always 
ready for delivery. 
=== PRICE LISTS FORWARDED. 
Price £32. (D278) 





INTERNATIONAL EXHIBITION, 


Western Annexe, Class 7, No. 1626. 


JOHN HUNT AND CoO., 
CLAY HALL IRONWORKS, OLD FORD, 
BOW, LONDON, E. 
ENGINEERS, MILLWRICHTS, AND MACHINISTS, 
AND MANUFACTURERS OF 
FRICTION METAL FOR LINING BEARINGS OF MACHINERY. 
The accompanying 
sketch of Patent 
Wheel Cutting Ma- 
chine, as exhibited 
y at the Exhibition 
(Se — i is for cutting the 


‘ie -, - sos hs . eth o or 
A ee Whe 
Y) se nonto 

. ! ul nl 







| 
required shape and 


size, or Of any de- 
sired bevel. (B606) 


eal 









IMPROVED LIFTING JACKS, 


HALRY’S PATENT IMPROVED RATCHET 
LIFTING JACK. JACK, 
MANUFACTURED BY 
W. and J, 
GALLOWAY, 
Parznt Rivet Works 
MancuzstTer. 


*,* The attention of 
parties who employ 


LIFTING JACKS 


is respectfully reque 

ed to the superiority 

of those annexed, over 
those hitherto in use, 


(8501) 








NO HOME COMPLETE WITHOUT A 


WILLCOX AND GIBBS’ 
SEWING MACHINE. 


The distinguishing feature of 
this “MECHANICAL MAR- 
VEL AND HOUSEHOLD 
NECESSITY” is its remark- 
able simplicity. Anyone, how- 
ever defici in hanical 
tact, can use it with success; at 
the same time it is so faithfully 
constructed that there is no 
fear of its being deranged in the 
hands of the most inexperienced 
operator. Unlike the more 
complicated machines, it never 
‘gets out of order unaccount- 
ably,” or otherwise, thus caus- 
ing it to be set aside at amoment, 

rhaps,when it is most needed ; 
| viens its popularity as a Fa- 
mily Machine wherever intro- 
duced. It may, indeed, be truly 
characterised as “ the perfection 
of mechanism,” and every house- 
wife may now, therefore, justly 
claim EMANCIPATION FROM 
THE DRUDGERY OF THE 
NEEDLF. 

WILLCOX AND GIBBS, Sewing Machine Company, 
No. 1, LUDGATE HILL (Corner of New Bridge-street). 


N.B.—These Machines may be seen in operation in the American De- 
partment, Class 7, INTERNATIONAL EXHIBITION. (8607) 











THE ENGINEER. 





Aveust 8, 1862. 














nice for Patents, &c.,1, Serle-street, 


Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 

procure British and Foreign Patents for Inventions, and Registrations 

f Designs, at reduced charges. Intending patentees should obtain their 
“ Handbook for Inventors,” gratis on application, or by letter. (8932, 


NOTICE TO INVENTORS. 


ffice for Patents of Invention, 4, 


Trafalgar-square, Clharing-cross.—The ‘‘ Circular of Information ”’ 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreign Countries; and every information as to ail patents granted from 
1617 to the present time, by applying personally or by letter to Messrs, 
PRINCEand CO., Patent Office, 4, Trafalgar-square, Charing cross. (5017) 


"To Inventors. — All Intending Pa- 


TENTEES should procure the HANDBOOK regarding PATENTS, 
their Cost, and the mode of procedure to be adopted. Issued, GRATIS, by 
the General Patent Company (Limited), 71, Fleet-street, London. 

(B610) lt. MARSDEN LATHAM. Secretary. 








nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
2, Chancery-lane, London, ‘‘A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps. (931) 


. . 1 
Patent Office, 53, Chancery-lane, 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Draughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Circu- 
lar of information and plate of Mechanical Motion free on application. 


(933) 
Patents.— Inventors can be supplied 


(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, K.C. Conducted by Mr. HENRY, Member 
Society of Arts. (B612) 


Jatents—Mr. Vaughan, Member 
of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., trausacts every description of 
business connected with Letters Patent for Inventions. Provisional pro- 
tection, 6 to 8 guineas. A ‘ Guide to Inventors * free by post. (611) 


° . . 
Jatent and Designs Registration 
Offices, 5, Parliament-street, Westminster, S.W. Inventors may 
obtain the best advice in securing and perfecting their inventions by appli- 
cation to ALLEN BROTHERS, as above, who, as practical ‘engineers, and 
having extensive connections amongst manufacturers, especially of machi- 
nery, are frequently enabled to make for patentees very advantageous 
arrangements for rendering their patents commercially valuavle by sale, 
licensing, or otherwise. No fee for consultations (Do19) 


yanogen Steel, Cast Steel, Shear 
STEEL, and IMPROVED FOREST BLISTER STEEL, supplied 


to order by ROBERT MUSHET and CO.,, Forest Steel Works, near 
Coleford, Gloucestershire. —Address to the Works, Coleford, (©2026) 


Railway Companies, Contractors, 
* and Agents supplied with Keys, Treenails, Bushes, Sleepers, 
Barrows, and all descriptions of Railway Plant and Stores, by W. P. 


FRANCE, Great Western Saw Millis, Bridge Wharf, VPaddington.— 
Debentures taken in payment if required, 


ENOCH TOMEY’S 
EUREKA GLASS GAUGES, 


TAY GLASS WORKS, PERTH. 

















TESTIMONIAL, 
(From ALEX. ALLAN, Esg., Locomotive Engineer, Scottish Central 
Railway, Locomotive Department, Perth.) 

MR. ENOCH TOMEY, Pertu, 2lst January, 1861. 
Sik,—We have used your Glass Tubes for Water Gauges on our loco- 
motive boilers for the last seven years, and can recommend them to rail- 
way engineers as a very superior article. I have not seen any equal to your 

tubes. ALEX, ALLAN, Locomotive Engineer, 


SEND FOR A CIRCULAR. 


(D767) 


PATENTEES OF GARBURETTED MALLEABLE CAST IRON. 


JOHN CROWLEY & CO., 


GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 
KELHAM IRONWORKES, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
forging List of articles made in Malleable Cast Tron, as well as ordinary 
Cast Iron. May behad upon application at the Works, or at the Branch 
Depot, 15, Major-street, Manchester. (D760) 


VORTEX TURBINES. 
AWAKD OF PRIZE MEDALS. 

WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to she further recog- 
nition of the merits of this wheel, shown in the aw:rd of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson, 

The Vortex may be seen in motion in Class 8, Western Annexe, Inter- 
national Exhibition. 

WILLIAMSON BROTHERS, CANAL ITRONWORKS, KENDAL. 

Descriptive Circulars on application, (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


Y ’ 
ENGINEERS TOOLS. 
Gc. & A. HARVEY, 
ALBION WORKS, GLASGOW, 
Anp 8, CANNON-STREET, LONDON, E.C., 

MAKERS OF 
SELF-ACTING, SCREW-CUTTING, 
AND RAILWAY WHEEL LATHES 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, 
SCREWING, PUNCHING, SHEARING, PLATE- 
BENDING, CORRUGATING, AND BAND- 
SAWING MACHINES. 
SPECIAL TOOLS FOR ARMOUR PLATES FOR FLOATING 
BATTERIES, &c. 
Prize Mepat, Paris Exursrtron, 1855. 


(D922) 


(D576) 


CORRUGATED IRON WORKS, 
Established 1829. 


All kinds of Iron Roofing, Buildings, 


WORKSHOPS, Stores, Houses, Churches, Schools, &c., for home or 
exportation. Manufacturer of Hot-water Apparatus for Horticultural and 
other buildings.—Apply to W. H. GRIFFITH (late RICHARD WALKER), 
Grange-road, Bermondsey, S.E. (B134) 


[ron Castings, of First-rate Quality, 

for machinery and other purposes. Iron roofing and every description 
of smith and founders’ work.—JAS. HAYWOOD, jun., Phauix Foundry, 
Derby. (D145) | 


Vulcanised India-Rubber Machine 


BANDS are half the cost of Leather, and are warranted not to slip or 
be affected by Heat, Cold, or Wet. A discount of 20 per cent. for cash off 
price list.—MOSES, SON, and DAVIS, 21, Gutter-lane, Cheapside. (B616) 





TO ENGINEERS, MILLWRIGHTS, STEAM PACKET COMPANIES, &c. 


The Patent Mineralised and Vulca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 


and Co., in 
Valves. Hose Pipes, Delivery and Suction, 
Washers, Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 


Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham- 
strect West, London, E. C, 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft. 4 in, diameter, in any thickness, (621) 


TO ENGINEERS AND MANUFACTURERS. 


Hancock's Vulcanised India-Rubber 


BANDS for DRIVING MILLS and MACHINERY, of any length, 
width, or thickness, up to 24 in, wide. 
The Manufacture of these Bands is now much improved, and they will 
resist moist or dry heat, and all climates, 
Price Lists, with full instructions, post free, on application. 
JAMEs LYNE HANCOCK, Vulcanised India-Rubber Works, 8, Goswell- 
road, opposite Spencer-street, London, E.C. (B6) 








GREAT EXHIBITION, EASTERN (not Western) ANNEXE, CLASS sg, 
‘{o Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied. Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W. F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

‘* Pile driving by steam power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White’s as being the most economical and practically useful.” 
(D624) 


Ironfounders, &c. —J. Ireland, 


T° 
Foundry Engineer, Manchester, begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense,— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, Strangeways, Manchester ; or to his agents, CARRICK 
and BROCKBANK, 37. Princess-street, Manchester. (D1309) 


Pumping and Hydraulic Machinery, 


of the most improved modern construction, and adapted for every 
description of work, can be had from GWYNNE and CO., Hydraulic and 
Mechanical Engineers, Essex-street Wharves, Strand, London, 

Illustrated Catalogues on receipt of six stamps. (B618) 


. t 
‘entrifugal Pumps.—Gwynne & Co. 
respectfully call the attention of all parties employing Machinery for 
raising large or small quantities of water or other fluids, to the great ad- 
vantages possessed by their Patent Centrifugal Pumps for these purposes. 
All sizes, capable of discharging from 50 gallons to 500 tons per minute. 
They may be had on hire.—Prices and full particulars on application to 
GWYNNE and CO., Hydraulic and Mechanical Engineers, Ravmatvens 
Wharves, Strand, W.C., London.—No. 1870, Class VIIL, International 
Exhibition. The Medal awarded “ For good work and practical success,” 
(B619) 


»>2 . . . 
Patent Bitumenized Pipes for Water, 
GAS, and DRAINAGE.—Reduction in Price on account of the 
Exemption from Duty on Paper.—These Pipes possess all the properties 
necessary for the conveyance of Water Gas, and also for Drainage purposes, 
viz., great strength, great durability, and perfect inoxidability ; and being 
non-conductors are not affected by frost like metal pipes ; they are proved 
to resist a pressure of 220 lb. on the square inch (equal to 500-ft. head ot 
water), and can be made up to any greater strength if required. They are 
only one-fourth the weight, and when laid down are fifty per cent. cheaper 
than iron pipes ; they are made in 7-ft. lengths, and the joinings are simple 
and inexpensive. These Pipes have been in use nearly three years, and have 
given the most perfect satisfaction, 
Further particulars as to joining, &c., and specimen pipes may be obtained 
at the office of the company, on application to Mr. ALEXANDER YOUNG, 
14, Cannon street, E.C., London. (B523 


Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC., 
AWARDED TO 
WEBB and SON, 
CURRIERS, LEATHER MERCHANTS, 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C., and at No. 2017, Class VIIL, 
Eastern Annexe, International Exhibition, (D635) 














TANNERS, 


& C.y 





ENGINEERS TOOLS FOR SALE 


By Fox Brothers, Derby, 
AWARD OF JURY, JULY 11th, 1862. 
Honourable Mention for Good, Serviceable 
Engineers’ Tools, 
Two Self-acting Planing Machines, will plane Sft. long, 44ft. wide, and 
tft. high. The cutting frame carrics two powerful self-acting slide rests, 


and will plane at any angle. ‘ 7 
Two Self-acting Planing Machines, will plane 6ft. long, 1ft. lovin. wide, 


} and Ift. Sin. high—very strong machines. 


A Self-acting Surfacing Lathe, very strong, with screw-cutting gear ; will 
surface on the chuck Sit. diameter, the traverse of the rest being self-acting 
in both directions. 

A Self-acting Slide and Screw-cutting Brake Lathe, bed 15ft. long, 164in. 
wide, centres 17in. high, will turn and surface on the chuck 4ft. Gin. 
diameter, and screws from jin. to 3in. pitch ; universal chuck, Two plain 
ditto, driving gear all complete. 

A Selt-acting Siide Lathe, bed 1Sft. long, 16in. wide, 16in. centres, self- 
acting cross slide, two plain chucks and universal chuck, and driving gear 
complete. 

A Self-acting Slide Lathe, 15ft. long, l4in. centres, fitted most complete, 
and with driving gear. 

Two Self-acting Slide Lathes, 9ft. long, 9in. centres, in every part com- 
plete, and with driving gear. 





Two Vertical Drilling Machines, Self-acting. The horizontal slide carries 
{ a movable tabie 2ft. 3in. in diameter, and will suit work 18in. high, and 2}ft. 
| diameter ; will drill and bore from }in. to 4in, diameter. 
Three Screw Bolt Machines, will screw bolts from jin. to 2in.; very strong, 
| and furnishes 13 steel taps, and 13 pair of dies—Whitworth’s —_— 220) 
(D1220 





| worked very well, and that we are quite satisfied with its performance. 


Page and Co., Laurence Pount- 


E. NEY-PLACE, Laurence Pountney-hill, Cannon-street, E.C., and 
Victoria Ironworks, Bedford, Manufacturers of Horizontal and Vertical 
Steam Engines, from 2} to 30-horse power, Portable Engines, and every 
description of Machinery. An extensive assortment, always ready for 
delivery, may be seen at the London Establishment, and illustrated cata- 
logues had upon application. D277 


(;2orge Whitehouse (Late James 


COLLEY and SONS), Manufacturer of Holster Pins and Boxes, 
Bolts and Nuts, Wood Screws, Rivets, Lifting Jacks, Railway Spikes, and 
every Description of Railway Fastenings, Hope Works, West Bromwich, 
Established 1815. D263) 


. al 
[achinery, Home and Export, for 
L MINES, RAILWAYS, WATER and GASWORKS, AGRICUL- 
TURE and MANUFACTURE. Also, Pipes, Tubes, and General Lronwork, 
N.B.—S. HOLMAN represents Houses, having every facility for heavy 
orders.—Office, 18, Cannon-street, London, E.C. 

(D182) 





Illustrated Catalogues free, on stating requirements. 


r ~ ~ 
[‘homas Dunn and Co., Engineers, 
- &c., Manufacturers and Dealers in Every Description of RAILWAY 
PLANT and MACHINERY, and for Export, Windsor Bridge lronworks, 
Manchester.—improved Portable Boilers, Engines, and Pumps, always 
ready for delivery. _(B489) 


J ohn Fowler, Jun., 28, Cornhill, 
LONDON, E.C. 

Full particulars of FOWLER’S PATENT STEAM PLOUGH can be 
obtained by applying at the above address, 

Catalogues, containing prices and testimonials, sent post free. (B124) 











J and S. Roberts, Swan and Small- 


® HEATH FOUNDRIES, West Bromwich, Engineers, and Makers of 
Gas and Water Pipes, Sugar Mills, Sugar Pans, Chill and Grain Rolls, 
Bridges, Pumps, and Castings for Ironworks, Chemical and Gas Works, and 
Machinery of all sorts, (B593) 





J H. Sales and Co., Contractors, 


WEST RIDING RAILWAY CARRIAGE WORKS, SHEFFIELD, 
—Railway Wagons for Sale or Hire. (D658) 


J Martin, Iron and Brass Founder, 


@ 4, Vine-street, York-road, Lambeth.—Every description of Castings 
executed with despatch. Lathes, Fly and Band Wheels, Malleable Iron 
Spanners, Lathe Carriers, Screw Stocks, &c., Brass Bearings, Gas, Steam, 
and Water Valves. Lathes and Drilling Machines. Old Meta) bought. (B625) 


john Bond, Inventor and Maker of 


ELER and BOND'S PATENT SINGLE, DOUBLE, and TREBLE 
ROLLER SPUR TEMPLE. More than one-half of the Looms in the 
United Kingdom are supplied; therefore its utility is established.— 
Address, J. bOND, Loom Maker, Burnley.—See Trade Mark, (C2033) 








= . ’ a 7 . . . 
Ridge s Patent Metallic Joint Rings 
and JOINTING, for Steam and Water Pipes, Manhole Lids, 
&c. ; decidedly the best thing of the kind ever invented.—RIDGE and CO., 
Bradford, near Manchester. (D882) _ 


and J. Brown and Co., Rother- 


@® HAM IRONWORKS, ROTHERHAM, Manufacturer of PATENT 
SOLID IRON and STEEL FACED LOCUMOTIVE ENGINE, TENDER, 
CARRIAGE, and WAGON TYRES. (C923) 


~ r T ? 
Brass and Copper Tubes.— Muntz’s 

PATENT SOLID ROLLED BRASS and COPPER TUBES, now 
extensively used on the principal Home and Foreign Railways, and for 
Marine Boilers by H.M. Government and the leading Steam-Packet Com- 
panies, are cheaper and more durable than the ordinary tubes.—Address, 
GEORGE RICHARDSON and CO., 1, New Broad-street, E.C. (B131) 














bd coe ae 4 =r M 
Railway Wheel and Axie Company, 

Spring Hill Works, Birmingham, Engineers, Ironfounders, and 
General Contractors for Railway Plant, Manufacturers of Wheels and Axles, 
Points and Crossings, Turntables, Wrought aud Cast Iron Girders, Bridges 
and Roofs, Bolts, Spikes, &c. &c. &e, (D533) 


Prize Medal, 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Cuass 8, No, 1948. 
TURBINES. 


N.B.—These References will be changed from time to time. 
Rossin Mills, Drogheda, May Ist, 1862. 

GENTLEMEN,—It is now some months since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-wheel of the ordinary 
kind would require to give the same power. The wheel has been constoatly 
at work, and so far we have not had the slightest trouble with it, aud it is 
just as good as the first day it was put to work. Many sciextitic, as well 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 


| diameter and I6in. broad, with a fall of only 264ft., should give upwards of 


3U-horse power. In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired in a water-wheel. on 
Yours, faithfully, (Signed) WETHERILL, POWELL, and Co. 


King’s Mills, Huddersfield, March 27th, 1862, 

GENTLEMEN,—I have much pleasure in saying that the 50-Horse Power 
Turbine, for a fall of 8ft. Gin., you have erected for me works most satis- 
factorily. It gives me DOUBLE THE POWER I could obtain from my former 
Wheel from the sAME QUANTITY OF WATER. My former Wheel was one of 
the usual iron bucket wheels of 24ft. diameter and 11ft. 6m. broad. The 
Turbine Wheel is only ft. diameter and 2ft. 8in. broad. I consider your 
Turbine is much superior to any other Water-Power Machines in etliciency, 
economy, and simplicity of construction, and as it works perfectly steady, 
and with a regularity of speed equal to that of any engine, there can, I 
think, be no doubt of its durability. I shall have great pleasure in showing 
it to any one interested, and give any information I possess on the subject. 


Yours truly, 
V C. NORTH. 


The China Clay Company, Limited, Plymouth, March 23rd, 1500. 

GENTLEMEN,—In reply to your inquiry respecting the Turbines we had 
from you last year, L have the pleasure to state that both of them are in 
satisfactory operation. One of them is working with a 110ft. fall, and is 
fixed at a point 30ft. from the bottom, The other works with a Joft. fall, 
the whole of which is below the Turbine, so that it depends entirely upon 
suction, the water being conveyed to and from the Turbine in piping. Iu 
the case of the former machine we could not have erected a series of water- 
wheels to perform the same work at three times the cost of the Turbine 
and pipe ; and, in the second case, a water-wheel and gearing would have 
cost considerably more than the Turbine, and would have occupied space 
which we could not easily spare. These machines have bee fixed and attended 
to by our ordinary working men, and there is no sign vt their wearing or 
getting out of order. When at work there is not the slightest shake or 


| vibration, and I, therefore, presume they will be durable. 


am, Gentlemen, your obedient servant, a 
(Signed) WILLIAM SAUNDERS. 





Charfield Mills, near Wotton-under-Edge, Dec. 3rd, 1861. 
GENTLEMEN,—We very willingly testify that the Turbine of 2v-horse 
power, on a fall of 18ft., which you erected for us some months since, a 
oe one of our mills for manufacturing woollen cloths. We shall be very 
appy to show it to any one interested in the matter. © 
"Yours obediently, SAMUEL LONG and Co. 


For Illustrated Circulars apply to THE NoxTH Moor FounDRy 
Oldham. 


ComMPAnyY, 
(D147) 








SEPT. 5, 1862. 








F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. ; 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. p : : 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London. ( 596) 


ROLFE AND GREEN, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


ULL, 


* . an . 
nvite the attention of Engineers and 
IRON SHIPBUILDERS resident Abroad to tie facilities which they 
possess for executing orders for FIRST-CLASS and ALL 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 








both of QUALITY and PRICE—they can offer to their friends Abroad a | 


medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Pnice 
Lists forwarded on application. (C1304) 


ae 
COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 
EstaBLisuxD 1752. 
MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 


“COCKER’S” PATENT STEEL ROPE WIRE 


In long lengths, from 10 Ib. to 40 Ib. pieces, without welding, and capable 
of bearing as zh a breaking strain as any in the market. Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851, 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1555, and MEDAL of HONOUR 
awarded to COCKER BKOTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 


? 
ENGINEERS’ TOOLS. 
G. & A. HARVEY, 
ALBION WORKS, GLASGOW, 

Anp 8, CANNON-STREET, LONDON, E.C., 
MAKERS OF 
SELF-ACTING, SCREW-CUTTING, 
AND RAILWAY WHEEL LATHES, 
BORING, PLANING, SLOTTING, SHAPING, DRILLING, 
SCREWING, PUNCHING, SHEARING, PLATE- 
BENDING, CORRUGATING, AND BAND- 
SAWING MACHINES. 
SPECIAL TOOLS FOR ARMOUR PLATES FOR FLOATING 
BATTERIES, &c. 
Prize Mepat, Paris Exurpition, 1855. (D576) 


Cc. DE BERGUE AND CO. 
PATENT PUNCHING AND SHEARING MACHINES, 


RIVETTING MACHINES, AND RIVET-MAKING MACHINES, 
ALL ON NEW AND IMPROVED PRINCIPLES, 
Note.—Particulars and Testimonials on Application, 

C. DE BERGUE and Co., Manufacturers of Wrought and Cast-Iron. 
Bridges and Girders, Wrought Iron Swivel Dock Bridges of all sizes 
Roofing, Iron Buildings, Water Wheels, Boilers, Water Tanks, Machine- 

made Rivets, &c. : 4 
Note.—Plans and Estimates on Application. 

C. DE BERGUE and CO,, Patent Buffers and Draw Springs for Loco- 
motive Engines, Wagons, &c. Manufacturers of Piliar Cranes, Water 
Cranes, and other Railway Work. 

WORKS—STRANGEWAYS, MANCHESTER, 
LONDON OFFICE, 10, STRAND (near Charing-cross), W.C. 
(C1364) 


International Exhibition, 
—— 1862. = 


A) MEDAL. © 

Na Class 7 & 8. 

SODA-WATER MACIIINERY. 
SAMSON BARNETT, 

23, FORSTON STREET HOXTON LONDON, N., 


S bortridge, Howell, 














Y 

and Co., 

MERCHANTS, STEEL CONVERTERS, and REFINERS; Forges, 
Tilts, and Rolling Mills, HARTFORD STEEL WORKS, SHEFFIELD. 
Manufacturers of every kind of Cast Steel for Taps, Dies, Chisels, and 
Turning Tools. Improved soft-centred Steel for Taps; warranted not to 
fly in hardening ; this article is invaluable for large taps. Improved hard- 
centred Steel for Lathe Harbors, &c. ; also Improved Cast Steel Files, for 
Engineers and Machinists’ purposes. 

Sole manufacturers of HOWELL’S PATENT HOMOGENEOUS METAL, 
combining the strength of Steel with the malleability of Copper, for 
Plates, Angles, and Rivets for Beilers ; also, Plates for Shipbuilding, Brew- 
ing Vats, and Locomotive Fire-boxes, Solid Axles, and Cranks and Pins for 
Marine and Locomotive Engines and Piston Rods. 

RUSSELL and HOWELL’S PATENT HOMOGENEOUS 
STEEL TUBES. 

Howell’s Patent Chain for Cables, Coupling Chains, Crane Chains, and 
all other purposes where reliable strength is required; aiso Cast Steel 
Rolls turned and finished to order. 

Lists of prices, testimonials, and further particulars may be known at the 
National Exhibition of 1862, in Class No, 32; also at London Offices, No. 39, 
Nedford.street, Strand, London; and 24, Cliff-street, New York. (D681 






and CAST 





xtraordinary Bargains, Fire-proof 
SAFES AT HALF-PRICE. — A Provincial Insurance Company 
having lately amalvamated with a London office, and having no further 
use for a considerable number of Wrouzht Iron Fire-;,roof Safes and Deed 
Chests, lying at the chief and branch offices, have returned them to the 
manufacturers to be sold for half their original cost. They were all made 


to order for the Company, at the Vuican Safe Works, Birmingham, in 1*61, | 


have only been in use eight months, and are warranted FIRE AND 
BURGLAR-PROOF 
fittings. cost and present price of each Safe and Chest, sent post-free with 
M‘Kenna, Morris, and Co.’s Iiustrated Price List. To parties in want of a 
really good Safe, the advantages here offered must be obvious. as they may 
secure an article with the manufacturer’s guarantee, QUITE EQUAL TO 
NEW, AT HALF ITS REAL VALUE, and to remove the doubt naturally 
felt in purchasing a second-hand article unseen, it is requested that parties 
will in no instance remit the money until the safe is received and approved. 
They will be sent carriage paid to any Station, and if not found in every 
respect perfect and satisfactory, may be returned without any cost what- 
ever to the party ordering it.—For full particulars, Address, M‘KENNA 
MORRIS, and CO., Vulcan Safe Works, Cumberland-street, —- ; 

1387, 





OTHER | 


A printed description of the various sizes, inside | 
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ENOCH TOMEY’S 
EUREKA GLASS GAUGES. 


TAY GLASS WORKS, PERTH. 
TESTIMONIAL 


(Frem R. LAYBURNE, Es@., Monmouthshire Railway and Canal 
Company, Locomotive Department, Newport.) 
NEWPORT, MONMOUTHSHIRE, March 11, 1861. 
MR. ENOCH TOMEY, Perth. 
Deak Sir,—In reply to your letter of the 9th inst., I beg tosay that I 
have used your Glass Tubes for locomotive engine water gauges upwards of 
| five years, during which time I have tried samples from other makers, but 
have found none equal to yours. I am, dear Sir, yours faithfully, 
kh. LAYBURNE, 





SEND FOR A CIRCULAR. 


“PATENTEES OF GARBURETTED MALLEABLE GAST IRON, 


JOHN CROWLEY & C0., 


GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 
KRELHAM IRONWORES, SHEFFIELD. 


J. C. and Co. beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
| forging List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron. May behad upon application at the Works, or at the Branen 
Depot, 15, Major-street, Manchester. (D760) 


VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 


WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson, 

The Vortex may be seen in motion in Class 8, Western Annexe, Inter- 
national Exhibition. 


WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 
Descriptive Circulars on application. (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


Exhibition Medal of 1862 to 
THE 











COPPER ROLLER COMPANY, 
LIMITED. 
BinmincnamM—A. PARKES, Manacer. 
Contractors to the Admiralty. 


Marine and Locomotive Boiler Tubes; Superheating Steam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, &c. 


London Agent, Harcourt Quincey, 150, Fenchurch-street. (B488) 











BY IER MAJESTY’S ROYAL LETTERS PATENT. 


W Allchin and Son, Patentces 


and MANUFACTURERS of an IMPROVED 


STEAM SUPERHEATING APPARATUS, 
SUITABLE FOR PORTABLE, LOCOMOTIVE, STATIONARY, AND 
MARINE BUILERS. 

Can be applied to old as well as new. EFFECTING a SAVING in FUEL 
of THIRTY-FIVE to FORTY PER CENT.,, and a surprising INCREASE 
in the POWER of the ENGINE, likewise a REDUCTION of TWENTY- 

FIVE to THIRTY PER CENT. in FEED WATER. 

For particulars, apply to ALLCHIN and SON, Engineers and Mill- 
wrights, Iron and Brass Founders, Globe Works, Northampton. (D272 
Prize Wedal, : 
INTERNATIONAL EXHIBITION, LONDON, 1862, 


Ciass 8, No. 1948. 
TURBINES. 


N.B.—These References will be changed from time to time. 





(D767) | 





Print Works, Hadfield, August 7th, 1862. 
GeNTLEMEN,—I am glad to say the 18-horse power Turbine for a loft, fall, 
you have supplied to me, works most satisfactorily, and fully realises what 
you guaranteed, I can speak with confidence to its superiority over the 
common water-wheels in efficiency, economy, and easier application under 
any circeumstanecs. I intend in some time to replace some of my common 
water-wheels with your Turbines. Yours, &c., JOHN DALTON. | 


Rossin Mills, Drogheda, May 1st, 1862. 

GENTLEMEN,—It is now some mouths since we had this pleasure, and 
since it is upwards of a year that we have had the Turbine at work we 
think it our duty to again add our testimony to its perfect efficiency in 
every respect, and the great satisfaction it has given us. We have much | 
more power than we expected to have, and the quantity of water this 
wheel uses is much less than any first-class water-wheel of the ordinary 
kind would require to give the same power, The wheel has been constantly 
at work, and so far we have not had the slightest trouble with it, and it is 
just as good as the first day it was put to work, Many scientific, as well | 
as practical millwrights, have seen the wheel at work, and have expressed 
surprise at its great power with such a small expenditure of water. We 
drive six pairs of wheat stones, besides the necessary cleaning and dressing | 
machinery. This fact is quite sufficient proof to any one at all acquainted 
with such work. It certainly does appear surprising that a wheel of 25in. 
diameter and I6in. broad, with a fall of ouly 26}ft., should give upwards of 
30-horse power, In fact, we think the Turbine Wheel, on your principle, 
is everything to be desired in a water-wheel. 

Yours, faithfully, (Signed) WETHERILL, POWELL, and Co, 








King’s Mills, Huddersfield, March 27th, 1862, 
GENTLEMEN,—I have much pleasure in saying that the 50-Horse Power 
Turbine, for a fall of 8ft. 6Gin., you have erected for me works most satis- 
| factorily. It gives me DOUBLE THE PowER I could obtain from my former 
| Wheel from the SAME QUANTITY OF WATER. My former Wheel was one of | 
the usual iron bucket wheels of 24ft. diameter and 11ft. 6in. broad. The 
Turbine Wheel is only 4ft. diameter and 2ft. 8in. broad. 1 consider your 
Turbine is much s iperior to any other Water-Power Machines in efficiency, 
economy, and simplicity of construction, and as it works perfectly steady, 
and with a regularity of speed equal to that of any engine, there can, | 
think, be no doubt of its durabil ty. I shall have great pleasure in showing 
it to any one interested, and give any information I possess on the subject. 
- Yours truly, 
W C. NORTH. 
The China Clay Company, Limited, Plymouth, March 23rd, 1860. 
GENTLEMEN,—In reply to your inquiry respecting the Turbines we had 
from you last year, 1 have the pleasure to state that both of them are in 
satisfactory operation. One of them is working with a 110ft. fall, and is 
fixed at a point 20ft. from the bottom, The other works with a S0ft. fall, 
the whole of which is below the Turbine, so that it depends entirely upon 
suction, the water being conveyed to and from the Turbine in piping. Ia 
the case of the former machine we could not have erected a series of water- 
wheels to perform the same work at three times the cost of the Turbine 
and pipe ; and, in the second case, a water-wheel and gearing would have 
cost considerably more than the Turbine, and would have ——- space 
| which we could not easily spare. These machines have bee: fixed and attended 
| to by our ordinary working men, and there is no sign ct their wearing or 
| getting out of order. When at work there is not the slightest shake or 
vibration, and I, therefore, presume they will be durable. 
tam, Gentlemen, your obedient servant, 
(Signed) WILLIAM SAUNDERS. 


For Illustrated Circulars apply to 











| THE NORTH MOOR FOUNDRY CO., OLDHAM. 


(D147) 


u 
(ice for Patents, &c.,1, Serle-street, 
Lincoln’s-inn, London, W. C.—Messrs. DAVIES and HUNT continue 
to procure British and Foreign Patents for Inventi , and Regi ti 
| of Designs, at reduced charges Intending patentees should obtain their 
* Handbook for Inventors,” gratis on application, or by letter. (8932) 


| 
| £2 % NOTICE TO INVENTORS. 
| 
| 
| 

















ffice for Patents of Invention, 4, 


Trafilgar-square, Charing-cross.—The ‘*‘ Cireular of Information 
may be had, gratis, as to the reduced expense and facility of protection 
for inventions under the new Patent Law for the United Kingdom, or 
Foreigu Countries; aud every information as to all patents granted from 

| 1617 to the present time, by applying personally or by letter to Messrs, 

| PRINCE and CO., Patent Oilice, 4, Trafalgar-square, Charing cross. (5017) 

| 

| 





nventions !—Mr. William Brookes, 


Patent and Registration Agent (20 years’ practice in patent matters), 
62, Chancery-lane, London, ** A Guide to Inventors” may be had free on 
application, or by post on forwarding two postage stamps, (931) 


| i . ° ‘ "ied 
Patent Oftice, 53, Chancery-lane.— 
Mr. CLARK, Practical Engineer, Patent Agent, and Mechanical 
Dranughtsman, of Twenty-five years’ experience, begs to offer his services 
to INVENTORS requiring assistance in preparing Drawings and Specifi- 
cations, and in patenting and carrying out mechanical inventions. Cireu- 
lar of information and plate of Mechanical Motion free on application. 


(938) 
Patents.—Inventors can be supplied 


(free by post) with a Pamphlet of Information relating to BRITISH 
and FOREIGN PATENTS and REGISTRATIONS, from the Patent Office, 
84, Fleet-street, London, E.C. Conducted by Mr. HENRY, Member 
Society of Arts. (B639) 


Patents. Mr. Vaughan, Member 

of the Society of Arts, British and Foreign Patent Agent, 15, South- 
ampton-buildings, Chancery-lane, W.C., transacts every description of 
business connected with Letters Patent for Inventions. ‘Provisional pro- 
tection, 6 to 8 guineas, A “ Guide to Inventors” free by post. (W611) 


To Inventors.—The General Patent 


COMPANY, Limited, 71, Fleet-street, London, obtains PATENTS 
for INVENTIONS and Registrations for Designs, at moderate charges, 
Unusual advantages afforded to Inventors. A HANDBOOK as to the 
course of procedure and charges for securing patents is-ued gratis. 

_ (B610) R. MARSDEN LATHAM, See, 


oa ‘ | a) a) 
C yanogen Steel, Cast Steel, Shear 
| STEEL, and IMPROVED FOREST BLISTER STEEL, supplied 
to order by ROBERT MUSHET and CO., Forest Steel Works, near 
| Coleford, Gloucestershire.—Address to the Works, Coleford. (C2026) 











Patent Bitumenized Pipes for Water, 
| GAS, and DRAINAGE.—Reduction in Price on account of the 
Exemption from Daty on Paper.—These Pipes possess all the properties 


(D922) | Necessary for the conveyance of Water Gas, and also for Drainage purposes, 


viz., great strength, great durability, and perfect inoxidability ; and being 
non-conductors are not affected by frost like metal pipes ; they are proved 
| to resist a pressure of 220 lb. on the square inch (equal te 500-ft. head of 
water), and can be made up to any greater strength if required. They are 


only one-fourth the weight, and when laid d fifty . c 
STEPHENSON METAL TUBE AND | han bom pe men they abe made in 7tt. length, amd the Jolainge are cinte 


and inexpensive, These Pipes have been in use nearly three years, and have 
given the most perfect satisfaction, 

Further particulars as to joining, &c., and specimen pipes may be obtained 
at the office of the company, on application to Mr. ALEXANDER YOUNG, 


14, Cannon street, E.C., London. (BS23 


CORKUGATED IRON WORKS, 
Established 1829. 


All kinds of Iron Roofing, Buildings, 


WORKSHOPS, Stores, Houses, Churches, Schools, &c., for home or 
exportation. Manufacturer of Hot-water Apparatus for Horticultural and 
other buildings.—Apply to W. H. GRIFFITH (late RICHARD WALKER), 
Grange-road, Bermondsey, 8.E. (B84) 

a . ne = . * al 

ron Castings, of First-rate Quality, 

for machinery and other purposes. Iron roofing and every description 

of smith and founders’ work.—JAS. HAYWOOD, jun., Phonix Foundry, 
Derby. (D145) 


V ulcanised India-Rubber Machine 


BANDS are holf the cost of Leather, and are warranted not to slip or 
be affected by Heat, Cold, or Wet. A discount of 20 per cent, for cash off 
price list.—MOSES, SON, and DAVIS, 21, Gutter-lane, Cheapside. (B616) 


TO ENGINEERS, MILLWKIGHTS, STEAM PACKET COMPANIES, &e, 


‘The Patent Mineralised and Vuleca- 


NISED INDIA-RUBBER, manufactured by WILLIAM WARNE 
and Co., in 
Valves. 
Washers, 





Hose Pipes, Delivery and Suction, 
Flexible Tubings. 
Sheets. Driving Belts or Mill Bands, 
Railway Buffers, Engine Packing. 

And all other India-Rubber articles in use by engineers and others. To 
be had at the Mills, Tottenham, N., Middlesex. Warehouse, 9, Gresham. 
street West, London, E. C. 

N.B.—Sole Manufacturers of Valves of the Patent Mineralised (Red) 
India-Rubber, up to 6 ft, 4 in, diameter in anv thickness, (621) 


TO ENGINEERS AND MANUFACTURERS. _ 


Panceck’s Vulcanised India-Rubber 


BANDS fer DRIVING MILLS and MACHINERY, of any length 
width, or thickness, up to 24 in. wide, . 

The Manafacture of these Bands is now much improved, and they will 
resist moist or dry heat, and all climates, 

Price Lists, with full instructions, post free, on application, 

JAME»s LYNE HANCOCK, Vulcanised india-Rub ¢ Works, 8, Goswell- 
road, opposite Spencer-street, London, E.C. (B8) 





GREAT EXHIBITION, EASTERN (not Western) ANNEXE, CLASS 8, 
To Contractors.—Sissonsand White's 


PATENT STEAM PILE DRIVER, the most perfect and economical 
piling machine to which steam has been applied, Description and testi- 
monials sent on application to 8, Station-terrace, Hull. 

Extract from a report of a paper on Pile Driving, read before the Society of 
Civil Engineers, by Mr. W, F. Bryant, of the Westminster Bridge Works, 
December 5th, 1859 :— 

“* Pile driving by stean power was next treated of, the author describing 
some of the most principal machines which have been invented, preferring 
Sissons and White's as being the most economical and practically useful. 
(1624) 





PRIZE MEDALS. 
INTERNATICNAL Exuiprrion, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
(Phe Crucibles Manufactured by the 


PATENT PLUMBAGO} CRUCIBLE COMPANY are the onty 
kind for which a MEpAL ha been AwaRDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Bres,, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are uvaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles, In consequence of their — durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IKON MELTING, the average work- 
ing of which has proved to be about seven pays; Stee, Mev@ine, which 





| are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF Steen 


FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 
The Patent Plumbago Crucible Company likewise manufacture and 


| import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
| descriptions of Fire Standing goods, and every requisite for the Assayer 


and Dentist. 
For Lists, Testimonials, &c., apply to 
THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D1441) 


—————————— 
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JOHN WARNER AND SONS, 
BELL AND BRASS FOUNDERS TO HER MAJESTY, HYDRAULIC ENGINEERS, &c., 
8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 














No. 15 





| No. 2.—-WARNERS’ STRONG HORSE FRAME, suitable for Rasing Water by meas of Pumps from Wells of 50 ft, to 150 ft. deep. 
No. 5.-WARNERS’ SMALL HORSE FRAME, suitable for Raising Water from Wells of from 30 ft. to 80ft. deep. It can be worked by a pony or donkey, 

No. 54—WARNERS’ PORTABLE HORSE FRAME, fitted with Two 6-in. FORCE PUMPS, mounted on a strong Wood Frame, with Wheels suitable for Raising Water from Rivers or Wells &c. 
within 25 ft. of the surface. Flexible suctiun can be used with this Engine. 

No. 11.—WARNERS’ HAND FRAME, fitted with either SINGLE or DOUBLE-BARREL BRASS PUMPS, COPPER AIR VESSEL, and HANDLES for one or two men. 
Water from Wells 25 ft, deep, and Forcing it any height for the supply of Water to Gentlemen's Houses, Railway Stations, &c. 

No. 13..—WARNERS’ ENGINE FRAME, for BREWERS’, DISTILLERS’, or BLEACHERS’ Use with TREBLE-BARREL FULL-WAY PUMPS, for either Hot or Cold Liquor, To be drivey 


by HORSE or STEAM POWER. 


N»>. 133.—WARNERS'’ STRONG WELL FRAME, fitted either with Handles or Manual or Rigger or Steam Power. 
Suitable for situations where a large quantity of Water is required, or for Wells of 200 to 300 ft. deep, 


Suitable for Raising 


Tue Pumps may be fixed in the Frame, or down the Well, according to 


the depth. 
Wo. 35.—WARNERS’ PATENT CAST-IRON LIFT PUMP, for raising Water from Wells not more than 25 ft. deep. Prices, 
69.—WARNERS’ PATENT BRASS LIFT AND FORCE PUMP, for the Supply of Cisterns, &. Prices, 24-in., £6: 3-in., £7; 3}-in., £8; 24-in. light, £4 15s. ; 3-in. ligh £5 15s. 

No. 394.—WARNERS’ IMPROVED PATENT DOUBLE-ACTION FORCE PUMP, FIRE ENGINE, OR LIQUID MANURE DISTRIBUTOR, Price, with Barrow, £6 6s, 


No. 42 WARNERS’ 44-IN. PORTABLE GALVANIZED IRON een MANURE PUMP ON STAND, <2 15s.’ 


INTERNATIONAL : EXHIBITION. 


2}-in. short £11s.; 24-in. long, £1 10s. ; 3-in., £2 4s. ; 3} in., £2 9s.; 4-in. £2 18s, 


Class 8. WESTERN ANNEXE.—Pumps, Beer Engines. Class 10. Near EASTERN DOME. —Waterclosets. | Apraratus, Class 31, HARDWARE COURT.—Bells, Urns, Lamps, Braziery Goods, 
Class 9. EASTERN ANNEXE.—Garden Engines, Syringes, &c. Class 31. SOUTH EAST TRANSEPT.—A Peal of Eight Bells and Chiming | Bath, Steam Fittings, Plumbers Cocks, 
John Warner and Sons’ poe Illustrated Catalogue will be forwarded, post-free, on ap paeien. (Boo? 








PATENT ASPHALTE “CALDRON, INTERNATIONAL EXHIBITION, CLASS 8, WESTERN ANNEXE. 
a TANGYE BROTHERS & PRICE, BIRMINGHAM, 


es Ta 


FOR LAYING ASPHALTE FLOORS. 
THE CHEAPEST AND BEST KIND OF FLOOR, 


IMPERVIOUS TO WET, AND VERMIN WILL NOT TOUCH IT, 





PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THB 


NEW PATENT HYDRAULIC LIFTING JACK. 


These Compound Jacks Lift either from the Foot or Top, are most 5 
simple in action and construction, very safe and portable, made of the | » 
best scrap iron, and so arranged that one man can lift from 4 to 60 f 
tons. 

HYDRAULIC SHIP JACKS, Screw and Traversing Jacks, Crabs 








Full particulars sent free by 


WooDSsS ann COCKSEDGE, 


IRONFOUNDERS, STOWMARKET. 
_ (D363) 


FRANCIS MORTON AND Co., 


JAMES-STREET, LIVERPOOL, Steam Winches, and Cranes. ; 
LONDON OFFICE 19, PARLIAMENT STREET, WESTMINSTER, London Agent—Mr. 8, HOLMAN, 18, C: a, E.C. \ 
DRAWING ht 3, MANUFACTURERS OF Paver Jace. asia Wroveurt Trox ome JACK. 
CORRUGATED GALVANISED : Sar = 
IRON RCOFING PLATES 
OF ALL 8128, 
GALVANISED IRON 
ROOFING TILES 
EASILY FIXED, 
AND PREPARRD FOR 
Export. 
Tron Roors AND BuILDINGS, 


Tilustrated lists and full particulars on application. 

IMPROVED COPPER ROPE LIGHTNING CONDUCTORS, complete, 
10d. to ls Sd. per foot 

IMP ROVED DRY HAIR FELTS, in long lengths, 1s. 1}d. to 1s. 7d. per 

ard, Wire Ropgs, &. ; Wei@npripess, 

"Sole manufacturers and patentees of the Prize Iron Cable Strand Fenc- 
ing, for railways, parks, pleasure grounds, and farm lands, and for export 
to the colonies, Saves wo-thirds of the labour vsually 1eq uired in 











ORIGINAL PATENTEES. 
SNOXELL & CoO.’S 


REVOLVING SAFETY SHUTTERS, 


SNOXELL & ce AT A REDUCED PRICE, WITHOUT EXTRAS. 


IRON OR WOOD ONLY, AND IRON-EDGED, OFFERING 
ALL THE SECURITY OF SOLID METAL 


Sash Bars AND STALL-BOARD PLATES OF EVERY DESCRIPTION. 
THIS PATENT IS WITHOUT MACHINERY 


Being most Simple and Secure, and is worked from within 
easily by a Boy, as shown. 


Messrs. SNOXELL 


Possess ample Testimonials of its Superiority over other 
ents. 











fixing. (D449) 
ak Ria e >> ‘ ee ee ee aie BLIND MAKERS TO NER MaAJesty, BY APPOINTMENT. 
IMPROVED LIFTING JACKS, No. 96, REGENT STREET, W., anp Manvracrory, 
HALEY’S PATRNT IMPROVED RATCHBT 35, OLD STREET, near GOSWELL STREET, F.C. 
LIFTING JACK. JACK, (B638) 
MANUFACTURED BY ee ee eee ee 
Wind J THOMAS WORSDELL, Berkeley-street, ‘Birmingham. 
GALLOWAY, 
Internnational Exhibition, Eastern Annexe, No. 2031. 


Patent River Worxs 

Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hard, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches; Travelling Crabs for Gauutry 
Frames ; Pul'ey Blocks, &e. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Ratchet Braces and General Machi- 
nery ; Wroug cht Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’ s, Windlass, Tripod, 
Bottle, &c. ; Imp roved Patent W rought Tron Hydraulic Jacks, 
to raise fro m 4 to 200 tons; Hydraulic Machines to Test Bar 
Tron, Steel, Chain Cables, and Small Portable for Girders and 
Wire. 

Railway Train Bell Signal Apparatus ; Rail-setting Presses, 
Jim Crows, and other Contractors’ Tools ; ; Railway Buffers, 
Screw Couplings, Bolts and Nuts, &c. 


STEAM CRANES, LIF TING JACKS, &c., KEPT IN STOCK. (D629) 


MANCHESTER, 





*s* The attention of 
parties who employ 


LIFTING JACKS 





is respectfully request- 
el to the superiority 
of those annexed, over 
tLose hitherto in use. 


(8501) 























Oct. 3, 1862. 
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Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC, 


AWARDED TO 


WEBB and SON, 
CURRIERS, LEATHER MERCHANTS &c., 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII, Eastern Annexe, International Exhibition. (D635) 


SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK CRANES. 
forrest and Barr, Makers of 


VERTICAL SAW-FRAMES for cutting Balk Timber and Deals; 
Woo1-planing, Moulding, and Morticing Machines ; 
DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W:NCIIES, for 
i <« Ships or other purposes, for economising labour; HIGH 
SSURE, Condensing, and Compound STEAM ENGINES; GRAIN 
MILUS of every description ; Gearing, &c. The improved PAISENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 
material ; sizes, from 20 cwt. upwards.—For further particulars apply to 
FORREST and BARR, Engineers, Glasgow. (C298) 


TANNERS, 





Circular Saw-tables ; 
PATENT SAFETY 








W. MARSHALL Z SONS, 
BRITANNIA IRONWORKS, 
GAINSBUROUGH, LINCOLNSHIRE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 
STEAM ENGINES, 
THRESHING MACIILNES, 
CORN MILLS, SAW BENCHES, 


MORTAR MILLS, 
STEAM PUMPS, &c. &e. 





Illustrated Catalogues post-free 
on application. 
LONDON OFFICE, 8, CANNON-STREET, E.C. 


—_ COOK'S 
PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
3 holes in § boiler plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lit., it can be used for repairs inside a boiler or 
cannuul be uscd, 








(D360 


flue in sitnations whore the Duar ’ 
it is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 
Price £15. 
Agent, H. H. WILLIAMS, 

8, Cannon Street Cuambers, Lonpoyn, EC. 


And naay be had of all Wholesale Ironmongers 
___(D1580) 


WHEATMAN AND SMITH 
RUSSELL WORKS, 
KELHAM ISLAND. SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 

AND MARUFACTURERS OF 
SAWS, FILES, EDGE TOOLS, 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 












Machine, Planing, Moulding, Groov- 
ing, Feathering, Chipping and Side 


9 Irons, and every description of 
a 







Wood-shaping Tools. 


IMPROVED TILLERS, 
7’ BUCKLES, GIBS & WEDGES 


FOR LOG AND DEAL FRAMES, 


Z S = S 
—— ——> 


PATENTEES AND MANUFACTURERS OF THE 


FACE-PLATE GROUND CIRCULAR SAWS, 
AND WHEATMAN’S ANTIFRICTION KEY TILLER, 
(D1173) 


Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c. &e 


For Log and Dea! Frames. 


HENDERSOW?’S 





PATENT DERRICK CRANES. | 


Prize Medal. 


PRACTICAL UTILITY, MODERATE COST. 


0 be Seen Working at the Exhibi- 


- TION BUILDINGS, London, from 1 ton upwards.—Always on hand, 
HENDERSON’S PATENT DERRICK CRANES, from 10 ewt. upwards ; 
Makers of PORTABLE CRANES, from 20 cwt. upwards ; IMPROVED 
STEAM WINCHES ior ships and other purposes ; Singie and Double Power 
CRAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
a other Cranes, Also Makers of SLUICE VALVES for Waterworks.— 
ta further particulars apply to BOWSER and CAMERON, Springfield 

onworks, McNeil-street, Glasgow. (D1356) 


ENOCH TOMEY’S 
EUKEKA GLASS GAUGES, 


TAY GLASS WORKS, PERTH. 
TESTIMONIAL 


(From ALEX. ALLAN, Esg., Locomotive Engineer, Scottish Central 
Railway, Locomotive Department, Perth.) 
MR. ENOCH TOMEY, Pertu, 2lst January, 19861. 
S1r.—We have used your Glass Tubes for Water Gauges on our loco- 
motive boilers for the last seven years, and can recommend them to rail- 
way enginecrs as a very superior article. I have not seen any equal to your 
tubes. ALEX. ALLAN, Locomotive Engineer, 





; __ SEND FOR A CIRCULAR. 
“, —- for . , = 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 
HULL, 
jnvite the attention of Engineers and 


IRON SHIPBUILDERS revident Abroad to the facilities which they 
possess for executing orders fer FIRST-CLASS and ALL OTHER 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they cau offer to their friends Abroad a 
medium for making tiieir purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


"J 3 
VORTEA TURBINES. 
AWARD OF PRIZE MEDALS. 

WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the farther reeog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 

The Vortex may be secn in motion in Class 8, Western Annexe, Inter- 
national Exhibition. 

WILLIAMSON BROTITERS, CANAL IRONWORKS, KENDAL. 
Descriptive Circulars on application. (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class &, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 

CANAL IRONWORKS, KENDAL. 

Descriptive circulars on application. 


(D922 


Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
sIRMINGHAM—A, PARKES, MANAGER. 
Contractors to the Admiralty. 


Marine and Locomotive Boiler Tubes; Superheating Steam and Cun- 
denser Tubes ; Calico Printing and Embossing Rollers, &c. 
_London Agent, Harcourt Quincey, 150, Fenchurch-street. (B488) 


EF. DAW’S 








PATENT ARTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,000 gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London, (B596) 
PATENTEES OF GARBURETTED MALLEABLE GAST IRON. 
JOEN CROWLEY & CO., 
GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 
HELHAM IRCNWORKS, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicatle, and much cheaper where difficulty is experienced in 
forging List of articles made in Malleable Cast Tron, as well as ordinary 
Cast Iron. May behad upon application at the Works, or at the Branch 
Depot, 15, Major-street, Manchester. (D760) 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 

EstasLisnen 1752 


MANUFACTURERS OF STEEL, FILES, AND WIRE, 
ALSO OF 


“COCKER’S” PATENT STEEL ROPE WIRE | 


In long lengths, from 10 Ib. to 40 Ib. pieces, without welding, and capable 
of bearing as bnyzh a breaking strain as any in the market, Each piece | 
warranted to twist round its own diameter. 
Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER | 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 
First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855, and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, | 
London, 1856. (9498) "| 


Class 8, International Exhibition, 1862. 
HONOURABLE MENTION OF 


JOSEPH WHITE'S S.L.V. OIL FEEDERS, 





Which effectually prevent Waste, Dirt, avd Accidents, either in lubri- 
cating engines and machinery, or filling house, ship, and factory lamps. 
_ They economise Time and Oil to a surprising extent, as, when the can is 
in use, the spout is always full of oil, reuly to flow in a moment if the air 
valve be pressed, yet not a single drop can éscape after the valve is suffered 
to close. Recent improvements, for which the inventor has secured 
Letters Patent (see Tne ENGINEKR, August id, 1862), not only render 
them more simple and certain in action, but reduce their cost nearly 50 
per cent., making them at once the best and cheapest Oil Feeders ever 
made. 
No. 1 2 3 4 5 6 7 8 
Is. 6d. 1s. 9d. 2s, 2s. 8d. 2s. 6d. 25.90. 8s. 3s, 6d. each.’ 
Mafutactured and sold, Wholesale and for Exportation, by the Inventor 
andjPatentee, JOSEPH WHITE, 7, Trinity-street, Borough, London, S.E. 
(B648) 








(D767) 


(Shubb’s Patent Safes.—The Most 
Secure against Fire and Thieves, 


CHUBB’S FIRE-PROOF STRONG ROOM DOORS. CHUBB'S PATENT 
DETECTOR LOCKS, and STREET-DOOR LATCHES. CHUBB’S CAS 
and DEEv BOXES. Illustrated Price-list gratis and post-free.—CHUB 
and SON, 57, St. Paul’s Churchyard, London; 28, Lord-street, Liverpool ; 
16, Market-strect, Manchester ; and Horsely Fields, pean = 


CONDIE’S PATENT STEAM HAMMERS, 


SINGLE and DOUBLE-ACT- 
ING HAMMERS, from 3 ewt, 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c, on 
appplication to J, M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C, WYLIE, successor 
to JOHN CONDIE, 8, Cannon* 
street, London, E.C. 

(D111) 
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Made any shape or 
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Mi Wronght iron Cistern, for 
wie Water or Oil 


HW Me 24. to 84. per gallon. 












urney and Bellamy, Millwall, 


POPLAR, E.—Wrought-iron TANKS, CISTERNS, FUNNELS, 
GIRDERS, &c. These are much cheaper and lighter than any other make, 
Cattle Troughs for Farmers. (8424, 


INTERNATIONAL EXHIBITION, 1862, Class 13. 


“Only Prize Medal awarded for Excellence of Construction of 
; Mathematical Instruments.” 


quares. — W. F. Stanley’s 


IMPROVED (late STANLEY & ROPINSON’S), 
Recommended in ** The Engineer,” “ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 58, and 7s. 6d.; 31-in., 
8s. 6d. and 5s 6d, ; 23-in., 2s, 6d. and 4s, 

Jsogon Squares for taking and reversing angles, 
Improved Engineers’ Scales, 12-in box wood, 28.0d. ; ivory,8s, 
Improved Engineers’ Drawing Boards. 

Improved Engineers’ Drawing Instruments, 
MANUFACYORY, 8, GREAT TURNSTILE, HOLBORN 

LONDON, W.C (B215) 





“International Exhibition, | 
——~ 1862. va 





SO)A-WATER MACHINERY. 
SAMSON BARNETT, 

23, FORSTON STREET HOXTON nee 

MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 











| Phe Patent Tubular Tuyere possesses 


greit advantages over the ordinary Tuyeres, both for its durability 

| and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, 16in. long .. .. «2 oo oe oe os 289, each, 
No, 2 ~ 18in. ,, co ce ce ce ce 00 ce SMe gp 
No. 8 ” 20in. ,, oo 00 ce ce ce co 00 Set op 
No. 4 » in. ,, oo se 06 06 66 6o 06 Geb «6 


No.5 an 24tin. ,, co 0s ce ec ce cc co GO mw 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. (D676) 


PRIZE MEDALS. 


INTERNATIONAL Exutpition, Class I. and IT. 


_PATENT PLUMBAGO CRUCIBLES. 


The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oniy 
kind for which a Mrpat has been awarprp, and are now used exclusively 
by the Enelish, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arscnals of Wool- 
wich, Brest, and Toulon, &c, &c, ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Htefiners in this country and abroad. The great ol 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordivary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
« other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz, MALLEARLE Ikon MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FURL TO EVERY TON OF STuKL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, ant saving the great loss which arives from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &:., Stove Backs, all 
descriptions of Fire Standing goods, aud every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D1441) 
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International Exhibition, Class 8, No. 1796. 
HONOURABLE MENTION. 


BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 
J. BECK, Sanitary Engineer, Patent Valve Works, 
1382, GREAT SUFFOLK STREET, SOUTHWARK, £.F. 


(Bes?) 
CASTINGS, 


Any Weight and Quantity, with the utmost 
despatch, at Country Prices, 


HENRY GOODWIN, Jun., 


IKONFOUNDER, &c., 





67, GREAT GUILDFORD-STREET, Borouan, S.E. 









Builders’ and Engineers’ Patterns of every 
description. Riggers, Fly-wheels, Columns, 
Girders, &c. 


7 
CRABS, BLOCKS, JACKS, MORTAR MILLS, &e. «vosx) 
THWAITES & CARBUTT, 
LONDON OFFICES, 
(4, CANNON STREET, E.C. 
GENERAL 
ENGINEERING TOOL AND 
PATENT STEAM HAMMER 
MAKERS. 

SINGLE AND DOUBLE-ACTION 
STEAM HAMMERS 
Froin 3 ewt. to 20 tons, 


with or without 
an SELF - ACTING MOTION. 





Vulcan Ironworks, 
BRADFORD, YORKSHIRE. 
(B626) 


JOHN GLASGOW, 
GOVERNMENT CONTRACT WORKS, 
TRAFFORD STREET, 
MANCHESTER, 
MANUFACTURER OF 

Lifting Jacks, Parallel Vices, 
Hoisting Crabs, Pulley Blocks, 
Chain Cable, Chain Rigging, 
Shackles, Hooks, Thimbles, An- 
chors, 

And every description of Ship Work, 

SCREW BOLTS, RIVETS, 

AND 










_ —— RAILWAY SPIKES, 
fe. al Of all sizes and descriptions, 
CALLE EA. 


fererourperees 


LATHES: 
* Scuewina, DRILLING, PLANING, SLOTTING, 
SHAPING, PUNCHING, AND SULAKING 
MaAcuines, RIVET-MAKING 
MACHINES. 








(B498) 








J. TYLOR AND SONS, 


MANUFACTURERS, 
WARWICK LANE, NEWGATE STREET, 
LONDON. 

PRICED CATALOGUES ON APPLICATION. 


Steam Fittings to Engineers’ own Patterns. Every Description of 
Steam Fittings in Stock, (B600 





Patent Bitumenized Pipes for Water, 


GAS, and DRAINAGE.—Reduction in Price on account of the 
Exemption from Duty on Paper.—These Pipes possess all the properties 
necessary for the conveyance of Water Gas, and also for Drainage purposes 
viz., great strength, great durability, and perfect inoxidability ; and being 
non-conductors are not affected by frost like metal pipes ; they are proved 
to resist a pressure of 220 lb. on the square inch (equal te 500-ft. head ot 
water), and can be made up to any greater strength if required. They are 
only one-fourth the weight, and when laid down are fifty per cent. cheaper 
than iron pipes ; they are made in 7-ft. lengths, and the joinings are simple 
and inexpensive. These Pipes have been in use nearly three years, and have 
given the most perfect satisfaction. 

Further particulars as to joining, &c., and specimen pipes may be obtained 
at the office of the company, on application to Mr. ALEXANDER YOUNG, 
14, Cannon street, E.C., London. (B523 


TAYLOR’S IMPROVED “ TRACTION ENGINE.” 





= 2. 
ll wll A 
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» 
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_J ames Taylor and Co., Engineers 

a: d BOILER MAKERS, Britannia Werks, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, aud Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Improved Corrugating Machines, 
&c., to whom all applications must be mace for License to Manufacture 
Taylor’s Patent Steam Winches and Cranes. (8261) 


; IMPROVED LIFTING JACKS, 


HALRY’S PATENT IMPROVED RATCHET 


LIFTING JACK. JACK, 


MANUFACTURED BY 
W. and J. 
GALLOWAY, 
Patent Rivet Works 
MancuxsTER. 


*,* The attentien of 
parties who employ 


LIFTING Jacks 


is respectfully request- 
ed to the superiority 
of those annexed, over 
those hitherto in use, 


(850°) 





CONTRACTORS’ LOCOMOTIVES, STEAM AND 
OTHER CRANES, WAGONS, DOBBIN CARTS, 
BARROWS; 


AND EVERY Description OF RatLway AND Contractors’ PLANT, &c. 














«;) ir 


Ss 








Cheap Locomotives for Contractors and other Purposes. 


HENRY HUGHES, 
ENGINEER AND MANUFACTURER OF RAILWAY PLANT, 
And every kind of Machinery, 

FALCON WORKS, LOUGHBOROUGH. 
These Engines are exceedingly useful to Contractors, and for all cases 
where heavy loads have to be carried up steep inclines. They are fitted iu 
the best style, and with every requisite—Mr. HENRY HUGHES, Falcon 
Works, Loughborough. (D943; 


INTERNATIONAL EXHIBITION. 
HONOURABLE MENTION, 


JOY’S PATENT STEAM HAMMERS, 
DAVID JOY & CO., 


ENGINEERS, MIDDLESBRO’-ON-TEES, 
MANUFACTURERS OF 
IWarine, Siationary, and Locomotive 
Engines, 
ALSO OF 


PATENT SELF-ACTING 
STEAM HADIMERS, 
Single and Double-acting, with Se lf-acting 
Valve on the new principle of steam- 
moved valves, Which are at the same time 
usable as hand gear. By these Hammers 
every variety of blow is given with the 

utmost simplicity of parts. 


ALSO, 

PATENT STEAM STEEL TILTS, 
in which the piston is its own valve, re- 
ducing the hammer to two parts only. 
These Tilts are capable of giving from 200 
to 1,000 blows per minute, and are made 
as small as } cwt., for working copper, 
and knife-blade makers, &c. 

Also Manufacturers of Wrought and 
Cast lron Bridges, Roofs, Iron Buildings, 
Water Wheels, Tanks, && 


9, CLEVELAND ENGINE WORKS, 


MIDDLESBRO’-ON-TEES 
(D1512) 














Water Gauges, Steam Fittings, &e— 


Sir,—We find your German Gauge Tube superior to any other 
and strongly recommend it. We were compelled to abandon the use of 
our water gauge until applying your glass tube. 

Witcox and Co., Millwall Pottery Company. 
These Tubes are superior to all others; being a clear white, no mistake 
can arise in working. Guaranteed to stand a pressure of 500 Ib. 
Extensively used on all the principal lines, 
'o be had only of E. MOORE, 55, Upper Marytebone-street, W. 
*.* Price Lists of Gauze Fittings, &c., on application. (4328) 





KEK. PAGE & CO., 
ZAURENCE POUNTNEY PLACE, CANNON STREET, 
LONDON, 
MANUFACTURERS OF 
ENGINEERS’ TOOLS, 
DRILLING MACHINES, 
PUNCHING AND SHEARING 
MACHINES, 


SLIDE AND SCREW 
CUTTING LATHES, 
PLANING MACHINES, 
SCREWING MACHINES, 
SHAPING MACHINES, &c. 








A large assortment always 
ready for delivery. 
PRICE LISTS FORWARDED 
(D278) 


Price £8. 





SHEATHING SHIPS. 


TWENTY PER CENT. SAVED BY THE USE OF 
ABRAHAW’S 
PATENT FLUTED SHEATHING NAIL. 


. . . 
<> [2 introducing this 
truly valuable and useful article tothe 
notice of Shipowners, Shipbuilders, and the @)\)) 
Trade m general, it may not be out of place 
to mention the advantages to be derived 
from its use. 
kirstly—ECONOMY—A great saving of 
weight is effected without loss of strength by 
its being grooved or fluted.—Example: 130 
of the ordinary 1}-in. size Sheathing Nails 
weigh 1 1b., whereas it takes more than 160 @ 
of the Fluted Nails to weigh the same—cqual 
to quite 20 per cent. in favour of the Fluted 
Nail. f 
Secondly—The PATENT NAIL can be & 
driven home with less force, holds faster, 
and is not so likely to split the wood as the 
ordinary nail. 
Can be supplied direct from the Works, 





Section a, 
or from duly appointed Agents in any of the Shipbuilding Ports, 


Vginch 1c oc oo ce co oe 120 to the Ib, 
140 


” a ae a a ee ae 
14 oe we eet oe WE ae 0 a. = a 
9 ee ee a ae ee | ee 





Bes sab i cae eee ak? ie. ‘pice AOE ee 
Also patentee and sole manufacturer of the self-acting machinery for 
making Percussion Caps, as adopted by the British and other Govern- 
ments. 
N.L.—The Trade supplied with Star and Cross-shaped Blanks for making 
PERCUSSION CAPS, blanks for coin, &c. 
Manufactured by JOHN ABRATAM, 
METAL DEALER, MACHINIST, AND PATENTEE, 
BELMONT ROW, AND LAWLEY STREET, BIRMINGHAM 
(C1575 





GAUNTLETT’S PATENT PYRO- 
METER OR HEAT GAUGE, 


FOR SUPERHEATED STEAM, HEATING STOVES, BOILER 
FLUES, WIRE ANNEALING OVENS, &e. &c. 


This Heat Gauge is constructed to 
indicate HIGH TEMPERATURES under ANY PRESSURE, and is 
vherefore peculiarly adapted for SUPERHEATED STEAM, 


The great advantage of this 
HEAT GAUGE consists in its 
% capability of indicating HIGH 
— > TEMPERATURES beyond the 
reach of the ordinary Mercury 
Thermometer. Asan appendage 
to the heating stoves of hot blast 
furnaces, it is invaluable, and is 
now in general use for this pur- 
i pose. 

NT ) ii It is also adapted to show 
the temperature of the escaped 
products of the STkAM BOILER 
FLuEs, and was used by Mr. 
Charics W. Williams for the 
Newcastle Coal Experiments, 
and under this head highly 
spoken of in Tue ENnGInexr of 
20th March, 1858, page 243. 


CAUNTIETTS: 





TESTIMONIALS. 
55, Blackman-strect, London. 
The Pyrometer you furnished me answers the purpose well, is very sensi- 
tive and reliable; enclosed is an engraving o the steam generator to which 
it is attached, GEORGE SCOTT. 
Whiteliaven, 10th March, 1859. 
The Pyrometer or Heat Gauge we got from you some time ago has given 
perfect satisfaction, HEMATITE IRON CO., p. Isaac Armstrong. 





Reading, 15th February, 1859. 
HUNTLEYS and PALMER, 
Sir,—1I shall be obliged by your sending me another Pyrometer, I think 

this instrument is the means of saving a considerable quantity of fuel. 

Yours respectfully, (Signed) CHARLES E, DARBY, 
For the Brymbro Iron Co, 
Tanfield, near Manchester, 3lst March, 1859. 
In reply to your inquiry, we beg to state that the Pyrometer you supplied 
us with a year ago answers our purpose very satisfactorily. 
ASHWORTH, HADWEN, and CO. 


Tees Ironwerks, Middlesbro’-on-Tees, 6th Mo., 19th, 1857. 
We have now given the Pyrometer a considerable trial, and are so entirely 
satisfied with its action, that we have concluded to apply it to all our heat- 
ing stoves. Please send seven more as early as convenient, as we are con 
vinced that the first cost of them will soon be saved by the regularity of heat 
which we could not secure with certainty before, for want of such an indi- 
cator.—We are, &c., (Signed) GILKES, WILSON, LEATHAM, and CO. 


The Pyrometers answer well. 








Old Level Ironworks, Brierly-hill, Staffordshire, 
Mr. W. H. Gauntlett. January 22nd, 1858. 
Dear Sir,—We enclose a cheque for the Six Pyrometers, and have much 
pleasure in stating that they answer perfectly, and are of very great 
service. They enable the workmen, who have care of the Hot Blast Stoves, 
to regulate the heat with much nicety, and at the same time enable us to 
detect any neglect on their part.—We are, yours respectfully, 
(Signed) HALL, HOLCROFT, and PEARSON. 
Orders received by W. H.GAUNTLETT, South Park, Middlesbro’-on-Tees, 
and B. SAMUELSUN 76 Cannon-street, London, (8962) 
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Prize Medal 


FOR 


LEATHER MACHINE BANDS, 
BUCKETS, HOSE, ETC, 
AWARDED TO 
WEBB and SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS &c., 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII., Eastern Annexe, International Exhibition. (D635) 





SAWING AND PLANING MACHINERY. 
PATENT SAFETY DERRICK CRANES. 
orrest and Barr, Makers of 


VERTICAL SAW-FRAMES for cutting Balk Timber and Deals; 
Circular Saw-tables ; Woo1-planing, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W!NCHES, for 
Discharging Ships or other purposes, for economising labour; HIGH 
PRESSURE, Condensing, and Compound STEAM ENGINES; GRAIN 
MILMUS of every description; Gearing, &c. The improved PAJENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 
material ; sizes, from 20 ewt. upwards.—For further particulars apply to 
FORREST and BARR, Engineers, Glasgow. (C208) 











W. MARSHALL & SONS, 
BRITANNIA IRONWORKS, 
LINCOLNSHIRE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 

STEAM ENGINES, 

THRESHING MACHINES, 
5 CORN MILLS, SAW BENCHES, 
: MORTAR MILLS, 
STEAM PUMPS, &e. &. |} 






Illustrated Catalogues post-free 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. 
COOE’S 


PATENT PORTABLE HAND PUNCH 


al 

(Jompletely Supersedes 

the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
2 holes in § boiler plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lit., it can be used for repairs inside w boiler or 
flue in situations where the Bear cannot be used, 
it is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Gevernment and various large engineering esta- 
blishments, and is highiy approved. 


Price £15. 
Agent, H. H. WILLIAMS, | 
CANNON STREET EC., 


And raay be had of all Wholesale Ironmongers 
(D1580) 





(D360 








CHAMBERS, LONDON, 








WHEATMAN AND SMITH, 
RUSSELL WORKS, 
KELHAM ISLAND. SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 
=" AND MANUFACTURERS OF 


SAWS, FILES, EDGE TOOLS, | 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 
Machine, Planing, Moulding, Groov- 

ing, Feathering, Chipping and Side 
Irons, and every description of 
Wood-shaping Tools. 
IMPROVED TILLERS, 
BUCKLES, GIBS & WEDGES | 
FOR LOG AND DEAL FRAMES, 


Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c. & 





PATENTEES AND MANUFACTURERS OF THE 


FACE-PLATE GROUND CIRCULAR SAWS, | 
AND WHEATMAN’S ANTIFRICTION KEY TILLER, | 


For Log and Deal Frames. (D1173) 
HENDERSON’S | 
PATENT DERRICK CRANES. 


Prize Medal. 
PRACTICAL UTILITY, MODERATE 





COST. 





To be Seen Working at the Exhibi- 


- TION BUILDINGS, London, from 1 ton upwards,—Always on hand, 
HENDERSON’S PATENT DERRICK CRANES, from 10 cwt. upwards; 
Makers of PORTABLE CRANES, from z@ cwt. upwards ; IMPROVED 
ST+ AM WINCHES ior ships and other purposes ; Single and Double Power 
CRAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
and other Cranes. Also Makers of SLUICE VALVES for Waterworks.— 
For further particulars apply to BOWSER and CAMERON, Springfield 
ironworks, McNeil-street, Glasgow. (D1356) 





Depot, 15, Major-street, Manchester. 





ENOCH TOMEY’S 
EUKEKA GLASS GAUGES. 


TAY GLASS WORKS, PERTH. 
TESTIMONIAL 


(From RICHARD HORNSBY and SONS, Spittlegate Lronworks, 
Grantham, Lincolnshire. ) 
GranTHaM, Lincounsuire, February 2, 1861, 
MR. ENOCH TOMEY, Tay Glassworks, Perth. 

Sir,—In reply to your note of the 22nd inst., we beg to say that we 
have now used your Gauge Glasses in our engines for about four years, and 
have found them superior in all respects to any we can procure elsewhere, 
We consider them decidedly the best and most durable we have tried. 

We are, Sir, yours respectfully, R. HORNSBY and SON. 


ce aed . 67) | 

ROLFE AND GREEN, 

IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
nvite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which they 
possess for executing orders for FIRST-CLASS and ALL OTHER 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Menufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 





SEND FOR A CIRCULAR. 





VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 


WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further reeog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 

The Vortex may be seen in motion in Class 8, Western Annexe, Inter- 
national Exhibition. 

WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 

Descriptive Circulars on application, (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 

CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. (D922 








Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
BirmincuaM—A. PARKES, MANAGER. 
Contractors to the Admiralty. 
Marine and Locomotive Boiler Tubes; Superheating Steam 
denser Tubes; Calico Printing and Embossing Rollers, &c. 
London Agent, Harocovrr Quincey, 150, Fenchurch-street, 





and Con- 


(B88) 





F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 
The quantity required for Locomotive Boilers is about one pint of Pat 


Fluid to 1,60) gallons of water evaporated. 


For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sele Proprietors, 
LE FRANC and CO., 58, Aldersgate-street, London. (B596) 


~ PATENTEES OF GARBURETTED MALLEABLE GAST IRON. 
JOHN CROWLEY & 0C0., 
GENERAL IRONFOUNDE«uS, MACHINE MAK ERS, &e., 


KELHAM IRONWORKS, SHEFFIELD. 
J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where s'rength is required, are 


| particularly applicanle, and much cheaper where difficulty is experienced in 


forging. List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron, may be had upon application at the Works, or at the Branch 
(D760) 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 

EsTaBLisneD 1752. 

MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 


|“COCKER’S” PATENT STEEL ROPE WIRE 


In long lengths, from 10 Ib. to 40 Ib. pieces, without welding, and capable 
of bearing as mzgh a breaking strain as any in the market. Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855, and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 


INTERNATIONAL EXHIBITION, 


CLASS 8—No. 1857. 





GINE-ROOM TELEGRAPH, 
iy A P. How’s Patent | 


@ STEAM ENGINE COUNTERS, | 
for registering the number of revolutions | 
mide by any machine ; for ascertaining | 
the duty of Pumping Engines and Water 

Fueels ; for caiculsting the slip of the 
Propeller ; for testing the slip of the 
wheels of a Locomotive. They may also 
be used to indicate the distance travelled 
by a carriage. 


NUL’ 


These Counters may be had in com- 
bination with a clock. 


FRIEAKE & GATHERCOLE 
(Late A. P. How), 
ENGINEERS, 81, MARK LANE, 

LONDON, (B597) 





(Shubb's Patent Safes—The Most 


Secure against Fire and Thieves. 
CHUBB’S FIRE-PROOF STRONG ROOM DOORS. CHUBB'S PATENT 
DETECTOR LOCKS, and STREET-DOOR LATCHES. CHUBB’S CASH 
and DEE » BOXES. Illustrated Price-list gratis and post-free.—CH UBB 
and SON, 57, St. Paul’s Churchyard, London; 28, Lord-street, Liverpool ; 
16, Market-street, Manchester ; and Horsely Fields, re, 7° 


CONDIE’S PATENT STEAM HAMMERS, 





SINGLE and DOUBLE.-ACT- 
ING HAMMERS, from 8 cwt. 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c, on 
appplication to J. M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C. WYLIE, successor 
to JOHN CONDIE, 8, Cannon- 















(D111) 








Wrought tron Cletern, for 
Water or OIL 
34. to Sd. per gallon. 







urney and Bellamy, Millwall, 

POPLAR, E.—Wrought-iron TANKS, CISTERNS, FUNNELS, 

GIRDERS, &c. These are much cheaper and lighter than any other make, 
Catt!e Troughs for Farmers. (8424, 


INTERNA IONAL EXHIBITION, 1862, Class 13. 


“Only Prize Medal awarded for Excellence of Construction of 
‘ Mathematical Instruments.” 


C . ‘ > 
Squares. — W. I. Stanley’s 
\_ “IMPROVED (late STANLEY & ROPINSON’S), 
Recommended in ** The Engineer,” “ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in,, 
8s. 6d. and 5s 6d. ; 23-in., 2s, 6d, and 4s, 

Isogon Squares for taking and reversing angles, 
Improved Engineers’ Scales, 12-in_ box wood, 28.9d. ; ivory,8s, 
lmproved Engineers’ Drawing Boards 
Improved Engineers’ Drawing \ nstrumenta, 
MANUFACYORY, 3, GREAT TURNSTILE, HOLBORN 

LONDON. W.C (R215) 


‘International Exhibition, — 
= 1862. eZ 


= 





Class 7 & 8. 
SODA-WATER MACHIN 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON LONDON, N, 


__1D1826) 


ERY. 


“MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 








The Patent Tubular Tuyere possesses 


gre.it advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, 16in. long .. «se «2 of of «+ os 289, cach, 
No, 2 * 18in. yy oe eo 0b 00 co oo SB gp 
No. 8 » 20in. 4, eo 00 60 00 00 co co SO pp 
No, 4 99 22in. ,, eo 08 06 of «@ oo oo O08. , 


No. 5 an 2in. ,, se 
Delivered at Chesterfield Station, 


: PRIZE MEDALS. 


INTERNATIONAL Exutpition, Class J. and II. 


PATENT PLUMBAGO CRUCIBLES. 
Phe Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMP@NY are the onLy 
kind for which a Mepat has been AWARDED, and are now used exclusively 
by the Enetish, Australian, and Iudian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad, The great su 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metais, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meitings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 

- the saving of waste is also very considerable. 

The upany have recently introduced Crucibles especially adapted for 
the followmg purposes, viz., MALLEABLE IkoN MELTING, the average work- 
ing of which has proved to be about SEVEN bAYS; STERL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF PUBL TO EVERY TON OF STEEL 
ruseD ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &:., Siove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
“F Lista, timonials, & ly to 

‘or Li ‘estimon c., apply 
THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D144) 


oo 25 20. & 0 o Gh w 
Terms, Nett Cash Quarterly. (D676) 
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Important to Architects, Engineers, Builders, Railway, and other Companies, 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester BuILDINGs, WESTMINSTER. 
Zinc properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most seewre, durable, and economical covering, and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring tx2ge spans with comparatively light framing. On a rough calculation it may be 
estimated tbat not less than 41,000,000 square feet is the average quantity of Roofing surface now annually co, red in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exhibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co,’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
R. G. FISHER, 12, Manchester-buildings, Westminster. 
N.B.—No covering can be more economical, durable, and secure than Zinc when well laid, but good Zine badly laid will spoil the roof, and with a view still further to encourage good work, 
a pas B Discount will be allowed to all penne upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (D1014) 











THOMAS WORSDELL, Berkeley-street and Granville-street, et, Birmingham, — 


INTERNATIONAL EXHIBITION, EASTERN ANNEXE, No. 2031. 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Englnes ; Steam, Wharf, 
J) Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
Hand Crab Winches ; Trav elling Crabs for Gauntry Frames ; Pulley Blocks, &c. 

Lathes ; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
Wrought Iron Hydraulic Jacks, to raise from 4 to 200 tons ; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 

y Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors 
(9 Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c., (D1207) 
STEAM CRANES, LIFTING JACKS, &., KEPT IN STOCK, 


CONTRACTORS LOCOMOTIVE. 


























STEAM WHARY CRANE. 




























im L) 
— — 


AIL SETTING PR 


JOHN WARNER & SONS, 


SOLE MANUFACTURERS, 8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 






































IMPROVED PATENT DOUBLE BARREL PUMIP, 


No. 5} A, 
RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 


INTERESTED IN DRAINAGE OR IRRIGATION. 


Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR. 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 
water, so that stones or other substances will pass without difficulty. 


It”requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 

For Portability it is mounted on a strong Timber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 
purposes of Irrigation in India and the Colonies. 

Pumps on the same principle are made for most situations, and are particularly recommended, when mounted, as Fire Engines. 

A"Pump 12-in. diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 670 Gallons or Three Tons of Water per Minute. 


Estimates for Pumps of any size, driven direct from a Steam Cylinder, with Shaft and Pulley for use with an ordinary Portable Engine, or fitted with 
Gear for Horse Power, will be furnished on applications (B635 
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Prize Medal 


FOR 


LEATHER MACHINE BANDS, 
BUCKETS, HOSE, ETC, 


AWARDED TO 


WEBB and SOX, 
TANNERS, CURRIERS, LEATHER MERCHANTS 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII., Eastern Annexe, International Exhibition. (D635) 


SAWENG AND PLANING MACHENERY. 
PATENT SAFETY DERRICK CRANES. 
jorrest and Barr, Makers of 


VERTICAL SAW-FRAMES for cutting Balk Timber and Deals; 
Circular Saw-tables ; Woot-p!aning, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W!NCHES, for 
Discharging Ships or other purposes, for economising labour; HIGH 
PRESSURE, Condensing, and Compound STEAM ENGINES; GRAIN 
MILUS of every description ; Gearing, &c. The improved PASENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 
material ; es, from 20 cwt. upwards.—For further particulars apply to 
FORRE neers, Glasgow. (C288) 


W. MARSHALL & SONS, 
BRITANNIA IRONWORKS, 

GAINSBUROUGH, LINCOLNSHIRE, 

MANUFACTURERS OF 


MPROVED PRIZE PORTABLE 
AND FIXED 


STEAM ENGINES, 
THRESHING MACHINES, 
CORN MILLS, SAW BENCHE 
MOLKTAR MILLS, 
STEAM PUMPS, &e. &e. 


&e., 














’ 





Illustrated Catalozues post-free 
on application, 
LONDON OFFICE, 8, CANNON-STREET, E.C. 
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COOK'S 
PATENT PORTABLE HAND PUNCH 


\ 

(jompletely Supersedes 

the Bear or Dog at present in use. It 
weighs about 50 1b,, and with it a boy can punch 
2 holes in 4 boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
fiue in situations where the Bear cannot be used, 
it is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government und various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Agent, H. H. WILLIAMS, 
CANNON Cuampers, Lonpox, EC., 


And raay be had of all Wholesale Ironmongers 
(D1580) 


WHEATMAN AND SMITH, 
RUSSELL WORKS, 
KELHAM ISLAND. SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 

AND MANUFACTURERS OF 
SAWS, FILES, EDGE TOOLS, 
ENGINEERS AND RAILWAY 

4 CONTRACTORS’ TOOLS, 
: 4 Machine, Planing, Moulding, Groov- 
5 ing, Feathering, Chipping and Side 
Irons, and every description of 
Wood-shaping Tools, 
IMPROVED TILLERS, 
CKLES, GIBS & WEDGES 
FOR LOG AND DEAL FRAMES, 


3, STREET 
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Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c. & 


PATENTEES AND MANUFACTURERS OF TIE 


FACE-PLATE GROUND CIRCULAR SAWS, 
AND WHEATMAN’S ANTIFRICTION KEY TILLER, 


For Log and Deal Frames. (D117s) 





HENDERSON?S 
PATENT DERRICK CRANES. 


Prize Medal. 
PRACTICAL UTILITY, MODERATE COST. 


eee Onn = 


\ een erm ecm 





— 
To be Seen Working at the Exhibi- 
-_ TION BUILDINGS, London, from | .on upwards,—Always on hand, 
HENDERSON’S PATENT DEKKICK CRANES, from 10 ewt. upwards; 
Makers of PORTABLE CRANES, from 20 ewt. upwards ; IMPROVED 
STEAM WINCHES ior ships and other purposes ; Single and Double Power 
CRAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
and other Cranes. Also Makers of SLUICE VALVES for Waterworks.— 
For further particulars apply to BOWSER and CAMERON, Springfield 
ironworks, McNeil-street, Glasgow. . (D1356) 


ENOCH TOMEY’S 
EUKEKA GLASS GAUCES. 


TAY GLASS WORKS, PERTH. 
TESTIMONIAL 


(From RICHARD HORNSBY and SONS, Spittlegate Ironworks, 
Grantham, Lincolnshire. ) 
GranTHAM, LINcOLNSUIRE, February 2, 1861. 
MR. ENOCH TOMEY, Tay Glassworks, Perth. 

Sir,—In reply to your note of the 22nd inst., we beg to say that we 
have now used your Gauge Glasses in our engines for about four years, and 
have found them superior in all respects to any we can procure elsewhere. 
We consider them decidedly the best and most durable we have tried. 

We are, Sir, yours respectfully, R. HORNSBY and SON. 





SEND FOR A CIRCULAR. (D767) 


ROLFE AND GREEN, 


IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
vite the attention of Mngineers and 


¥ 
= 

IRON SHIPBUILDERS resident Abroad to the facilities which they 
possess for executing orders for FIRST-CLASS and ALL OTHER 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Handware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


! é e 4 
VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 

WILLIAMSON BROTITERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the farther recoy- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Tiiomson, 

The Vortex may be secn in motion in Class 8, Western Annexe, Inter- 
national Exhibition, 

WILLIAMSON BROTHERS, CANAL TRONWORKS, KENDAL. 

Descriptive Circulars on application, (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class &, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 


CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


(D922) 


Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
sInMINGNAM—A, PARKES, MANAGER, 
Contractors to the Admiralty. 
Marine and Locomotive Boiler Tubes; Superheating Steam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, &c. 
London Agent, Harcourt Quincky, 150, Fenchurch-street. (B488) 


- FE DAM’S 


PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers, 








The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,00) gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water, 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 
LE FRANC and CO., 58, Aldersgate-street, London, 


(B596) 


PATENTEES OF GARBURETTED MALLEABLE CAST IRON. 


JOHN CROWLEY & G0., 
GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 
KRELHAM IRONWORKS, SHEFFIELD. 


J. C. and Co. beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where s'rength is required, are 
particularly applicable, and much cheaper where difliculty is experienced in 
forging. List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron, may be had upon application at the Works, or at the Branecn 
Depot, Corporation-street, near Victoria Station, Manchester. (D760) 

IER Ss 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 

Estaplisuep 1752. 


MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 





“CSOCKER’S” PATENT STEEL ROPE WIRE 


| 


In long lengths, from 10 Ib, to 40 1b. pieces, without welding, and capable 
of bearing as hgh a breaking strain as any in the market, Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851, 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855, and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 


SMITH’S PATENT 


STEAM AND WATER PRESSURE 
AND VACUUM GAUCES. 








1 . r y 
(Tihese Gauges are acknowledged to 
be the Best, Cheapest, and most durable of any in use. Every 
Gauge is warranted for two years. 
Illustrated Price Lists sent on application to SYDNEY SMITH, Hyson 





Green Brass Works, Nottingham. 
London Agent, I. MILLER, 1, Devonshire-street, Islington, N. (D227) 


CHANGE WHEELS ror SCREW-CUTTING LATHES. 
UNRIVALLED AS SPECIMENS OF CASTING, 
TO BE HAD ONLY OF 
RICHARD LLOYD, 
Mechanical Tool Manufacturer and Mill and Machine Ironmonger, 
135, STEELHOUSE-LANE, BIRMINGHAM. 
The above are cast from the most complete sets of machbine-cut patterns 


in the Kingdom, and, in consequence of increased facilities are now 
offered at REDUCED PRICES. (8716) 


CONDIE'S PATENT STEAM HAMMERS, 


SINGLE and DOUBLE.-ACT- 
ING HAMMERS, from 8 ewt, 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 
Drawings, 





Prices, ke. on 
appplication to J, M. and Sons 
who will show several Ham- 
mers in operation; or to 
ALLAN C,. WYLIE, successor 
to JOHN CONDIE, 8, Cannon” 
street, London, E.C, 





(D111) 
| No. 3 {" 
Made any shape cr 
5.30 } 
; | Wrought iron Cistern, f 
" \ Water or OiL 
B 34. to S4. por gallon 
oc) enn VT 
| urney and Bellamy, Millwall, 
POPLAR, F.—Wrought-iron TANKS, CISTERNS, FUNNELS, 


These are much cheaper and lighter than any other make, 
(8424, 


GIRDERS, &e 


Cattle Trough. for Farmers. 


INTERWA'IONAL EXHIBITION, 1862, Class 13. 


**Only Prize Medal awarded for Excellence of Construction of 
. Mathematical Instruments.” 
c j\ ‘ ? 
Qquares. — W. F. Stanley’s 
Ls IMPROVED (late STANLEY & ROPINSON’S). 
Recommended in “ The Engineer,” “ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 5s. and 7s, 6d.; 31-in,, 
Ss. 6d. and 5s 6d. ; 23-in., 2s, Gd, and 4s, 
lsoyon Squares for taking and reversing angles, 
Improved Engineers’ Scales, 12-in_ hoxwood,2s.9d. ; ivory,8s, 
improved bngineers’ Drawing Boards 
Improved Engineers’ Drawing | nstruments, 
TEACYORY, 5, GREAT TURNSTILE, HOLBORN 
LONDON. W.C (8215) 


‘International Exhibition, 
, 1862. 2s 


PRIZE (¢ 
MEDAL.’ 


Sa Class 7 & 8. == 
SODA-WATER MACILINERY, 
SAMSON BARNETT, 

23, FORSTON STREET HOXTON LONDON, N, 


a ee oe (D1326) 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIEL®, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 


MAN 














ir . r a] " : 
| The Patent Tubular Tuyere possesses 
| rre«t advantages over the ordinary Tuyeres, both tor its durability 
| and easy working. A current of cold water going direct to the nozzle 
| prevents their destruction, however much they may be exposed to the fire, 

We repair them at half the first cost, makiug them equal in size to new 





ones, all parties returning them carriage paid, 
No. 1 Tuyere, 16in. long .. «se «se of of co co 268, cach, 
No, 2 ~ 1sin. yy cc 00 08 00 ce ee « B8t. a 
No, 3 ae Qin. 45 ee ee oe 8 + 36s. ,, 
No. 4 » Z2in. » oo 66 os 0s 6s es 06 SOR gs 
No. 5 - Zin. ,, co 00 ce ce ce te oe GAR gn 
Delivered at Chestertield Station, Terms, Nett Cash Quarterly. (D676) 


| PRIZE MEDALS. 


INTERNATIONAL Exuuerrion, Class I. and II. 


‘PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the onLYy 
kind for which a Mpa has been AWARDED, and are now used exclusively 
by the English, Australian, and Iudian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Enginvers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
dificult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles, In consequence of their great durability 

- the saving of waste is also very considerable. 
The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE Thon MBLTLNG, the average work- 
| ing of which has proved to be about seven bays; Stee. Mevtine, which 
are found to SAVE NEARLY A TON AND A HAL¥ OF FUEL TO EVERY TON OF STEEL 
rUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron, 

The Patent Plunmbago Crucible Company likewise manufacture and 
import Clay Crucibics, Muffles, Portable Furnaces, &+., Stove Backs, all 
| descriptions of Fire Standing goods, aud every requisite for the Assayer 

and Dentist. 

For Lists, Testimonials, &c., apply to 
THE PATENT PLUMBAGO CRUCIBLE COMPANY 
Battersea Works, London, 8.W, 





(p1441) 
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International Exhibition, Class 8, No. 1796. 
HONOURABLE MENTION. 
BECK’S PATENT VALVES, 
FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 
J. BECK, Sanitary Engineer, Patent Valve Works, 


133a, GREAT SUFFOLK STREET, SOUTHWARK, Oe en 





HYDRAULIC LIFTING JACKS. 
ADAMSON’S PATENT. 


THESE JACKS HAVE RECEIVED 
Honourable Mention 


AT THE 


INTERNATIONAL EXHIBITION, 









mT 





fy AND ARE NOW USKD BY 

hy Most of the Principal Engineers, and in the Royal Dockyards. 

;. CARRICK and BROCKBANK, Agents, 
Sa) 87, PRINCESS STREET, MANCHESTER. (D225 








BRYAN JOHNSON, 
ENGINEER, CHESTER. 

















BRANCH LINK LOCOMOTIVE. 


aker also of Machinery and Cast- 


i} INGS for MINES and COLLIERIES, LEAD WORKS, &c. &ec. 
Special Machinery for Shot, Red-Lead, and Pipe Making, and MACHINES 
for COMPRESSING PEAT and PATENT FUEL. Mill Work in general. 


A good collection of Wheel Patterns. (D679) 


FLETCHER, JENNINGS AND CO. 
WHITEHAVEN. 


LOWCA ENGINE WORKS, 


cial 


© auemaucr, 












IMPROVED MINERAL TANK LOCOMOTIVE ENGINE, 

For Mines, Collieries, Ironwcrks, Branch Traffic, Contractors, &c. 

These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors, 

Every description of Mine Machinery and Locomotive, Stationary, and 
Pumping Engines. (C2243) 





IMPROVED LIFTING JACKS, 


IMPROVED RATCHET 
JACK, 


HALBY'S PATENT 
LIFTING JACK, 


MANUFACTURED BY 
W. and J. 
GALLOWAY, 
Parent Rivet Worxs 
MancugsTER, 


*,* The attention of 
parties who employ 
LIFTING JACKS 


is respectfully request- 
ed to the superiority 
\ of those annexed, over 
'\\_ those hitherto in use, 


(850!) 





T. B. PORTER AND CoO., 
ENGINEERS AND CONTRACTORS, 
LINCOLN, axp JOHN STREET, 


J. 
GAS 
GOWTS BRIDGE WORKS, 
ADELPHI, LONDON, W.C. 


‘, 





Prize, Portable, Gas Apparatus for 


= __ Country Mansions, Manufactories, Farm Buildi and 
buildings. Improved Gasworks for Towns, Villages, ke tei 





Prize Medal, International Exhibition, 1862. 


IMPERIAL IRON TUBE COMPANY, 
Successors to GEORGE B. LLOYD and CO.,, 
GAS STREET AND BERELEY STREET, 
BIRMINGHAM; 


Manufacturers of Wrought Iron Tubes and Fittings, 
FOR GAS, STEAM, AND WATER. 
PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


LAP-WELDED IRON BOILER TUBE 


THE 


(B667) 


S. 














THOMAS WORSDELL, Berkeley-street, Birmingham. 
International Exhibition, Eastern Annexe, No. 2031. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Travelling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches ; Travelling Crabs for Gauutry 
Frames ; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Ratchet Braces and General Machi- 
uery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, ‘Tripod, 
Bottle, &c, ; Improved Patent Wrought Iron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and 
Wire. 

Railway Train Bell Signal Apparatus; Rail setting Presses, 
Jim Crows, and other Contractors’ Tools ; Railway Buffers, 


Eg Screw Couplings, Bults and Nuts, &c. 


STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 





—— 














Ss 





(D629) 








RIFLED CANNON IN STEEL OR IRON. 
aptain Blakely’s Patent Guns, as used 
by the Governments of SPAIN, PERU, and the CONFEDERATE STATES of 
NORTH AMERICA, are peculiarly suited for the Armament of Merchant Vessels, 
being extremely light—a 32-pounder can be made weighing only half a ton—and of 
such simple construction that they cannot possibly get out of order, and that, any 
person can use them at first sight. 
Agents in London, Messrs. OWEN, RICHARD- 
SON and CO., Newman’s-court, Cornhill. 
Agent in Southampton, Mr. STEBBING, 9, 
Canute-road, 


Foreign Orders executed by the BLAKELY 
CANNON COMPANY, 35, Parliament-street, 
Westminster. ( B524) 








HORIZONTAL HIGH PRESSURE EXPANSION CONDENSING ENGINE 
‘The Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, are 
guaranteed, when over 10-horse to 60-horse power, to consume from 
34 lb, to 2 lb, of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
running. Under 10-horse power they are not fitted with condensers, 
but with cut-off valve, to give the greatest effect to the expansion of 
steam, 

They are self-contained, and 
brick in cement or stone fi ti 
the lateral girders. 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made. 


require no elaborate foundations— 
of the simplest description under 





: Further particulars, with prices, may be obtained upon appli- 
Samet 7. 5 5 cation to (8786) 


EXALL, AND ANDREWES, KATESGROVE IRONWORKS, READING. 





Se 


BARRETT, 











T. M. 
a | TENNANT 


AND 


Hi = , ~ CO., 











NEWINGTON 








| | Hi Lea) 
1 Wii 


Tm ‘ENGINE HY) 





WORKS, 








EDINBURGH. 





- | 


ii ee 


ee, - 
he above Cuts represent T. M. T ‘ 
pr . M. tennant and Co.’s New and Improved 
OO Bhs rar 8-HORSE POWER STATIONARY STEAM ENGINE, 
i-in. inder, in. stroke, w large Multitubular Boiler of the strongest constructi ini i - ire- 
wood, sawdust, or coal refuse. Stands on a cast-iron base, which serves the purpose pr Te oe and’ lopreviand ome davies tan beeen 


the ashi d i i ; - ; 
bn proportion ‘ regulating the draught of the furnace. Entire space occupied, Sft. 6in. by 4ft, 6in., requiring no building in.— Price £160.—Other sizes 








References, Testimonials, and all information on application. (8252) 


lustrated i 
apne moh hay gD post-free on application, Coloured Yithographed Illustrations of Engines, &s. Large Illustrated ous of 

















Oct. 31, 1862. 
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Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC,, 
AWARDED TO 


WEBB and SON, 
TANNERS, CURRIERS, LEATHER MERCHANTS ec, 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIIL., Eastern Annexe, International Exhibition. (D635) 


SAWING AND PLANING MACHINERY. 


PATENT SAFETY DERRICK CRANES. 


orrest and Barr, Makers of 


VERTICAL SAW-FRAMES for cutting Balk Timber and Deals; 
Circular Saw-tables ; Woodi-planing, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM WINCHES, for 
Discharging Ships or other purposes, for economising labour; HIGH 
PRESSURE, Cond g, and © STEAM ENGINES; GRAIN 
MILUS of every description ; Gearing, &c. The improved PAY ENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 

material ; sizes, from 20 cwt. upwards.—For further particulars apply to 
FORREST and BARR, Engineers, Glasgow. (C298) 


MARSHALL, SONS, & CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, &c. 
BRITANNIA IRONWORKS, 
GAINSBUROUGH, LINCOLNSHIRE, 

MANUFACTURERS OF 


M PROVED PRIZE PORTABLE 
AND FIXED 


STEAM ENGINES, 
THRESHING MACHINES, 
CORN MILLS, SAW BENCHES, 


MORTAR MILLS, 
STEAM PUMPS, &c. &e. 














Illustrated Catalogues post-free 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. (D360 
coo K’sS 


PATENT PORTABLE HAND PUNCH 
(Completely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
? holes in § boiler ’plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lit., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 
Price £15. 
Sole Agents, iessm, S. and E. RANSOME 
” 
Essex STREET, STRAND, W.C. 


And raay be had of all Wholesale ae 
1580) _ 











WHEATMAN AND SMITH, 
RUSSELL WORKS, 
KELHAM ISLAND, SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 


AND MANUFACTURERS OF 


SAWS, FILES, EDGE TOOLS, 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 

4 Machine, Planing, Moulding, Groov- 
ing, Feathering, Chipping and Side 
Irons, and every description of 
Wood-shaping Tools. 

IMPROVED TILLERS, 

BUCKLES, GIBS & WEDGES 

FOR LOG AND DEAL FRAMES, 


Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c. & 


PATENTEES AND MANUFACTURERS OF THE 
FACE-PLATE GROUND CIRCULAR SAWS, 


AND WHEATMAN’S ANTIFRICTION KEY TILLER, 
For Log and Deal Frames. (D1173) 


HENDERSON’S 


PATENT DERRICK CRANES. 


Prize Medal. 
PRACTICAL UTILITY, MODERATE COST. 











To be se Working at the Exhibi- 


TION BUILDINGS, London, from 1 ton upwards.—Always on hand, 
HENDERSON'S PAT ENT DERRICK CRANES, from 10 cwt. upwards ; 
Makers of PORTABLE CRANES, from 20 cwt. upwards ; IMPROVED 
STEAM WINCHES iorships and other purposes ; Single and "Double Power 
CRAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
and other Cranes, Also Makers of SLUICE VALVES for Waterworks.— 
For further particulars apply to BOWSER and CAMERON, Springfield 
Ironworks, McNeil-street, Glasgow. (D1356) 





ENOCH TOMEY’S 
EUKEKA GLASS GAUGES, 


TAY GLASS WORKS, PERTH. 


TESTIMONIAL 
(From R. LAYBURNE, Es¢., Monmouthshire Railway and Canal 
Company, Locomotive Department, Newport. ) 
Newrort, MONMOUTHSHIRE, March 11, 1861. 
MR. ENOCH TOMEY, Perth. 

Deak Six,—In reply to your letter of the 9th inst., I beg to say that I 
have used your Glass Tubes for locomotive engine water gauges upwards of 
five years, during which time I have tried samples from other makers, but 
have found none equal to yours. 1 am, dear Sir, yours faithfully, 

. LAYBURNE, 


_ SEND FOR A CIRCULAR. (D767) 


-ROLFE AND GREEN, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
nvite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which they 
Possess for executing orders for FIRST-CLASS and ALL OTHER 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 


WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 

The Vortex may be seen in motion in Class 8, Western Annexe, Inter- 
national Exhibition. 

WILLIAMSON BROTHERS, CANAL TRONWORKS, KENDAL. 
Descriptive Circulars on application, ___— bez. 921 ) 











WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS 


Shown in Motion in Class 8, Western Annexe, 
INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. (D922) 


F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 


The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,600 gallons of water evaporated. 





For Stationary Boilers one pint of Flu | ;«r horse power mostiy, with 
oft water ; one quart if with hard water. 

Full particulars may be learned. «i) the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole :’r) :ietors, 


LE FRANC and CO,, 5s. Aldersgate-street, London. (B596) 
PATENTEES OF CARBURETTED MALLEABLE CAST IRON. 


JOEN CROWLEY & 0C0., 


GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 


KELHAM IRONWORKS, SHEFFIELD. 

J. C. and Co. beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
forging. List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron, may be had upon application at the Works, or at the Branch 
Depot, Corporation-street, near Victoria Station, Manchester. (D760) 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 

ESTABLISHED 1752. 

MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 


““COCKER’S” PATENT STEEL ROPE WIRE 
In long lengths, from 10 Ib. to 40 lb. pieces, without welding, and capable 
of bearing as gh a breaking strain as any in the market, Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855,and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. _(9498) 


SHEATHING SHIPS. 


TWENTY PER CENT. SAVED BY THE USE OF 
ABRAHAWM’S 
PATENT FLUTED SHEATHING NAIL 


[2 introducing this 
truly valuable and useful article to the 
notice of Shipowners, Shipbuilders, and the 
Trade in general, it may not be out of place 
to mention the advantages to be derived 

a from its use. 





Firstly—ECONOMY—A great saving of 
weight is effected without loss of strength by 
its being grooved or fluted.—Example: 130 
of the ordinary 1}-in. size Sheathing Nails 
weigh 1 lb., whereas it takes more than 160 
of the Fluted Nails to weigh the same—equal 
to ° 20 per cent. in favour of the Fluted 
Vai 
Secondly —-The PATENT NAIL can be 
driven home with less force, holds faster, 
and is not so likely to split the wood as the 
ordinary nail, 
Section @ Can be supplied direct from the Works, 
or from duly appointed Agents in any of the Shipbuilding Ports, 
. o_o a a ae hl lS 
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Also patentee and sole menuietener of the self-acting machinery for 
—s Percussion Caps, as adopted by the British and other Govern- 
N.B.—The Trade supplied with Star and Cross-shaped Blanks f i 
PERCUSSION CAPS, blanks for coin, &c. “ —w 


Manufactured by JOHN ABRAHAM, 
METAL DEALER, MACHINIST, AND PATENTEE, 


BELMONT ROW, AND LAWLEY STREET, aaa 
1575 








International Exhibition, Class 8, No. 1796, 
HONOURABLE MENTION. 


BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 
J. BECK, Sanitary Engineer, Patent Valve Works, 


133a, GREAT SUFFOLK STREET, SOUTHWARK, » OE es 


CONDIE’S PATENT STEAM HAMMERS, 


SINGLE and DOUBLE-ACT- 
ING HAMMERS, from 8 ewt. 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c, on 
appplication to J. M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C, WYLIE, successo 
to JOHN CONDIE, 8, Cannon 
street, London, E.C. 








(p11) 














Wrongkt iron Cistern, for 
Water or Oil 


34. to 54. per gallon. 









urney and _ Bellamy, Millwall, 


POPLAR, E.—Wrought-iron TANKS, CISTERNS, FUNNELS, 
GIRDERS, &c. These are much cheaper and lighter than any other make, 
Cattle Troughs for Farmers. oo 


INTERNATIONAL ‘EXHIBITION, 1! 1862, Class 13. 


“Only Prize Medal awarded for Excellence of Construction of 
Mathematical Instruments.” 


quares. — W. F. Stanley’s 


IMPROVED (late STANLEY & ROBINSON'S). 
Recommended in “* The Engineer,” “ “and * 

tical Mechanics’ Journal.” 42-in., 5s. and Ts. Gd.; 3l-in., 
8s. 6d. and 5s 6d. ; 23-in., 2s, 6d. and 4s, 

Isogon Squares for taking and + WAR angles. 
Improved Engineers’ Scales, 12-in boxwood,2s.9d. ; ivory,8s, 
Improved Engineers’ a 

mproved Engineers’ T TORNSTILE, 
MANUFADTORY, 5 oe. @ TURNSTILE, HOLBORN 


International Exhibition, 
1862. 


PRIZE 
MEDAL. 


Class 7 & 8. 


SODA-WATER MACHINERY. 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON weer 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES., 














The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage = 


No. 1 Tuyere, 16in. long .. .. .. of oo oo oe 288, each, 
No. 2 - 18in, ,, ce 0c ce ce ce ce co SR gp 
No. 3 a 20in. ,, co ce ce ce ce ce ce SO gn 
No. 4 vee = 9 oo 00 «0 ef of c@ cf CR 

5 44s. 


No 24i oes 
De livered at C he resterfiel Station. ‘Terms, Nott Cash h Quarterly, ‘bere 


PRIZE MEDALS. 


INTERNATIONAL Exutntrion, Class I. and II. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO' CRUCIBLE COMPANY are the onty 
kind for which a MEDAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints ; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, he. &c. ; and have been —\— 
by most of the large E Brass Found 
Refiners in this country ‘and abroad. The grea rate 
riority of these Melting Pots consists in their 4 
of melting on an average Forty Pourings of 
difficult metals, and a still greater number of thone of of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of mae ae a 
crack, and become heated much more rapid], 
other crucibles. In consequence of their sir great durability 
the saving of waste is also very consid le. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE IKON MELTING, the average work- 
ing of which has proved to be about SKVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HAL¥ OF FUEL TO EVERY TON OF STEEL 
rUsED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing ‘goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply t 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D1441) 
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HYDRAULIC LIFTING JACKS. 
EE sD ANAMSON'S PATENT. 


THESE JACKS HAVE RECEIVED 
Honourable Mention 


INTERNATIONAL EXHIBITION, 


AND ARE NOW USED BY 
Most of the Principal Engineers, and in the Royal Dockyards. 


CARRICK and BROCKBANK, Agents, 


87, PRINCESS STREET, MANCHESTER. (D225) 


SMITH’S PATENT 


STEAM AND WATER PRESSURE 
AND VACUUM GAUCES. 









[these Gauges are acknowledged to 
be the Best, Cheapest, and most durable of any in use. Every 
Gauge is warranted for two years. 

Illustrated Price Lists sent on application to SYDNEY SMITH, Hyson 
Green Brass Works, Nottingham. 

London Agent, I. MILLER, 1, Devonshire-street, Islington, N. (D227) 


BRYAN JOHNSON, 
ENGINEER, CHESTER. 
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BRANCH LINE LOCOMOTIVE. 


Maker also of Machinery and Cast- 


INGS for MINES and COLLIERIES, LEAD WORKS, &c. &c. 
Special Machinery for Shot, Red-Lead, and Pipe Making, and MACHINES 
for COMPRESSING PEAT and PATENT FUEL. Mill Work in general. 
A good collection of Wheel Patterns. (D679) 


CONTRACTORS’ LCCOMOTIVFS, STEAM AND 
OTHER CRANES, WAGONS, DOBBIN CARTS, 
BARROWS, 


AND EVERY Description of RatLwaY AND ConTRacToRs’ PLANT, &c, 











Cheap Locomotives for Contractors and other Purposes. 


HENRY HUGHES, 
ENGINEER AND MANUFACTURER OF RAILWAY PLANT, 
And every kind of Machinery, 


FALCON WORKS, LOUGHBOROUGH. 

These Engines are exceedingly useful to Contractors, and for all cases 
where heavy loads have to be carried up steep inclines. They are fitted in 
the best style, and with every requisite.—Mr. HENRY J}1UGHES, Falcon 
Works, Loughborough. (D943) 


TAYLOR’S PATENT STEAM CRANES. 














~) ames Taylor and Co., Engineers 


and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Traction Engines, Improved 
Corrugating Machines, &c.,to whom all applications must be made for 
License to Manufacture Taylor’s Patent Steam Winches and Cranes, (8260) 





WILSONS PATENT 


LARGE ENDLESS BAND-SAWING MACHINERY. 


1is MACHINE onsists in the use of a LARGE ENDLESS BAND SAW, 8in. broad and 15 gauge ; also of Travelling Tables, 35ft. long, with 
FI nang inh is adapted for the purpose of breaking down all kinds of ROUND or SQUARE TIMBER, MAHOGANY L GS, &c., to the 
depth of aft. and upwards. It is also equally serviceable for cutting up the same into Scantlings and Boards, as may be required. No fixing of the Log 
to the Table is necessary, The power required is 7-horse. 
May be seen in operation daily at Messrs. JAMES WILSON and SON’S, Builders, Springfield Saw Mills, Manningham, Bradford, Yorkshire. Ful 
particulars may be had on application by persons desirous of purchasing. (D1900) 
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CHUBB and SON.—“ For perfection of workmanship and Construction of 
Locks ; also for the Manufacture of Iron Safes.” 
he 
Prize Medal awarded, International Exhibition, 1862. 
? . a a “ > “4 

(hubb s Patent Detector (Jhubb s Patent Fire- 

LOCKS.—The most secure from picklocks . PROOF SAFES afford the greatest secu- 
and false keys, are strong, simple, and durable, rity from fire or burglars. They are constructe | 
and made of all sizes and for every purpose to in the best manner of strong wrought iron, and 
which a lock can be applied. lined with the best known fire-resisting and non- 

Cash, Deed, and Paper Boxes of all sizes, Tra- conducting composition. ; 
velling Bags, Letter Bags, Writing Boxes, and The doors are all secured by Cnuss’s PATENT 
Desks, all with the Detector Locks. 4 DRILL PREVENTIVE, and their Patent 
It will be observed a Locks or yo I GUAPOWDER-PROOF LOCKS. 

inferior quality are made by CHUBB and SON. | aici Meine Back diet iaee 
The whee of their Locks and Safes sold to the ty lilustrated Price List Gratis and Post Free. 
public at large are exactly the same in security |) 
and excellence of workmanship as those supplicd |: ee CHUBB & SON, 
to her Majesty, the Government offices, the Bank No. 57, ST. PAUL’S CHURCHYARD, LONDON ; 
of England, Stock Exchange, and other public 28, Lord-street, Liverpool ; 16, Market-street, 
establishments. (Bé71) Manchester ; and Horseley-fields, Wolverhampton. 





“The Best Brick-making Machines in the (International) Exhibition.”— Vide Jurors’ Reports. 


BRICK-MAKING BY STEAM OR WATER POWER. 
HENRY CLAYTON’S PATENT “* UNIVERSAL *?? MACHINES. 


THE “CHAMPION PRIZE” MACHINES OF THE UNIVERSE. 
Each producing from 100,000 to 130,000 Bricks per week), making Bricks for the following eminent Firms and Public Works, viz. :— 


SOUTH-EASTERN RAILWAY COMPANY, 
Mr. GEORGE FURNESS, 
Messrs. HENRY LEE & SON, 

Messrs. WEBSTER, VARNEY, & CO., 


Messrs. PETO & BETTS, 
BRASSEY & CO., 
BAKER & SON, 


” 


” 


FOR CONSTRUCTION OF THE NEW FORTIFICATIONS, THE METROPOLITAN RAILWAYS, THE MAIN DRAINAGE, AND OTHER EXTENSIVE WORKS. 
Machines can be inspected in operation daily at the International Exhibition, Class7s, in the Western Annexe; or at their Show Rooms, 
Upper Montague-street, Montague-square; or at the Manufactory; or descriptive catalogues sent free by post, by 

HENRY CLAYTON & Co., Patentees, Engineers, &c. 
ATLAS WORKS, UPPER PARK-PLACE, DORSET-SQUARE, LONDON, N.W. 


HORIZONTAL HIGH PRESSURE EXPANSION CONDENSING ENGINE 
The Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, are 
guaranteed, when over 10-horse to 60-horse power, to consume trom 
3} 1b, to 2 1b, of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
running, Under 10-horse power they are not fitted with condensers, 
out with cut-off valve, to give the greatest effect to the expatision of 
steam. 

They are self-contained, and require no elaborate foundations— 
brick in cement or stone foundations of the simplest description under 
the iateral girders. 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made, 


(C1905) 





Further particulars, with 
cation to 


prices, may be obtained upon appli- 
fr pasa EY MES , (8786) 
ETT, EXALL, AND ANDREWES, KATESGROVE IRONWORKS, READING. 








BARR 


THOMAS WORSDELL, Berkeley-street, Birmingham. 
International Exhibition, Eastern Annexe, No. 2031. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Stam, Wharf, Ship, and Travelling 
Cranes ; Hard, Wharf, Travelling, Derrick, and other Cranes ; 
Steam and Hand Crab Winches; Travelling Crabs for Gauutry 
Frames ; Pulley Blocks, &c. 

Lathes ; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Ratchet Braces and General Machi- 
nery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, ‘Tripod, 
Bottle, &c.; Improved Patent Wrought Iron Hydraulic Jacks, 
to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and 
Wire. 


ra Railway Train Bell Signal Apparatus; Rail setting Presses, 
Mivae a 





yim Crows, and other Contractors’ Tools ; Railway Buffers, 
gcrew Couplings, Bolts and Nuts, &c. 


~~ STEAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 
INTERNATIONAL EXHIBITION. | LOWRY’S PATENT “CARDING ENGINE, 
HONOURABLE MENTION, i. : 


JOY’S PATENT STEAM HAMMERS, 


DAVID JOY & CoO., 
ENGINEERS, MIDDLESBRO’-ON-TEES, 


MANUFACTURERS OF | 


Marine, Stationary, and Locomotive 
hngines, : 


PATENT SELF-ACTING 
STEAM HAMMERS, 


Single and Double-acting, with Self-acting 
Valve on the new principle of steam- 
moved valves, which are at the same time | 
usable as hand gear. By these Hammers | 
every variety of blow is given with the 
utmost simplicity of parts. 


ALSO, 

PATENT STEAM STEEL TILTS, 
in which the piston is its own valve, re- 
ducing the hammer to two parts only. 
These Tilts are capable of giving from 200 
to 1,000 blows per minute, and are made 
as small as 4 cwt., for working copper, 
and knife-blade makers, &c. 

Also Manufacturers of Wrought and 
Cast Iron Bridges, Roofs, Iron Buildings, 
Water Wheels, Tanks, & 


-y CLEVELAND ENGINE WORKS, 
= MIDDLESBRO’-ON-TEES. 
(D1312) 


(D629) 
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‘This Card will yield, in most cases, 
double the production of ordinary cards of same dimensions; the 

material is better carded; the dirt, naps, and shives are properly separated 

and threwn out at each pair of rollers all round the cylinder; the amount 

| of waste is less than what is produced from the ordinary cards after the 

stuff is thoroughly cleansed and properly carded ; it adds little to the first 

cost of new cards, and can be applied to ordinary cards of modern con- 

struction at a trifling expense 

Reference and further particulars on application to 


LOWRY & CO., 
SALFORD, MANCHESTER 








(8500) 
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Nov. 7, 1862. 
| Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC,, 
AWARDED TO 


WEBB and SON, 


TANNERS, CURRIERS, LEATHER MERCHANTS &c., 
STOWMARKET, SUFFOLK 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII., Eastern Annexe, International Exhibition. (D635) 


SAWING AND PLANING MACHINERY. 


PATENT SAFETY DERRICK CRANES. 


vorrest and Barr, Makers of 


VERTICAL SAW-FRAMES for eutting Balk Timber and Deals; 
Circular Saw-tables ; Wood-planing, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W:NCHES, for 
Discharging Ships or other purposes, for economising labour; HIGH 
PRESSURE, Condensing, and Compound STEAM ENGINES; GRAIN 
MILLS of every description; Gearing, &. The improved PAJENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 
material ; sizes, from 20 cwt. upwards.—For further particulars apply to 
FORREST and BARR, Engineers, Glasgow. (Cc 


MARSHALL, SONS, & CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, &c. 
(LIMITED), 

BRITANNIA IRONWORKS, 
GAINSBUROUGH, LINCOLNSHIRE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 
STEAM ENGINES, 
THRESHING MACHINES, 


5 CORN MILLS, SAW BENCHES, 
MORTAR MILLS, 
STEAM PUMPS, &. &c. 















Illustrated Catalogues post-free 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. 
COOK’S 


PATENT PORTABLE HAND PUNCH 
(Completely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lft., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used, 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and Js highly approved. 


Price £15. 
Sole Agents, Messrs. S. and F. RANSOME 
and Co., 





¢ D360 


Essex STREET, STRAND, W.C. 
And naay be had of all Wholesale Ironmongers 








WHEATMAN AND SMITH, 
RUSSELL WORKS, 
KELHAM ISLAND, SHEFFIELD, 
STEEL CONVERTERS AND REFINERS, 

AND MANUFACTURERS OF 
SAWS, FILES, EDGE TOOLS, 
ENGINEERS AND RAILWAY 
CONTRACTORS’ TOOLS, 
Machine, Planing, Moulding, Groov- 

ing, Feathering, Chipping and Side 


Irons, and every description of 
Wood-shaping Tools. 


IMPROVED TILLERS, 
BUCKLES, GIBS & WEDGES 
FOR LOG AND DEAL FRAMES, 


Cotton Gin Saws, Cotton Gin Saw 
Bars, Mill Picks, Chisels, &c, & 


PATENTEES AND MANUFACTURERS OF THE 
FACE-PLATE GROUND CIRCULAR SAWS, 


AND WHEATMAN’S ANTIFRICTION KEY TILLER, 
For Log and Deal Frames. (D1178) 








HENDERSON’S 
PATENT DERRICK CRANES. 


Prize Medal. 
PRACTICAL UTILITY, MODERATE COST. 








= es — $ER-3 


. . . 

T ‘o be Seen Working at the Exhibi- 

- TION BUILDINGS, London, frora 1 ton upwards.—Always on hand 
HENDERSON'S PATENT DERRICK CRANES, from 10 om upwards: 
Makers of PORTABLE CRANES, from 20 cwt. upwards; IMPROVED 
STFAM Ww INCHES for ships and other purposes ; Single and Double Power 
CKAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
= pe binge ane Makers of SLUICE VALVES for Waterworks.— 

r iculars apply to BOWSER an i 

Ironworks, McNeil-street, on. ee, Sroitee 


(D1580) 
: +i GENERAL IRONFOUNDEKS, MACHINE MAKERS, &c., 


a from its use. 





ENOCH TOMEY’S 


IEUKEKA GLASS GAUGES. 


TAY GLASS WORKS, PERTH. 


TESTIMONIAL 
(From Messrs. C. D. YOUNG and CO., St. Leonard’s Iron and Engineering 
Works, Perth.) 
Pert, February 14, 1861. 
MR. ENOCH TOMEY, Tay Glassworks, Perth. 

Sirn,—We have used one of your Glass Gauge Tubes on our engine 
boiler ever since we started these new works, about two years ago, and so 
convinced are we of their superiority above all others, that in completing 
our orders and contracts from abroad for engines, we supply nothing else, 
and they give such satisfaction to our correspondents that they stipulate in 
their indents your tubes only to be sent. 

We are, Sir, yours obediently, Cc. D. YOUNG and CO. 
(D757) 


SEND FOR A CIRCULAR. 
ROLFE AND GREEN, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
[vite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which they 
possess for executing orders for FIRST-CLASS and ALL OTHE 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an ‘ntimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 

WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 

WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 
Descriptive Circulars on application. (D921) 








“WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS, 


RECENTLY EXHIBITED IN MOTION IN THE 


INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application, (D922) 


Fr. DAM’S 


PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Pat 
Fluid to 1,600 gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water, 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London. (B596) 


PATENTEES OF CARBURETTED MALLEABLE CAST IRON. 


JOHN CROWLEY & 0C0., 











KELHAM IRONWORKS, SHEFFIELD. 


J. C. and Co, beg to call the attention of Machine Makers, Agri- 
cultural Implement Makers, Railway Carriage Builders, &c., to their 
MALLEABLE IRON CASTINGS, which, where strength is required, are 
particularly applicable, and much cheaper where difficulty is experienced in 
forging. List of articles made in Malleable Cast Iron, as well as ordinary 
Cast Iron, may be had upon application at the Works, or at the Branch 
Depot, Corporation-street, near Victoria Station, Manchester, (D760) 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 


EsTaBLisnep 1752. 
MANUFACTURERS OF STEEL, FILES, AND WIRE. 
oF 


ALSO 

‘ 
“COCKER’S” PATENT STEEL ROPE WIRE 
In long lengths, from 10 Ib. to 40 1b. pieces, without welding, and capable 
of bearing as high a breaking strain as any in the market. Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 

Fiest Glass PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855,and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 

SHEATHING SHIPS. 
TWENTY PER CENT. SAVED BY THE USE OF 


ABRAHAM'S 
PATENT FLUTED SHEATHING NAIL. 


PP introducing this 

truly valuable and useful article to the 
notice of Shipowners, Shipbuilders, and the ¢ 
Trade in general, it may not be out of place 
to tion the advantages to be derived 








kirstly—ECONOMY—A great saving of 
weight is effected without loss of strength by 
its being grooved or fluted.—Example: 130 
of the ordinary 1}-in. size Sheathing Nails 
weigh 1 Ib., whereas it takes more than 160 
of the Fluted Nails to weigh the same—equal 
to quite 20 per cent. in favour of the Fluted 


ai 

Secondly—The PATENT NAIL can be 

driven home with less force, holds faster, 

7 and is not so likely to split the wood as the 
ordinary nail. 

Section @ Can be supplied direct from the Works, 
or from duly appointed Agents in any of the Shipbuilding Ports. 
— oe 08 Oe ee oe oe +» 120 to the lb. 

 « ae it a. alae ae - 140 
te co 00 0 00 ce ce ce co MD iw 
” oo 00 00 ce ce ce ee of J o 
os belie be ae eee. cone SP aa). an 
Also patentee and sole manufacturer of the self-acting machinery for 
making Percussion Caps, as adopted by the British and other Govern- 
ments. 
N.B.—The Trade supplied with Star and Cross-shaped Blanks for making 
PERCUSSION CAPS, blanks for coin, &c. 


Manufactured by JOHN ABRAHAM, 
METAL DEALER, MACHINIST, AND PATENTEE, 


BELMONT ROW, AND LAWLEY STREET, BIRMINGHAM 
(C1575 





International Exhibition, 1862. 
HONOURABLE MENTION. 
BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 


J. BECK, Sanitary Engineer, Patent Valve Works, 


133a, GREAT SUFFOLK STREET, SOUTHWARK, OF wm 


CONDIE’S PATENT STEAM HAMMERS. 





SINGLE and DOUBLE.ACT- 
ING HAMMERS, from 8 ewt. 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c, on 
appplication to J, M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C. WYLIE, successo 
to JOHN CONDIE, 8, Cannon 
street, London, E.C, 

(D111) 











No. 2. 
Made any shape or 
sise 









Wrengtt tron Cietern, fo: 
Water or OIL 


34. to 34. per gallon. 





urney and Bellamy, Millwall, 

POPLAR, E.—Wrought-iron TANKS, CISTERNS, FUNNELS, 

GIRDERS, &c. These are much cheaper and lighter than any other make, 
2 


Cattle Troughs for Farmers, ; (8424, 


International Exhibition, 1862. 


“ Only Prize Medal awarded for Excellence of Construction of 
Mathematical Instruments.” 


quares. — W. F. Stanley’s 


IMPROVED (late STANLEY & ROBINSON'S). 
Recommended in “ The Engineer,” “ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 31-in., 
8s. 6d. and 5s 6d. ; 23-in., 2s. 6d. and 4s, 

lsogon Squares for taking and reversing angles, 
Improved Engineers’ Scales, 12-in boxwood, 2s.9d. ; ivory,8s. 

Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing instruments. 
MANUFACTORY, 8, GREAT TURNSTILE, HOLBORN 

LONDON. W.C (8215) 





‘International Eschibition, 
a age 
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SODA-WATER MACIIINERY. 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON LONDON, N. 


_(D1326) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES., 











The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire, 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, Iéin. long 28s, each, 





No.2 18in. yy S24. 99 
No. 3 ae 20in. 45 ee oe s oo « Gh w 
No. 4 » 22in. 4, oo 08 00 oe «6 Sk 2 


No. 5 “a Zin. ,, co 00 ce ce co ws ce GER yy 
Delivered at Chesterfield Station, Terms, Nett Cash Quarterly. (D676) 


PRIZE MEDALS. 


INTERNATIONAL Exuinition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oniy 
kind for which a MEpAL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &ec. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great — 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE Ikon MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF STEEL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great loss which arises from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

E PATENT PLUMBAGO CRUCIBLE COMPANY 
Battersea Works, London, 8.W, 





"(Daa 
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Important to Architects, Engineers, Builders, Railway, and other Companies, 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester Burtpincs, WESTMINSTER. 
Zinc properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most seewre, durable, and economical covering, and is now preferred 





to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring ?a:ge spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually co ered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recent ly constructed roofs, are r2ferred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell Hill; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exbibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Swithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace gardens-terrace, Kensington; 20 ditto Inverness-terrace, Bayswater. 
Plans, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad--treet. 
R. G. FISHER, 12, Manchester-buildings, Westminster. 
N.B.—No covering can be more economical, durable, and secure than Zine when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
special Discount will be allowed to all persons upon the Ziuc used in roofs,when certified by eituer of the above Architects to be properly laid. 





(D1014) 














THOMAS WORSDELL, Berkeley-strest and Granville-street, Birmingham, 











Manufacturer of Contractors’ Locomotives, Portable and other Steam Englnes ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travell.ng, Derrick, and other Cranes; Steam and 
Hand Crab Winches; Travelling Crabs for Gauntry frames; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
Wronght tron Hydraulic Jacks, to raise trom 4 to 209 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chaiu Cabies, and Small Portable for Girders and Wire. 

Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors 
Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c, (D1207) 
STEAM CRANES, LIFTING JACKS, &., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. 












STEAM WHARF CRANE. 
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RAIL SETTING PRESS{a. KE) JIMCROW 























| JOHN WARNER & SONS, 


SOLE MANUFACTURERS, 8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 











IMPROVED PATENT DOUBLE BARREL PUMDIP, 


RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 
INTERESTED IN DRAINAGE OR IRRIGATION. 


Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR, 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 
water, so that stones or other substances will pass without difficulty. 


It requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 


For Portability it is mounted on a strong Timber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 
purposes of Irrigation in India and the Colonies. 


Pumps on the same principle are made for most situations, and are particularly recommended, when mounted, as Fire Engines. 
A Pump 12-in. diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 670 Gallons or Three Tons of Water per Minute. 


Estimates tor Pumps of any size, driven direct from a Steam Cylinder, with Shaft and Pulley for use with an ordinary Portable Engine, or fitted with 
Gear for Horse Power, will be furnished on applications (B635) 
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+ % . . . . ’ 
[2ternational Exhibition— 
BROWN AND GREEN'S 
KITCHEN RANGES 
Have obtained 
THE PRIZE MEDAL 
For general excellence. 

They combine every Modern Improvement, with great simplicity of 
management, and are equally adapted for large or small families. For 
efficiency, economy, and cure of smoky chimneys these Ranges surpass all 

_ Others. London WAREHOUSE, 

$1, BISHOPSGATE STREET WITHIN. 

° Designs, &c., on application. (B669) 

ie) ea weed Se a a 

Accidents are Unavoidable! !— 
Every one should therefore Providé against them. 


‘THE RAILWAY PASSENGERS ASSURANCE COMPANY 
Grant Policies for Sums from £100 to £1,000, Assuring against 
ACCIDENTS OF ALL KINDS, 
An Arnual Payment of £3 secures £1,000 in case of 
DEATH by ACCIDENT, or a Weekly allowance of £6 to the 
Assured while laid up by iujury. 

Apply for Forms of Proposal, or any information, to the PROVINCIAL 
AGENTS, the BOOKING CLERKS, at the RAILWAY STATIONS, 
Or to the Head Cffice. 64, Cornhill, London, E,C. 
£162,817 have been paid by this Company as COMPENSATION for 
56 fatal Cases, and 5,041 Cases of Personal Injury. 

The SOLE COMPANY privileged to issue RAILWAY JOURNEY INSU- 
RANCE Tickets, costing ld., 2d., or 3d., atallthe PRINCIPAL STATIONS. 


EMPOWERED BY SPECIAL ACT OF PARLIAMENT, 1849. 
64, Cornhill, E.C. WILLIAM J. VIAN, Secretary. 


(B527) 


ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 

One Radial Drilling Machine, with 24-in. spindle, and self-acting feed. 

One Planing Machine, to take in &ft. x 3ft. 6in. wide x 3ft. high, with 
two tool boxes. 

One Shaping Machine, to take in flat work 4/t. 6in. long x llin. broad ; 
self.acting for vertical, horizontal, or diagonal work, external or internal 
curves. 

One 10-in. Self-acting and Screw-cutting Lathe, with bed 14/t. long. 

One Pair 10-in. Double-geared Hand Lathe Headstocks, with face-plate, 


slide rest, &c. 
G. & A. HARVEY, 
ENGINEERS’ TOOL MAEERS, 
8, CANNON STREET, LONDON, E.C. (D1957) 








Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
BirminchaM—A. PARKES, MANAGER. 
Contractors to the Admiralty. 


Marine and Locomotive Boiler Tubes; Superheating Steam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, &c. 
London Agent, Harcourt Quincey, 150, Fenchurch-street. (B678) 


Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC., 


AWARDED TO 


WEBB and SON, 


TANNERS, CURRIERS, LEATHER MERCHANTS &c., 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII., Eastern Annexe, International Exhibition. (D635) 


SAWING AND PLANING MACHINERY. 


PATENT SAFETY DERRICK CRANES. 
orrest and Barr, Makers of 


VERTICAL SAW-FRAMES for cutting Balk Timber and Deas; 
Circular Saw-tables ; Wood-planing, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W!NCHES, for 
Discharging Ships or other purposes, for economising labour; HIGH 
PRESSURE, Condensing, and P 1 STEAM ENGINES; GRAIN 
MILIS of every description; Gearing, &. The improved PAi ENT 
SAFETY DERRICK Crane is now considered indispensable for lifting 
material ; sizes, from 20 cwt. upwards.—For further particulars apply to 
FORREST and BARR, Engineers, Glasgow. (£298) 


MARSHALL, SONS, & CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, &c. 
(LIMITED), 

BRITANNIA IRONWORKS, 
GAINSBUROUGH, LINCOLNSHIRE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 

















STEAM ENGINES, 
THRESHING MACHINES, 
CORN MILLS, SAW BENCHES, 


MORTAR MILLS, 
STEAM PUMPS, &ec. &c. 





Tilustrated Catslogues post-free 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. 


COOK’S 


PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
ift., it can be used for repairs inside « boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. 8S. and E. RANSOME 
and Co., 











es Essex STREET, Strrayp, W.C. 
And tay be bad of all Wholesale Ironmongers 
(D1590) 

















ENOCH TOMEY’S 


EUKEKA GLASS GAUCES, 
TAY GLASS WORKS, PERTH. 


TESTIMONIAL 
(From Messrs. C. D. YOUNG and CO., St. Leonard’s Iron and Engineering 
Works, Perth.) 
PertH, February 14, 1861. 
MR. ENOCH TOMEY, Tay Glassworks, Perth. 

Sirn,—We have used one of your Glass Gauge Tubes on our engine 
boiler ever since we started these new works, about two years ago, and so 
convinced are we of their superiority above all others, that in completing 
our orders and contracts from abroad for engines, we supply nothing else, 
and they give such satisfaction to our correspondents that they stipulate in 
their indents your tubes only to be sent. 

We are, Sir, yours obediently, Cc. D. YOUNG and CO 
(D767) 


SEND FOR A CIRCULAR. 
ROLFE AND GREEN, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 


HULL, 
[vite the attention of Engineers and 


IRON SHIPBUILDERS resident Abroad to the facilities which they 
possess for executing orders for FIRST-CLASS and ALL OTHER 
BRANDS of IRON with PROMPTITUDVE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Hardware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 


WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 


WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 
Descriptive Circulars on application. (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS, 


RECENTLY EXHIBITED IN MOTION IN THE 


INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 
CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


FP. DAM’S 


PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Pat 
Flu‘d to 1,600 gallons of water evaporated. 

For Stationary Boilers one pint of Pluid per horse power mostiy, with 
oft water ; one quart if with hard water. . 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London. 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 


EstaBLisneD 1752 
MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 


“COCKER’S” PATENT STEEL ROPE WIRE 


In long lengths, from 10 Ib. to 40 Ib. pieces, without welding, and capable 
of bearing as high a breaking strain as any in the market, Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855,and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 


RIPLEY’S PATENT PISTON. 











(D922) 





(B596) 








. aS LT ARTS 


. . . . 
This Piston has Less Friction, and 
it is constant, unlike that of the spring packing ; it is easily applied 
to existing pistons ; the cylinders, when thus fitted, wear longer; it saves 
tallow, is invaluable for air pumps of all kinds, and each Piston will be 
guaranteed for three years. Cylinders and air iy re-bored without 
removal.—Manufactured by BURTON and WALLER, Engineers, Holland- 





street, Blackfriars. _ (8062) 
First Class Prize Medal, 1862. 
SS GET 








UNRIVALLED PRIZE MEDAL 


LOCK STITCH SEWING MACHINES, 


MANUFACTURED BY THE 
WHEELER AND WILSON MANUFACTURING COMPANY. 


With all recent Improvements and additions, Crystal Cloth Presser, 
Binder, Corder, Hemmer, &c. &c. 

Will Stitch, Hem, Fell, Bind, Cord, Gather, and Embroider. Is simple 
in design, not liable to get out of order ; elegant in appearance, strong and 
durable ; the work will not ravel ; and they will make from 500 to 2,000 of 
the firmest and most regular Stitches per minute. They can be used 
equally well for the finest Muslin, or the thickest Cloth ; and will stitch with 
great beauty and regularity every description of work that can be done by 
means of hand sewiny, and with @ speed equal to twelve seamstresses, 

Instruction gratis to every purchaser. Illustrated Prospectus gratis 
and post free. 

OFFICES ayp SALE ROOMS, 189, REGENT STREET, W. 
Manufacturers of Foot's Patent Umbvella Stand. (B679) 





International Exhibition, 1862. 
HONOURABLE MENTION. 


BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 


J. BECK, Sanitary Engineer, Patent Valve Works, 


138a, GREAT SUFFOLK STREET, SOUTHWARK, oe 


CONDIE’S PATENT STEAM HAMMERS, 





SINGLE and DOUBLE-ACT- 
ING HAMMERS, from 8 ewt. 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &ce, on 
appplication to J. M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C, WYLIE, successo 
to JOHN CONDIE, 8, Cannon 
street, London, E.C, 
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Wreught tron Cistern, fo: 
Water or Oil 


34 to 84. per gallon. 









Ber ey and Bellamy, Millwall, 
POPLAR, E.—Wrought-iron TANKS, ‘CISTERNS, FUNNELS, 

GIRDERS, &c These are much cheaper and lighter than any other make, 

Cattle Trough- for Farmers. (8424 


International Exhibition, 1862. 


“Only Prize Medal awarded for Excelle vce of Construction o 
Mathematical Instruments.” 


Squares. — W. F. Stanley’s 


IMPROVED (late STANLEY & ROPINSON’S), 
Recommended in “ The Engineer,” “ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 58. and 7s, 6d.; 3l-in,, 
8s. 6d. and 5s 6d. ; 23-in., 28, 6d. and 4s, 

Isogon Squares for taking and reversing angles, 
Improved Engineers’ Scales, 12-in_boxwood,28.9d. ; ivory,8s, 
Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing ‘nstruments. 
MANUFACYORY, 8, GREAT TURNSTILE, HOLBORN 

LONDON. W.C (B215) 


ion, 


Q 








International Exhibit 





SAMSON BARNETT, 
23, FORSTON STREET HOXTON LONDON, N. 


D1326) 


MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 








The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 
No. 1 Tuyere, 16in. long .. .. 1. oe oe oe ov 289, Gach, 
No. 2 » 18in. ,, a we 6b 66 Be 66: os EO 
No. 8 ~ 20in. ,, a ae ak an 66 sso ee 
eS a0 OS ee ee ee eee 
No. 5 es in, 02 08 oe ce co co co 6, 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly 


PRIZE MEDALS. 


INTERNATIONAL Exnipition, Class I. and II 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


, PATENT PLUMBAGO CRUCIBLE COMPANY are the onty 
kind for which a MrpaL has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

‘They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. dn consequence of their great durability 
the saving of waste is also very eonaiderbte. 

The Company have recently introduced Crucibles especially adapted for 
the following purpose, viz., MALLEABLE IRoN MELTING, the average work- 
ing of which has proved to be about seven pays; STEEL MeLTine, which 
are found to SAVE NEARLY A TON AND A HAL¥ OF FUEL TO EVERY TON OF ST#EL 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, an! saving the great loss which ari-es from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibies, Muffies, Portable Furnaces, &:., Stove Backs, all 
descriptions of Fire Standing goods, aud every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, 


» 
(D676) 





(D141) 
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Important to Architects, Engineers, Builders, Railway,‘and other Companies, 


VIEILLE MONTAGNE ROOFING ZINC. 


COMPANY’S GENERAL AGENCY, 12, Mancuester BuILpINGs, WESTMINSTER. 
Zine properly laid has been proved by most extensive and long experience in France, Belgium, and Germany to be a most seeure, durable, and economical covering, and is now preferred 
to all other materials for roofs. Its extreme lightness makes it most valuable for covering buildings, requiring large spans with comparatively light framing. On a rough calculation it may be 
estimated that not less than 41,000,000 square feet is the average quantity of Roofing surface now annually co ered in the above countries alone. Within the last few years persevering efforts 
have been made to introduce into England proper workmanship, in accordance with the principles which are observed on the Continent, and which alone can secure the sound and perfect 
construction of a Zinc roof. To aid in extending as much as possible the knowledge of these simple rules, models showing all the details are to be seen in the Architectural Exhibition in 
Conduit-street, and the following, selected out of a very great number of recently constructed roofs, are referred to as examples:—The Patent Granary, West India Docks; Copenhagen Works, 
Limehouse ; a private house in Holland Park ; Homes for Poor Merchants’ Clerks, Muswell fill ; a large Warehouse, 77, Thames-street ; Ship roof, Sheerness Dockyard; the Victoria Station, 
Pimlico ; the Stations in the Metropolitan Railway ; the Stations of the Madras Railway Company (400,000ft.) ; the warehouse of Messrs. Oakes, Brothers, and Co., Madras (20,000ft.) ; the Refresh- 
ment rooms at the Exbibition ; the verandah of the Horticultural Society’s Conservatory; Gloucester Railway Station; Messrs. Horniman and Co.’s Tea Warehouse, Wormwood street; Messrs. 
Hoare and Co.’s Brewery, Smithfield ; Cape Town and Wellington Railway (60,000ft.) ; 50 new Dwelling Houses at Palace-gardens-terrace, Kensington 20 ditto Inverness-terrace, Bayswatex: 
Plane, Estimates, and all useful information will be furnished, without charge, by applying to either of the Directing Architects. 
JAMES EDMESTON, 5, Crown-court, Old Broad-street. 
KR. G. FISHER, 12, Manchester-buildings, Westminster. 
N.B.—No covering can be more economical, durable, and secure than Zinc when well laid, but good Zinc badly laid will spoil the roof, and with a view still further to encourage good work, 
a special Discount will be allowed to all persons upon the Zinc used in roofs,when certified by either of the above Architects to be properly laid. (D1014) 


THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 


(7 Manufacturer of Contractors’ Locomotives, Portable and other Steam Engines ; Steam, Wharf, 
, Lp) Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes; Steam and 
(fh “and Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. 

, Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
, Braces and General Machinery; Wrought Iron Smiths’ Hearths, Anvils, Vices, &. 
. Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
% Wrought Iron Hydraulic Jacks, to raise trom 4 to 200 tons; Hydraulic Machines to Test Bar 
4 Iron, Steel, Chaiu Cabies, and Small Portable for Girders and Wire. 
: Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors 
(3 Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (D1207) 
STEAM CRANES, LIFTING JACKS, &., KEPT IN STOCK. 


CONTRACTORS LOCOMOTIVE. 




























STEAM WHARF CRANE. 
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JOHN WARNER & SONS, 


SOLE MANUFACTURERS, 8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 











IMPROVED PATENT DOUBLE BARREL PUMP, 


No. 5) A, 
RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 


INTERESTED IN DRAINAGE OR IRRIGATION. 


Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR, 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Val ] iction i i i 
an foun oe eee S without difficulty: ry Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 


It requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 


For Portability it is mounted on a strong Timber F aF i y i i i 
ouqua dee CRs op soon imber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 


Pumps cn the same principle are made for most situations, and are particularly recommended, when’ mounted, as Fire Engines. 
A Pump 12-in. diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 670 Gallons or Three Tons of Water per Minute. 


Estimates tor Pumps of any size, driven direct from a Steam Cylinder, with Shaft and Pulley for use with an ordinary Portable Engine, or fitted with 
Gear for Horse Power, will be furnished on application. (B685) 
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ENGINEERS’ TOOLS FOR SALE, 


Ready for Delivery in London, 
One Radial Drilling Machine, with 2}-in. spindle, and self-acting feed. 
One Planing Machine, to take in ft. x 3ft. Gin. wide X 3ft. high, with 
two tool boxes. 


One Shaping Machine, to take in flat work 4ft. 6in. long X lin. broad ; 
self-acting for vertical, horizontal, or diagonal work, external or internal 
curves. 


One 10-in. Self-acting and Screw-cutting Lathe, with bed 14/t. long. 
One Pair 10-in. Double-geared Hand Lathe Headstocks, with face-plate, 


slide-rest, &c. 
G. & A. HARVEY, 
ENWGINEERS’ TOOL MAEERS, 
8, CANNON STREET, LONDON, E.C. (1957) 





Exhibition Medal of 1862 to 
THE 


STEPHENSON METAL TUBE AND 
COPPER ROLLER COMPANY, 


LIMITED. 
BinMINGHAM—A, PARKES, MANAGER. 
Contractors to the Admiralty. 


Marine and Locomotive Boiler Tubes; ey ne amy Be Steam and Con- 
denser Tubes; Calico Printing and Embossing Rollers, &c. 
London Agent, Hanoourr Quincey, 150, Fenchurch-street. (B678) 


Prize Medal 
LEATHER MACHINE BANDS, 


BUCKETS, HOSE, ETC, 


AWARDED TC 


WEBB and SON, 


TANNERS, CURRIERS, LEATHER MERCHANTS &c., 
STOWMARKET, SUFFOLK. 


London Office, 11, Leadenhall-street, E.C. (R. PEARCE, Agent), and at 
No. 2017, Class VIII., Eastern Annexe, International Exhibition. (D635) 


SAWING AND PLANING MACHINERY. 


PATENT SAFETY DERRICK CRANES. 
orrest and Barr, Makers of 


VERTICAL SAW-FRAMES for otis Balk Timber and Deals; 
Circular Saw-tables ; Wood-planing, Moulding, and Morticing Machines ; 
PATENT SAFETY DERRICK, Forge, Foundry, Wharf, Quarry, 
Warehouse, and other Cranes ; PORTABLE STEAM W!NCHES, for 
Discharging ips or other puapense, for — labour; HIGH 
PRESSURE, d EAM ENGINES; GRAIN 
MILLS of Se description ; 3 ‘Gane. ‘ee. The improved PATENT 
SAFETY DERRICK Crane is now ble for lifting 
material ; sizes, from 20 ewt. upwards. —For fi further” particulars apply to 
FORREST and BARR, Engineers, Glasgow. (C298) 














MARSHALL, SONS, & CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, éc. 
(LIMITED), 

BRITANNIA IRONWORKS, 
GAINSBUROUGH, LINCOLNSHIRE, 

MANUFACTURERS OF 


MPROVED PRIZE PORTABLE 
AND FIXED 


STEAM ENGINES, 
THRESHING MACHINES, 
CORN MILLS, SAW BENCHES, 


MORTAR MILLS, 
STEAM PUMPS, &c. &c. 








Illustrated Catalogues post-free 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. 


COOK’S 


PATENT PORTABLE HAND PUNCH 


~ 
ompletely Supersedes 
the Bear or Dog at present in use. It 
weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler ’plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lit., it can be used for repairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 


Price £15. 
Sole Agents, Messrs. S. and E. RANSOME 
and Co., 





(D360 


Essex STREET, STRAND, W.C. 
And naay be had of all Wholesale Ironmongers 
(D1580) 


RIGBY’S PATENT STEAM HAMMERS, 











SINGLE AND DOUBLE ACTING, 


From 1 cwt. to 12 tons, 
FORGE CRANES WROUGHT BY STEAM OR HAND, AND ALL 
OTHER MACHINES USED IN _— FORGING OF IRON, 
MADE 


GLEN AND ROSS, "ENGINEERS, 


GREENHEAD WORKS, GLASGOW. (D081) 





ENOCH TOMEY’S 
EUKEKA GLASS GAUGES, 


TAY GLASS WORKS, PERTH. 


TESTIMONIAL 
(From ALEX. ALLAN, Esq., Locomotive Engineer, Scottish Central 
Railway, Locomotive Department, Perth.) 

MR. ENOCH TOMEY, Perta, 2ist January, 1861. 
S1r,—We have used your Glass Tubes for Water Gauges on our loco- 
motive boilers for the last seven years, and can recommend them to rail- 
way engineers as a very superior article. I have not seen any equal to your 

tubes. ALEX. ALLAN, Locomotive Engineer, 


(D767) 





SEND FOR A R A CIRCULAR. 


ROLFE AND GREEN, 
IRON AND STEEL MERCHANTS, 
Agents for the Bowling Iron Company, 

H 


, 


. . . 

[=Vvite the attention of Engineers and 

IRON SHIPBUILDERS resident Abroad to the facilities which the: 
possess for executing orders for FIRST-CLASS and ALL OTHE 
BRANDS of IRON with PROMPTITUDE and DISPATCH, and they beg 
to intimate that, having been connected with the Iron and Handware 
Trades, in all their branches, over a very extended period, and having 
thereby acquired an intimate knowledge of their ramified peculiarities— 
both of QUALITY and PRICE—they can offer to their friends Abroad a 
medium for making their purchases such as can never be attained by them 
in their casual visits to the Manufacturing Districts of this country.—Price 
Lists forwarded on application. (C1304) 


VORTEX TURBINES. 
AWARD OF PRIZE MEDALS. 


WILLIAMSON BROTHERS call attention to the Award to them of a 
PRIZE MEDAL for the VORTEX TURBINE, and to the further recog- 
nition of the merits of this wheel, shown in the award of an ADDI- 
TIONAL MEDAL to the Inventor, Professor James Thomson. 


WILLIAMSON BROTHERS, CANAL IRONWORKS, KENDAL. 
Descriptive Circulars on application. (D921) 


WHIRLPOOL CENTRIFUGAL PUMPS, 
WHIRLPOOL BLOWING FANS, 


RECENTLY EXHIBITED IN MOTION IN THE 


INTERNATIONAL EXHIBITION. 
WILLIAMSON BROTHERS, 


CANAL IRONWORKS, KENDAL. 
Descriptive circulars on application. 


COCKER BROTHERS 
(SUCCESSORS TO SAMUEL COCKER AND SON), 
SHEFFIELD. 


ESTABLIsueED 1752. 
MANUFACTURERS OF STEEL, FILES, AND WIRE. 
ALSO OF 


“COCKER’S” PATENT STEEL ROPE WIRE 


In long lengths, from 10 Ib. to 40 1b. pieces, without welding, and capable 
of bearing as high a breaking strain as any in the market. Each piece 
warranted to twist round its own diameter. 

Three First Class PRIZE MEDALS were awarded to SAMUEL COCKER 
and SON, Sheffield, at the Great Exhibition of Industry, London, 1851. 

First Class PRIZE MEDAL was awarded to COCKER BROTHERS at 
the Universal Exhibition of Industry, Paris, 1855,and MEDAL of HONOUR 
awarded to COCKER BROTHERS by the Society of Arts and Industry, 
London, 1856. (9498) 











(D922) 








LATHE WORKS. 
Samuel Cohen 


and SON, ENGINEERS 
and MILLWRIGHTS, LATHE 
and TOOLMAKERS, SMITHS, 
and IRONFOUNDERS, 84 and 
85, Cow Cross-street, and 5, 
Greenhill-rents, West Smithfield, 
London, E.C., have on hand the 
largest stock in England of every 
description of hand or foot lathes, 
self-acting and _ screw-cutting 
lathes. Planing, drilling, and boring machines, — steam engines, 
and all kinds of machinery. Estimates sent to all parts of the kingdem. 
Screw-cutting, Turning, Boring, and Planing for the Trade.—Several 
second-hand planing and drilling machines to be disposed of. (B658 


RIPLEY’S PATENT _PISTON. 
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Piston on Less Friction, and 


his 

T it is constant, unlike that of the spring packing ; it is ante applied | 
to existing pistons ; the cylinders, when thus fitted, wear longer ; it saves 
tallow, is invaluable for air pumps of all kinds, and each Piston will be 
guaranteed for three years. Cylinders and air En E re-bored without | 
removal.—Manufactured by BURTON and WALL ngineers, — 
street, Blackfriars. B662 


First ( Glass Prize Medal, 1862. 




















UNRIVALLED PRIZE MEDAL 


LOCK STITCH SEWING MACHINES, 


MANUFACTURED BY THE 
WHEELER AND WILSON MANUFACTURING COMPANY. 


With all recent Improvements and additions, ~~ 7 Cloth Presser, 
Binder, Corder, Hemmer, &c. & 

Will Stitch, Hem, Fell, Bind, Cord, Gather, and Embroider. Is simple 
in design, not liable to get out of order ; elegant in appearance, strong and 
durable ; the work will not ravel ; and they will make from 500 to 2,000 of 
the firmest and most regular Stitches r minute. They can be used 
equally well for the finest Muslin, or the thickest Cloth ; and will stitch with 
great beauty and regularity every description of work that can be done by 
means of hand sewing, and with a speed equal to twelve seamstresses, 

—— gratis to every purchaser. Illustrated Prospectus gratis 
and post 

OFFICES axp SALE ROOMS, 189, REGENT STREET, W. 


Manu.acturers of Foot’s Patent Umbrella Stand (B679) 





| 








Ironfounders, &c. —J. Ireland, 


0 

T Foundry Engineer, ameomar. begs to call the attention of Iron- 
founders to his PATENT UPPER TUYERE CUPOLA FURNACE, which 
effects a saving of from 30 per cent. to 50 per cent. in Cokes, and also melts 
the metal in much less time, without any additional labour or expense.— 
Full particulars and Testimonials can be had, on application, at his Office, 
21, Moreton-street, .~—~ Manchester ; or to _ agents, CARRICK 
and nd BROCKBANK, 37, P __ wm 905, 








CONDIE'S PATENT STEAM HAMMERS, 


SINGLE and DOUBLE-ACT- 
ING HAMMERS, from 8 ewt, 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c, on 
appplication to J, M. and Sons 
who will show several Ham- 
mers in operation ; or to 
ALLAN C, WYLIE, success 
to JOHN CONDIE, 8, Canno 
street, London, E.C, 

















(D111) 














Millwall, 


and Bellamy, 


POPLAR, E.—Wrought-iron TANKS, CISTERNS, FUNNELS, 


urney 


"These are much cheaper and lighter than any ~~ 
’ 


GIRDERS, &c. 
Cattle Troughs for Farmers. 


International ‘Exhibition, 1862. 


“Only Prize Medal awarded for Excellence of Construction of 
Mathematical Instruments.” 


‘ ? 
uares. — W. F. Stanley’s 
IMPROVED (late STANLEY & ROPINSON’S). 
Recommended in “* The Engineer,” “* Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 5s. and Te. 6d.; Sl-in., 
8s. 6d. and 5s 6d. ; 23-in., 2s, 6d, and 4s, 

Isogon Squares for taking and reversing angles. 
Improved Engineers’ Scales, 12-in ——— 2s.9d. ; ivory,8s. 
a. Engineers’ ng Boards, 

ed Engineers’ Pana Instruments, 
MANUFACTORY, oSeen. © TURNSTILE, — 








International Exhibition, 





SODA-WATER MACHINERY. 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON ener 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


ty 


The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

T easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire. 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 





No. 1 Tuyere, léin. long .. .. . 28s. each, 

No, 2 - 18in. yy se 0s 00 se 80 os 32s. »» 

No. 8 ° 20in. ,, ee 08 cf se 60 oo S68. 4, 

No. : pa S2in. oo 0 66 60 Se 60 408, , 

No 24in. 44s. ,, 
Detivered at Chresterfeta Station, Terms, Nett Gash Quarterly. (D676) 


PRIZE MEDALS. 


INTERNATIONAL Exurprrion, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the oyiy 
kind for which a MepAt has been AWARDED, and are now used exclusivel 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints ; the Royal Arsenals of Wool- 
wich. Brest, and Toulon, &e. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great ily 
riority of these Melting Pots consists in cell on 
of melting on an average Forty Pourings of t! 
difficult metals, and a still greater number of dene at of 
an orlinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the sav.ng of waste is also very consid le. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, vis., MALLEABLE Ikon MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF STEEL 
FUS&D ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the great less which arises from mixture with Iron. 

The Patent Plumbago Crucible Company likewise manufacture - 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lista, Testimonials, &c., ap 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D1441) 
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motive Stationary Engine Steam Crane Hoisting Engine Agricultural Engine 


STATIONARY ENGINES. 
These Engines require no Chimney Shaft, nor Building whatever, a Cast Iron Ash-pit forming the Sole- 
PLATE, and they may be set up anywhere and started at once. Being very carefully made of the best materials, they may be perfectly relied on to work satisfactorily 
and, from their self-completeness, they may be erected and set to work by any ordinary mechanic to instructions supplied. ‘hese improved Engines have the great advantage of 
being applicable to a variety of purposes, the small space they occupy rendering them available where ordinary Engines cannot be used. 


PRICES OF ENGINES AND BOILERS COMPLETE. 
Delivered free in Glasgow, Hull, Liverpool, or London. 





| Contractors’ Loco 


16 in. Stroke , . a e r ‘ ‘ £180 





1 Horse-Power, Cylinder 3}in. X 6} in. Stroke . ‘ ° ‘ . . £45 9 Horse-Power, Cylinder 9} in. X 
2 ” ” 44,,xX 9 a a en i ee ee na | 11 = « ie xB s : E in eo ae oo 
3 ” ” 54 yy X UL ” . . . . . . . ° 8 13 ” » 113, xX 20 ” . . . . ° ° 240 
{ 4 - ” 63 ,, X 13 ” : * os : . . - «4 - 105 | 16 ms a Bea t*B - ‘ ; i - * oo ‘ o> » 
i 5 ” ” 7k 5 X 14 ” ’ . . . e ‘ ° ° 125 20 a » 144, X 24 ” ° ° ° . ° . e . 310 
7 ” » 8X 14 So ee ae ee a » pair Cyidrs. 2114, X 20 9 a > & @ mw i ee 


Boilers, either plain dome-shaped, or tubular, with all mountings complete, at half the prices quoted above for Engine and Boiler. 


HOISTING ENGINES. 

PORTABLE STEAM CRANE, for a Wharf or Railway, on Wrought Iron Carriage and Roadway or Railway flanged Wheels, with Link Motion, Foot Brake, &c., all 
under the easy control of oneman. The Engine and Boiler swing completely round on the central pillar, and counterbalance the load. The Jib is adjustable, and the two larger-sized 
Cranes are made to hoist, lower, and turn round in either direction by steam—the two smaller sizes hoist and lower by steam, and twist by hand. These Cranes are made of the best 
| material, finished in the best style, and are guaranteed in every case to work satisfactorily, 


| PRICES, Delivered Free in Glasgow, Hull, Liverpool, or London. 


4-H.P., to hoist 35 ewt. pair of Cyldrs.,43in. diam. X10in. Stroke . . . . . . .£190 7-H.P., to hoist 70 ewt. pair of Cyldrs., 6 in. diam. X 10in. Stroke. . . « « - + £285 
5 » 90 cwt. ” Ce aw Oe ww + ewes os Oe es » 6 tons ~ ci: = Oe Gg +s + 6 ee eo 


PORTABLE HOISTING ENGINE, on Carriage and Roadway or flanged Wheels, with Crab Winch on front of Carriage. The Engine, Brake, and Disengaging Clutch 
are under the easy control of one man. 


PRICES, Delivered Free in Glasgow, Hull, Liverpool, or London. 


{ 2-H1.P., Cylinder, 4tin. diam. X 9in. Stroke, to hoist about 12 ewt. Giner <o te care 5-H.P., pair of Cylinders, 5}in. diam. X 10in. Stroke, to hoist about 28cwt. . . . £165 
i oa » Stim 4, Xin y, - Se % Cer ae ms vs Glin. ,, X10in. ,, ra > ats Se 
; ee 99 6hin. , X13in. ” 23 i» ehh laevis a 


By a simple modification of the Gearing any of the above Engines may be made to hoist more or less weight, at a slower or faster rate, according to the requirements of the case. 
PRICES OF CONTRACTORS’ LOCOMOTIVES, AGRICULTURAL, PUMPING, AND OTHER ENGINES, ON APPLICATION. 
*,* These New Engines (which are in every respect superior to those J. B. B. and Co. formerly sold) are being everywhere very favourably received. They are 
already successfully working in various parts of England, and numbers have been sent abroad, particularly to the Continent and the West Indies. Zhey are warranted, in 
every case, to be satisfactory. 


One of the small Stationary Engines will be Exhibited at the SMITHFIELD CLUB SHOW, ISLINGTON, 
DECEMBER 8ru, 9ru, 10TH, 11TH, AND 12rnH, at J. B. B. ann CO.S STAND, No. 12. 


J. B BROWN and CO., 18, Cannon Street, City, London, E.C. 











TAYLOR'S PATENT HOUBLE Oaes STEAM 
mami, DRURY BRO? & WALKER, 
| SELF-ACTING TOOL MAKERS AND MACHINISTS, 
DON TOOL WORKS, SHEFFIELD. 





PLANING, SHAPING, DRILLING, SLOTTING, CUTTING AND GROOVING MACHINES, PUNCHING AND 
SHEARING MACHINES, SLIDING AND SCREW-CUTTING LATHES, ETC. ETC. 


EVERY DESCRIPTION OF ENGINEERING AND RAILWAY TOOLS. 


TRAVERSING SCREW JACKS, SCREWING TACKLE, RATCHET BRACES, CRAMPS, ETC. 














ames Taylor and Co., Engineers 
@J and BOILER MAKERS, Britannia Works, Birkeahead, Patenteesand 
Manufacturers of Steam Winches, Hoists, and Cranes, fixed or portable, 
| Steam Engines, Steam Hydraulic Presses, Improved Corrugatin Machines, 
&c, to whom all applications must be made for License to Manufacture 
Taylor’s Patent Steam Winches and Cranes. (8262) 





INTERNATIONAL EXHIBITION. | 
HONOURABLE MENTION, 


JOY’S PATENT STEAM HAMMERS, 
DAVID JOY & CO., 


ENGINEERS, MIDDLESBRO’-ON-TEES, 


MANUFACTURERS OF 
Marine, Stationary, and Locomotive 
Engines, 
ALSO OF 


PATENT SELF-ACTING 


STEAM HAMMERS, 
Single and a Self-acting 
Valve on the new p ple of steam- 
moved valves, which are at the same time 
usable as hand gear. By these Hammers 
every variety of blow is given with the 
utmost simplicity of parts, 


ALSO, 

PATENT STEAM STEEL TILTS, 
in which the piston is its own valve, re- 
ducing the hammer to two parts only. 
These Tilts are capable of giving from 200 
to 1,000 blows per minute, and are made 
as small as oe for working copper, 
and knife-blade makers, &c. 

Also Manufacturers of Wrought and 
Cast Iron Bridges, Roofs, Iron Buildings, 
Water W eels, Tanks, &c 


CLEVELAND ENGINE WORKS, 
MIDDLESBRO’-ON-TEES. 
(D1319) 
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THE IMPROVED PATENT 








G. W. HAWEKSLEY & Co, 
3 
BRIGHTSIDE BOILER 


Patentees and Manufacturers, 
WORKS, 


P.S.—Manufacturers of Locomotive, Portable, and Welded Boilers. 


FLUED BOILERS, 


FOR STRENGTH, DURABILITY 
AND ECONOMY 
Areunequalled by any other 
Boilers in Use. 

These Boilers are made to 
work at from 501b. to 200 Ib, 
per square inch in Iron or 
Steel. 


SHEFFIELD 
(D378) 





HORIZONTAL HIGh ....._.uRE EXPANSION CONDENSING 
‘Phe Horizontal High Pressure 


EXPANSION CONDENSING ENGINES, as illustrated, are 
guaranteed, when over 10-horse to 60-horse power, to consume from 
3) 1b, to 2 1b, of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
running. 
but with cut-off valve, to give the greatest effect to the expansion of 


steam, 





cation 


They are self-contained, and require no elaborate foundations— 
brick in cement or stone foundations of the simplest description under 
the iateral girders, 

For steam, flour, and other mills, factories, and generally, they are 
the most simple and effective made. * 


Further particulars, with prices, may be obtained upon appli- 


"ES, KATESGROVE IRONWORKS, READING. 


ENGINE 


Under 10-horse power they are not fitted with condensers, 


to (8736) 








HOBBS’S 





INTERNATIONAL EXHIBITION, 1862, CLASS 31. 
Prize Medal for Security and Excellence of Construction. 
CHANGEABLE KEY BANK LOCK. 
Price £10 and upwards, 
PROTECTOR LOCKS. 


HOBBS’S PATENT 


8s. and upwards. 
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4.6000iNC te. 
HOBBS’S MACHINE-MADE TWO-BOLT MORTICE, WITH PATENT 
FRICTIONLESS FOLLOWER, PRICE 8s, 


MAY BE HAD OF ALL 


Co., 


HOBBS AND 


AVELING’S PATENT 


AGRICULTURAL LOCOMOTIVE ENGINE 





AND THE 


RESPECTABLE IRONMONGERS IN TOWN AND COUNTRY. 


Illustrated Lists of Locks, Iron Safes, and Doors, Cash Boxes, &c., sent free on application to 


76, CHEAPSIDE LONDON, E.C. 


HOBBS’S MACHINE-MADE 
LEVER LOCKS. 


2s. 6d. and upwards, 


THE MACHINE-MADE LOCKS 


ADAPTED FOR EVERY PURPOSE 


FOR WHICH 


LOCKS ARE REQUIRED 


aT 


PRICES THAT DEFY COMPETITION. 


(B641) 


F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Patent 
Fluid to 1,600 gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostiy, with 
oft water ; one quart if with hard water. 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-street, London. (B596) 


International Exhibition, 1862. 
HONOURABLE MENTION. 


BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES, 
Illustrated Price Lists on application to 

J, BECK, Sanitary Engineer, Patent Valve Works, 

133a, GREAT SUFFOLK STREET, SOUTHWARK, ar 

( 


3082) 


MARSHALL, SONS, % CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, &c. 
(LIMITED), 

BRITANNIA IRONWORKS, 
AINSBUROUGH, 


LINCOLNSHIRE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 


G 





STEAM ENGINES, 
THRESHING MACHINES, 


CORN MILLS, SAW BENCHES, 
MORTAR MILLS, 
STEAM PUMPS, &e. &e. 





Illustrated Catalogues post-free 
on application, 


LONDON OFFICE, 8, CANNON-STREET, E.C, 








(D360 


COOK’S 7 
PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use. It 
weighs about 50 Ib,, and with it a boy can punch 
} holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
lit,, it can be used for repairs inside « boiler or 
flue in situations where the Bear cannot be used, 
It is simple in its construction, and not liable to 
get out of order, It has been adoptec by the 
Government and various large engineering esta- 
blishments, and is highly approved, 


Price £15. 
Sole Agents, Messrs. S. and E. RANSOME 
aud Co, 
Esskx STREET, STRAND, W.C. 


And may be had of all Wholesale Ironmongers 
(D1580) 


international Exhibition, — 


“ks 3a Ss 
CTE. \ 










PRIZE (= 
PONORIS 


Veawea ¢¢ 
DA-WATER MACHINERY. 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON LONDON, N., 
Pega a de b =: (D132) 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 














WILL BE EXHIBITED AT THE SMITHFIELD CLUB SHOW. 
THE PRIZE MEDAL OF THE INTERNATIONAL EXHIBITION, 


FIRST PRIZE GOLD MEDAL AT MECKLENBURG-SCHWERIN, 


WERE AWARDED THIS 


ROCHESTER. 


AVELING & PORTER, | 


ENGINE. 
FIFTY ARE NOW IN CONSTANT USE, AND ONE MAY BE SEEN AT WORK ANY DAY AT 


Estimates for the conversion of Portable Engines into Locomotives, Testimonials, and Particulars on application to 
the Manufacturers, 


| 
| 
| 


ENGINEERS, IRONFOUNDERS, AND BOILER-MAKERS, 


ROCHESTER. 


12082) 


The Patent Tubular Tuyere possesses 
| great advantages over the ordinary Tuyeres, both for its durability 
and easy working. A current of cold water going direct to the nozzle 
| prevents their destruction, however much they may be exposed to the fire. 
| We repair them at half the first cost, making them equal in size to new 
| ones, all parties returning them carriage paid, 

28s. each, 





No. 1 Tuyere, léin. long .. .. 
No. 2 am Sin. yy ° ” 
No. 8 9 20in. ,, co se ee 98 %6 ” 
| No. 4 ” 22in . 9 
N 24 


No.6 .. 
Delivered at Cheste 


 _ co 90 «8 20 08 «oc of GR wo 
rfield Station, Terms, Nett Cash Quarterly. (D676) 


PRIZE MEDALS. 


INTERNATIONAL Exuterrion, Class I. and I. 


PATENT PLUMBAGO CRUCIBLES. 
"he Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the onty 
kind for which a MrpaL has been AWARDED, aud are now used exclusively 
by the English, Australian, and Indian Mints; the French, Kussian, and 
other Continental Mints; the Royal Arsenals of Wool- 
wich, Brest, and Toulon, &, &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Ktefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
other crucibles, In consequence of their great durability 
the saving of waste is also very considerable. 

The (company have recently introduced Crucibles especially adapted for 
the following purposes, viz, MALLEAULE Inun MeLTING, the average work- 
ing of which has proved to be about sEVEN Pays; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FURL TO EVEKY TON OF STREL 
FUSKD ; and fur Zinc MELTING, lasting much longer than the ordinary Iron 
pots, ant saving the great loss which ari»es from mixture with Lron. 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffies, Portable Furnaces, &c., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite for the Assayer 
and Dentist. 

For Lists, Testimonials, &., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, 





(D1441) 
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International Exhibition, 1862. IMPORTANT TO GENTLEMEN, FARMERS, MILLERS, ENGINEERS, 
“Only Prize Medal awarded for Excellence of Construction of AN D OTH ERS USING MACH INERY. 


Mathematical Instruments.” 


quares. — W. F. Stanley’s -) oseph White, the Inventor and Patentee ofthe Improved 8.L.V. Oil Feeders, 


IMPROVED (late STANLEY & ROPINSON’S). which so wendectelly economise time and Oil, begs to announce that he will attend at the SMITHFIELD CLUB CATTLE SHOW. 
with an assortment of we 





Jed in “Th .” « Builder,” and “ P 
Goal Mschonies’ Joursal™* ehts., Se. and 0.01.5 Si-tn., SL.V. OIL-FEEDERS, for Engines, Thrashing Machines, Flour Mills, &. ; 
8s. 6d. and 5s 6d. ; 23-in., 2s, 6d. and 4s. Ditto Ditto for Chaff Cutters, Small Mills, and general purposes ; 
Isogon Squares for taking and reversing angles. S.L.V. FEEDERS for Young g Lambs, Calves, and Sucking Pigs. 


Improved Engineers’ Scales, 12-in boxwood,2s.9d. ; ivory,&s. 


Improved Engineers’ Drawing Boards Also an assortment of Preller’s Patent Leather Driving Be'ts and Bands, Lashing Laces, and Sewing Thongs, all of which are double the strength of 





Improved Engineers’ Drawing | nstruments any other Leather. 
MANUFACTORY, 3, GREAT we HOLBORN JOSEPH WHITE'S STAND is No. 82 in the NORTH GALLERY, over the Liverpool Road Entrance, 
LONDON, W (B215) ___ where he will outs to see you “‘ or any other man,” or at No. 7, Trinity “street, Borough, S KE. oo 








CHAPLIN’S PATENT PORTABLE STEAM EN GINES ‘AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1852. 











STATIONARY ENGINE. PORTABLE ROADWAY or TRACTION ENGINE. STEAM CRANE.® HOISTING ENGINE. CONTRACTORS’ LOCOMOTIVE. 
From 1 to 30-Horse power, From 1 to 30-Horse power. From 6 to 27-Horse power. To Hoist from 30 ewt. to 10 tons. To Hoist from 10 ewt. to 5 tons. From 6 to 27-Horse power 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND DEPOSIT THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND C0., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW, or LONDON Depot and Wharf, Lower Fore Street, near Steam Eoat Pier, Lambeth. 


Parties are Cautioned eon Using or Purchasing Imitations or Infringements of these Patent en (D185) 














‘THOMAS WORSDELL, Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Englnes ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other C ranes ; Steam and Ce 
Hand Crab Winches ; Travelling Crabs for Gauntry Frames; Pulley Blocks, &c. P) 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and General Machinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
Wrought Lron Hydraulic Jacks, to raise from 4 to 200 tons; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and Wire. 

Railway Train Bell Signal Apparatus ; Rail-setting Presses, Jim Crows, and other Contractors 
Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, &c. (D1207) 
STEAM CRANES, LIFTING JACKS, &., KEPT IN STOCK. 


CONTRACTORS Locomotive. | f 






















STEAM WHARF CRANE. 






STEAM TRAVELLING CRANE. 




















a 


Hite 
rien _ SETTING PRESS 


JOHN WARNER @& SONS, 
SOLE MANUFACTURERS, 8, CRESCENT, CRIPPLEGATE, LONDON, E.C. 


























IMPROVED PATENT DOUBLE BARREL PUMIP, 


No. 5) A, 
RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 


INTERESTED IN DRAINAGE OR IRRIGATION. 


Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR. 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 
water, so that stones or other substances will pass without difficulty. 


It requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 


For Portability it is mounted on a strong Timber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 
purposes of Irrigation in India and the Colonies. 


Pumps on the same principle are made for most situations, and are particularly recommended, when{mounted, as Fire Engines. 
A Pump 12-in. diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 670 Gallons or Three Tons of Water per Minute. 


Estimates tor Pumps of any size, driven direct trom a Steam Cylinder, with Shaft and Pulley for use with an ordinary Portable Engine, or fitted with 
Gear for Horse Power, will be furnished on applicatione (B635) 

















Dec. 12, 1862. THE ENGINEER. 








GEORGE LOW, Millgate Ironworks, Newark-on-Trent, 


MANUFACTURER OF HIS 
MPROVED TURBINE WATER WHEELS 
IMPR RBINE VV AT Tie YS, 
Constructed either to work VERTICALLY or HORIZONTALLY, and upon the most Scientific and Effective Principle. They can be placed 
either at Bottom of Fall, or at any height not exceeding 30ft. from it. 
G. L. also begs to recommend a special class of TURBINE, adapted for extreme High Falls (200 to 500ft.), and consuming small quantity of 
water. This Turbine will work with cqual advantage without running at au excessive velocity. Also Manufacturer of 


HIGH PRESSURE CONDENSING and QUICK SPEED ENGINES. 


The latter are 20 per c2nt. cheaper, and are fiited with Self-regulating Expansion Gear, automatically adapting itself to all variations of load. 


MILL GEARING, CENTRIFUGAL PUMPS, AND HYDRAULIC MACHINES. (D2075) 


THOMAS WORSDELL, Berkeley-street, Birmingham. 


Manufacturer of Contractors’ Locomotives, Portable and 
other Steam Engines; Steam, Wharf, Ship, and Tr«velling 
Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; 
Steam aud Hand Crab Winches; ‘Travelling Crabs for Gauutry 
Frames ; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, 
and Shearing Machines; Katchet Braces and General Machi- 
very ; Wrought Iron Smiths’ Hearths, Anvils, Vices, &c. 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, ‘Tripod, 
Bottle, &c.; Improved Patent Wrought Iron Hydraul ucks, 
tor: from 4 to 200 tons; Hydraulic Machines to Test Bar 
a Steel, Chain Cables, a: d Small Portabie for Girders and 

ire, 

Railway Train Bell Signal Apparatus; Rail-setting Presses, 
gim Crows, and other Contractors’ Tools ; Railway Buffers, 
— screw Couplings, Bults and Nuts, &c. 

‘bAM CRANES, LIFTING JACKS, &c., KEPT IN STOCK. 


























INTERNATIONAL EXHIBITION, 1862. _ 
PRIZE MEDAL AWARDED TO 
BISCHOFF, BROWN, & CO., 


FOR TIEIR 


PATENT WET GAS-METER, 


BEING 
“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


Messrs. Biscuorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made int eir PATENT 
WET METER, which overcomes all the ohjectious hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 
not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


hen the Meter was first fixed. 5 2 ; 
9: The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscuorr, Brows, and Co.’3 EXPERIMENTAL 


GASHOLDERS and PRESSURE GAUGES, where Price-lists and ail particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (v0 


«J. BE. DOWSON, 


DOWGATE HILL, THAMES STREET, LONDON, Ec. 





38, 
SCREW MOORINGS, SCREWS FOR WOOD PILES, 
SCREWS FOR CAST OR WROUGHT IRON PILES. 


Experienced men, with all requisite Screwing Tackle, sent to any part of the World to fix the Screw 
Moorings. ‘ 

FOUNDATIONS tested hy means cf SCRI.W TEST PILES, &c., to enable Engincers to determine from 
actual experiment the form and diameter of Screw and length of Pile best adapted for cach particular 
situation. (D1526) 


EAN FYATCHENERS ON BRIDGE 
ECONOMIC COOKING STOVES 


FOR MANSIONS. HOTELS & FAM/LIES. 


) FACTORY, LONG LANE, 
5 ESTA B ee D. fi 700 ap 


“As 
PATOMS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, — ssscesctoneo ov 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMEPRELL BROTHERS, CALDFR GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 




























A NUMBER 


of these 
BORING MACHINES 
Are at present 
WORKING IN THE 
Neicgubournnoop OF GLASGLW, 
At less than 
HALF THE USUAL COST 
For Borie, 
And with 
THREE TIMES 
THE SPEED. 





Sin gle and Double-Acting Hammers, 
. OF ANY WEIGHT, continue to be manufactured at the above 
address, of the different designs as during the currency of the late 
Mr. Condie’s patent. Pressure of steam required 25 Ib. and 20 Ib. to 
35 Ib. according to weight of Hammer. (D1137) 








| 





F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


s used for Preventing and Removing Incrustation in Steam Boilers. 
The quantity required for Locomotive Boilers is about one pint of Patea 
Fluid to 1,000 gallons of water evaporated. 
For Stationary Boilers one pint of Fluid per horse power mostiz, with 
oft water ; one quart if with hard water. : : . 
Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sele Proprietors, 
LE FRANC and CO., 58, Aldersgate-strect, London, (3596) 


MARSHALL, SONS, & CO., 
ENGLNEERS, MILLWRIGHTS, AND MACHINISTS, &e. 
(LIMITED), 

BRITANNIA IRONWORKS, 
GAINSBVUROUGH, LINCOLNSIIKE, 
MANUFACTURERS OF 
MPROVED PRIZE PORTABLE 
AND FIXED 
STEAM ENGINES, 
THRESHING MACHINES, 


CORN MILLS, SAW BENCHES, 
MORTAR MILLS, 
STEAM PUMPS, &c. &c. 











Illustrated Catalogues post free 


:s - on application, 


LONDON OFFICE, 8, CANNON-STREET, E.C. 








(D360 


COOK? Ss . 
PATENT PORTABLE HAND PUNCH 
(Sompletely Supersedes 


the Bear or Dog at present in use, It 
weighs about 50 Ib., and with it a boy can punch 
} holes in § boiler plate at the rate of one per 
minute, It is admirably adapted for use on board 
ship, as, from the lever having @ radius of only 
lit., it can be used for repairs inside « boiler or 
fluc in situations where the Bear cannot be used, 
It is simple in its construction, and not liable to 
get out of order. It has been adopted by tho 
Government and various large enginecring ¢sta- 
blishments, and is highly approved, 
Price £15. 
Sole Agents, Messrs. §. and F. RANSOME 
and Co., 
Essex Street, Stranp, W.C. 


And may be had of all Wholesale Ironmonge rs} 
(D1680) 








International Exhibition, 


| 





SAMSON BARNETT, 
FORSTON STREET HOXTON LONDON, N, 


_(D1326) | 


"Fr 


=V, 


“MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 





Phe Patent Tubular Tuyere possesses 


gro.it advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 
prevents their destruction, however much they may be exposed to the fire, 
We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No, 1 Tuyere, 10in. long 284, each, 
No, 2 = 18in. 4, jo. a a £58 32s. 9 
No. 3 5 20in. ,, eo 08 06 of 808 36s, ,, 
No.4 aa Ste. ww ee e s Gs 


No 2 


5 me Zin, , os 00 9c ce 00 00 0s CR 
Delivercd at Chesterfield Station. Terms, Nett Cash Quarterly. (D676) 


PRIZE MEDALS. 
INTERNATIONAL Exutipition, Class I. and IT. 


PATENT PLUMBAGO CRUCIBLES. 
‘Phe Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the on.y 
kind for which a Mrpau has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arsenals of Wov!- 
wich, Brest, and Toulon, &c. &c. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 
crack, and become heated much more rapidly than any 
. other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 

The Company have recently introduced Crucibles especially adapted for 
the following purposes, viz., MALLEABLE Ikon MELTING, the average work- 
ing of which has proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A BALP OF FURL TO EVERY TON OF STEEL 
rcsep ; and for Zinc MELTING, lasting much lounger than the ordinary Iron 
pots, and saving the great loss which ari:es from mixture with Lron, 

The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibles, Muffles, Portable Furnaces, &., Stove Backs, all 
descriptions of Fire Standing goods, and every requisite fur the Assayer 
and Dentist. 

For Lists, Testimonials, &c., apply to 

THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D1441) 














—— 
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International Exhibition, 1862. 
HONOURABLE MENTION. 


BECK’S PATENT VALVES, 


FOR STEAM, WATER, GAS, AND GENERAL PURPOSES. 
Illustrated Price Lists on application to 

J. BECK, Sanitary Engineer, Patent Vatve Works, 

1338a, GREAT SUFFOLK STREET, SOUTHWARK, 5.F. 


GAS WORKS 


FOR VILLAS, MANSIONS, BARRACKS, RAILWAY 
STATIONS, VILLAGES, TOWNS, AND CITIES, 
For making Gas from Coal or Cannel, Oil, Wood, or Peat, for Home or Export 
together with everything appertaining to gas lighting. Proprietor of the 
Fitzmaurice Gasworks—in daily operation at the London depot. 


GEO. BOWER, 
VULCAN WORKS, ST. NEOTS, HUNTS., 
AND 218, GREAT PORTLAND STREET, LONDON, W. 
References all over the world :—H.H. the Pacha of Egypt—The Italian 
Government—The Dukes of Marlborough and Buckingham—Tunnel under 
Mont Cenis, &e. &e. (D285) 


International Exhibition, 1862. 
“Only Prize Medal awarded for Excellence of Construction 
Mathematical Instruments.” 


an ‘ ; A 1 ? 
ge \.quares. — W. F. Stanley’s 

\ J “IMPROVED (late STANLEY & ROPINSON’S). 
Recommended in ‘* The Engineer,” ‘‘ Builder,” and “ Prac 
tical Mechanics’ Journal.” 42-in., 5s. and 7s. 6d.; 3l-in., 
8s. 6d. and 5s 6d. ; 23-in., 2s, 6d. and 4s. 

Isogon Squares for taking and reversing angles. 
Improved Engineers’ Scales, 12-in. boxwood,2s.9d. ; ivory,8s. 
Improved Engineers’ Drawing Boards 
Improved Engineers’ Drawing |nstruments. 
MANUFACTORY, 3, GREAT TURNSTILE, HOLBORN 








Tepe cg) 2 MOR & oss 


IMPROVED 


DIVING APPARATUS, 


As supplied by them to the 
LORDS COMMISSIONERS OF 
THE ADMIRALTY, 

From £95 to £135. 

Illustrated Catalogues on appli- 
cation to the Manufacturers, 

J. TYLOR & SONS, 
WARWICK-LANE, NEWGATE- 
STREET, LONDON. 
(D2137) 








CONDIE’S PATENT STEAM HAMMERS, 


SINGLE and DOUBLE-ACT- 
ING HAMMERS, from 3 ewt. 
upwards, of all designs, manu- 
factured by JOHN MUSGRAVE 
and SONS, Globe Ironworks 
Bolton, Lancashire. 

Prices, Drawings, &c. on 
appplication to J, M. and Sons 
who will show several Ham- 
mers ‘in operation ; or to 
ALLAN C. WYLIE, success 
to JOHN CONDIE, 8, Canno 
street, London, E.C. 













PRIZE MEDAL, 
International Exhibition, 1862. 


HOW’S ENGINE-ROOM TELEGRAPH, 
TT a EENMRET RTPA A P. How’s Patent 


@ STEAM ENGINE COUNTERS, 
for registering the number of revolutions 
made by any machine ; for ascertaining 
the duty of Pumping Engines and Water 
Wheels ; for calculating the slip of the 
Propeller ; for testing the slip of the 
wheels of a Locomotive. They may also 
be used to indicate the distance travelled 
by a carriage. 











These Counters may be had in com- 
bination with a clock, 


FRIEAKE & GATHERCOLE 
(Late A. P. How), 
ENGINEERS, 81, MARK LANE, 

LONDON. (B597) 


DING \ ENGINE, 





‘his Card will yield, i st cases 
us Card will yield, in most cases, 

double the production of ordinary cards of same dimensions; the 
material is better carded; the dirt, naps, and shives are properly separated 
and threwn out at each pair of rollers all round the cylinder; the amount 
of waste is less than what is produced from the ordinary cards after the 
stuff is thoroughly cleansed and properly carded ; it adds little to the first 
cost of new cards, and can be applied to ordinary cards of modern con- 
struction at a trifling expense 

Reference and further particulars on application to 


LOWRY & CO., 
SALFORD, MANCHESTER 1500) 





| 









: aA 


tos 


. . | 
o Marine Engineers and Shippers. 
—PURCHASE YOUR SPARE GEAR and TOOLS GENERAL of 
E. and J. TURNER, Machine Tvol Manufacturers, HARVEST LANE, 
SHEFFIELD, who have always a large assortment in stock of the best 
quality at reasonable prices. Inventors and Manufacturers of Turner's 
Adjustable and Parallel Wrought Iron Vice—the best in use. (D1997 


“sj HYDRAULIC LIFTING JACKS. 
Jy SSP ADAMSON'S PATENT. 


“aan 


8 





THESE JACKS HAVE RECEIVED 


i 3 Honourable Mention 
ff AT THE 
, INTERNATIONAL EXHIBITION, 
{ AND ARE NOW USED BY 
4 Most of the Principal Engineers, and in the Royal Dockyards. 
CARRICK and BROCKBANK, Agents, 
es 37, PRINCESS STREET, MANCHESTER. —‘D225)_ 





SMITH’S PATENT 


STEAM AND WATER PRESSURE 
AND VACUUM GAUCES. 


——= 





‘ . 
(These Gauges are acknowledged to 
be the Best, Cheapest, and most durable of any in use. Every 
Gauge is warranted for two years. 
Illustrated Price Lists sent on application to SYDNEY SMITH, Hyson 
Green Brass Works, Nottingham. 
London Agent, I. MILLER, 1, Devonshire-street, Islingion, N. (D227) 


FLETCHER, JENNINGS AND CO., 
LOWCA ENGINE WORKS, WHITEHAVEN. 


a mireruc. 





IMPROVED MINERAL TANK LOCOMOTIVE ENGINE, 

For Mines, Collieries, Ironworks, Branch Traffic, Contractors, &c. 

These Engines are fitted and finished in the very best manner, and of 
the best materials, and are provided with Giffard’s Patent Injectors. 

Every description of Mine Machinery and Locomotive, Stationary, and 
Pumping Engines. (C2243) 


IMPROVED LIFTING JACKS, 


HALRY’S PATENT IMPROVED RATCHET 
LIFTING JACK. JACK, 








MANUFACTURED BY 
W.and J, 
GALLOWAY, 
Patant Rivet Worxs 
MANCHESTER, 


*,* The attention of 
parties who employ 
LIFTING JACKS 


is respectfully request- 

ed to the superiority 

of those annexed, over 
_ those hitherto in use. 


(8501) 





TAYLOR’S PATENT STEAM CRANES. 





x . 
James Taylor and Co., Engineers 
@F and BOILER MAKERS, Britannia Works, Birkenhead, Patentees and 
Manufacturers uf Steam Winches, Hoists, and Cranes, fixed or portable, 
Steam Engines, Steam Hydraulic Presses, Traction Engines, Improved 
Corrugating Machines, &c., to whom all applications must be made for 
License to Manufacture Taylor’s Patent Steam Winches and Cranes. (8260) 





ANDREW AND TAYLOR, 


40, BROAD STREET BUILDINGS, LONDON, E.C., 


Merchants and Manufacturers of Cast, Shear, Spring, Blister, Welding, 
and every description of Steel; Files, Saws, and Engineering Toois, Solid 
Cast Steel Hammers and Picks, Improved Steam and Gas Pipe Wrench ; 
Iron Bar, Wire, and Rivet-cutting Machine 
FACTORS FOR Steam, Vac t 

Gun Metal Steam Fittings, W 
Valves, Washers, Sheets, Hose Pi 
Oils, Waste, Sponge Cloths, Hydrat 
Patent Pulleys, Spanners, Drilling Machines, &c. 


BOILERS 
peel (ie 3 


[ 
‘ 
4. Bee , EY, 
! 
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me: -)- ee | . af 
2 i ff 
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ges of every make, 
8, India-rubber, 
, Leather Bands, 
ng Jacks, Weston’s 
(D2047) 


















, — 
40r Locomotives, 
Portable Engines, Traction Engines, 
2—best materials, hest work 
2 tested, onaranteed tight.— 






rs, F. BUCK and CO., Atlas 
Works,’Newark-on-Trent. (D2078) 
CHADBURN BROTHERS: 
PATENT METALLIC 


STEAM OR WATER 
PRESSURE GAUGE. 
7 
The Advantages of 
these Gauges consist in their Simplicity 
and Durability. T have now been in use 
for some years by some of the most eminent 





firms, and have given the greatest satisfaction, 
Further particulars may be had, and Testi- 

monials seen at the Works of the Patentees 

NURSERY, SHEFFIELD. 


(Bs %) 





JOHN HUNT AND CO. 
CLAY HALL IRONWORKS, OLD FORD, 
BOW, LONDON, E. 

ENGINEERS, MILLWRIGHTS, AND MACHINISTS, 
AND MANUFACTURERS OF 
FRICTION METAL FOR LINING BEARINGS OF MACHINERY, 
The accompanying 
sketch of Patent 
Wheel Cutting Ma- 
chine, as exhibited 
at the Exhibitions 
is for cutting the 
teeth of Wood or 
Metal Beve! Wheels 
correct and matlie- 
matically true; will 
cut the teeth of any 
required shape and 
size, or Of any de- 
sired bevel. (B608) 












RIGBY’S PATENT STEAM & 









SINGLE AND DOUBLE ACTING, 


From 1 ewt. to 12 tons, 
FORGE CRANES WROUGHT BY STEA’ OR HAND, AND ALL 
OTHER MACHINES USED IN THE FORGING OF IRON, 
MADE BY 


GLEN AND ROSS, ENGINEERS, 
GREENHFAD WORKS, GLASGOW. ———_(DI631)_ 
HENDERSON’S 

PATENT DERRICK CRANES. 
Prize Medal. 


PRACTICAL UTILITY, MODERATE COST, 






(Be) - 


T Ae. c 7 : . 7 

['o be Seen Working at the Exhibi- 

_TION BUILLINGS, London, froma 1 ton upwards.—Always on hand, 
HENDERSON’S PATENT DERRICK CRANES, from 10 ewt. upwards; 
Makers of PORTABLE CRANES, from 20 ewt. upwards ; IMPROVED 
STEAM WINCHES ior ships and other purposes ; Single and Double Power 
CRAB WINCHES, all sizes ; Foundry, Forge, Wharf, Quarry, Warehouse, 
and other Cranes. Also Makers of SLUICE VALVES for Waterworks.— 
For further particulars apply to BOWSER. and CAMERON, Springfield 
Ironworks, McNeil-s:rect, Glasgow. : (D2135 


Neale 
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fo. SS INTERNATIONAL EXHIBITION, 1862. 
= “>\ PRIZE MEDAL AWARDED TO 





= 7 an: 
(Say 9 EES BISCHOFF, BROWN, & CO., 
a \ ese ‘ FOR THEIR 
r \ 
i \ ‘PATENT WET GAS-METEX, 
; YQ BEING 
’» 7 «“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 
. Messrs. Brscuorr, Brown, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made int eir PATENT 
s WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. It works with the slightest pressure, and does 


not soqeire any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the } r was first fixed. 
7 Ti “~y ds se aces of this Meter are i!lustrated and explained at the EXHIBITION by the aid of one of Biscnorr, Baowy, and Co.’s EXPERIMENTAL 


GASHOLDERS aud PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (B00 


J. E. DOWSON, 


38, DOWGATE HILL, THAMES STREET, LONDON, EQ. 


SCREW MOORINGS, SCRE\VS FOR WOOD PILES, 
SCREWS FOR CAST OR WROUGHT IRON PILES. 


Experienced men, with all requisite Screwing Tackle, sent to any part of the World to fix the Screw 
Moorings. 

FOUNDATIONS tested by means of SCREW TEST PILES, &c., to enable Engineers to determine from 
actual experiment the form and diameter of Screw and lens gth of Pile best adapted for each particular 
(D1526) 


FLUED BOILERS, 


FOR STRENGTH, DURABILITY 
AND ECONOMY 


situation. 





THE IMPROVED PATENT 


Boilers in Use. 

These Boilers are made t 
vork at from 501b. to 200 Ib. 
per square inch in Iron or 
Steel. 





G. W. HAWESLEY & CO,, Patentees and Manufacturers, 
BRIGHTSIDE BOILER WORKS, SHEFFIELD 





P.S.—Manufacturers of Locomotive, Porta le, and Welded Boilers (D378) 


PRESSURE EXPANSION COWDENSING ENGINE 


‘he Horizontal High Pr e 
i 1e€ orizonta 1¢N ressure 
- EXPANSION CONDENSING ENGINES, as illustrated, are 
Ib, to 2 Ih, of coal per indicated horse power per hour. The Expan- 
sion Valve is variable, and can be altered with ease as the engine is 
running, Under 10-horse power they are not fitted with condensers, 
— ut with cut-off valve, to give the greatest effect to the expansion of 
steam, 

They are self-contained, and require no elaborate foundations 
brick in cement or stone foundations of the simplest description under 
the iateral girders, 

For steam, flour, and other mills, factories, and generally, they arc 
the most simple and effective made. 





Further particulars, with prices, may be obtained upon appli- 
cation to (8756) 


AND ANDREWES, woasensbesitssmstathdens TRONWORKS, READING. 





LOND FD) Py 


= Pe " (AICHENERS . TE Ee 


MIC COOKIN E 





iC QTAVES 
a4 
S | Y/Y hn 
SIONS. HOTELS 2 Ge é FAV VI/LIES. 
ay es Kad FA eC ORY, LONG Z f A&W {E, oy Pr yr 
"anal ONDSEY. F ik 
A.D 





(B670) 
a Oe 


PATOVS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 
AND WINDING MACHINE, stascesctonso nv 


WILLIAM DIXON, 
GOVAN BAR IRONWORKS, GLASGOW. 


AGENTS IN LONDON, 
CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS. 





A NUMBER 


of these 


MACHINES— 


A 


Are at present 


BORING 


G*Z 





WORKING IN THE 
IGUBOURHOOD OF GLASGOW, 


\ At less than 


- Ar HALF THE USUAL COST 
=. EZ . For BorinG, 
S 7 - And with 


Gy \ 
GD ‘ . THREE TIME 


THE SPEED. 








i 
' a ove 


Pre OY 


Se and Double-Acting Hammers 


OF ANY WEIGHT, continue to be 
adress 
v 





1 differs nt desiy ms as during the currency of the late 
r f team required 25 Ib and © 'h te 


+ ae EO eis D217 





E. and J. TURNER, Machine Tool Manufacturers, 
cae FFIEI 
quality ¢ 
Adjustab! 


The quantit 
Fluid to 1,00 

For Station: 
oft water ; one quart if with hard water 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 


ENGINEERS, MILLWRIGHTS, 


GAINSBUROUGH, 





Areunequalled by any other 


cuaranteed, when over 10-horse to 60-horse power, to consume from | 








Zu, 


and easy working. 
prevents their destruction, however much they may be expos 


No - tin, 4s ; 
Delive red 1 t Chestertield Station, 








The Company have recently introduced C ruc ie esp 
> following purposes, viz., Mauirarn I 
g of which has proved to be about SEVEN DAYS; STKEL MELTING, which 
‘ found toravs NEARLY A TON AND 








manufactured at the above | 





tip Marine Engineers and Shippers. 


—PURCHASE YOUR SP ARE GEAR and TOOLS GENERAL of 
HARVEST LANE, 
.D, who have always a large assortment in stock of the best 
reasonable prices. Inventors and Manufacturers of Turner's 
and Parallel Wrought Iron Vice—the best in use (D1997) 


F. DAM’S 











PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers, 







quired for Locomotive Boilers is about one pint of Paton 
ons of water evaporates 
y Boilers one pint of Fluid per horse power mostiy, with 


LE FRANC and CO., 58, Aldersgate-street, London. (B596) 


MARSHALL, SONS, & CO., 
AND MACHINISTS, &c. 
(LIMITED), 
BRITANNIA IRONWORKS, 
LINCOLNSHIRE, 
MANUFACTURERS OF 


IMPROVED PRIZE PORTABLE 
AND FIXED 


STEAM ENGINES, 
THRESHING MACHINES, 
CORN MILLS, SAW BENCHES, 


MORTAR MILLS, 
STEAM PUMPS, &e. &e. 





Illustrated Catalogues post-freo 
on application. 


LONDON OFFICE, 8, CANNON-STREET, E.C. (D360 


COOK’S 


PATENT PORTABLE HAND PUNCH 
Denory 4 Supersedes 


the Bear or Dog at present in use, It 
and with it a boy can punch 


weighs about / — 


holes in § boiler plate at the rate of one per 
minute, It is oduiee bl y adapted for use on board 
ship, as, from the lever having a rr br ro of only 
lit,, it can be used for repairs inside a boiler or 


flue in situations where the Bear cannot be used, 
it is simple in its construction, and not liable to 
get out of order. It has been adopted by the 
Government and various large enginecring esta- 
blishments, and is highly approved. 
Price £15. 
Sole Agents, Messrs. S. and F. 
and Co., 
Essex Street, Strand, W.C, 
And pnaay be had of all Wholesale Ironmongers? 
(D1580) 


RANSOME 


International Exhibition, 
1862. é 


a ) PRIZE ( 





80D A- WATER MACIII NERY. 
SAMSON BARNETT, 
FORSTON STREET HOXTON LONDON, N. 
(D1326) 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES, 


= 





The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 
A current of cold water going direct to the nozzle 
ed to the tire. 


We repair them at half the first cost, making them equal in size to new 
8, all parties returning them carriage paid, 
No. 1 Tuyere, léin. long .. oe «co - Bee 
No. 2 = 18in. ,, és és es oe” a ee 
No. 8 ” 20in. ,, et ee ee ee ee ee 
No, 4 a 22in. 4, 40s 
6 ° 


oo ee oe ce oe ce 448, » 
Terms, Nett Cash Quarterly 1076) 


PRIZE MEDA oy 


INTERNATIONAL Exriuprrion, Claes and If 


‘PATENT PLUMBAGO CRUCIBLES. 
‘he Crucibles Manufactured by the 


PATENT PLUMBAGO CRUCIBLE COMPANY are the ONLY 
d for which a Mrpat has been AWARDED, aud are now used exclusively 
| by the Enelish, Australian, and Indian Mint-; the Fronch, Rus-ian, and 


other Continental Mints ; the Royal Arscnals of Wool- 
wich, B nd Toulon, &c. &c. ; and have been adopted 
by moat of "the large Engineers, Brass Founders, and 

efiners in this country and abroad. The great supe- 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings 

They are unaffected by change of temperature, never 
crack, gnd become heated much more rapidly than any 
other crucibles, In con equence of their great durability 
the saving of waste is glso very considerate. 
uly adapted for 
IELTING, the average work~ 


A HALP OF FUL TO EVERY TON OF STEKEL 
id for Zinc MELTING, lasting much longer than the ordinary Iron 


saving the great k hich ari-es from mixture with Lron. 


The Patent Plumbago Crucible Company likewise manufacture and 
import Clay Crucibies, Muffies, Portable Furnaces, &:., S:ove Backs, all 
descriptions of Fire Standing goods, 
and Dentist 

For Lists, 


aud every requisite for the Assayer 


Testimonials, &c., ann'y to 
THE PAT&e NT PLUMB'GO CRUCTRLE COVPANY 
battcr vorks, Lon 5. (D441 
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M athematical Drawing Instruments, , Prize, Medal, International Exhibition, 1862. 


RULES YEYING, AND, LEVELLING INstRUMENTS, scales,/ THE IMPERIAL IRON TUBE COMPANY, 
to ~ —® | Successors to GEORGE B. LLOYD and CO., 


GAS STREET AND BERKELEY STREET, 
BIRMINGHAMS 


Manufacturers of Wrought Iron Tubes and Fittings, 


JOHN ARCHBUTT & SONS, FOR GAS, STEAM, AND WATER. 


20, Westminster Bridge-road, Lambeth, near Astley’s Theatre, 


Respectfully inform the public that their Illustrated Price List will be for- PATENT GLASS ENAMELLED AND GALVANIZED TUBES, 


warded free on application. The prices will be found remarkably mode- 


- Second-hand instruments of all kinds, by the best makers, = L A the W E L D E D ' R Oo. N B 0 ] a E R T Uu B & S. 
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| CHAPLIN’S ‘PATENT PORTABLE STEAM ENGINES AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 

















; 
4 
{ H 
{ H 
’ 
H 
STATIONARY ENGIN E. PORTABLE, ROADWAY or TRACTION ENGINE. STEAM CRANE,* HOISTING ENGINE. CONTRACTORS’ LOCOMOTIVE. 
From 1 to 30-Horse power, From 1 to 30-Horse power. From 6 to 27-Horse power. To Hoist from 30 cwt. to 10 tons. Tv Hoist from 10 cwt. to 5 tons. From 6 to 27-Horse power 
* THESE CRANES WERE SELECTED BY H.M. COMMISSIONERS TO RECEIVE AND DEPOSIT THE HEAVY MACHINERY IN THE INTERNATIONAL EXHIBITION. 


FULL PARTICULARS AND PRICES FOR DELIVERY IN GLASGOW OR LONDON, ON APPLICATION TO 


ALEXANDER CHAPLIN AND 0©0., PATENTEES AND SOLE MANUFACTURERS, 
Cranstonhill Engine Works, GLASGOW, or LONDON Depot and Wharf, Lower Fore Street, near Steam Boat Pier, Lambeth. 


Pots are Cautioned we Using or Purchasing Imitations or Infringements of these ans Hanafor ures. (D185) 














| THOMAS ' WORSDELL, Berkeley-street and Granville-street, Birmingham, 


Manufacturer of Contractors’ Locomotives, Portable and other Steam Englnes ; Steam, Wharf, 
Ship, and Travelling Cranes ; Hand, Wharf, Travelling, Derrick, and other Cranes ; Steam and 
Hand Crab Winches ; Travelling Crabs for Gauntry Frames ; Pulley Blocks, &c. 

Lathes; Planing, Slotting, Drilling, Screwing, Punching, and Shearing Machines; Ratchet 
Braces and General Mz achinery ; Wrought Iron Smiths’ Hearths, Anvils, Vices, & 

Lifting Jacks, viz., Traversing, Haley’s, Windlass, Tripod, Bottle, &c. ; Improved Patent 
Wrought Iron ilydraulic Jacks, to raise from 4 to 200 tons ; Hydraulic Machines to Test Bar 
Iron, Steel, Chain Cables, and Small Portable for Girders and Wire, 


Railway Train Bell Signal Apparatus ; Rail-setting Presses, ‘price and other Contractors, 
Tools ; Railway Buffers, Screw Couplings, Bolts and Nuts, & (D1207) © 


STEAM CRANES, LIFTING JACKS, &c,, KEPT IN STOCK. 





























| STEAM WHARF CRANE. STEAM TRAVELLING CRANE. 


CONTRACTORS LOCOMOTIVE. | { 














JOHN WARNER | & SONS, 


SOLE MANUFACTURERS, 8, CRESCENT, ataaeicintineonenoniaas LONDON, E.C. 








IMPROVED PATENT DOUBLE ‘BARREL PUMIP, 


No. 5) A, 
RECOMMENDED TO THE NOTICE OF CONTRACTORS, AND AGRICULTURISTS 
INTERESTED IN DRAINAGE OR IRRIGATION, 


Ir may be driven by a PORTABLE STEAM ENGINE, or fitted to be worked by HORSE GEAR. 


Its advantages over all other Pumps are, that it has neither Suction nor Delivery Valves, consequently all unnecessary friction is avoided, and a full or free passage given to the 
water, so that stones or other substances will pass without difficulty. 


It requires but a single crank to work both barrels, thus a considerable saving in first cost is effected, 


For Portability it is mounted on a strong Timber Frame, and Four High Wheels, with Shafts for One Horse. The Simplicity of its Construction makes it particularly adapted for 
purposes of Irrigation in India and the Colonies. 


Pumps on the same principle are made for most situations, and are particularly recommended, when mounted, as Fire Engines. 
A‘ Pump 12-in. diameter, and 18-in. stroke, worked at Forty Strokes per Minute, will raise to any ordinary height 670 Gallons or Three Tons of Water per Minute. 


Estimates tor Pumps of any size, driven direct from a Steam Cylinder, with Shaft and Pulley for use with an ordinary Portable Engine, or fitted with 
Gear for Horse Power, will be furnished on application. (B635) 
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CHARLES CAMMELL & CO., 


CYCLOPS STEEL AND IRON WORKS, FORGES, AND ROLLING MILLS, 


CAST, 


SHEFFIELD, 


YORKSHIRE, 


MANUFACTURERS OF 


CAST STEEL RAILS to Any Section, BARS, PLATES, &c., 


Cast Steel Straight and Cranked Axles, Shaits, Piston Rods, Crank 
Pins, Connecting Rods, and every kind of Forgings in Steel. 


SHEAR, GERMAN, 
THE BEST REFINED CAST STEEL FILES, 


AND RAILWAY SPRINGS AND BUFFERS OF EVERY DESCRIPTION. 


LONDON — 5, BARGE 


AND SPRING STEEL. 


YARD, BUCKLEKSBURY, EC. 








(D2044) 





———eE—_ 


NAYLOR, VICKERS, & GO. 


CAST AND 


SHE 


FFIELD, 


MANUFACTURERS OF 


CAST STEEL TYRES WITHOUT WELD, 


CAST STEEL STRAIGHT AND CRANK AXLES, SHAFTS, PISTONS, 
AND CONNECTING RODS, 
RAILWAY CROSSINGS, CAST STEEL ORDNANCE, CAST STEEL BELLS, cc. &o. 


LONDON OFFICE, 32, NICHOLAS LANE, LOMBARD STREET, EC. 


(D1136) 


GERMAN STEEL FOR SPRINGS, | 


And all descriptions of Cast, Shear, and German Steel for Taps, Dies, Tools, &c. &c. 











INTERNATIONA 


PRIZE MEDAL AWARDED TO 
BISCHOFF, BROWN, & CO., 


PATENT WET GAS-METE®, 


“SELF-ADJUSTING, WITH VERY LITTLE FRICTION.” 


1862. 


L EXHIBITION, 


FOR THEIR 


BEING 





Messrs. Biscnorr, BRowy, and Co. beg to draw the attention of the Managers of Gas Companies to the improvements made int eir PATENT 


WET METER, which overcomes all the objections hitherto raised to both the Wet and the Dry Meter. 


It works with the slightest pressure, and dces 


not require any attention or charging with water for from twelve to eighteen months, during the whole of which time the Registration is as accurate as 


when the Meter was first fixed. : , ke i é 5 
The advantages of this Meter are illustrated and explained at the EXHIBITION by the aid of one of Biscuorr, Brown, and Co.’s EXPERIMENTaL 
GASHOLDERS aud PRESSURE GAUGES, where Price-lists and all particulars can be obtained ; or by application at 


LANGHAM WORKS, GEORGE STREET, GREAT PORTLAND STREET, LONDON, W. (80 
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PATENTEES AND MANUFACTURERS OF 
WOOL, COTTON, HAY, AND OIL PRESSES, 
And every description of Hydraulic Machinery, 
ALSO OF THE 


3 NEW PATENT HYDRAULIC LIFTING JACK. 





: These Compound Jacks Lift either from the Foot or Top, are most 
A simple in action and construction, very safe and portable, made of the 

best scrap iron, and so arranged that one man can lift from 4 to 60 p>) 
tons, 


HYDRAULIC SHIP JACKS, Screw 


wwec, Steam Winches, and Cranes. 


London Agent—Mr. 8S. HOLMAN, 18, Cannon-street, E.C. 
(B609 
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4 
and Traversing Jacks, Crabs, ly : 


Wroveurt Iron Srp Jack. 





saa 
HENERS = 


ECONOMIC COOKING STOVES 


FOR MANS/ONS, HOTELS & FAMILIES. 


FACTORY, LONG LANE, 


ESTABLisueo™™™™a, D. 





BIRMINGHAM, 


RIDGE 


1700 ~ 








PATONS PATENT MINERAL BORING MOVING CYLINDER STEAM HAMMERS 

AND WINDING MACHINE, 
WILLIAM DIXON, 

GOVAN BAR IRONWORKS, GLASGOW. 















A 


A NUMBER 
of these 
MACHINES 
Are at present 
WORKING IN THB 
NEIGHBOURHOOD OF GLASGOW, 
At less than 
HALF THE USUAL COST 
For Borixe, 

And with 


BORING 


THE SPEED. 








THREE TIMES 


MANUFACTURED BY 


GENTS IN LONDON, 





le and Double- Acting 


continue to be manufactured at the above 
designs 


in 
yo RY WHIOR 
. Condie’s 


S ANY 

oe WEIGHT, 
Mr. Pressure 

85 Ib. according to weight of Hammer. 


CAMPBELL BROTHERS, CALDER GOVAN IRON WHARF, WILLIAM STREET, BLACKFRIARS.® 


Hammers, 





| 
| 


. . . 
To Marine Engineers and Ship 
—PURCHASE YOUR SPARE GEAR and TOOLS GEN 
E. and J. TURNER, Machine Tool Manufacturers, HARVEST LANE, 
SHEFFIELD, who have always a large assortment in stock of the best 





ers. 
RAL of 


Inventors and Manufacturers of Turner's 


quality at reasonable prices. 
(D1997) 


Adjustable and Parallel Wrought Iron Vice—the best in use. 
F. DAM’S 
PATENT ANTI-INCRUSTATION FLUID 


Is used for Preventing and Removing Incrustation in Steam Boilers. 

The quantity required for Locomotive Boilers is about one pint of Paten 
Fluid to 1,600 gallons of water evaporated. 

For Stationary Boilers one pint of Fluid per horse power mostly, with 
oft water ; one quart if with hard water. 

Full particulars may be learned, and the Patent Fluid obtained, on appli- 
cation to the Patentees and Sole Proprietors, 

LE FRANC and CO., 58, Aldersgate-strect, London. (B596) 











MARSHALL, SONS, & CO., 
ENGINEERS, MILLWRIGHTS, AND MACHINISTS, &e. 
(LIMITED), 

BRITANNIA IRONWORKS, 


NSBUROUGH, 


LINCOLNSHIRE, 


MANUFACTURERS OF 
IMPROVED PRIZE PORTABLE 
AND FIXED 
STEAM ENGINES, 
THRESHING MACHINES, 


1) CORN MILLS, SAW BENCHES, 
. MOKTAR MILLS, 
STEAM PUMPS, &e, &c. 


GAI 












Illustrated Catalogues post-free 
. . on application. 
LONDON OFFICE, 8, CANNON-STREET, E.C. (D360 


COOK’S 


PATENT PORTABLE HAND PUNCH 
(Completely Supersedes 


the Bear or Dog at present in use. It 

weighs about 50 Ib., and with it a boy can punch 
# holes in § boiler plate at the rate of one per 
minute. It is admirably adapted for use on board 
ship, as, from the lever having a radius of only 
1ft., it can be used for fepairs inside a boiler or 
flue in situations where the Bear cannot be used. 
It is simple in its construction, and not liable te 
get out of order. It has been adopted by the 
Government and various large engineering esta- 
blishments, and is highly approved. 

Price £15. 
Sole Agents, Messrs. 8. and F. RANSOME 

and Co., 

Essex Street, Stranp, W.C. 


And may be had of all Wholesale Ironmongers 
(D1680) 
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SODA-WATER MACHIN 
SAMSON BARNETT, 
23, FORSTON STREET HOXTON LONDON, N. 
(D1326) 
MESSRS. KNOWLES AND BUXTON, 
CHESTERFIELD, 


MANUFACTURERS OF 


PATENT TUBULAR TUYERES. 


RY. 











The Patent Tubular Tuyere possesses 


great advantages over the ordinary Tuyeres, both for its durability 

and easy working. A current of cold water going direct to the nozzle 

prevents their destruction, however much they may be exposed to the fire. 

We repair them at half the first cost, making them equal in size to new 
ones, all parties returning them carriage paid. 


No. 1 Tuyere, l6in. long .. .. «2 oo oc oe ce 283, each, 


No.2 , 18in. , eo ce es ee - 82s, 

No.8 3 20in = : 36s. 3 

No.4 ,, 22in. ,, ee oe oe 408, , 

No. 5 me 2in. ,, ce 0 es se ceo cc of GR wp 
Delivered at Chesterfield Station. Terms, Nett Cash Quarterly. (D676) 








PRIZE MEDALS. 


INTERNATIONAL Exutpition, Class I. and II. 





as during the currency of the late 
of steam required 25 Ib. and 30 Ib. ° 
(bars 


PATENT PLUMBAGO CRUCIBLES. 
The Crucibles Manufactured by the 


| 
| 
| 
: PATENT PLUMBAGO CRUCIBLE COMPANY are the oir 
| kind for wich a Mepau has been AWARDED, and are now used exclusively 
by the English, Australian, and Indian Mints; the French, Russian, and 
other Continental Mints; the Royal Arscnals of Wool- 
wich, Brest, and Toulon, &. &. ; and have been adopted 
by most of the large Engineers, Brass Founders, and 
Kefiners in this country and abroad. The great su 
riority of these Melting Pots consists in their capability 
of melting on an average Forty Pourings of the most 
difficult metals, and a still greater number of those of 
an ordinary character, some of them having actually 
reached the extraordinary number of 96 meltings. 

They are unaffected by change of temperature, never 

crack, and become heated much more rapidly than any 
other crucibles. In consequence of their great durability 
the saving of waste is also very considerable. 
The Company have recently introduced Crucib es especially adapted for 
the following purposes, viz., MALLEABLE IRon MELTING, the average work- 
ing of which Las proved to be about SEVEN DAYS; STEEL MELTING, which 
are found to SAVE NEARLY A TON AND A HALF OF FUEL TO EVERY TON OF STEML 
FUSED ; and for Zinc MELTING, lasting much longer than the ordinary Iron 
pots, and saving the t loss which arises from mixture with Lron. 

The Patent Plum likewise manufacture and 








import Clay Crucibles, Muffies, Portable Pesunem, &c., Stove Backs, all 
descriptions of Fire goods, and every requisite for the Aseayer 
and Dentist. 
For Lists, Testimonials, &c., apply to 
THE PATENT PLUMBAGO CRUCIBLE COMPANY, 
Battersea Works, London, 8.W, (D144) 
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THE ENGINEER. 





Dec. 26, 1862. 
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The Vistula Colliery Company 


(Limited), Capital £60,000. in 12,000Shares of £5 each. Registered 
under ‘‘ The Companies Act, 1862,” whereby the liability of each shareholder 
is expressly limited to the amount subscribed. £1 per share payable on 
application, £1 on allotment, and the remainder by instalments of £1 each, 
at intervals of three months. 

CousuuTmxa ENGINEER—Mr. Robert Davison, Member of the Institute of 
Civil Engineers, 8, London-street, E.C. 
Banxers—The Bank of London, Threadneedle-street. 
Ovricrs—196, Gresham House, Old Broad-street, E.C. 

This property is situate on the left bank of the Przemsa, a navigable 
branch of the Vistula, and close to the Grand Trunk European line of rail- 
way which connects Vienna, Berlin, Dresden, Warsaw, and all the cities of 
C.ntral Europe. 

Reports of the Imperial Government, eminent coal-viewers,and Engineers, 
with sections, geological plan, and forms of SITE may be obtained at 
the offices of the Company. ENRY JAMES, ee 








The London and ancheater Patent 


BRICK AND TILE COMPANY (Limited). 
To be incorporated under the Joint Stock Company's Acts of 1856-7, with 
Limited Liability. 
Capital, £50,000, in 10,000 Shares of £5 each; Deposit, 103. per Share on 
application, and 10s. per Share on ailotment. 
Provisional Directors. 
Martin Schmisk, Esq. 
W. Hessum, Esq. (W. F. Higson and Co.) 
W. Routledge, Esq. (Routledge and Ommanney). 
E. Tomlins, Esq. (Tomlins and Jones). 
P. Effertz, C.E., the Patentce. 
W. Wield, Esq., Consulting Engineer. 
Messrs. Atkinson, Saunders, and Co. , Queen’s 
Messrs. J. H. and H. M. Taylor, Dick ; 
BANKERS. 
Cunliffe, Brooks, and Co. 
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ENGINEER. 
Mr. Peter Effertz (the Patentee), 7!, Coupland-st., Greenheys, Manchester. 


SECRETARY. 
Mr. I. J. S. Hughes, India-buildings, Cross-street, Manchester. 


REFEREE. 
W. Fairbairn, Esq., C.E., D.C.L., F.R.S., &c. 


_ PROSPECTUS. 

‘The objects of this Company are : — 

To purchase Mr. Peter Effertz’s Patents for Machinery, for the manu- 
facture of bricks, tiles, drain-pipes, &c., in Great Britain and Ireland. 

To grant licenses for the use of the same. 

To purchase, if desirable, the foreign patents of Mr. Peter Effertz for the 
same description of machinery. 

To form establishments for the manufacture of bricks, tiles, &c., in 
Great Britain and Ireland, and, if desirable, also in those Foreign States in 
which Letters Patent have been granted te the said Mr. Peter Effertz. 

The machinery in question produces bricks, tiles, drain-pipes, &c., of 
very superior quality, from clay freshly dug, and stiffer than that used for 
hand-made bricks, &e. The water to be evaporated is, therefore, much 
less in the former than in the latter, and, consequently, allows the bricks, 
&c., to be piled up in four or six rows immediately on their leaving the 
machine. Much room, time, and labour is thereby saved. 

By a peculiar arrangement, the machine is rendered independent of the 
weather, and capable to work all the year round, 

By burning the bricks, &c., in kilns, constructed on a new plan, a saving 
of two-thirds of the fuel hitherto used in the best constructed kilns is 
cffected. During the last two years several kilns have been constructed 
on this plan in France, Switzerland, and Prussia, with a most satisfactory 
result, the average amount of coal used being only 3 cwt., against 9 to 
12 ewt. per 1,000 bricks burned in other kilns, 

Bricks, &c., made by this machine, and burned as stated, cost SCARCELY 
WALF AS MUCH AS THOSK MADX BY HAND. This is proved by calculations 
carefully made by experienced persons. See estimates at foot. 

As seon as, in the opinion of the Directors, a sufficient number of shares 
is subscribed for and allotted, they will proceed to complete the arrange- 
ment with the Patentee, and carry out the terms of this prospectus, but, 
unless the amount of subscriptions received be sufficient, in their opinion, 
to justify their proceeding, the whole of the deposits will be returned. 

The Machine is at work and may be inspected on application. 


No. 1. 

Estimate or Cost or MAkine 5,000,000 Bricks sy Two or Mr. Perer 
Errertz’s Brick AND TILE Makin@ MACHINES, IN 300 Days oF 10 
Workina Hours. , 

Note,—Two of these machines are calculated to make 18,000 bricks per 
day, but, allowing for possible stoppages, the daily produce is assumed 
at 17,000 only. 

PLANT. &€ne@deé@s«4d 

No.1, One 12-horse power high-pressure steam 





engine, boiler, and fittings... .. .. eo. 280 0 0 
2. Foundation for the same, setting boiler, &c. 70 09 O 
3. Engi.e reom, boiler house, and chimney... 300 0 0 
4. Driving shaft, bearinys, pulleys, gearing, &c 75 6 0 
5. Two brick and tile making machinesat £125 250 0 0 
6. One pair of clay rollers ..  .. «oe ee 75 0 0 
7. One kiln of new construction, burning five 
* millions of bricks annually... .. .. .. 1,000 0 0 
8. Flues under drying place and chimney toit 200 0 0 
9. Building, containing drying places .. .. 340 0 0 
10. Barrows, shovels, office furniture,&c. .. 110 0 0 
11. Weighing machine and office building .. 200 0 0 
—-—— 29) 0 0 
Working capital .. oe «se «+ oe of «- HO 0 0 
£3,400 0 0 
MATERIAL. 
4} Acres of clay, 1 yard deep, at the rate of 33 cubic 
yard per 1,000 bricks; per acre £50 .. 175 0 0 


750 Tons of coal for burning the bricks, at the 

rate of 3 cwt. per 1,000 bricks; per ton at 6s.6d. 21315 0 
250 Tons of coal for heating the drying place, at 

the rate of 1 ewt. per 1,000 bricks ; per ton 6s. 6d, 81 5 0 
161 Tons of coal for engine, at the rate of 10 lb. 

per horse power per hour; per ton 8s. .. .. 64 8 0 
Cement, oil, hemp, and cleaning material fo: 


CUENND 60 sk. <u 66 te ee ee a ee ee 1s 0 0 
Oil, &e., for brickmaking machine .. .. «. 15 0 
—— 597 8 0 
Waces. 
General manager, per week 408. “.. «2 «2 «. 104 0 0 . 
Engine driver, per week 353. .2e cc .. oo oe 9 0 6 
‘two stokers for the kiln and drying place, per 
Week 0s. .. os «ss we 0 b@ so ce os 186 0 0 
Two men putting in bricks and taking out of 
Bilm, por week 30s. .. se sc sc ce cf eo 1566 © O 
Two men wheeling clay, per week 25s... .. .. 130 0 0 
Two men putting clay into the brick machine ; 
O50 Ge oe oe cc. us ee es ee oe OS 8 
Tw» men setting the bricks on the barrows, and 
wheeling them to the kiln; per week 2s. -- 104 0 0 
Eight boys taking bricks from the brick machine 
and setting up in drying places; per week 5s... 104 0 4 
—— 919 0 0 
Ground rent of half an acre, at £50 per acre oo 08 0 3 00 


WEAR AND TEAR. 
No. 1 and 2 steam engine and boiler, value £350, 


at 10 per cent. ck. ee | OO we ee ae 35 0 0 
3. Engine room, boiler house and chimney, 

value £2300, at 5 percent. .. «2 se ss 15 00 
4. Drawing shaft, bearings, pulleys, &c., value 

HVE, ab 10 percemt. 2. «ce oc eo ee 710 0 
5 and 6. Brick and tile making machine rollers, 

value £325, at 20 per cent... .. of « 65 00 


7. Kiln, value £1,000, at 20 percent, .. .. 200 0,0 
3. Fiues, value £200, at 20 percent. .. .. 40 00 
9. Building, value £340, at 5 per cent. .. .. 177 0 0 
10, Barrows, furniture, and sundries, value 
£119, at 35 percent. .. se .. ss oe 2710 0 
11. Weighing machine and office, value £200, 
Ot GS percent. .o eo oc co os co co 


17 00 
Interest on capital, £500 at 5 percent... .. .. .. 3 0 0 
Puty cn Onpenewy 2. 1. ce ce ce ce wt ee 108 OO 

8 0 


Proceeds of 5,000,000 bricks, 
Allowing 250,000 do. for breakage, &c., at 5 per cent. 
4,750,000 at the average price 
‘ of 22s, 6d. per Povo } £5,348 15 0 
Deduct cost asannexed.. 1. .. « «+ 2,113 8 0 


Leaving a profit of.. .. os os es «. £3,230 7 0 orabove 150pr.ct. 











No. 2. —re 
EstiMATE OF THE Cos? OF MAKING 3,750,000 DRAIN Pipes, OF 2IN. BORE, 
121N. LONG, BY ONE or Peter Errertz’s Patent Brick AND TiLR Ma- 
cuines, IN 300 Days ov 10 Workine Hours. 
Note.—The machine is expected to make daily 15.000 drain pipes of the 
size stated, but, in order to P te for possible st , the daily 
produce is assumed at 12,500 only. 





PPPs 


PLANT. Z#ad end 
No. 1, A 4-horse B psd steam engine, including 
boiler and fittings... .. .. 120 


. Foundation for steam engine, setting 
iler, &c. “— a a oe ae 30 
Engine room, boiler house, and chimney... 150 

Driving shafts, bearings, pulleys, gearing, 
Ses 06. bs 46 40 ce ce 20 25 
Brick and tile machine .. .. .. .. «+ 125 
Three stoves for burning, at £125 .. .. 375 
DN 46 se 40 on cs: «é:. 00 06 0 
Barrows, shovels, office furniture, &c. .. 100 
—— 1,125 0 0 


PNA Pe 
ecoco oS i 
ecscoeos cco © 











Working capital, estimated at .. .. .. « « 50 0 0 
£1,625 0 0 
MATERIAL. 
One acre of clay, 1 yard deep, at the rate of 1 cubic 
yard for 1,000 drain piprs, andallowingforrefuse 50 0 0 
5624 Tons of coal, at the rate of 3 cwt. for 1,000 
drain pipes, for burning the drain pipes; per 
00M G8. 60. oc 00 0c cc cc co ov -» 18216 3 
54 Tons of coal, at the rate of 10 lb. per horse power 
per hour, for steam engine; perton 8s. .. .. 2112 0 
Oil, cement, and cleaning material... .. .. .. 25 0 
279 8 3 
Waaes. 
General manager ; per week at £2.. .. «oc «. 104 0 0 
Attendant on steam engine ; per week at 35s... 91 00 
Stoker for the stoves ; per week at 303. eo ce 78 00 
‘Two men for wheeling the clay in barrows; per 
week at 25s. eo 00 ce ce ee eo ef ee 130 0 0 
Six boys for taking the pipes off the creeping belt 
and setting them up; per week at 5s. oe ce 78 0 0 
Two men for putting the pipes in and taking them 
out of the oven ; per week at 30s. .. .. .. 156 0 0 
—— 637 0 0 
ANNUAL WEAR AND TEAR. 
No. 1 and 2. Steam engine and boiler, valued at 
£150, at 10 per cent. .. 1. 2 2 oe 145 0 0 
8. Engine room, boiler house, and chimney, 
valued at £150, at5 percent. .. .. .. 710 0 
4. Driving shaft, &c., valued at £25, at 10 per 
CONb. «2 co ++ 00 ce co co co os 210 0 
5. Brick and tile machine, valued at £125, at 
W percent. .e oe oc oe oe eo +s 1210 0 
6. Stoves for burning, valued at £375, at 20 
“S64 a6. 60 we ee tee 66 75 0 0 
7. Buildings, valued at £200, at 5 per cent. .. 1 0 0 
8. Barrows, shovels, and office furniture, 
valued at £100, at 25 percent... .. .. 2 00 
— 14710 0 
Petty cash expemses 4. 2 «2 sc cc ce co oo 50 0 0 
Chief rent ee a oe ee lee sec ee. oe 25 0 0 
Interest on working capital, £500 at 5 percent... .. 235 0 0 
£1,163 18 3 


Proceeds of 3,750,000 drain pipes, of 2in. bore, 12in. long, _ 
Allowing 375,000 for breakage, at the rate of lu per cent. 
3,375,000 drain pipes, per 2g Qn 

: 1,000 at 20s... § £3575 0 0 
Deduct costasabove .. .. «2 «+ eo 1,163 18 3 


Leaving a profitof se .. oe +e £2,211 1 9 or 190 per cent, 





[Copy.] London, Sept. 16th, 1862. 
sir,.—In reply to your application, we have to state that the jury of 
Chss VII. did not consider themselves justified in according any prize to 
your model of a brick machine, as its efficiency had n t been realised on a 
full working scale. They were, however, sensibly impressed with the in- 
yeuuity of its construction, and its probable ultimate success. 
We are, Sir, your obedient servants, 
(Signed) Wm. Fairbairn. 
Dr. RUHLMANN, Hanover. 
Peter Errertz, Esq. — ANbERSON, Arsenal, Woolwich. 
FORM OF APPLICATION FOR SHARES. 
(To the Directors of the London and Manchester Patent Brick and Tile 
Company, Limited.) 

I request you to allot me Shares of £5 each in the above 
Coupany, on the conditions stipulated in your prospectus ; and I hereby 
agree to accept the same, subject to the regulations of the Company. 

Lhave this day paid or remitted to Mes-rs. the sum of 
£ being the amount of deposit of 10s. per Share on 
Sheres in the Company. ° 

Name in full (signed) ....cc.cccccccccsccscecs 

Residence (in full) ......... ow eevee 

Occupation (in fully ...... cocccee ooo 
(D.229) 
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‘ : ° 
‘The Crowan and Wendron Tin and 
COPPER MINING COMPANY (Limited). 

Capital £8,000, in Shares of £1 each. (2s. 6u.aShare to be paid on 
allotment, and the remainder in calls not exceeding 2s. 6d. a Share, at inter- 
vals of not less than three months.) 

DIRECTORS. 4 
Thomas Scholefiel:!, Esq., The Ivy House, Leeds. 
Samuel Hey, Esq., Albion-place, Leeds. 
John Bray, Esq., Hill House, Scarcroft, near Leeds. 
Jobn Bingley, Esq., Headingley, Leeds. 
Benjamin Idle, Esq., Meadow-rvoad, Leeds. 
John Brownbill, Esq., Briggate, Leeds. 
Samuel Idle, Esq., Dewsbury-road, Leeds. 
BANKERS. 
Messrs. William Williams Brown and Company, Leeds. 
SoLiciror—Johu Blackburn, Leeds. 








This Company has been formed for the purpose of working certain mining 
ground, situate in the parishes of Crowan and Wendron, in the county of 
Cornwall, which has already been opened to a depth of fifty fathoms, with 
sufficient engine power to work it. 

On the north of it are the celebrated Mines of Camborne, on the south 
the ancient g'in Workings of Wendron, on the west the far famed Abraham 
and Crenver Mines, and the eastern boundary is near Basset and Grylls and 
Wendion Consols Mines. The Strata in each of these Mines are identical 
with those fuund in this ground. The Master Copper Lode in this sett isa 
continuation of the same lode which proved so rich in Crenver ; the same 
Lines of Tin Lodes from the west run through it ; and the whole forms an 
extensive tract traversed by many lodes of a very important and promising 
character, requiring only the outlay of a moderate capital, with judicious 
management. 

Detailed Prospectuses, with forms of app ication for Shares, may te had 
of the Solicitor. 

Offices of the Company, 63, Albion-street, Leeds. (D2231) 


North British Rubber Company 
(LIMITED), CASTLE MILLS, EDINBURGH. 
WAREHOUSE :-56, CANNON-STREET WEST, LONDON, E.C, 
Manufacturers of Vulcanised India-rubber for Mechanical Engineering, 
Railway, and Agricultural purposes. 

PARMELEE’S PATENT INDIA-RUBBER MACHINE BELTING, now 
in use in most of the principa! Factories in Great Britain, and which was 
employed by H.M. Commissioners of the Exhibition of 18¢2 upon all their 
engines in@he Western Annexe, besides driving over fifty other machines 
belongiag to Exhibitors. Its superiority over all other Belting con- 
sists in its perfectly even surface, combined with sufficient elasticity to 
enable it to ** hug” the pulley, preventing slipping, and thus effecting a 
great saving of power. It will not stretch in damp or wet places, and, 
unlike lea'her, is not effected by exposure to the weather; thus rendering 
it invaluable for Paper Works, Saw Mills, Thrashing Machines, &c. It can 
be made of any size or strength for Main Driving Bands, and at one-third 
the cost of leather. All Belts are stamped with the Company’s name, and 
are warranted, 

INDIA-RUBBER DELIVERY AND SUCTION HOSE ; does not require 
drying after use, never rots, always flexible, no loss of power by leakage, 
and can be made of any size and to stand any pressure. The only Hose 
which is strong enough to be used on Steam Fire Engines. 

VALVES for Marine and Land Engines up to 6ft. in diameter. 

WASHERS and SHEET RUBBER for Steam, Water, Gas, and Air 


Joints. 
BUFFERS, BEARING TINGS, and DRAW SPRINGS for Railways. 
DECKLE STRAPS r Makers, insuring a perfect edge and wast- 
| no _—. BREAST APRONS for Paper Machines. 
UBING for conveying Acids and other Liquids, Gas, &c. 
CORD-PISTON PACKING—INSERTION RUBBER GAS BAGS for 


at Mains. 
LLIARD and BAGATELLE STRIPS, RINGS, &c. 

VULCANISED INDIA-RUBBER moulded to any form. All the above 
are mau withont the use of solvents, whereby the strength of the 
Rubber is retained permanently. (B699) 








COTTON CLEANING AND PRESSING MACHINE AGENCY, 
Manchester Cotton Company 


IMITED). 
GENERAL Board or Dirgcrors, 
Hues Masoy, Ashton-under-Lyne, Cotton Spinner, Chairman. 
T. Bazley, M.P., Manchester. 
John Cheetham, Stalybridge, Cotton Spinner. 
Edmund Ashworth, Bolton, do. 


Thomas Barton, Manchester, do. 
James Marshall, Stockport, do. 
Thomas Emmott, Oldham, do. 
E. C. Howard, Stockport, do. 
Themas Woods, Wigan, do. 


Robert Platt, Stalybridge, do. 

H. Littledale, Liverpool, Cotton Merchant. 
Fred. Steiner, Accrington, Turkey Red Dyer. 

J. Buckley, Ashton-under-Lyne, Cotton Spinner. 


John Mayall, Mossley do. 
Josiah Radcliffe, Oldham, do. 
John Walker, Bury, do, 
William Wild, Bury, do. 
Joseph Schofield, Middleton, do. 
James Barlow, Bolton, do. 
Joseph Thompson, Manchester, do. 
Wright Turner, Manchester, do. 


Thos. Mosley, Manchester, Merchant. 
Wm. Morris, Manchester, Cotton Spinner 
Wm. Wanklyn, Bury, do. 
John Taylor, Oldham, do. 
J. F. Cheetham, Stalybridge, do. 

G R. Haywoop, Secretary and Manager. 


IMPORTANT TO HOME AND FOREIGN GOVERNMENTS, COTTON 
COMPANIES, CAPITALISTS, MERCHANTS, AND COTTON 
GROWERS. 

The Directors of the Manchester Cotton Company (Limited) are prepared 
to receive ordersfor the supply of all descriptions of the most approved 
Cotton-Gins, Hydraulic and Hand-Presses, Horse or Bullock-power Ma- 
chines, Hand-driving Wheels, and Agricultural Implements. . 

The experience and information acquired by the Directors will enable 
them to supply Machinery of the best construction, with the latest im- 
provements, and on the most economical terms. A 

The Directors will execute such orders on com and all Mach 
will be inspected by the Coumpany’s Engineer prior to shipment or delivery. 

R Y WOOD, Secretary and MDa) 





1, Newall’s Buildings, Manchester, 12th Dec., 1862. 


‘The Atlantic Telegraph Company 


(Incorporated by Act of Parliament in 1857, whereby each share- 
holder’s liability is specially limited to the amount of his subscription). 
Guaranteed 8 per cent. by the British Government upon completion and 

working of the Cable. 
£600,000 in 120,000 Shares of £5 each,—Deposit on allotment, £1 per 
Share. 





Drrecrors. 

The Right Hon. JAMES STUART WORTLEY, Upper Sheen House, Mort- 
lake, Surrey, Chairman. 

CURTIS M. LAMPSON, Esq. (Messrs. C. M. Lampson and Co.), 64, Queen- 
street, Cheapside, London, Vice-Chairman). 

George Peabody, Esq., 22, Old Broad-street, London (Messrs. George Pea- 
body and Co.) 

Francis Le Breton, Esq., 21, Sussex-place, Regent’s Park. - 

John Pender, Esq., M.P., Manchester (Director of the British and Irish 
Magnetic Telegraph Company). 

John W. Brett, E-q., 2, Hanover-square, London (Vice-Chairman, Sub- 
marine Telegraph Company). 

Edward Moon, Esq., Liverpool. 

Samuel Gurney, Esq., M.P., 65, Lombard-street, London (Messrs. Overend, 
Gurney, and Co.) 

William Brown, Esq., Liverpool(Messrs. Brown, Shipley, and Co. 

Edward Cropper, Esq., Swaylands, near Penshurst (Director of the British 
and Irish Magnetic Telegraph Company, and of the London and 
North-Western Railway Company). 

Captain A. T. Hamilton, 12, Bolton-row, Piccadilly. 

G. P. Bidder, Esq., 24, Great George-street, Westminster (Director of the 
Electric and International Telegraph Company, and late President 
of the Institution of Civil Engineers). 

Honorary DirEcror.—W. H. Stephenson, Esq., late Official Director on 
this Board on behalf of her Majesty’s Government, and now Chairman 
of the Board of Inland Revenue. 

ELECTRICIAN AND ENGINEER.—Cromwell F. Varley, Esq. 
ConsuLTING COMMITTEE. s 

William Fairbairn, Esq., F.R.S., late President of the British Association. 

Joseph Whitworth, Esq., F.R.S. 

Professor Wheatstone, F.R.S. 

Professor W. Thomson, F.R.S., of Glasgow. 

SECRETARY.—George Saward, Esq. 
BaNkERS.—Bank of England. 
Soricirors.—Freshfields and Newman. 
Offices, 22, Old Broad-street, London. 

The Directors have the fullest confidence in the sufficiency of the 
scientific and practical facilities which now exist for testing, submerging, 
and working long deep-sea cables. 

Four hundred messages were sent through the Cable in 1858. Of these 
two messages alone to general commanding officers in Canada and Nova 
Scotia, countermanding a previous order for the embarkation of troops to 
India, saved the British Government £50,000. Another message assured 
anxious friends in England that in the collision of the Europa and Arabia, 
off Newfoundland, of the safety of the lives of the passengers and the 
vessels, 

The Directors have determined to place this undertaking within the reach 
of all classes of the community, by issuing the preference stock in shares of 
£5 each, £1 per share payable on allotment. A considerable portion of 
these shares. has already been taken up by the original shareholders, and 
the Board now confidently invite the public to subscribe the remainder. — 

The shares are specially guaranteed 8 per cent. per annum by the British 
Government on the success of the Cable. 

The surplus profits of the Company remaining after the Government 
guarantee of 8 per cent. has been paid on the new capital, and 4 per cent. 
on the old capital, wiil be divided pro rata between them both, providing 
also for a reserve fund. ; 

Subscribers are thus secured their first $ per cent., irrespective of any 
contingency, except a loss of the Cable ; and will participate «qually in the 
surplus profit that may be expected to accrue from a line so peculiarly 
situated as that.of the Atlantic Telegraph Company, connecting, as 1t does, 
by its sole medium, the two vast networks of Aerial and Submarine Tele- 
graphic communication of Europe and America. P 

Messrs. Glass, Eliiot, and Co., the eminent contractors, offer to subscribe 
and payin cash the sum of £25,000; and if selected to manufacture the 
Cable, they wili allow this Company to pay weekly for the materials used 
and labour employed about the making and laying of it, charging no profit 
thereon, and nothing for the use of,their works and machinery, nor for their 
personal services during the progress of the manufacture, nor until the 
Cable is completely successful. When, however, the Cable has been pro- 
perly laid and efficiently worked during one month, the first instalment of 
profit is to be paid. This profit is to consist of Atlantic Telegraph Shares, 
credited as fully paid up to the value altogether of 20 per cent. upon the 
actual cost —the shares being divided into 12 equul instalments, and deliver- 
able to the contractors by one instalment per month. 

This Company possesses the exclusive right of landing telegraphs on the 
entire Atlantic coast of Labrador, and on the coasts of Newfoundland, 
Prince Edward Island, and the State of Maine ; also agreements with the 
entire telegraphic system of America, undertaking for the latter to connect 
exclusively with this Company, and covenanting in some instances to 
return each week in cash as a discount for the encouragement of the 
Atlantic Company, 40 per cent. of the charges received by them for mes- 
sages over their lines to or from the Cable. A calculation has been eo 
pared, and may be had at the office, showing the pecuniary result if the 
traffic be sutticient to keep the Cable at work at a very moderate rate for & 
period in each year equal to an average of 175 whole days, rather less = 
half of the year. They would additionally remark that owing to the dif- 
ference in longitude between Europe and America, the Cable must neces 
sarily be open day and night. ais 

As regards the speed of working that may be expected, scientific men 
agree, one and all, in stating that twelve words per minute, as a ———. 
can be telegraphed through a proper Cable between Ireland and Newfoun 
land. . 

Now, even g this basis by nearly 20 per cent. ; taking 
the new capital at £600,000 and the old capital at £462,860 ; —, 
moreover, only 16 hours per day for each day's work, and 300 of po he 
ing days per annum, the revenue at 3s. 6d. per word (the tariff autho ital 
by Government), after paying 18 per cent. per annum on the new 900 ? 
and 14 per cent. on the old capital, will leave upwards of £240, cleat 
annum balance for formation of a reserved fund, being practically ae o 
money to pay for an additional line of cable out of profits every 
three years. R t £300,000 

No allotment will be made or deposit demanded until at leas' sone 
have been applied for. Nor will any liability be incurred by the an that 
scribers on account of prelimi or any other expenses, a ot ulti- 
amount be reached. If sufficient capital beyond the £900,000. S 
mately raised the deposits will be returned, less a small charge ohn 
at a time = be ine by the meet Genevel Mesting of gee oo a 

Applications for prospectuses lorms of app! 
my for shares, may be mate to Mr. George Saward, the Secretary, st 
the Com; ’s offices, 22. Broad-street, London. 

a ‘By order, * “GEO. SAWABD, hooray ; 

22, Old Broad-street, London, 


ile * tat 








